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1.1

Chapter 1
Introduction

Introduction

This study deals with the application of a relatively new operation in surgery: highly
selective vagotomy (HSV).
The operation was first performed on man in 1969 by Johnston '** and Amdrup ®
although a similar technique was performed by Holle from 1964 '*® who added and
still adds a standard pyloroplasty to it, which is probably an essential difference.
In the hospital where the present study was done - De Wever-Ziekenhuis, Heerlen,
the Netherlands - HSV has gradually replaced partial gastrectomy as the operation of
choice for the treatment of duodenal ulcer.
In spite of several renowned disadvantages of partial gastrectomy, vagotomy (whether
truncal or selective) has never gained such a wide popularity either in the Netherlands
or in this hospital in comparison with for example the United Kingdom or the United
States. Conditions changed, however, when the suspicion grew that late stomach
cancers appeared to be related to a preceding partial gastrectomy, which has now
been established.
At the same time the new vagotomy seemed extremely promising and harmless in
several reports from well known centres.
The introduction of highly selective vagotomy started in the De Wever-Ziekenhuis in
1974. It is a general hospital; health care is the main task and science is an appreciated
but not dominating principle. Time is very important in such a hospital which must
be financially almost completely self-reliant. There is no special staff and little money
for scientific programmes. No extra care is devoted to some procedures or operations
above others. It may be that the population of patients is different from that attending
specialised centres. One of the consultant surgeons (J.D.K.M.) started the operation
early in 1974 after being taught the technique by professor David Johinston in Leeds’
General Infirmary. Initially the operation was practised by this consultant only, but
gradually as the experience grew, as well as confidence in it, it became the operation
of choice; initially only in elective cases, later also for complicated cases: bleeding,
perforation and stenosis.
From 1976 HSV was the standard operation for duodenal ulcer and was performed
increasingly by senior residents (comparable to registrars in the UK). At the
conclusion of the study, Ist July 1982, over half {64% ) of all HSV’s had been performed
by trainees. All patients who underwent this operation for duodenal ulcer in the
period of study have been included. The only HSV’s omitted were those done for
gastric, prepyloric and pyloric ulcers, a small minority. As shown in table I HSV was
not the only operation performed for duodenal ulcer. The reasons why HSV was not
applied exclusively were:
- some surgeons continued to prefer in the beginning other operations, which in
their hands had satisfying results.
- in some elderly patients, not fit to undergo a prolonged procedure, an emergency
truncal vagotomy and pyloroplasty was performed.
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- for the sake of teaching sometimes a partial gastrectomy was preferred to a HSV in
the early years when both operations still seemed equivalent.

Table I demonstrates the operations performed for uncomplicated and complicated

duodenal ulcer in the years of study. Operations where only a simple suture was

done have been omitted in the figures. Several of these patients underwent a definitive

procedure later.

table 1

operations performed for duodenal ulcer

year nwmber of operations HsV BIl/BII Truncal vagotomy
and pyloroplasty

1973 49 o 28 21

1974 42 18 21 3

1975 40 21 17 2

1976 54 41 13 0

1977 55 45 10 0

1978 46 41 4 1

1979 31 3 o

1980 38 35 2 1

1981 39 33 0 6

Total 394 262 98 34

It is apparent that the proportion of HSV’s is steadily increasing. With the knowledge
of a decreasing incidence of duodenal ulcer it is interesting to compare these figures
with those reported by Suy (1962 **?) over a 14 year-period (1946-1960) when 1591
partial gastrectomies were done for duodenal ulcer in the same hospital; this is an
average of 114 cases per year. This difference in the number of cases coming to
operation most probably reflects a similar decrease in incidence of the disease ***- 2**
291, 329

Moreover it can be appreciated from this report by Suy why partial gastrectomy was
not easily replaced by vagotomy: the reoperation rate in the period 1946-1960 was
2.2% and the mortality 1.9% for all cases and 1.2% for elective cases,

The number of operated cases has further come down after 1978 since the introduction
of cimetidine (Tagamet®}).

The purpose of this study

The purpose of this study is to show the results of HSV applied in routine conditions
as described, supported by as many relevant details as possible and with a nearly
complete follow-up.

This study will probably not demonstrate the intrinsic value of the method with near
exclusion of the influence of the individuals, both patients and surgeons, butit is
equally important to know what the average result is of this operation if applied on a
relatively large scale, under routine conditions.

[S¥]
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Design of the study

The study was prospective since a protocol comprising preoperative and postoperative
requirements was set out beforehand. This was not importantly changed during the
period of study; slight modifications will be discussed in the respective chapters.

The technique of the operation was standardised as much as possible for a quickly
evolving operation 2.

The protocol required:

preoperatively:

- routine history taking and complete physical examination.

- measurement of height and weight.

- estimation of blood group, rhesus factor, haemoglobin (Hb), ESR and serum
alkaline phosphatase (AP), calcium (Ca) and phosphate (P), iron (Fe) and total
iron binding capacity (TIBC).

- serum vitamin B, and basal serum gastrin values were obtained in increasing
numbers from the moment the isotope laboratory in the hospital was able to
determine them.

- acid secretion tests, both in basal state and after stimulation.

- adequate examination with X-ray and oesophago-gastro-duodenoscopy.

postoperatively:

routine follow-up examinations after ¥z year, 1 year and yearly thereafter

- the weight was to be taken on every follow-up date.

- all blood parameters (Hb, ESR, AP, Ca & P, Fe & TIBC, basal gastrin and vitamin
B,.) every whole year with the exception of gastrin which was determined at 2
year follow-up as well.

- acid secretion tests were to be performed V2 year, 1 year and 5 years after
operation.

- X-ray and / or endoscopic examinations: only in case of symptoms suggestive of a
recurrence.

Patient selection and indications for operation

The patients were not selected favourably or unfavourably towards HSV.

Most patients were sent from medical specialists from the same hospital who had no
influence on the type of operation performed.

The most common indication was intractable duodenal ulcer. Usually there was a
considerable history during which on repeated occasions X-ray studies were performed
as well as one or more gastroduodenoscopies. Early in this series the diagnosis of
ducdenal ulcer was proved only with X-ray studies, later endoscopy was more relied
on.

In many patients the diagnosis of recurrent duodenal ulcer was established by both
methods. In all patients a recurrent duodenal ulcer had been proved. To understand
the indication correctly: the indication was such that a gastric resection would have
been justified, it was not "HSV-adapted”. Only very recently has there been a
tendency that patients are proposed for HSV only and not for resection, which could
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mean that in the future the indication will become easier: "HSV-adapted”.

If a change in indication had taken place in this series after some time of favourable

experience with this operation a shorter length of history would have been expected

in the patients operated upon more recently. In an attempt to check this a comparison
was made of the average length of history between the first and the second half of the
series. There was no difference at all.

Nevertheless one can speculate that two factors of opposed direction will come into

force in the future *** possibly have already been in force:

- operating earlier than in the past since HSV proved to be a relative harmless
procedure with gratifying results as many reports demonstrate: 80-90% good or
excellent results and a low mortality and complication rate and few serious
sequelae.

- the influence of better and more potent conservative treatment than available in
the past - drugs like cimetidine, carbenoxolone, DeNol®, ranitidine - reducing the
number of operations *?. The timing of operation might be influenced, if still
necessary in spite of medical treatment *2.

Several reports suppose that for many patients surgical treatment might just be

postponed **°. Tt is reasonable however to state that for others operation will be

avoided by these conservative treatments. It is difficult to prove these trends in such

a versatile disease with its unpredictable natural history.

Possibly patients will be sclected in the future on the base of intractability in spite of

cimetidine treatment or the need for and fatigue from permanent drug use.

Certainly for the time being there will be a higher percentage of complications coming

to operation after long-term medical treatment **® 282 This trend is also perceivable

in this material.

Nomenclature

In spite of modern trends and recommendations for uniform nomenclature ' %

many names are in use for this operation. HSV was chosen in this study. This term
was proposed by a pioneer group (Johnston, Leeds '™ 28} and appears to be a
logical extension of the predecessors: truncal vagotomy and selective vagotomy
{selective gastric vagotomy). This operation is certainly more selective since it is
intended to be confined to the acid secreting part of the stomach.

However any modification or extension of this type of vagotomy is expressed in
superlatives which are soon lacking.

Probably it is also language dependant which name is best applicable, Ultraselective
vagotomy was used by Grassi ef al * and supraselective vagotomy by Hollender and
others.

SPV - selective proximal vagotomy - is mostly used in German speaking countries
and appreciated by some as a mnemonic for Save Pylorus Vagotomy *'*.

The best alternatives are PGV - proximal gastric vagotomy -, which provides a good
topographical description of the operation and PCV, parietal cell vagotomy,
describing the intended denervation of the acid producing cells.

Other varieties are PSV, proximal selective vagotomy, acido-secretive vagotomy
(Grassi 1973 ) and, as Holle ' stated, the operation is probably best described by:
selective vagovasosympathectomy of the proximal stomach. But evidently this will
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never becomme very popular.

In Keen’s "Operative Surgery and Management” (1981 '7®) Johnston again
recommends the use of HSV, if anatomical landmarks are used in the dissection and
PCV if the dissection is guided by pH-metric mapping of the parietal cell mass. SPV
should be used for operations where a pyloroplasty is added '*°.

All these arguments. appear to be semantic. However, it does have practical
consequences; one tends to abbreviate the names of this operation both in speaking
and in writing; there can easily be confusion with other medical abbreviations
especially when less popular terms are used. In a country where PGV is the commonly
used name HSV might not be understood and may be confused with ¢.g. herpes
simplex virus, PCV with packed cells volume. Some computer systems for searching
literature do not recognise either HSV or PCV.

Uniformity about the name of the operation will not be expected soon, if ever.

Here highly selective vagotomy is preferred, since it has become the most popular
term in the Netherlands. Moreover, the first thesis about HSV in the Netherlands
(Geurts, 1975 ) HSV was translated as "Hoog Selectieve Vagotomie™ with the
advantage of the same abbreviation but with the disadvantage of being a germanism.

Recurrence rate, what does it mean?

Any method of treatment including operation does have inherent restrictions and
probably failures ("method failures™). But even a theoretically ideal method will
have failures when applied in practice ("surgeon failures” in the case of an
operation).

Therefore the question of the recurrence percentage cannot be answered
straightforwardly without further comment.

Moreover the time interval after operation should be defined. In fact the question is
debatable theoretically.

Method failure

How many recurrences can be expected after a complete HSV?
In case of an ideal operation this figure should approach 0%. However, there is a

_possibility that a complete HSV is a perfect operation for the vast majority of patients,

but not for all of them due to anatomical or physiological variations. It is not mere
speculation that a complete HSV is in principle not possible if the parietal cell mass
extends into the part of the antrum that is innervated by the last branch of the terminal
fibres of the nerve of Latarjet, which must be saved during the operation '%: 27 288,
Moreover, other factors influencing the stomach could predominate over the vagus
nerve, for example gastrin or other humoral agents ** %7, the sympathicus 207- 208,
the mucosal blood supply & 146- 192, 247. 252. 277 o1c These options can explain why
after several years nobody can report 0% recurrence rates and, even if this is the
case, occasional recurrences will still develop some time later. How many years arc
needed until the answer is mature? Nevertheless the intrinsic cure rate of an operation
will be approached by several unbiased series with the lowest recurrence rates,

This figure will probably be below 5% for highly selective vagotomy, as it is for the
other vagotomies?’ 157+ 172, 273, 305, 328



Surgeon failure

A second very important question is what will happen when HSV is applied on a
large scale, performed by "the average” surgeon? What is the chance that the majority
of surgeons performing HSV’s routinely produce satisfactory results?

There will always be variations in results between apparently good and bad
vagotomists as is the case with other forms of treatment but the problem is not so
acute with other operations for duodenal ulcer: if a gastroenterostomy is badly
performed there can be leakage or stenosis but, if functioning, it is a gastroenterostomy
with a certain intrinsic value for cure or recurrence.

There is little more variation with partial gastrectomy: the extent of resection required
was dependent on general opinion and this varied with time and country but the
performance of the operation as intended was generally not the reason why it could
fail (unless the resected part was grossly overéstimated): the result of operation was
"in the pot”. With vagotomy (whether truncal, selective or highly selective) it is
much more critical: the concept of operation is clear: performance of a complete
vagolomy - but the difficult point is the achievement of this goal.

If only 10% of vagal fibres remain intact after an intended vagotomy the result could
soon be nihil *'+ 7% 3 or even worse than before the operation 3.

This study probably better reflects the answer to the question of the application by
the average surgeon than do the results of expert vagotomists, whose results are
equally necessary to know the intrinsic value of the method.

Both gastric resection and any kind of vagotomy have their limits and are possibly
not suitable to the same extent for all duodenal ulcer patients ?’7. An additional
proof is a combination of both procedures (truncal vagotomy and antrectomy) which
seems to be most capable in curing the disease and this operation has been done by
many equally imperfect surgeons generally resulting in lower recurrence rates than in
either of them individually *7, 2% Does this mean that there are different duodenal
ulcers, most of them sensitive to either method but some less sensitive to either
gastrectomy or to vagotomy?

Patient failure

Amnother bias not often discussed is the possibility of local, geographical or individual
susceptibilities.

It is not unreasonable to assume that almost everybody could develop a peptic ulcer
provided the circumstances contribute unfavourably enough. Something similar may
be true for development of a recurrence after operation. As long as there is acid an
ulcer is possible. Probably it is a matter of overshooting to do an operation which
prevents ulcers absolutely since this will most certainly have many disadvantages
(e.g. a total gastrectomy).

The knowledge about duodenal ulcer is extensive but still very fundamental data are
lacking. The cause of the disease is largely unknown, probably it is multifactorial.
Many contributions have been written in an endeavour to unravel this problem.
Among incriminated factors *2 are blood group *%, stress, diet, cigarette smoking,
alcohol and drug use, social class, profession, hereditary ', psychosomatic,
environmental, geographical **® and pathogenetic factors contributing to an imbalance

6
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between aggressive forces and defence mechanisms **®; hyperfunction of the vagus
nerve, hypersecretion, humoral factors, dysregulation of different factors, sympathetic
influence *'* %% 222. 283 aptenuation of defence systems, defective feedback mechanism,
and gastric mucosal blood flow 223- 262323,

Of course several of these factors could be of important influence and not all duodenat
ulcers need to have the same aetiology. There must be difference in exposure to risk
factors which influence the results of operation as it does influence the prevalence of
duodenal ulcer disease.

Since it is known that disease patterns vary in different parts of the world it is clear
that for that reason there will be variation in treatment results and thus in the number
of recurrences, which is the exponent of failure with HSV.

In short: the virulence of the causing or contributing agents can be different.

In still another way the concept of “recurrence rate” can prove confusing: it is hardly
ever defined in terms of follow-up, number of recent cases and, most important, time
relationship. Yet everybody intuitively appears to feel what recurrence rate is and all
operations used for duodenal ulcer seem to bear a more or less fixed recurrence rate.
It will be argued in several chapters (8, 15) that it is - perhaps surprisingly - not that
simple.

Probably most reported results are a mixture of method failures and surgeon failures,
This net result is probably the most important for the society and the patients. An
operation that is only perfect in the hands of few is a bad operation but an operation,
good in the hands of many is a good operation.

Overview of the contents

In the short time of its existence an extensive literature has been accumulated about
HSV and related subjects.

It is neither possible, nor is it intended, to review this completely or to discuss all
aspects of the disease and the operation comprehensively.

The following chapters (2 and 3) have been written in order to introduce the reader
concisely into general questions concerning duodenal ulcer, its treatment and
specifically HSV. Thereafter (chapter 4) the patients in this study are described.

The technical aspects of the operation with the management pre- and postoperatively
will be described in chapter 5.

In chapter 6 quality control testing is discussed.

The principles of grading of the results and the follow-up will be explained in chapter
7.

The results of operation and the influence of complications before operation are
dealt with in chapter 8 and 9, followed by the results of laboratory parameters (chapter
10 to 13).

A special chapter has been devoted to hereditary factors as represented by the blood
group, rhesus factor and the family history (chapter 14}. Several of the preceding
results will be analysed there according to these factors.

Recurrences will be analysed in chapter 15 and special, sometimes anecdotal
observations have been collected in chapter 16, together with the short case histories
of all patients who developed a recurrence.

Finally, chapter 17 summarises all chapters and contains some final remarks.
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Chapter 2
Natural history and epidemiology

Natural history

Nobody really knows why a duodenal ulcer develops and why it does or does not
heal; neither do we know why it causes pain or discomfort in many people but not in
others.

If at endoscopy an ulcer is seen in the duodenal bulb and next to this ulcer a similar
one is punched out by biopsying, the latter will soon heal, but the former will not
{(Wormsley, ranitidine symposium, Amsterdam 1982). The above and similar
statements demonstrate that duodenal ulcer is not an easily intelligible disease in
spite of many endeavours, This mystery is even greatly enhanced by the natural
history of the disease. It is not the same in all patients and is even not the same in the
same patient; its behaviour is versatile.

Undoubtedly there are people affected only once in their life by a DU which may
heal spontaneously or which may perforate or bleed. Most patients, however, suffer
from chronic, recurrent disease often with an episodic character.

It is not very likely that the disease will "burn out” after many years. Krause (1963
202y found in his accurate long-term follow-up study of patients who were admitted
for the first time between 1925 and 1934, that only 6.5% of the men and 10.9% of the
women were symptom{ree after more than 25 years. In 70% an operation would
have been justified in the course of that period.

Usually pain is the leading symptom, often visceral in character and difficult to
describe. The pain is usnally located in the epigastrium, and comes and goes, is
usually temporarily relieved by food or milk and may be aggravated in stressful
circumstances; in many however this relation is not evident at all.

In the majority, pain recurs when the stomach is empty i.e. in the early morning and
is relieved only by food or milk. Often pain is accompanied by heartburn, [latulence,
nausea or vomiting.

The period of stomach trouble may last days, weeks or months and seems continuous
in some. [t may occur once or more frequently each year often in the same season.
Probably many circumstances are of influence for recurrence of ulcer symptoms, and
modification of the disease. The severity of the attacks may change as well.

Complications (bleeding, perforation, stenosis) can occur in anybody at any moment
even without premonitory symptoms, but once such a complication has taken place
such a patient seems to be prone to the same complication once more. A perforation
or bleeding may be the first and only symptom in patients who were never aware of
any ulcer.

Often the presence of a more aggressive ulcer diathesis is assumed when a complication
occurs. At the other hand the risk of bleeding in duodenal ulcer disease increases
with the length of ulcer history and the incidence may approach 100% if one waits
long enough ''6.

The perforation rate seems to be rather constant and proportional to the total number

G
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of duodenal ulcer patients **'. This rate has often been used as an index of prevalence

of the disease, since those cases are usually recorded by hospital admission 2%

If the recurrent ulcer is located near the pylorus and causes shrinking in healing or
oedema al the time of inflammation, obstruction may become apparent, the third
complication of duodenal ulcer. The rate of each complication may differ in different
parts of the world and even within a country, since the factors causing them are
unknown >4,

Intractability is often called the fourth complication: a subjective term in a dual
sense: both doctor and patient dependent. Those are the patients coming to elective
operation; it depends on the patient, the doctor, the available drugs, the available
surgical treatment how large this group will be; the environment and even fashion
both play a role. v

The consequence of this complicated picture of the natural history is that one has to
be careful in comparing results of treatment between different populations.

It is understandable that the variability in occurrence of symptoms, of severity, of
complications rate, of ulcer recurrence, etc. will be reflected in a similar way in the
results of a certain treatment; it is very improbable that this will be the same in all
populations.

Controlled clinical trials are therefore necessary to demonstrate the superiority of a
certain treatment above another, but even the results of this kind of study cannot be
transposed to other circumstances unless more data are available.

It could be that for example in a area in mid England the pathogenesis of DU disease
is different from that in the part of the Netherlands where the patients studied here
are living. Supposing that vagal hyperfunction is the dominant factor in the
pathogenesis in mid England (which in fact is not known) the result of a controlled
clinical trial could result in a clear superiority for TV and D over partial gastrectomy.
However it is possible that this does not hold true for the presently described
population which might contain more gastrin dependent sufferers (which is not known
either) '3 If a similar trial was to be held here the results could be the reverse.

Time and again surgeons have recognised the fact that not all duodenal ulcer patients
are the same and that treatment (including surgical treatment) should be adapted to
the individual patient 7 136, 134. 268. 277 "¢ this has not led to uniform conclusions.

Epidemiology

Most fascinating and confusing are historical and epidemiological data: one century
ago duodenal ulcer was largely unknown 2 253 3% However, there are earlier
descriptions but they are incidental ''®. The incidence of perforations is often used as
an index of the disease since a perforation came more easily to light than an ulcer
which could not be proved at that time, unless by autopsy **'. With the increase of
the industrialisation the number of duodenal ulcers increased sharply as measured by
the reported perforation rates. Susser ef al (1962 **') conclude in an excellent review
of the matter that duodenal ulcer cannot be regarded simply as a disease of civilisation
but it could accompany the phase of early urbanisation **®. The present tendency of
decline of duodenal ulcer in the western world could be understood since the
population has become adapted on a large scale to the stresses of the modern society.
In other parts of the world it does not seem connected to modern society life **%.

10
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It is estimated that 5-10% of the population is suffering at some time in their life
from peptic ulcer disease ''°.

This decline (which is perceived increasingly) affects age groups differently. The
decade of birth seems to bring about & certain risk during lifetime for developing
ulcers and perforations (cohort phenomenon). One consequence of this is that the
age at which the frequency of duodenal ulcer is highest is changing over the years. At
times it was predominantly a disease affecting young men, at other times elderly
people. That gastric ulceration is a different entity is illustrated in a pattern unequal
to that of duodenal ulcer 3 > 'Y, The decline was confirmed by several authors
already before the introduction of H, receptor antagonists: a 35% decline for the
preceeding decade has been reported. 0 116. 253, 254, 291, 329

Introduction of H, receptor antagonists (1977} has further brought down the number
of operations for duodenal ulcer. Is the decline real or is peptic ulcer disease taking
another face *? What does happen in the third world? According to the above
theory it should be increasing, but reality could prove to be entirely different 3% 4.
348

The future incidence of duodenal ulcer and the role of surgery is still unpredictable.
Peptic ulcer remains a mysterious disease.

Recently Thompson (1982 **¢) commented that it seems ironic that the greatly
decreased need for surgery for duodenal ulcer coincides with the firm establishment
of a safe and effective operation (highly selective vagotomy).

Evolution of the operative treatment

In about a century of peptic ulcer disease several operations have been devised and
evolved with differing success.

One of the first procedures employed was simple gastroenterostomy which seemed
quite effective initially, but the number of failures increased and partial resection of
the stomach gained wider acceptance ?”7. This procedure was first successfully
employed about a century ago (in 1881) by Billroth treating gastric cancer.

Due to the feared high incidence of anastomotic ulcers in B-1 variety many preferred
B-I which sometimes was the only feasible alternative in very difficult ulcers.
Vagotomy gained interest after Dragstedt’s publication of supradiaphragmatic
vagotomy for duodenal ulcers . This seemed a successful treatment but in many
cases gastric retention and consequently stasis and gastric ulceration was the main
problem after operation. Therefore he switched to abdominal vagotomy which
enabled inspection of the pyloric region and addition of a drainage procedure ™.
Gradually many surgeons preferred the vagotomy and drainage procedure to partial
gastrectomy because of the safety, speed and simplicity of operation and good
results.

However, others were not convinced about the superiority of vagotomy and continued
with their first choice - partial gastric resection.

Both operations do have their own advantages and problems. Of course mortality
and complication rates were very important but also postoperative sequelae occurred
in a certain percentage of cases which could continue lifelong, sometimes crippling
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the patient ** 172 268 Both operations had their failures such as recurrent or new
ulecers. There was much variety in the extent of the resection which made it difficult
to make a fair comparison with vagotomy. As recurrent ulceration after partial
gastrectomy was considered a principal failure attributed to a still too large amount
of residual acid production, larger resections have been tried.

Visick promoted the use of the measured radical gastrectomy as a standard operation
for gastric and duodenal ulceration leaving only a measurable and measured 3 inch
small gastric remnant in situ **2. He described excellent results and introduced the
grading of patients during a continuous follow-up. Disadvantages of truncal vagotomy
not attributable to any drainage procedures considered necessary were related to the
denervation of other abdominal organs and of the antrum **,

A logical solution appeared to be selective vagotomy of the stomach whereby only
the stomach was denervated and the extra-gastric nerve supply was preserved 277,
How attractive in theory, this operation has not gained wide popularity in spite of
good results. The clinical trials devised to compare the relative benefits of different
operations for peptic ulcer have greatly prepared the way for an even more selective
type of operation: HSV which means division of the nerves to the acid secreting part
of the stomach while preserving the nerve supply to the antrum and pylorus {at the
same time probably preserving defence factors mediated via the antrum *%%),

Griffith and Harkins (1957 ') have been credited to be the first to apply this method
on dogs and Johnston in Leeds and Amdrup in Copenhagen were the first to apply
the method on a large scale on men. However, Holle developed a similar procedure
and applied it from 1964, called selective proximal vagotomy, but added a
pyloroplasty, “appropriate to form and function” 2316,

In fact he used a whole scale of operations for peptic ulcer trying to tailor the operation
to the requirements of the individual patient. In many instances in addition to a SPV
a small part of the stomach (proximal, midpart or distal) was resected depending on
the localisation of the ulcer and the secretory pattern '3 134. 136

Several controlled clinical trials have compared the results of HSV with and without
pyloroplasty and most of them have demonstrated that a drainage procedure is
unnecessary in HSV and only adds disadvantages 72 219: 271, 312, 359, 316

As mentioned before the present HSV is more than a vagotomy as the blood supply
to the lesser curvature part of the proximal stomach is completely interrupted as
well, as is the sympathetic nerve supply.

Many things in medicine have to be redone and rediscovered before they are practically
used: the same is true for HSV. In fact the first HSV-like procedure was described in
1920 even before the vagotomies performed and described by Latarjet - 220 358,
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Chapter 3
Surgical anatomy and physiology

Anatomy

One of the first good descriptions of the vagus nerve supply of the stomach was given
by Latarjet ** in 1922 who after experiments on dogs applied a total vagal denervation
of the stomach including the antrum and pylorus. He intended to denervate the
stomach vagally but he realised that many sympathetic fibres to the stomach were
severed as well in the same procedure. He recognised the distinct and the more or
less constant nerve supply by the vagus nerve in contrast to the then firmly held
belief that the stomach was autonomically innervated via an external plexus. He
denied the existence of such a plexus for the stomach.

Latarjet outlined the anatomy that we still recognise as the essential one {figure 1):
the left (anterior) vagus nerve branches at the level of the distal oesophagus into the
principal anterior nerve of the lesser curvature (later called nerve of Latarjet) and
the gastrohepatic nerve, supplying the liver and gallbladder and from which duodenal
pyloric fibres branch off supplying the pyloric region and first part of duodenum. He
stressed that the nerves that were later to be named after him never reached the
pylorus. The right (posterior) vagus branches into the principal posterior nerve of the
lesser curvature and fibres going to the coeliac plexus. From this plexus according to
Latarjet fine fibres accompany the right gastroepiploic artery and some of them
branch off to the stomach at the greater curvature side *%'.

Latarjet already experimented on total vagotomy of the stomach with and without a
drainage procedure. He realised that not adding a drainage procedure caused a delay
of gastric emptying of many hours. The six patients with gastric and juxtapyloric
ulcers he treated with total gastric vagotomy all underwent a gastrojejunostomy but
for other diseases (”gastropathies without apparent lesion”) he omitted this in some
cases.

to plexus
hepaticus toplexus
X coel;mcus

nerve of
Latarjet
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figure 1
schematic drawing of the vagal nerve supply of the stomach; feft: anterior side, right: posterior side



McCrea ** in 1924 confirmed Latarjet’s description in general. He was, however,
surprised that Latarjet never found an anterior or posterior external gastric plexus,
which McCrea thinks may or may not be present depending on the number of
intercommunication and the opinion of the observer as to what constitutes a plexus.
He separated in his description branches - originating at the level of the cardio-
oesophageal junction from the anterior main vagal trunk - going to the left and
supplying the proximal stomach, and branches going to the right: to the porta hepatis
and to the antrum; he found communications between the latter and the branches to
the proximal stomach.

McCrea demonstrated also that at a higher level both the right and the left vagus
supply the whole stomach as they intermingle in an ever present thoracic oesophageal
plexus.

Mitchell **® in 1940 similarly described the vagal anatomy. He found a radiating
course of the gastric branches (4 to 10) from both vagal trunks, the one situated most
to the right being usually the heaviest. He proposed the term: greater gastric nerve
(anterior or posterior), but admitted this to be as clumsy as principal nerve of the
lesser curvature. Therefore most reports use "Latarjet’s nerve”.

Jackson '* in 1948 studied the vagus nerves in relation to the oesophagus and to the
stomach and confirmed this outline of vagal anatomy. In his study on 50 cadavers he
found many variations in the branching pattern and multiplicity of trunks and
demonstrated that truncal vagotomy, whether sub- or supradiaphragmatic, often (in
30% ) will be incomplete if only one anterior and one posterior main trunk is cut.
Moreover he expldined why truncal vagotomy above the diaphragm is more difficult
to accomplish completely than below, since above the diaphragm multiple trunks are
more likely to occur on the less accessible posterior side. This was confirmed clinically
in 1977 by Taylor et al who found on reoperation for incomplete vagotomy, that an
intact posterior trunk was the most common finding **.

However, in only 28 out of 50 cases Jackson found an anterior principal nerve of
Latarjet and only in 19 cases a posterior principal nerve. He speculated about the
possibility of vagal libres reaching the greater curvature via the hepatic and
gastroduodenal artery to the distal right side as Latarjet did and via the splenic vessels
to the proximal left side, but postulated these of minor importance basing this
conclusion on the result of insulin tests.

Striking however is the difference in most clinical publications where ususally one
main stem is seen (Latarjet’s nerve) with a number of side branches supplying the
rest of the stomach, compared with the pictures of McCrea, Jackson and Mitchell,
who found that there are a number of branches (3 to 10) originating from the main
anterior vagal stem at the level of the cardio-oesophageal junction (and equally
posteriorly).

This explains perhaps that Holle assumes the existence of a "caudal proximal

and distal ventral borderline” nerve, being two parallel radiating branches. Holle’s
descriptions are based on an anatomical study by Loeweneck **' who found a similar
distribution of the vagal branching off towards the lesser curvature as the other



authors did, but who stressed more the radiating course of the branches coming high
from the main stem. He studied in detail the rami antrales (analogues to the nerve of
Latarjet) and found in his study on 50 cadavers that only in 14% was there one common
bundle from where both antrum, corpus and fundus were innervated. This, however,
is adopted as the “classical” picture, found in almost every report about HSV
technique.

In 24% however Loeweneck found one or more isolated rami antrales without
communications with corpus or fundus fibres. In 50% rami antrales having
communications with branches to the fundus of the stomach were found and in 12%
there was an isolated ramus antralis with some fibres to the corpus.

Only McCrea found a nerve similar to that mentioned by Holle when he described
one antral nerve running in the lesser omentum and another just along the line of
attachment of the lesser omentum going to the incisura angularis.

Recently (1980), Hollender et al '*°, published a review of the anatomical literature
on the subject, adapted to their 10 year experience with super-selective vagotomy.
They refer to one principal nerve of the lesser curvature and their illustration resembles
the usual pattern, comparable to figure 2.

nerve 917
Latarjet ™

figure 2 figure 3
classical representation of anterior vagal nerve alternative representation of anterior vagal nerve
supply supply

The discussion about the exact anatomy, however variable it may be is not purely
academic.

If the usually used picture (figure 2) is adopted as the most common representation,
the only problem that can arise is how far distally the dissection should be started (at
point p or ¢}, but the one main stem is to be preserved. In case, however, Loeweneck’s
presentation is more real an additional problem is that there could be more main
stems. One of the "main stems” being less visible could be overlooked and the surgeon
could be satisfied preserving what he thinks is the only main stem (see figure 3
starting at b in stead of a).



It is even more complicated knowing that sometimes there are additional isolated
branches to the pylorus and / or the antrum running in the lesser omentum and coming
off from the principal anterior nerve or from the external gastric plexus (t in figure
3).

The significance of the existence of an external plexus in the proximal stomach is that
if one major branch is not cut it can convey stimuli via the connections in the plexus
to many branches cut off from their main nerve supply.

Moreover if an intramural plexus exists as postulated by Jackson any branch left
influences a larger part of the stomach than corresponding to the macroscopical
anatomical distribution of that branch. Additionally stimuli can be spread further via
Auerbach’s myenteric plexus.

These studies show that there are many intercommunications between left and right
vagus at the level of the oesophagus and more distally between the anterior and
posterior vagal trunks. Moreover, whether called "plexus” or not, there are many
communications between anterior gastric branches among each other and equally for
posterior branches and even between anterior and posterior nerves.

As Jackson has proved, at the level of the oesophagus above the diaphragm there
can be communicating vagal branches running under the muscular coat for some
distance. Probably this occurs below the diaphragm as well *'*- 3'%, This would mean
that even if the oesophagus has been cleared of all visible fibres circumferentially at a
certain level, there could be fibres underneath or in the muscular coat originating
from a higher level 12 142- 209 244 "qtil] supplying nerve twigs that have already been
interrupted on the outside.

That is probably the reason why about six cm of the oesophagus should be bared, as
demonstrated by clinical experience ">+ 142. 209 2% ¢ appears improbable that such
submuscular nerve fibres have already submerged and reach the gastro-oesophageal
junction without coming out again. Some surgeons, however, make a superficial
circumferential cut around the oesophagus after having completed 5-7 cm

skeletonisation in order to divide longitudinal nerve fibrils that run to the cardia *'*
314

Another important detail is the presence or existence of the so-called crow’s foot. Is
there a crow’s foot and if so should it be considered the end-twigging of the main
stem of the nerve of Latarjet, which implies that it should be preserved in HSV?
(point r in figure 2).

Should a triple branching somewhat more proximal (point s) be called so, which
means that one or two “toes” of the crow’s foot should be preserved and the other
ones cut? *¥!'. Using this concept the dissection of the lesser curvature is started to the
left of the crow’s foot *> 12325 but some surgeons save only the most to the right
positioned toe and sever the one or two left ones '°' 28,

Others 7% 28 yge the word “crow’s foot™ to describe the vascular branching
accompanying the nerve of Latarjet. Johnston '™ denies the existence of a neural
crow’s foot and refers to a crow’s foot of veins.

Several different HSV technigues have been compared with respect to the descriptions
of the distal innervation and the operative procedures for starting the dissection. The
order of mention is arbitrary and no attempt at completeness has been made.
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Hedenstedt: 27 (1980)

the entire lesser curvature is skeletonised proximal to an anatomical point immediately adjacent to the
entrance of the rami antrales (the so-called crow’s foot).

Korompai: 2% (1979)

the corpus antrum border is determined anatomically by the nerve of Latarjet; by PCV this nerve and
everything to the patient’s right is left intact.

Wastell: ¢! (1977)

the dissection is such that the last visible major branch of the ant. and post. nerve of Latarjet is preserved.
Ahonen: ®(1979)

in group I the distal extent of the dissection is determined by the distribution of the nerves of Latarjet. The
end point of denervation is located where the terminal branches of the nerves pass at right angles into the
antral wall, from 6-8 cm from the pylorus.

Hill: 130 (1978)

thus begianing 7-8 cm from the pylorus just proximal to the toe of the crow’s foot, the tunnel is entered
etc.

De Miguel: % (1977)

initially only 5-6 cm of the distal stomach were left with vagal innervation, which invariably meant severing
one or more of the terminal branches of the nerves of Latarjet. Later, fearing that such an extensive
denervation might interfere in some cases with normal gastric emptying, all the terminal branches of the
nerve of Latarjet were preserved, which meant retaining vagal innervation to 8 cm or more of the distal
stomach.

Goligher: ° (1974)

the ant. nerve of Latarjet is usually clearly discernible in the lesser omentum parailel to and about 1,5-2,0
cm from the lesser curvature of the stomach, where it fans out into branches rather like the digits of a
crow’s foot. According to Johnston and Wilkinson (1970) originally the dissection was started just to the
left of the crow’s foot, which usually meant about 7 cm from the pyloroduodenal junction. Amdrup and
Jensen, using pH-metry started the separation at that point on the lesser curve which was usually 3-4 cm
higher up than the crow’s foot. More recently most surgeons in Britain, including Goligher himself, have
tended to adopt this latter starting point {without mapping).

Johnson: '*¢ (1977)

normally the denervation of the lesser curve is started arbitrarily at the first or second branch of the
vascular crow’s foot.

Grassi: ' (1975)

where it divides into a number of terminal branches, usually three. The dissection begins with the most
proximal branches and proceeds upward along the lesser curvature.

Salaman: *'° (1978)
the procedure starts in the region of the incisura, where a trifurcation of vessels is usually seen. The
pyloric and middie branches are not disturbed but the most proximal branch is clipped and divided.

Johnston: '%° (1970)

the dissection begins near the incisura and proceeds upward, the lesser curve is then separated from the
lesser omentum within which the nerves of Latarjet run downwards 1o the antrum.

Christiansen: * (1981)

the corpus antrum border is determined anatomically by the nerve of Latarjet. By PCV this nerve and
everything to the patient’s right is left intact.

Rossi: 7 (1980)

dissection of the ant. leaf of the gastrohepatic ligament is begun at the left of the crow’s foot, approximately
7 cm from the pylorus.

Braasch: *' (1980)

a standard technique is used that emphasises dissection of the serosa of the lesser curvature of the stomach
to permit division of the ant. and post. vagal branches to within 6 cm of the pylorus.



Pendower: 2! (1981)
both these patients had four branches of the ant. nerve of Latarjet where it crosses the lesser curve (the
crow’s foot) instead of the usual three. The author routinely divides the first branch, but in these patients
acid seeretion was not abolished until the second branch was also divided.
Hallenbeck: '3 (1976)
initially PGV was performed by separating the lesser omentum from the stomach, beginning proximal 10
the pylorus, preserving the ant. and post. nerves of Latarjet to the gastric antrum.

" G
Poppen: 27 (1981)
the starting point of denervation is the middle of the crow’s foot (group I}; in group 11 only the most distal
branch of the ant. nerve of Latarjef is saved.
Poppen: 288 (1978)
the patients were grouped according to the type of mucosa found at the point on the minor curvature
where the most distally located visible branch of the ant. nerve of Latarjet intersects the stomach wall.

Johnston: "% (1981)

the anterior nerve of Latarjet is identified, and the position of its terminal branches noted. The nerve is
rendered more obvious if the assistant exerts traction on the greater curvature. There is a crow’s foot
arrangement of large veins (not nerves) in the region of the incisura and the major terminations of the
nerve of Latarjet accompany the veins that form the “toe™ of the foot. The anterior part of the dissection
begins just proximal to the point where these nerves pass across the musculature of the antral region.

Hollender: "% (1980)

the crow’s foot termination of the Latarjet’s anterior nerve in the living subject is an almost constant
surgical landmark. Dissection is begun immediately to the left of this point which can lead to sectioning
the left divisional branch.

Sawyers: *'* (1977)

the antral-parietal cell border is determined anatomically by the entrance of the branches of the ant. nerve
of Latarjet on to the gastric antrum {crow’s foot).

Evidently this problem has not been solved; many authors do not mention a crow’s
foot in their description of operative techniques but refer to the main branch of
Latarjet’s nerve or just to Latarjet’s nerve. Others do mention it but without defining
it

On the other hand it is not certain whether the distal level where the dissection starts
is that important since there is a wide variation of opinions with possibly similar
results. Ahonen published a nice study ® comparing the results of HSV using
anatomical landmarks as a starting point with pH-metric defined borders and found
no difference in gastric secretion and clinical results although the mapping technique
meant more distal dissection.

De Miguel similarly observed no appreciable difference between the first group of
patients with only 5-6 cm of distal stomach left innervated and the following group in
which all terminal branches of Latarjet’s nerve were preserved (average 9 cm) 55
Others '3 2% came to a similar conclusion, but sometimes the level was found to be
critical 2!,

It is remarkable further that in spite of Jackson’s observations of the nerves of Latarjet
failing to reach the antrum in a high proportion of cases, this has almost never been
mentioned in descriptions of details of operation in clinical studies.

Only Hill ** used this as an argument for a quicker operation: anterior HSV and
posterior truncal vagotomy. In the present material no special study was made about
the termination of Latarjet’s nerve but although a crow’s foot like aspect of the
terminal branches of Latarjet’s nerve sometimes is apparent it is certainly not the
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3.2

most common picture. The term "crow’s fool” is better avoided for the terminal
branching of the nerves of Latarjet, and it is preferable to use the main stem of
Latarjet’s nerve as the anatomical landmark for starting the dissection. It is often
discernible from its terminal branches being the thickest and entering the antrum at
about a right angle, but in a number of cases this stem fans out in several branches of
equal size; it can be difficult then to recognise a main stem. In such a case it depends
on the distance to the pylorus and the angle of entering which one(s) is (are) to be
severed.

Physiology

The stomach possesses a great number of functions as one of the first stations in the
alimentary tract.

The stomach can be divided into two rather differing parts: a proximal part: the
corpus and the fundus, and a distal part: the antrum and the pylorus ™.

The proximal part has the power of receptive relaxation, which means the possibility
of adapting to volume without increasing pressure. Further, the gastric pacemaker is
situated here for the automatic peristalsis of the stomach which is independent of the
external nerve supply. It initiates a contraction wave three times per minute. The
power of this wave is probably dependent on the nerve supply, mainly the vagus
nerve.

Histologically this part contains mucous cells, producing a protective layer
continuously, oxyntic or parietal cells, which are able to secrete HCl against a very
high concentration gradient, and chiefcells, which produce pepsinogen that is to be
activated by the secreted HCI. The parietal cells are also responsible for the production
of intrinsic factor, necessary for the absorption of vitamin B,.

The acid is of importance in sterilising the contents of the stomach. Further it could
be important for the absorption of iron. The vagus stimulates the muscle power and
mediates the receptive relaxation. It influences the acid production and is involved in
many reflex mechanisms influencing secretion and motility.

The distal segment of the stomach is motorically the emptying mechanism. By its
forceful movements the chyme is thoroughly mixed and propelled to the duodenum
in close cooperation with the pylorus and duodenum. Many still unknown factors are
hereby involved. The motor function is dependent on the vagal nerve supply; il this
is damaged a pronounced delay in emptying occurs, as in truncal and selective
vagotomy.

The antrum has a regulating role by means of hormones. The G-cells of the antrum
produce gastrin under the influence of certain stimuli (distension, food). Gastrin in
turn stimulates via the blood stream the parietal cells to acid production and it is
regulated via a feed-back mechanism by the very acid it stimulates.

Many other factors play a role, like composition of the food, volume of the contents,
other humoral agents, psychological factors and probably the sympathetic nervous
system.

The digestion of protein is commenced in the stomach by the proteolytic capacity of
the activated pepsin.
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Carbohydrate digestion under the influence of salivary amylase continues in the
stomach, while the chyme is mixed. Part of its contents can already be absorbed by
the stomach, like alcohol, drugs and water.

Traditionally the gastric secretory process is divided into three phases, depending on
where the stimuli come from.

The three phases are: cephalic, gastric and intestinal phase. The cephalic phase is
influenced by the vagus nerve; the gastric and intestinal phases are mediated mainly
by humoral agents, gastrin being the best known ** **'. Gastrin, histamine and
acetylcholine are considered as the three main physiological stimulants of gastric acid
secretion. All seem to act at separate and specific receptors on the parietal cell, but
potentiating interactions occur **'. Histamine probably exerts the most central role.
The interrelationships are rather complicated. Kay '*" stated in 1970 that there was
only one good explanation for the reduced production of gastric acid after a vagotomy
in spite of maximal stimulation with histamine: histamine needs a certain background
level of acetylcholine for its action. The production of gastric acid can be restored to
preoperative levels by adding a cholinergic drug - like mecholyl. Probably intracellular
secondary effectors are released by these three agents.

It is not unlikely that prostaglandin will prove to play an important role
Many important questions, however, are still unsolved.

11, 257, 323

The rationale of operative treatment

This concise anatomical and physiological background offers a modest idea about the
effects of and objections to several operations. Why a certain operation works is
often not well understood at the moment of practice, but retrospectively a rational
foundation can usually be given.

Why gastro-enterostomy can cause a longstanding cure for DU is probably based on
quick deviation of the food after ingestion. The food is only in contact with the stomach
for a short time thereby decreasing stimulation of acid, pepsin and gastrin secretion.
Disadvantages are: a high jejunal ulcer rate, side-effects due to every drainage
procedure and by-passing of the pylorus: diarrhoea, dumping, bilious vomiting.
Moreover there is an increased risk of developing carcinoma of the stomach 263 At
present this operation has given way to other more effective procedures.

Partial gastrectomy is effective by removing the gastrin producing source as well as a
part of the acid and pepsin producing cell mass. Disadvantages: more demanding
procedure, higher mortality rate, and the objections inherent in the loss of the pylorus,
including the risk of late carcinoma % '3, 189,295,

Truncal vagotomy works by eliminating the stimulating influences of the vagus on
the gastric juice production, aithough not abolishing it. However, the motility and
emptying of the stomach are also disturbed and a gastro-jejunostomy or a kind of
pyloroplasty should be added.

Moreover many intra-abdominal organs are denervated, such as the liver, gallbladder,
pancreas, the whole small gut and a part of the colon. Thus it removes the possible
protective factors of gastric or extra-gastric origin transmitted by vagal pathways.
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An important advantage is the relative safety and simplicity of the procedure although
the simplicity should not be overestimated (Nyhuss) 7' #7*. A logical successor could
be: selective gastric vagotomy: vagal denervation of the stomach only, but still a
drainage procedure is needed. HSV seems to be a natural next step, since we know
that it works; it confers only few disadvantages. No drainage procedure or disturbance
of pyloric function is needed ¥ 13- 72- 212. 289361 by the motor disability of the proximal
stormach is immediately evident, though this tends to improve with time. HSV in
itself, and in comparison to other operations, is in many aspects a very interesting
physiological test which has boosted much new scientific work and understanding,
resulting in more questions to be resolved and understood than before "%

The concept of HSV is denervating the acid secreting part of the stomach and
preserving the antrum and pylorus innervation with a number of regulating and
inhibiting mechanisms *%¢,

The question that arises is: is HSV effective enough in all cases and, if not, what
factors are determinant?

As discussed already there is the possibility that HSV even if performed perfectly
well solves the problem in only 90% of the patients. Another possibility is that the
method is perfect, but that this is seldom achieved in all cases. Many investigations
have been done to substantiate this, among them several intra-operative tests L0
check the completeness of the denervation.

Perhaps it is more useful to say that a new equilibrium is set between aggressive and
defensive factors which normally constitute health but which can equally be disturbed
by external influences giving rise to the original disease for which the operation was
done. The question then arises how severe a recurrence is and how much risk one is
allowed to take to ban this hazard. Extreme circumstances probably can produce a
recurrence after whatever therapy (except total gastrectomy).

Nevertheless it is possible that a treatment can be found that is almost independent
from aetiological and pathogenetic factors, because it influences in a favourable way
the hypothetical final common pathway giving rise to the ulcer.

The dilemma is as so often in medicine: what price can be afforded to pay for the
benefit of near absolute cure.

Even if a treatment is discovered which almost excludes a recurrence ("super HSV™)
it could mean that other and perhaps worse sequelae ensue which are not directly
related to the gastrointestinal tract: myocardial infarction, nervousness (see chapter
16), suicide etc. >*°.

Although it seems attractive to search for answers to all possible gquestions on the
base of a theoretical background, it may be dangerous to believe too much in that;
the observer risks seeing only what he believes and does not dare to believe or
document what he sees (Wangensteen ***). Often in the history of science a theory
was true until something else - sometimes the opposite - became more true.
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Chapter 4
Patients and methods

Patients and characteristics

In the period of study - from 1st January 1974 until 1st January 1982 - 262 patients
with duodenal ulcer were treated with HSV either electively or for complications.
As many characteristics of all patients as were recorded have been presented in table
A (p. 29-31), as well as subdivided in men and women. These characteristics are
discussed below.

It should be noted that for a number of characteristics the total number of patients is
not equal to 262. From the missing patients that particular detail was not recorded.
The percentages were calculated disregarding these patients.

The significance of the differences between men and women has been indicated in
the table.

From the 262 patients 223 were operated on electively, 25 semi-electively (11 for
stenosis and 14 for bleeding that had stopped in the previous days) and 14 in the
acute situation (4 for bleeding, 10 for perforation). See also chapter 9 about
preoperative complications.

A similar table but with a subdivision in patients with or without a recurrent ulcer
after operation will be presented in chapter 15 (table B).

Sex
There were 214 men (81.7%) and 48 women (18.3%), a ratio of 4.5:1. This is similar

to what most series report at present '’', but differs from the 9:1 ratio reported by
Suy **?in the large series from this hospital about three decades ago.

Height

The average height of the patients was: 174 cm (sd 9), median 174 cm; for men 176
cm (sd 8), for women 164 cm (sd 6).

Weight

The mean weight for all patients was 70.8 kg, for men 73.1, for women 63.7. 16% of
the patients stated that they had lost weight due to their disease prior to operation.
Their weight, however, did not differ significantly from those who did not lose weight,
neither for men nor for women. This will be extensively discussed in the chapter
about metabolic consequences {chapter 13).

Nationality

Almost all patients were of Dutch origin including a single patient born in Germany,
but living for a long time in the Netherlands. There were ten (3.8%) foreign workers,
all men.
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Perrodicity

The periodicity of the complaints is often a striking feature of duodenal ulcer disease,
if present. Sometimes it is not so clear and very often not present at all, although it
might have been in the past. In many histories of patients who underwent a HSV
there was continuous pain for a considerable period prior to operation but a more or
less episodical course in the years before.

This means that in many cases it is difficult to attach the predicate "episodic character”
at the moment of history taking. Thus it is difficult to delineate exactly how many
were negative, or positive. Especially positivity does have more value in this respect,
since positive findings are often volunteered by the patients in contrast to
characteristics which are absent. In some instances it had evidently not been recorded.
The figures should not be considered absolute, but if this characteristic should make
any clear difference in any respect it would certainly come out statistically if the
positive group was compared with the negative one. It was positive in 34% of the
patients and more o in men {37%) than in women. It will be dealt with more
extensively in chapter 16.

Length of follow-up

The average length of the follow-up was 50.4 months (sd 25), ranging from 6-99
months, with no difference between men and women.

Nervousness

Although duodenal ulcer has often been related with stress not all patients expressed
this in their behaviour. A number however demonstrated nervousness to a grossly
greater degree than normal. Although very difficult to measure, the distinction from
other patients was clinically quite obvious. In this material 30% demonstrated this
nervousness enough for it to be recorded and few did indeed have quite peculiar
behaviour. 15 patients (5,7%) had a history of psychiatric treatment.

Intoxications

Smoking:
Four catogories were distinguished but in 40 patients (15.2%) no data were
available.

1. nil -sporadically 15.2%

2. lessthan 10cig. daily 14 %

3. 10-25cig. daily 42 %

4. more than 25 cig. daily 28.8%

This means that 85% of the patients were smokers. This is in agreement with other
reports *%.

Alcohol use

Patients were again subdivided into four categories but in 59 patients (22,5%) no
data were recorded.

25



1. niltosporadically 33 %
2. fittle 36.5%
3. much 7.4%
4. abuse, very much 3 %

These categories are of course arbitrarily estimated.

Drinking much alcohol means here more than 3-6 units of alcohol daily. In some
patients there was a very heavy use at the weekends but almost no intake on working
days.

Drugs

Most patients used one or more antacids and tranquillisers which is expected in such
a group (preoperatively}. The use of cimetidine before operation was especially
noted. The first patient having used cimetidine was operated on in 1978. Later almost
every patient who came to operation had used cimetidine for some time, totalling
44% of all patients in this series.

Employment

There could be a relation of inability to work with severity of disease but in a time of
increasing unemployment it is difficult to interpret the data concerning employment.
In 18 patients no data were recorded. The remainder can be distributed as follows:

- not applicable (school, studying) 7 (2.9%)

-at work 171 (70.1%)

- inability to work (social security) 23 (9.4%).

-retired 4 (1.6%)

- housewife 39 (16%)

If a housewife was also employed in a job, she was counted there.

Preoperative complications

There were three rather common complications in duodenal ulcer often precipitating
an operation:

1. bleeding

2. perforation

3. stenosis caused by postpyloric obstruction due to scarring

The distribution of these complications among the patients studied was:

- 49 (18.7%) bleeding

=24 ( 9.2%) perforation

- 1( 0.4%}) bleeding and perforation

- 9 3.4%) stenosis

- 2( 0.8%) perforation and stenosis

This is a mixture of acute complications requiring immediate surgery and previous
complications having taken place in history. Often more than one bleeding was
present in the history, but only in a few instances had it led to emergency operations
(chapter 9).



The surgeons

In this series 19 different surgeons had been operating, 7 consultant surgeons and 12
residents (registrars).

The consultants performed 95 operations themselves {36%) and acted as assistant in
54 operations.

The residents did 167 operations (645 ) and were assisting in 156 cases. Other residents
who had not yet performed a HSV themselves assisted at the remainder of the
operations.

Most residents had assisted in about 10 HSV’s before performing their first HSV.
Three however did their first HSV after + 4 times of assisting.

There were four consultants involved in teaching; they did 49 of the assistances.

The surgical training in the Netherlands is different from that in other countries. The
duration of training is 6 years for specialist registration. HSV was taught and
performed from the fourth year onward. The residents in that stage of training are
henceforth called “registrars™ although this title does not exist in the Netherlands.

Activity of the ulcer at operation

The activity of the ulcer was usually recorded in the operation report:

- no ulcer seen and no detectable scarring: 23 patients (8.8%)

- scarring deformation adhesions: 139 (53.3%)

- slight activity: 36 (13.8%)

- active ulcer: 62 (23.8%).

In 2 patients nothing was recorded about activity.

As stated before, the indication for operation was a recurrent duodenal ulcer but in
23 cases the diagnosis could not be verified at the time of operation which could
mean that the scarring was not visible or palpable.

Additional operations

The following operations were performed together with the HSV:
- 7 cholecystectomies (2.3%)

- 3 liver biopsies (1.1%)

- 4 appendicectomies (1.5%)

- 1 hiatal repair (0.4%).

Clips

In 66 patients clips were used for ligation of tissue *'” but in 37 of them only partially
(indicated as "2 in the table).

Skeletonising of greater curvature

As described in the next chapter (operative technique) initially the greater curvature
was not opened at all (147 cases) and the whole dissection of the lesser curvature was
done from the front as described by Goligher **.

Now it is standard to skeletonise the greater curvature (112 patients).
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ta

cm oesophagus dissected

The number of centimeters of oesophagus laid bare varied slightly around 5-6 cms.
The average was 5,4 cm; the numbers and percentages of the patients having 4, 5, 6
or 7 cm of dissection are indicated in the table.

cm antrum dissected

Similarly the distance from the point where the dissection started to the pylorus has
been recorded (see operative technique, chapter 5). The average was 6,7 cm. (see
table).

Statistical methods

The data were tested according to the t-test of Student or the chi-square (X?) test,
where appropriate. The reader should be warned, that with so many statistical tests
as applied in this thesis on the basis of statistical probability (at the 5% level) one out
of twenty tests with statistical significance (at the 5% level) is significant by chance.
It should be noted further that comparing data from the same population - although
with differing patients and unequal numbers -at differing time periods (before and at
several time intervals after operation) is not strictly correct statistically. Therefore
the t-test for paired observations has been applied to test the validity of the difference
or non-difference found. This is circumscribed in this thesis as "strictly coupled data™
or "paired data”.

Additionally, coupled values have been employed i.e. only those postoperative
values have been used when there was a preoperative value; thereby all postoperative
data in each patient had been averaged. For these coupled values-comparisons all
preoperative values have been used.

The first way of describing data was maintained, however, since it often occurs in
scientific papers 8- 127. 144330 since it is simpler to demonstrate the data graphically
and since comparison between groups (men and women, patients with and without a
recurrence) is allowed at cach time interval.

More often in the text the procedure is explained to allow the reader to understand
all chapters as isolated entities.

Unless defined otherwise, significance has been assumed to be present at the 5%
probability level. The term significance meaning other than statistical significance
has been avoided.

It should be noted further that error bars of whatever nature (1 sd, 1 sem, 2 sem) are
often misleading since they can suggest (significance) what they do no necessarily
indicate and are therefore completely omitted.

In some of the comparisons the number of cases to be compared was considered too
small to be tested. In that case n.a. (not applied, not applicable) has been indicated.
In tables and figures the presence of significance is indicated with an asterisk, the
absence with n.s. {not significant); p indicates the level of significance.



table A

Characteristics of all patients with a subdivision in men and women.

The laboratory parameters refer to preoperative values.
Either the number of cases and the percentages are indicated or the average value & the standard
deviation (sd) and the number of values (n); if the latter is the case the units are given in the second

column.

The set-up of this table is essentially the same as that of fable B (Chapter 15) with a subdivision in
patients with and without a recurrence.

all o Q statistical significance
n % n %, n % g’:ﬁz’{;’gme between
sex 214 817 48 18.3
mean
preoperative cm s 173.9+87 176.2 7.6 164.4 6.3 * p <0001
height (n) (216) (175) (41)
mean
preoperative kgt sd TLix11.7 3.0k 11.1 61.7+10.8 * p <0001
weight {n) (203) (162) (41)
nationality Dutch 252 96.2 204 95.3 48 100 n.a.
foreign 10 3.8 10 4.7 0

blood group A 95 38.8 78 39.2 17 36.9

B 17 6.9 13 6.5 4 8.7 s

AB 8 3.3 7 35 1 2.2

0 125 510 101 50.8 24 52.2
rhesus-factor + 196 80 159 79.9 37 80.4 n.s

- 49 20 40 201 9 19.6
mean age yr£sd 409 +10.9 40.2 £ 10.8 434107 p<00s
at operation {n) (202} (214) (48)
mean age
atonset yr & sd 3102113 303110 34.0£12.3 * p .05
of discase (n) {2600 (213) {47)
mean length yr t sd 9.9+7.6 9.9+75 10.1 £8.0 n.s
of history (n) (260) (213) {47y
family + 122 58.6 94 55.3 28 737 * p0.005
history - 86 4i.4 76 44.7 10 263
periodicity + 76 3.1 66 37.1 i 22.2 * [ERR RN

- 147 65.9 112 629 35 718
length of mith + sd 504 £248 5000+ 243 49.1 £23.9 n.s
follow-up (n) {262) (214) (48) )
patient internist 217 89.3 183 90.6 34 82.9 ms
via fam.doctor 26 10.7 19 9.4 7 171
NEFVOUSNEss + 77297 54 25.8 23 479 “ P 0.005

- 182 T0.3 157 74.2 25 52.1




all o Q stavistical significance

" o, n o, a o, of difference berween
O and @
history of + 15 5.8 12 57 3 62 s,
psychiatry - 242 94.2 197 94.3 45 93.8
smoking of - 34 153 29 157 5 138 s,
cigarettes <10 31 140 25 135 6 16.2
10-25 93 41.9 78 42.2 15 46.5
» 25 64 28.8 53 28.6 11 29.7
alcohel - 108 53.2 82 482 26 78.8
moderate T4 36.4 68 40.0 6 18.2 * p<0.001
much 15 74 14 8.2 [
abuse 6 3.0 6 3.5 g
employment - 0 7 36 0
+ 178 72.1 162 82.6 9 18.7 n.a.
rejected 23 97 23 1.7 0
retired 4 1.7 4 2.0 0
housewife 39 165 0 39 81.3
preoperative - 177 67.5 141 65.9 36 75.0
complications bleeding 49 18.7 44 20.6 5 10.4
perforation 24 9.2 20 93 4 8.3
bl + perf I 04 1 05 0
stenosis 9 34 6 1.8 3 63
st + perf 2 0.8 2 09 0
preoperative - 178 67.9 142 66.2 36 75.0 n.s.
complications + 84 32.1 72 337 12 25.0
HSV registrars 167 63.7 139 64.9 28 58.3 n.s.
performed by consultants 95 36.3 75 35.1 20 417
HSV
assistance registrars 208 79.4 174 813 34 708 n.s,
by consultants 54 20.6 40 18.7 14 29.2
activity of - 23 8.8 19 9.0 4 8.3
the uleer at scar 139 53.5 1o 519 29 60.4
operation slight activity 62 23.8 54 25.5 5 167 n.s,
+ J6 139 29 137 7 14.6
{(semi) - 223 85.1 182 85.0 41 85.4
emergency bieeding 4 L5 3 14 o2
HSV perforation 0 3.8 9 4.2 121 n.§.
slenosis I 4.2 8 37 3 62
semi acute
bleeding i4 53 12 5.6 2 4.2
HSV with
additional - 226 86.3 188 87.8 38 1.2
procedure + 36 13.7 20 122 10 20.8 ns.
clips - 195 74.7 165 71.5 30 625
V4 37 14.2 28 131 9 187 n.s.
+ 20 1.1 20 94 9 18.7
skeletonising
of greater - 147 56.8 HY 56.4 28 58.3

curve + 112 43.2 92 43.6 20 417 n.s.
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all e} ¢ statistical significance
n o, n o n o of difference between
and §
em of 4cm 9 3.5 § 38 1 24
oesophagus Scm 144 56.0 19 56.7 25 53.2
skeletonised Gecm 100 38.9 80 38.1 200 42.6 .8
Tcm 4 1.6 3 1.4 1 21
om of
oesophagus cm % sd 5.38 +£0.58 536+ 0.57 5.44 £ 0.55 n.s.
skeletonised (n) (257) {210y (47)
cm
of antrum Scm 7 27 T 33 0
skeletonised Gem 85 33.2 71 338 14 30.4
Tem 129 50.4 101 48.1 28 60.9 n.s.
8cm 34 133 30 143 4 8.7
10em 1 04 1 05 0
cm
of antrum cm + sd 6.72+0.80 6,70+ 0.82 6.78 + 0.57 n.s.
skeletonised (n) {256) (210) (46)
ANl d ?
Hb mmol/l+sd 9.55 *0.79 9.72 x0.70 8.79 +0.76 * P <0.000
{n) (242) (199) (43)
ESR mm/h+sd 6.14 6.62 5.75 x6.71 7.90 =594 n.s.
{n) (227) (186) (41)
serum AP Ultsd 84.4 *27.6 84.6 +270.8 83.4 272 n.s
(n) (181) (149) (32)
serum Ca mmol/i+sd 241 x0.11 2.42 x0.11 2.37 *0.08 n.s
(n) (159) (134) (25)
serum P mmol/1xsd 112 %0.20 111 +0.20 .17 x0.18 n.s
(n) (159) (134) (25)
serum Fe pwmolltsd 19.1  +6.5 19.4 +6.6 17.5 £5.6 n.s
(n) (144) (120} (24)
serum TIBC pmol/l+sd 607 +9.7 609 +10.0 60.1 +83 n.s
(n) (144) (120) (24)
vitamin By nmold+sd 3110 +92.8 | 3156 +92.8 28l.6 *71.8 n.s.
(n) (110) (95) (15)
serufm gastrin ng/l+sd 1203 +64.5 | 1220 £66.5] 1143 533 ns,
(n) (190} (159) (30
BAO mmolihtsd 6.16  +6.96 6.32 +7.46 542 £4.10 n.s
(n) (207) (169) (38)
volume mbfh+sd 126 +92 128 £97 17 £70 ns.
acidity mmol/itsd 42,9 237 42.8 *23.6 43.1 245 n.s.
PAO mmol/h tsd 56.1 +24.2 574 £24.7 50.2 +21.3 n.%
(n) (212) (174) (38)
volume ml/15 min. £sd 131 +51 136 452 1o 4] * p < (.003
acidity mmol/isd 108.6 *184 | 107.6 +19.4y 112.8 126 ns
(208) (170) (38)
MAO mmol/htsd 4.0 +139 350 +14.3 29.0 103 * p<0.05
(n) (202) (168) (34)







5.2

Chapter 5
Technical aspects of the operation

Preoperative management

Patients are operated generally electively the day after admission. On admission the
presence of the protocol data is checked and if data are missing additional
examinations are done, sometimes resulting in double blood determinations.

History is taken and a complete physical examination done and recorded. I necessary
the physician is consulted again for special problems.

On the day before operation the patient receives a laxative and is shaved, if necessary,
from nipples to pubis (not inclusive). From midnight the patient is kept fasting.

All patients receive anticoagulant prophylaxis, either coumarine derivates or
subcutancous heparin twice daily, starting before operation. If coumarine derivates
are given the thromboplastin time is measured initially daily and later less frequently
and the dose is adjusted as necessary. 75% got heparin prophylaxis, 22%
acenocoumarol (Sintrom mitis ). 3% of the patients started on heparin but continued
with acenocoumarol.

In the operation theatre the patient is positioned supine on the operating table in 20°
anti-Trendelenburg position. In some cases -~ depending on the build of the patient -
a slight convex curve under the upper abdomen is given by flexing the operating
table for better presentation of the upper abdomen which is thus stretched. A
nasogastric tube is introduced by the anaesthetist.

Description of the present technique of HSV

An upper midline incision is always made {rom above the xyphoid to the umbilicus
and if necessary a few centimeters further.

After opening the abdomen inspection and palpation of the abdomen is performed.
Special attention is paid of course to the stomach, pylorus, duodenum, nerve of
Latarjet and hiatus. The pylorus is checked for patency by bidigital paipation.

The presence, localisation and activity of the ulcer are noted and the position of the
stomach tube checked or adjusted.

For optimal presentation of the upper part of the stomach and lower part of the
oesophagus a curved bladed retractor is inserted in the upper wound margin, and
fixed traction is made by a rope of sterile linen attached Lo this retractor and fixed by
the anaesthetist to a bar fixed to the cranial end of the table. Then a small 2-bladed
retractor is inserted over unfolded gauzes covering the wound margins.

The retractor is then opened gently but firmly increasing the traction from above. A
third midline retractor for the lower wound margin is not usually used.

After the patency of the pylorus has been established, the anterior nerve of Latarjet
is identified and the main stem followed until it enters the antrum. The main stem of
this nerve is to be preserved and the distance to the pyloric vein of Mayo measured
along the lesser curvature of the unstretched stomach.
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This distance is recorded and the point just proximal of its entrance in the stomach
wall is marked superficially by electro-cautery. The distance is usually about 6 cm. In
case there is a ramification of the terminal Latarjet bundle the thickest is to be
preserved and the fibres to the left of it will be cut. »

In case the ramifications are of equal size at least one and sometimes two rami should
be cut. This is a little arbitrary and depends on the judgement of the operator (or
assistard if semior) and sometimes it is destined by the centimeter; fibres nearer than
6 ¢m to the pylorus are not cut in such a case, but they are severed if the main stem is
clearly preserved.

The first step is to skeletonise the greater curvature '27- 156- 220. 281,303 The trancverse
colon or greater omentam is held taut by the assistant and 10-15 cm of the greater
curvature is divided from the gastrocolic ligament laying bare the greater curvature
from some centimeters from the pylorus to some distance proximal to the place
where the corpus antrum border is thought to be. The gastroepiploic vessels can
usually be saved, the skeletonising being done between these vessels and the stomach
wall; fine instruments are used as shown in the picture (figure 1). A double-clamp
technique is employed, the points of the slightly curved clamps pointing to each other
(figure 2").

figure 1

instruments used for the dissection, from left to
right clamps according to Hallenbeck
("mosquito”), Leriche, Bengolea, Kantrowitz
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For safety the clamp on the side of the stomach wall is placed first in order not to
compromise this wall. All ligatures are done with absorbable polyglactin (Vicryl ®)
2x 0 or 3 x U depending on the size of tissue.

This being done the omental bursa and pancreas are inspected and adhesions cut if
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necessary until the posterior stomach wall has been freed from the posterior
peritoneum.

The posterior nerve of Latarjet is inspected and the starting point marked as described
for the anterior side.

Then the pars flaccida of the lesser omentum is cut to enable two fingers to be
introduced. The second and third left hand fingers are placed from posterior near the
marked point and present the tissue to be operated on better (figure 2*). Atthe
transition zone between the stomach and lesser omentum the overlying peritoneum
is cut between visible vessels and a small curved haemostat (mosquito) - see ligure | -
is used to find its way under the first vessels (and nerves, sometimes clearly visible).
The first step often is critical and fearing to damage the main stem or a branch of
Latarjet’s nerve to be preserved, the start is usually 1 cm more proximal ®. In case of
bleeding here it has never been a problem to control. The double-clamp technique is
used exactly as described above, starting with the finest haemostats and gradually
using longer instruments. After dissecting the anterior blade of the lesser omentum
for some distance, the middle layer is treated in the same way. Always 3 x 0 absorbable
sutures (polyglactin) are used. Diathermy is used also but only if no visible blood
vessels are present. The experience is that often the most tiny leashes do bleed. Any
bleeding is caught meticulously with fine instruments and cauterised with the scale
carefully adjusted so as not to carbonise too much tissue. If the diameter of the
bleeding vessel seems to large it is grasped by a fine haemostat and ligated. Always
care is taken to stay clearly away from Latarjet’s nerve even in case of a slipped
ligature and consequent ligation of a blood vessel. In case of some inadvertent
haemorrhage in the lesser omentum which is always near to the nerve of Latarjet
either anterior or posterior it is a great help to present the tissue where the bleeding
is with the fingers of the left hand which can easily stop the bleeding temporarily by
compression and prevent annoying ecchymoses.

After dissection of several centimeters the stomach is lifted by the assistant with the
aid of the nasogastric tube and the same procedure is started with the posterior leaf
of the lesser omentum for some distance. At this stage there is usually an opening
between the lesser omentum and the stomach wall of the lesser curvature. If not, this
connection is made by cutting some tiny leashes. This opening being made the
dissection is aided greatly with the help of two elastic rubber bands: one around the
stomach and one around the lesser omentum containing Latarjet’s nerve (figure 2°).
Both rubber bands are stretched carefully not to put undue tension on the structures.
At this stage dissection is usually performed back to the marked distal starting point.
After arriving at this point a slight further deviation (1-1'4 cm) is made caudally on
the surface of the stomach cutting a few vessels and possibly nerve fibres (Holle '**).
The dissection continues proximally leaf by leaf until the greater neurovascular
bundle entering the cardia has been cut, clearly exposing the longitudinal oesophagal
fibres. Having started the posterior side from behind with identification of the nerve,
the dissection can easily be done from the front, but if the exposure is easy enough
one can continue the posterior dissection just as on the anterior side. Then His’ angle
is visualised and palpated and the anterior peritoneal leaf is cut in that direction until
the gastrophrenic ligament is reached (figure 2°). Usually fine long haemostats are
used (see figure 1) but sometimes a sharply curved clamp (Kantrowitz) is used for
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figure 2
HSV: different phases of the dissection as explained in the text

dissection to prevent the tissues from slipping off. Dissection is continued on the next
layers until the oesophageal fibres are bared.

The vagal trunks are not exposed; we have never come across them during the
procedure as described. After the peritoneum to the left of the cardio-oesophageal
angle has been cut, an attempt is made carefully to surround the oesophagus with
both index fingers, the right index finger coming from above left, the left index finger
coming from below right (keeping to the left of the coeliac trunk). This is a most
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critical procedure which must be done with gentle handling and "feeling™. Often a
tiny blade pushed upward to the left of the oesophagus through which the glove can
be seen shining through must be cut. A third rubber band is then used 1o encircle the
oesophagus for upward traction.

By gentle and correct traction on the oesophagus band and the lesser omentum band
the tissues adhering to the oesophagus to be divided can easily be identified.

Small steps should be taken (double-clamp technique after dissection with the
Kantrowitz clamp), and for fine leashes of tissue diathermy is used.

One should be careful to avoid cutting oesophageal wall fibres which sometimes
detach quite easily together with the investing layers. At this stage the anterior, right
and posterior side of the oesophagus have been freed of all non-muscular tissue. The
intention is to free of all surrounding tissue 6 cm, measured alwng the left side of the
oesophagus (figure 29). A good estimate can be made with 3 fingers. Still one side
has not yet been freed. For this purpose the traction of the 1ubb»er band is released
after placing the second and third finger of the leflt hand under the oesophagus; with
the thumb of the same hand the oesophagus is rotated clockwise as seen from above
over to the right in order to inspect the more difficult left side.

Sometimes the use by the assistant of a swab on a stick is indispensable to keep
omentum away or to stretch tissues.

All tissues and fibres covering the oesophagus muscle fibres are cut. The most difficult
part is the angle of His which is hardest to turn and special attention must be paid not
to overlook fibres here (called “criminal branches” of Grassi '"?, since leaving nerve
fibres intact here often means failure of the operation).

Finally the gastrophrenic blade is cut nearing the spleen.

The distance of oesophagus laid bare (6 cm) is checked again as well as the haemostasis
in unstretched conditions.

The rubber bands are removed and a drain (21-27 F) is placed from behind the
oesophagus through the rent in the lesser omentum going under the liver and coming
out at the right side of the patient.

The loosened left lobe of the liver is placed between the lesser omentum and the
stomach wall if conditions permit easily, preventing adhering of both structures and
possibly reinnervation *%2,

Then after a final inspection for haemostasis and the sponge count thc abdomen is
closed again using a running absorbable polyglactin 0 atraumatic thread for
peritoneum and interrupted ligatures of polyglactin 1 for the fascia. The skin is sutured
with interrupted silk 3 x 0.

Adaptations

This way of operating is suitable to a teaching situation. Many small adaptations can

be made:

- in Leeds the covering peritoneal blades of the dissection area are cut with scissors
up to the oesophagus right from the start. Possibly it makes dissection easier;

- the fine haemostats can be used for dissecting and clamping; however a warning
must be given not to perforate the stomach or oesophageal wall which is quite easy
with these instruments; many surgeons probably prefer blunt clamps for dissection.
In Leeds, Roberts’ clamps are popular; they are not suitable for the double-clamp
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technique since they are too thick and heavy, so a ligature is passed through with
the aid of the dissecting clamp and ligated at the side of the nerve '™,

- An alternative method for securing haemostasis also used in a number of the patients
in this series employs haemoclips.

Instead of placing the two clamps on a piece of tissue as described above, haemoclips
of the appropriate size can be placed and the tissue cut in between. The method
does not work well in very thin bites; the clips sometimes fall off easily by handling
the stomach or by hooking in a swab. This method has been described by Salaman
0. Clips were used exclusively in 29 patients (11.1%) and partially in 37 (14.2%).
In the remainder (75%) ligatures were used exclusively.

- Placing a big gauze behind the spleen can make the upper part of the dissection
easier by pushing the stomach to the right together with the spleen and preventing
tears in small vessels near the spleen when the stomach is stretched.

- A drain can be omitted since no leaking of an anastomosis can happen and
haemostasis can be secure. However, it was considered safer to insert a drain
routinely in a teaching hospital.

In three instances it was of great help: in one patient the drain suddenly started
leaking stomach contents on the second postoperative day; without delay and
before peritoneal inflammation ensued the patient was re-laparotomised. There
was a local perforation due to necrosis caused by a haemoclip placed in the stomach
wall and it was oversutured.

In two other patients there appeared considerable blood loss, coming out from the
drain. Re-laparotomy was considered but since the amount of blood could be
measured exactly and soon diminished, the conservative approach with appropriate
blood replacement prevented reoperation.

- Recently, in December 1982 (Weger et al ***), it was reported that the exposure of
the nerves of Latarjet is greatly facilitated by the left hand of the (first) assistant,
palm up, posterior to the stomach through a rent in the gastrocolic ligament. No
experience with this technique was obtained in this study.

The duration of operation from the incision to the dressing in elective cases was
seldom less than two hours in this series. The operation time has not been included in
this study, however. Other authors report operating times of 90-180 minutes.
Meticulous technique is 1o be stressed as the mainstay of the operation. In a teaching
hospital where relatively inexperienced surgeons have performed the majority of
operations and will probably continue to do so, this time will probably not be reduced
quickly, but individual surgeons will increase their speed with growing experience.
Some surgeons use a stapler technique with Surgiclip ® M11 {Autosuture), which is
disposable and they claim a much quicker operation. Three to four disposables are
needed for one HSV. It was not used in this series.

Operation for complications

In case of a complication such as haemorrhage, perforation or stenosis the intended
HSV as described is preceded by the appropriate procedure as described earlier by
Johnston ',
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Insummary: in case of bleeding duodenal ulcer the duodenum is opened longitudinally
just distally to the pylorus. The bleeding point is underrn and ligated with atraumatic
polyglactin 0; if possible the edges of the ulcer are approximated to cover it. The
duodenotomy is then closed longitudinally or transversely.

In one case the bleeding point could not been reached and the incision was extended
through the pylorus and distal antrum.

The bulb was heavily deformed but then the bleeding could be found in a huge ulcer
crater. After underrunning the incision was closed as described by Johnston ' with
a continuous through and through catgut thread, followed by atraumatic and fine
interrupted seromuscular stitches (polyglactin). The healing was uneventful. No side
effects have been observed.

In case of a perforation a simple suture with interrupted atraumatic polyglactin U is
performed and the perforation is covered further by an omental patch.

In case of postpyloric stenosis ®* 77 '3 3 small gastrotomy is performed near the
greater curvature in the proximal part of the antrum just large enough to admit the
index finger.

The incision is positioned there not to hamper the innervation of the antrum. The
size of the stenotic orifice is palpated bidigitally by the inside and the outside index
finger. Usually the stenosis does not allow the finger to pass through; in such cases
metal Hegar dilators of increasing size are used to probe and to dilate the stenosis.
Often it is difficult at operation to locate the narrowing exactly due to deformation
and scarring, but preoperative diagnosis of postpyloric obstruction is of great help.
In one case a rigid 6 cm choledochoscope was used to define the location of the ulcer
and the course of the duodenum. This was done to be sure not to dilate a scarred
pylorus and to prevent a false passage.

In two cases the softer oesophageal bougies were of great help in overcoming the
obstruction. It was aimed to dilate so much that the PIP-joint of the index (inger
could pass. Often the index finger is used for additional dilatation.

In the one case of dilatation with the index linger the duodenum ruptured and was
oversutured transversely. The perforated place was covered with an omental patch
and the patient’s recovery was uneventful 77,

Postoperative management

A bladder catheter is not usually introduced before operation but if 5o it is removed
immediately after operation.

The patient can return to the ward on the day of operation. The next day the
nasogastric tube is removed and the patient is allowed to drink. If no problems occur
the drip is removed in the course of the day and fluids are allowed {reely. The patient
is encouraged to get out of bed.

On the second day, the drain is retracted a few cm and in the absence of increased
production it is removed a few hours later.

The patient can start eating light food and is mobitised as much as possible. From the
third day onwards food will be less restricted and the patient is usually moving around
freely. Generally the patient is dicharged on the 10th postoperative day after removal
of the stitches.

The vast majority have very little, if any, trouble in the reconvalescence period.
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5.6

Often they experience some dysphagia which may persist for some weeks but
invariably disappears.

No insulin tests were performed at all and no intraoperative tests were performed to
check the completeness of the section of the vagal nerves. This subject will be discussed
extensively in the next chapter.

Early modifications

The technique of operation was slightly different in the beginning.

1.

The dissection started at a measured distance from the pylorus, initially 8 cm, later
7, and still later 6 cm, provided that the nerve of Latarjet was not included in the
dissection.

This means that too little of the antrum (or-corpus) was dissected compared with
the present method. In contrast: in the description in this chapter the nerves to be
saved are determined first and then the distance is measured so that this is the
case.

The transition from this original method to the present one has been very gradual.
Initially the ramification was saved completely later occasionally one branch was
cut and now usually I or 2 branches are cut provided one major branch is
preserved.

The influence of this s not clear. A comparison of the results of the two extreme
groups has been attempted but they can not be compared clinically since the oldest
group has a much longer follow-up and several other factors are different, for
example opening of the greater curvature. In 13.3% the starting point was 8 cm, in
50.4% 7 cm, in 33.2% 6 cm, and in 2.7% 5 cm. However there are many reports
which demonstrate that it is better to stay on the safe side and that there is not

‘much difference in starting at 6 or § cm (see chapter 3).
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The matter however is controversial.

. The greater curvature was not skeletonised in the beginning. This means that the

posterior side was not visualised. All layers were then dissected one by one from
the front, keeping close to the stomach wall. Probably no posterior nerve damage
has occurred since this coincided with the time the 8 cm distance was kept and thus
the distance to the nerves was not particularly critical.

Skeletonisation of the greater curvature occurred in 43,2% of the patients.



6.1

Chapter 6
Quality control tests

Introduction

The use of a quality control test, if reliable, would be of great benefit to the quality
of the operation. There is, however much controversy about the kind of test to be
used, about the reliability, about the timing of some tests and about the criteria.
Theoretically, one should distinguish between a complete and an adequate vagotomy
(in this case: HSV) '"2. A complete vagotomy is a vagotomy where all vagal fibres
influencing the acid secretion (thought to be influencing the development of a
recurrence) have been cut. An adequate vagotomy is a vagotomy resulting in [reedom
from complaints and not leading to a recurrence. This, in fact, is a retrospective
conclusion and it is not known after how many years one is allowed to make this
statement. An adequate vagotomy is not necessarily complete, but even a complete
vagotomy is not necessarily adequate. This needs further explanation: the difficulty
is, that theoretically a complete vagotomy should exist, but what is the infallible
criterion for assessing this? Completeness is the result of testing!

Adequacy of vagotomy is a matter of judgment of the climical results, but theoretically
and in reality it exists. There could be patients with a complete vagotomy (a kind of
"laboratory” diagnosis) which proves to be inadequate since in spite of the
“completeness” of the vagotomy recurrences develop. This is identical to the "method
failures” discussed in the introduction.

In fact adequacy of the operation is the most important criterion, but when can it be
established? Furthermore, what is the consequence (for example to the technique of
operation) if adequacy should turn into inadequacy, after any time period? Practically
it is only possible to assess a "defined” completeness.

Principally, two methods can be distinguished: intraoperative and postoperative
tests. Both have advantages and disadvantages.

Intraoperative tests

advantages - they can direct the surgeon immediately to perfect his technique
by guiding where the vagotomy is incomplete

disadvantages - usually a gastrotomy is necessary enhancing the danger of
contamination

- prolonging the procedure
- special anaesthetic requirements
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6.2.1

6.2.2

Postoperative tests
advantages - no gastrotomy or prolongation of the procedure
disadvantages - if incompleteness is discovered they do not change the result
for the patient (unless the consequence would be: reoperation)
his chances have been fixed by the operation
- discomfort for the patient

A good review of the matter was presented by Kronborg in 1976 2'°, who also wrote
a thesis about the evaluation of the insulin test (1972).

In short

intraoperative tests:

1. electrical stimulation test (Burge test, Vagorec '%)
principle: testing the motoric vagal function assuming a close correlation with the
secretory function

2. leucomethylene blue staining (Lee **')
principle: the dye turns nerve fibres blue [several studies about the usefulness
have been disappointing, as many other fibres appear to stain as well ')

3. pH measurements (Grassi "', Amdrup & Jensen ®)
principle: monitoring the gastric mucosa with a pH electrode under pentagastrin
stimulation searching for acid areas

4. congo red staining (Kusakari 2" ¥7%)
principle: the dye turns black in the presence of acid; the use of an endoscope is
required during operation.

postoperative tests:

1. insulin test (Hollander '*7)

principle: injection of insulin induces hypoglycaemia causing a central vagal
stimulation which can be measured by gastric secretion.

Many criteria have been devised, but the Hollander criterion is the most popular
one: it is positive if an increase of the acidity of the stomach juice is obtained of
more than 20 mmol above the basal level in 2 consecutive specimens. If there is
basal anacidity, only 10 mmol acidity is required for a positive response, meaning
incompleteness. This is a qualitative criterion with an ”all or none” outcome,
slightly modified by division into early (< 45 minutes) and late (> 45 min.)
positivity.

. pentagastrin test (histamine test) (Kay
principle: the maximum acid production is to be measured both before and after
operation. The percentage reduction should be a measure of completeness.

3. alkali titration test ™

principle: the acid in the stomach is neutralised by a measurable amount of
bicarbonate until neutrality is reached. A telemetric pH capsule is required.

4. sham feeding test (Richardson *%%)

principle: the gastric secretion is measured during sham feeding and after
pentagastrin. The advantage appears to be that no preoperative test is required.

-

179)
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6.3

Discussion

Rehability of any test is of course the most important precondition. There arc a

number of controversies: - is a guality contro] test necessary? - which test should be

done? - when should a certain test be done (postoperatively)? - which are the criteria,

and for what? - what is the reliability?

The insulin test is the most widely adopted test for completeness of the vagotomy.

As stated before, in this series no intraoperative testing was done since the technique

adopted was judged to be firmly established. The results obtained by using anatomical

landmarks for the extent of dissection were similar to those obtained with pH-metric

mapping out °. Postoperatively no insulin tests were performed, but histamine/

pentagastrin tests were carried out. At the introduction of the HSV protocol the

results of histamine/pentagastrin tests were considered more or less comparable to

the results of the insulin tests. The controversy whether the acid output data with

histamine/pentagastrin do have a discriminatory ability for the development of a

recurrence has not yet been solved. The comparability with the resulits of the insulin

test is still debatable.

The reasons no insulin test were instituted were:

- no absolute rehability

- controversy about the value of the outcome

- insulin tests are not without danger 27%- 3%

- controversy about the timing of the insulin test

- insulin testing would not abolish a histamine/pentagastrin test and hence would
increase the discomfort for the patient.

The insulin test itself is still in discussion: the reliability, the criteria and the timing:
should it be done after 7-10 days *7- %8 161 172. 233 114 days 8 within one or three
months 2, after 6 months ?*, or after 1 year? ¥*, After some time a conversion takes
place from negative to positive, abolishing the value of the outcome ¥2: 162 226. 235,
300 }

Many authors use it as a quality control test and consider it reliable, although not
‘ab‘soﬂutely SO 25, 30, 137, 180, 182, 204, 235, 288, 303, 304, fﬂl). Others have used it but are
disappointed with the outcome, since a proportion of the patients with assessed
complete vagotomies did develop a recurrence '*7 '*'- 3% and many found other
gastric secretion parameters (BAO, PAO or MAQ with histamine or pentagastrin)
to be equal‘liy reliable or even better 20,61, B3, 91, 109, 123,127, 177, 203, 207, 212, 244, 272, 274,
320, 345, 354

Some workers even do not find any relation at all between the results of insulin tests
and the development of a recurrence #7716+ 348,

In contrast: others can almost titrate the "degree” of completeness 0 190 290 330,
Those in {avour of the insulin test maintain that it is the best available, taking into
account the restrictions on its use '*8.

Indeed theoretically it should be perfect: it is almost the only test assumed specifically
to stimulate the vagus.

The histamin and pentagastrin tests measure the vagus action indirectly since the
vagal tone facilitates the secretion of acid elicited by these stimulants.

However many authors speculate on the basis of their results, that insulin also brings
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about a sympathetic reaction, a release of gastrin and other substances, which could

give rise to a false positive result 277 208 235 243. 272 ‘Moreqver false negative results

occur in a number of cases.

Some other arguments about the value of the insulin test are equally impressive:

- the Hollander criterion, which is still the most commonly used, cannot be very
reliable since it is based on a comparison with BAO acidity, the most versatile
parameter. Several authors #8177 178 demonstrated that the Hollander criterion
is the worst of all among the possibilities of the insulin test parameters. But even all
other criteria and modifications have not been proved to be convincingly better.

- the correlation between the result of the insulin test and intraoperative quality
testing is disappointing. Geurts ® found two weeks after HSV 45% positive tests in
his patients who had all been operated on with the help of pH-metry.

Gillespie °' found, that only 20 of 47 non-operated patients had an early positive
insulin test. Hedenstedt '’ reported that all recurrences in his HSV series had a
negative insulin test.

- Hollander, 1950 *®; "the insulin test cannot be used to prognosticate clinical results
of vagotomy™.

1948 '3 .3 positive response (insulin test) does not imply of necessity that the
surgeon failed to interrupt the gastric vagi completely”.

Perhaps Makey’s conclusion (1979 23%) is the closest to reality, namely that the
reduction of acid production in the group of patients with a recurrence is less than
in those without recurrence, but for the individual no reliable predictions can be
made. A similar conclusion was drawn from the results of 229 patients in the present
series (Busman and Munting, 1982 *"), and by others '%: 274, 345,



Chapter 7

Visick grading and follow-up
Visick grading

It has become customary to assess the results of stomach surgery with a grading

onginally described by Visick in 1948. He followed up almost all his patients who

underwent a gastric resection for peptic ulceration and devised a scale for classifying

the results.

Grade I: no gastric symptoms (fullness after extra large meal allowed)

Grade I1: no pain, mild occasional symptoms only, easily controlled by care
(including: rest, limitation of size of meal and rejection of certain
articles of diet).

Grade III:  mild symptoms not controiled by care; this grade is subdivided into
IT1-S: satisfactory and III-U: unsatisfactory.

Grade [V: not improved (failures).

In his concept a satisfactory result is covered by grade 1 to 111-S. Later a modified

Visick classification was adopted and used in most reports. (Goligher 1978 *%).

In Goligher’s grading the subdivision in grade 111 - satislactory and unsatisfactory -

has disappeared. His modified Visick grading is as follows:

1. Excellent, absolutely no symptoms, perfect resuit.

2. Very good, patient considers result perfect, but interrogation elicits mild occasional
symptoms, easily controlled by minor adjustment to diet.

3. Satisfactory, mild or occasional symptoms, not controlled by care, causing some
discomfort but patient and surgeon satisfied with result which does not interfere
seriously with life or work.

4. Unsatisfactory, moderate or severe symptoms or complications which interfere
considerably with work or enjoyment of life; patient or doctor dissatisfied with the
result. Includes all cases with proved recurrent ulcer and those submitted lor
further operation even though the latter may have been followed by considerable
symptomatic improvement.

In a similar grading employed by Poppen ** the use of drugs is mentioned.

Visick stressed that no surgeon should do his own grading and he and others have

accomplished this; he described vividly the set up of his gastric follow-up clinic where

a surgeon together with a physician and sometimes a radiologist - all unaware what

kind of operation had been performed - interviewed each patient attending and

classified him as objectively as possible.

Unfortunately in the present study this was not done so; it was simply not feasible in

practice under the conditions described. The grading was given by the author on the

basis of the written reports of the doctors who had seen the patients. The vast majority
of patients were seen at least once personally by me so I was able to check their
present and preceding wellbeing and compare it with the standard grading.

In general there is no difficulty in grading patients Visick 1 or Visick 4, grade | being

perfect, grade 4 the complete failures: recurrences or failures with no improvement
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at all compared to the preoperative condition. When minor complaints are present

which can be easily relieved the patient is classified into grade 2.

Grade 3 patients do have more severe symptoms which result usually in visiting the

family doctor and being prescribed drugs. Compared to grade 2 the symptoms of this

group of patients are more severe and/or more frequent or prolonged.

Sometimes the distinction is not easy. A criterion could be the need of taking drugs

but this is not always correct.

People in this decade tend not to accept even minor discomfort and seem to be more

eager to use drugs in combating discomfort instead of adapting their way of life.

Antacid drugs are easily available and many patients are acquainted with the drugs

they used before operation and have kept some in case they might need them.

Few of the patients classified in grade 2 sometimes took drugs but they were in no

way restricted in their activities and they could have easily managed without.

Even taking cimetidine is not an absolute criterion for classification because

- family doctors sometimes prescribe it as the first drug for minor complaints which
could be managed by care alone.

- patients having had experience with cimetidine have kept some in store or ask lor it
easily since they have confidence in it on the base of their previous experience.
Many consider it as a simple antacid drug.

Some of the patients told us at follow-up interview that they took cimetidine

occasionally when feeling discomfort, because one or two of the tablets abolished it.

Therefore patients only occasionally taking drugs can sometimes be classified in

grade 2.

A similar problem arises if a patient has had no trouble at all during the year preceding

the follow-up interview except “one or two weeks in February” which were bad.

Some of these patients have not taken any drugs or other measures, whereas others

have.

In short, the increasing medical consumption causes bias for the grading. It is felt

that Visick’s grades I1I-S and -U have been spread over grade 2 and 3: the original

IT1-S patients are now in grade 2 and the I1I-U patients in grade 3 or occasionally in

grade 4. In other words the grade 3 patients do have a moderate result: much better

than being called a failure but definitely not good or excellent. In practice there are
few debatable cases.

Another problem appears to be the rising unemployment rate and thus the failing

eriterion of resumption of work. This rate is extraordinarily high in this part of the

country where there used to be a coalmining industry with a large influence on
circumferential industries. The last coalmine was closed down in 1974 and the absence
of replacing industries has caused a high unemployment rate and an easy access to
social security.

Recurrences are by definition graded Visick 4.

It has been customary in the literature to maintain this grade whatever the patients’

condition later: "once a recurrence, always a recurrence”.

Follow-up

In the follow-up scheme the patients were due for an interview and examination 6
and 12 months after operation and once yearly thereafter.
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After discharge from the hospital there were usually several visits to the surgical
outpatient department (OPDY) before the real scheduled follow-up started.

There was no special gastric follow-up clinic; all patients were seen on a normal
surgical outpatient basis by the surgeon or resident in charge.

At each follow-up interview they were questioned about pain, heartburn, flatulence,
diarrhoea, symptoms of dumping (defined as faintness, sweating or fatigue after
food), tolerance of food and meals, taking drugs, satisfaction about the operation
compared with preoperative condition; visits to the family doctor, etc.

Relevant parameters were checked according to a fixed scheme as set-out in chapter
1. At 6 months after operation the weight and serum gastrin were checked and a
gastric secretion test was performed. At one year after operation the weight was
checked as well as Hb, ESR, AP, Fe, TIBC, Ca, P, serum gastrin and serum vitamin
B,; again a gastric secretion test was performed. The gastric secretion test was
repeated after 5 years. Each whole year the weight and the blood parameters were
again checked.

110 Patients (almost 45%) abandoned their follow-up at some time; there was no
routine call-up of those patients.

It was known already that many patients dropped out because they feared invasive
examinations and possibly feared being persuaded when they attended the outpatient
department. Their serious objections against proposed examinations were always
honoured.

There have been two call-ups of all patients already operated on at that time. The
first was in 1979. The results hereof were reported in Hamburg in June 1980 (X1
International Congress of Gastroenterology) and in September 1980 in Lisbon (6th
world congress CICDY).

The second and most extensive call-up was done recently at the beginning of 1982.
All these patients were interviewed and examined by the author.

The follow-up for this study was concluded in 1st July 1982. Recently, the results in
229 of the patients have been published in the British Journal of Surgery **.

66 Patients, 60% of those who had abandoned their follow-up, responded to call-up
and could be interviewed and examined. From the remainder (44 patients) reliable
information could be obtained from the records of their family doctors. Additional
information was received from a questionnaire sent to these patients, which sometimes
slightly modified the grading made possible by the general practitioners. Moreover
virtually all patients had come several times to the OPD before ceasing to attend.
Usually the information from the family doctors or the answers in the questionnaire
confirmed the unchanged condition at a previous follow-up visit. All patients who
had moved to another town could be traced and information about them obtained.
Finally, information about 3 patients was lacking. They were considered as lost to
follow-up; however in no instance was medical information requested concerning
these patients which is customary in this country if they were being considered for
reoperation elsewhere.

Moreover there is some indirect information about them to make us confident in
believing that they were not operated upon and that they had no recurrence.
Patient no. 34 was arrested and detained in prison for a long time somewhere in the
country. Only once was some information received via the questionnaire but he still
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had some stomach problems at that time.

Patient no. 63 persisted in complaining after his operation and was rejected for
employment ("afgekeurd”) and received social security payments.

He was a foreign worker and went back to Marocco to join his family. He still gets
paid while residing there provided he has an examination each year by a doctor who
must send this report to the Netherlands in order to continue the payment. One
could predict the outcome: he continues to have trouble but only once (in Marocco)
was a gastroscopy performed: no ulcer was demonstrated.

Patient no. 98 moved to another address in the same village but never responded to a
call-up; his family doctor has not seen him in his office for three years. This was
considered too unreliable for grading and he was considered lost for follow-up;
before being lost he was in grade 2.

This means that three of 262 patients have been lost which is 1,5%.

Not counting the deceased patients this suggests a 99% complete follow-up (259 of
262). Up till now 8 patients have died since operation: 7 from non-related causes.
Four patients died from myocardial infarction, respectively 4, 3, 2%2 years and 314
months after operation (3 men and 1 woman).

Two patients died from cerebral metastases secondary to bronchial carcinoma 2 and
5 years postoperatively. One patient died 4 years after HSV because of peritonitis
due to perforated diverticulitis; this was verified by postmortem examination.

All these patients had a good or excellent result until their death.

One patient died on the second postoperative day and will be discussed under
mortality.

By convention these deceased patients are counted as lost for follow-up although
they were all seen regularly before their death.

This results in 11 of 262 patients which is 4%. In other words the follow-up has been
complete in 96% of the patients. The deceased patients appear in the dynamic Visick
grading tables as long as they lived (see chapter 8).



8.1

8.1.1

Chapter 8
The results

Visick grading and recurrences.

Ideally a perfect operation should cure the disease, have no mortality and minimal
morbidity, should have no side effects related to the operative procedure and should
prevent recurring of the disease.

Ditferent operations meet these requirements incompletely and some can cure to a
high extent with little chance of recurrence but at the expense of something else, be it
a certain mortality, morbidity or side effects.

HSV appears to approach the ideal probably most of all but it does not provide
absolute protection against recurrence.

Visick grading

The patients were classified according to the above discussed convention (chapter 7).
The average follow-up was 50.4 months (sd 25, range 6-99 m.)

The date of reference is the 1st July 1982 and the results are presented in table I,
81% had a good or excellent result; 11% were unsatisfactory.

One could speculate that emergency operations are disturbing the real picture. Even
if they are left out, however, the figures are very similar (table IT).

Similarly other operations performed at the same time as the HSV, like
cholecystectomny, appendicectomy, hiatal repair, could constitute a disadvantage for
HSYV as such. But, equally, if these operations are not counted, still no important
change is perceivable (table I11).

table I table 1
static Visick grading static Visick grading withoutemergency HSV's
on 782 in % (n=251} on {7182 in % (n=237)
Visick Visick
] 57.41 - I 56.8°
5 235 80.9 ) 233’\ 80.1
3 8.0 3 8.8
4 1.1 4 11.0

table 11
static Visick grading without other operations
on [/7i182in 9% (n=217)

Visick
1 57.6 |
2 2 f)\ R0.2
3 8.7
4 11.1
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It is clear, however, that this is a static and retrospective grading.

Tt shows the last grading of all patients at the date mentioned. The time interval

between operation and this last grading date is different for all patients ranging from

6 months to 99 months. In general this is meant when it is stated that (for example)

Y5-8 years results after HSV are given. As Visick **2 3% clearly demonstrated this

method of presentation does not reveal very much for several reasons:

1. 1t fails to explain the proportion of recent cases included.

2. It does not give a survey of changing of grading since operation.

3. Tt only reports the proportion of patients who were failures at the time of their last
examination (1st July 1982) except recurrences who remain in Visick 4.

4. It does not give credit to the fact that many recurrences in the past subsequently
run a benign course and appear to be just unfortunate incidents in patients otherwise
satisfied with the result.

Therefore the grading was adapted into a prospective one. The moment of reference

is the date of operation. All patients were graded at all interval dates considering

their actual condition at that time and in the period preceding that date. The principle
of remaining in grade 4 for ever alter a recurrence was abolished and everyone
regraded if necessary. In this way a more dynamic picture of the results (which are of
course not static) can be obtained. This is called "dynamic” Visick grading. It means
that healing of the ulcer and disappearance of the complaints can be indicated as well

as the development of a second or third recurrence. The results are shown in table I'V

and figure 1.

table IV

Visick i 1 2 3 ] 5 6 yearsafter operation

I 69.5 671 63.7 646 629 612 656
2 20,5 219 245 225 212 276 262
3 5.0 6.5 6.6 6.7 8.6 o.1 1.6
4 5.0 4.5 5.2 6.2 7.3 5.1 6.6

n = 259 246 212 178 15t 98 61
%
. 100~
figure &
dynmamic Wisick grading TS R L “visick 1&2
gttt
80—
',H
60—
S0
o]
30
20~
10 . Wisick 4
W el L Rl PRPORR .
.l L1 L ] L
Ut 203 4 35 6
¥ poOslop.
259 212 151 61
n= 246 178 98



These results show that they are more or less constant. This way of fluent grading has
been done before, 7 ** %2 but sometimes without the principle of regrading 7. In
this way of presentation 90% of the patients remain continuously in grade 1 or 2.
About 5-6% remain failures each year (about half of them being temporary [ailures)
and it is not necessarily the same patients who constitute this percentage.

- Although revealing more in addition to the classic grading there is still one drawback
to this method: the population of patients at each grading moment differs: all patients
have completed the Ya-year follow-up, fewer the 1-year period etc. (the number of
patients at each interval date have been indicated in figure 1).

Therefore all patients with a complete follow-up to 5 vears, which is a fixed group,
were considered apart. See table V and figure 2. This results in an outcome similar to

table V
dynamic Visick grading in a fixed group
on 117182 in % n=98

Visick s I 2 3 4 5 years after operation

| 776 76.5 64.3 633 643 612
2 14.3 174 276 265 225 276

3 4.1 2.0 1.0 6.1 6.1 6.1
4 4.0 4.1 7.1 4.1 7.1 5.1
figure 2
dynammic Visick grading in a fixed group. n = 98
%
100
g =T —
et Vligick 182
a0
70+
G~
50~
4
30—
20
10 P e e Y
L4 | | l I
Yl 3 4 35
YT [OSLOP,

that in the foregoing presentation. The patients who proved to be definite failures
and required reoperation (3 patients) and patients who needed an operation for
other reasons (2 stenoses) cannot be considered after their reoperation as being in
the follow-up for HSV but nevertheless they have been included and were graded
permanently as a failure. The three patients with a recurrence, who needed
reoperation all underwent a B I partial gastrectomy. The pathological findings of the
resected specimens are presented in chapter 16 (appendix).
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Not all grade 4 patients had a recurrence; in some no recurrent ulcer could be
demonstrated although they did not improve after operation. Several of them often
needed cimetidine but in two cases neither cimetidine nor antacids gave any relief at
all, which makes the gastric origin of their complaints doubtful.

It is interesting to see how the static grading changes depending on the moment the
grading is applied. In this series it was investigated how the static Visick grading
would have been exactly 1, 2, etc. years ago (with consequently a diminishing number
of patients to be judged and also a decreasing number of recurrences).

The results are shown in table VL. In figure 3 the percentages of grade 4 and grades 1
+ 2 have been plotted for each year including 1982. The resulting figure 3 resembles
the graph of the dynamic Visick grading (figure 1) but is in fact completely different,
even when a similar regrading of patients with a recurrence would have been applied,
as illustrated in figure 4 (the table with the numerical data has not been presented
here).
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8.1.2

The main differences are: the number of patients in figure 4 are growing from left to
right in contrast to figure 1, representing the dynamic Visick grading. Further, at
each grading moment in figure 4 the patients have all lengths of follow-up possible at
that date in contrast to the dynamic grading data, which are plotted on the base of
their follow-up time.

The main concordance is that both graphs (figures 1 and 4) show a fairly constant
number of grade 4 patients.

table VI1
dynamic Visick grading without regrading in %
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Finally table VII and figure 5 show how the dynamic Visick grading figures and
graph would change if no regrading had been permitted. The conclusions of these
artificial comparisons are that recurrences are mainly responsible for the number of
Visick 4 patients (failures) and that with regrading the proportion of failures at each

period is about the same whether in prospect or in retrospect.

Recurrences

Patients who have a recurrence after operation are considered as failures of the
applied treaiment. Nevertheless in this series few patients remained failures in the
real sense and more than 50% had a recurrence demonstrated once but fared very
well both before and after that seemingly isolated event. As discussed above it is
doubtful whether these patients must be counted for ever as failures ' *. Several

other authors also mentioned the relatively benign course of many recurrences '*"
191, 266, 322
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Many recurrent ulcers appeared in conditions related to severe stress >>>. Most of the
recurrences healed quickly, usually with a short course of cimetidine 5°; in a few
cases no treatment at all was given, since the ulcer had become symptomiess or had
healed very soon after demonstration 2%,

In other words: highly selective vagotomy appears to have modified and mollified the
natural history of disease in many of those where it did not prove to be 100%
sucecessful.

This benign course is in contrast to the behaviour of recurrences after other operations,
which are relatively resistant to treatment ¥,

It should be noted, however, that most patients who developed a recurrent ulcer in
this series had not experienced the use of cimetidine before operation, since this drug
was not available at that time.

It might be imagined that they would have been cured easily with cimetidine before
operation, but this is not the general experience. A short course (4-6 weeks) of
cimetidine is known to constitute inadequate treatment for unoperated patients,
since in 90% the ulcer recurs within 1 year '04: 118 198

This was not the case however in most of the patients described.

Reoperation was proposed by us to several patients but this was refused. It would
seem that these patients were not hampered so much by their occasional complaints
or recurrence as to undergo a second operation.

Some patients evidently tried to use their pretended suffering in order to get an
easier job or rejection for work and access to social security payment.

Adding up all the permanent and temporary failures as is done in the retrospective
Visick grading and as is done in the statement: "this series has a recurrence rate of
9.2%" may give a distorted picture of HSV results. Nevertheless recurrences were
considered failures and looked at separately in this study in order to try and find
associations and correlations with other factors (chapter 15).

Each re-appearance of an ulcer after operation is considered as a recurrence, whether
duodenal (truly "recurrent™), pyloric or gastric. An overview of the localisation of
the recurrent ulcers found is given in chapter 16.3.2.

There were 24 recurrences recorded in 22 men and 2 women, a ratio of 11/1 in spite
of an unfavourable reputation of women as regards the results of gastric surgery **
129.353 The proportion of recurrences was much lower in women compared with
men: 2/48 (4.1%) for women and 22/214 (10.3%) for men (n.s.). This has been found
recently by other authors *¥, One reason why this has come to light only recently
might be that several studies have left out women - always in the minority - for reasons
of uniformity #1333 361

The diagnosis of recurrent ulcer was proved by endoscopy in 79% of the patients and
by barium meal examination in 46%; in most cases both examination techniques
were used, leaving little room for doubt. This explains the overlapping diagnosing
proportion of each technique; in 25% both examinations were positive; in 54% the
recurrence was proven only by endoscopy and in 21% the X-ray was definitely positive
but endoscopy failed to reveal the ulcer, or the patients refused endoscopy. These
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examinations were not carried out routinely in all patients after operation but only in
the presence of symptoms, even when these were only slight.

Sometimes (n = 20) an X-ray examination was requested in a patient without
symptoms. An ulcer was never found ***. Asymptomatic ulcers could have been
missed therefore but are also missed in healthy people not attending doctors. In all
patients who had an ulcer proved, a repeat examination was done later. It had always
healed at that time, in some cases without any treatment '™ 266,

The mean age of the patients with a proved recurrence was 41.9 years (sd 8.3); this
was not significantly different from the patients without a recurrence (40.8 years, sd
11.1). The length of history of the recurrence group (8.9 years, sd 6.8) was slightly
shorter than the non-recurrence group (10.0 years, sd 7.7) but not significantly so.
Had this difference been significant it could mean a more aggressive ulcer diathesis.
The average time interval before recurrence was 33.3 (sd 23.4) months, and a detailed
list of the time since operation before recurrence in all these patients is shown in
chapter 15.

The average time interval for consultants’ patients was 35 (sd 24) months (range 3-86
months) and for registrars’ 30 (sd 23) months (range 4-56 months).

82% of the recurrences appeared within 4 years after operation, but there were (two
recurrences after 82 en 85 months respectively.

It is very interesting on whose account the recurrences have been found.

As stated in chapter 4, the majority of operations were performed by registrars
during their surgical training; 167 of the 262 operations (64%) were performed by
them, whereas the consultants performed the other 95 (36%). The assistances at the
operations of the registrars were done in 45 cases (27%) by consultants. The other
assistances were done by other trainees, in 25 cases (15%) being senior, in 97 cases
(58%) being junior to the surgeon who performed the operatiorn.

table VHI
data of paticnts operated on by consultants and registrars
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The total recurrence rate was 24 out of 262, which 1s 9.2%. The recurrence rate for

consultants was 16.8% and for registrars 4.8% (table VIII). This difference is

significant. As will be demonstrated in table B in the special chapter (15) devoted to

“recurrences” there was no difference in the proportion of assistances by a consultant

between patients who did develop a recurrence and those who did nol.

To state that registrars scored better than their teachers is misleading for a number of

reasons:

- the follow-up period of the consultants’ patients was longer (67 compared to 42
months)
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- three consultants not involved in teaching HSV technique and only occasionally
performing the operation contributed 4 recurrences from 10 operations

- in the initial period of HSV only consultants were operating in order to get enough
experience for teaching; the recurrence rate in that period was high; these were the
patients with the longest follow-up and thus the best chance of recurrence.

Even if the data are corrected for the “occasional surgeons” and for the first 25 patients

in the introduction period, there still remains a balance in favour of the registrars:

8.3% compared with 4.8% (see table 1X). Nevertheless there is a difference in follow-

up time.

table 1X
Diavg of patients opersted on by consuftants and registrars after correction for inexperience
1. of ney. if Jollow-up  vimewngl  preop. Prevp. average preop. sex
HEV's FOCHPTERTTS k2 Hime regurrence  weighs PAG PAC re- BAQ FED
{mth ) fmlif fky} mmaolih drction (%) mmolik (MiF)
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[t should be realised, however that the follow-up time is influenced unfavourably by
recent cases. Registrars have performed 96% of the HSV’s in the last 2 years, and if
these operations had not been counted, the difference in follow-up time would not
have been significant.

Further one can speculate that this outcome is biased by an unequal distribution of
unfavourable cases towards the consultants. 21% of all patients with a recurrence
had a history of psychiatric treatment; all but one were operated upon by consultants.
A similar unfavourable distribution could apply for extremely obese patients.
However, the average weight at the time of operation was equal in both groups, but
there were a few very heavy patients in the consultants’ series as might be appreciated
from the larger spreading,.

A number of other possible factors have been listed in the foregoing tables, but apart
from the details already discussed, there was no significant difference.

Further attempts to analyse why patients with a recurrence have got this recurrence
will be found in the different chapters dealing with different subjects (acid secretion,
gastrin, etc.).

There will be a special chapter devoted on the subject later (chapter 15).

Mortality, complications and side effects

Almost every operation devised for curing duodenal ulcer has caused a number of
sequelae and side effects.

Moreover a certain mortality and complication rate appears to be associated with the
procedure employed. It is clear that this should be as low as possible 2%,

Mortality
There was one postoperative death in this series. The patient, a 23 year Maroccan
labourer died suddenly from an unknown cause on the second postoperative day
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after an uneventful HSV operation. He developed hyperthermia and convulsions and
died within hours. Unfortunately post mortem examination was refused by the family.
The most probable explanation was an intracerebral catastrophe - probably
haemorrhage - which was thought to be unrelated to HSV per se but could have
occurred after any operation/anaesthesia or even spontaneously.

Thus the mortality rate was 1/262 = 0.4%. The reported mortality in the world is
0.3% % and this has been confirmed by many reports.

This mortality is the lowest of all operative treatments known for duodenal ulcer '+ .
The conclusion is that HSV appears to be a very safe operation, even in the hands of
relatively inexperienced surgeons.

Complications during or after operation

The complications have been divided into early and late ones.

table 1
Complications of 262 HSV’s

early - local perforation
- pulmonary
- thromboembuolic
-wound infection
- bleeding
-ileus
- fever of unknown origin
- neurapraxia of Latarjet nerve

—
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(14%)
late -incisional hernia
- persisting suture sinus
-ileus
- ossification in scar
- pyloric stenosis
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(7.5%)

Early complications: appearing during operation or within 1 month.

- local perforation: 4 cases

three of these perforations occurred during the HSV procedure. One patient had a
perforation of the lower oesophagus during the procedure of clearing it of nerve
fibres. The perforation was sutured immediately and covered with the fundus of
the stomach. The recovery was uneventf{ul.

One patient had a perforation during the dissection of the lesser curvature which
was repaired immediately. The lesser omentum in that patient was abnormally
thick (1% cm); the recovery was also uneventful.

One patient operated on for stenosis had a perforation of the duodenum during the
dilatation; it was sutured transversely and covered with omentum. He recovered
without problems and never had any complaint after operation.

One patient had to be reoperated upon on the second postoperative day because of



sudden signs of peritonitis.

The drain - still in place - started discharging intestinal contents which were perceived
immediately and laparotomy was performed without delay. Although fearing a
lesser curvature necrosis - a specific HSV complication 3% 2% 21399 it tyrned out
to be caused by a wrongly placed haemoclip (in the stomach wall) which had caused
a very localised necrosis. The perforation was sutured and the abdomen lavaged.
The patient recovered without further problems.

pulmonary complications

13 patients developed pulmonary infections, atelectasis or infected sputum,
requiring antibiotics, physiotherapy and supportive drug treatment. Their stay in
hospital was never prolonged.

there were two thromboembolic complications in spite of anticoagulant
prophylaxis.

One patient probably had a pulmonary embolism and another developed an axillary
thrombosis after having a phlebitis.

Both patients had subcutaneous heparin as prophylaxis. There was no permanent
incapacity due to these complications.

woundinfections (superficial) 12 patients (4.5%)

no dehiscence of the abdominal wall occurred. In 4 cases persisting suture sinuses
resulted and in one case an incisional hernia developed. A wound infection usually
prolonged the stay in the hospital for some days.

bleeding

in two cases there was significant postoperative haemorrhage requiring blood
transfusions. Thanks to the routinely introduced drain the actual blood loss could
easily be monitored. In one patient 5 pints of blood were necessary, in the other
two. Undoubtly this complication could have been attributed to insufficient
haemostasis or a slipped ligature (in both patients all vessels were ligated), however
it should be added that in both patients an additional procedure had taken place.
In one case a cholecystectomy had been performed as well, in the other the HSV
was performed after oversuturing a perforation. It is not certain whether the
bleedings resulted from the HSV or from the other procedures.

in one patient a mechanical bowel obstruction developed a few days after operation;
she could be managed conservatively and recovered uneventfully. She never had
obstructive symptoms later.

two patients had fever (> 39°C) without any known cause for some days. It recovered
spontaneously and did not prolong their hospital stay.
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- one patient had a neurapraxia of one (or both) nerve(s) of Latarjet, which was
already suspected during the procedure. Shortly after operation he developed
symptoms indicating difficulty in emptying of the stomach, although the obstruction
was not absolute. Initially he was managed conservatively and will be discussed
further under "late complications”.

Late complications: complications coming to light more then one month after
HSV. Table 1.

- during follow-up all patients were examined for the presence of incisional hernia.
Five cases were found but none of them had complaints about the hernia (1.9%).
One of these patients also had ossification in the scar and a repeatedly draining
suture sinus with abcess formation. He was operated on, and the “ossification”
turned out to be an infiltrated suture granuloma, which was removed, and the
hernia was repaired.

In the other four patients no operation for that cause ensued.

- there were 5 suture sinuses; ultimately they resolved in the course of months. Since
the use of absorbable polyglactin for closure of the fascia this complication was not
seen anymore.

- there were three late cases of ileus (mechanical bowel obstruction). One patient
was reoperated twice elsewhere for massive adhesions and bands, respectively
twelve and sixteen months after HSV. He never experienced stomach problems
again after his HSV and there was no sign of recurrence during these reoperations.
2 patients were admitted for bowel obstruction respectively 9 months and 36 months
after operation. The latter could be managed non-operatively, but the first needed
operative division of the adhesions.

- in 5 patients ossification of part of the scar was found; they only had minor complaints
about it.

- two patients had to be operated on for stomach outlet obstruction, 6 and 10 months
after their FISV operations. One patient, a foreign labourer of Tunisian nationality
already had gastric emptying problems immediately after operation, complaining
of frequent eructations, epigastric fullness and (occasionally) vomiting. 10 days
postoperatively an X-ray examination was performed, which showed a dilated
stomach emptying slowly. A neurapraxia of one or both nerves of Latarjet was
suspected and domperidon (Motilium®) was prescribed which improved the
symptoms slightly. The patient was discharged home but did not improve and
ultimately was reoperated 6 months after operation; a Heineke-Mikulicz
pvloroplasty was performed. He had no emptying problems therealter but rather
the reverse: he developed diarrhoea and dumping and remained a failure for that
reason.

The second patient with obstruction symptoms was operated elsewhere 10 months
after operation for a severely deformed bulb region with emptying problems. He
underwent a gastric resection with Billroth I anastomosis.
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8.2.3

It is difficult to compare the complications here to the rate of other operations or

with other series, since a number of the listed complications are usually not mentioned

in other series.

The majority of the complications, however, were only a temporary draw-back and

have been overcome completely. The complications specifically associated with HSV

were:

- local stomach/duodenum perforation

perforation of the oesophagus

pyloric stenosis

- postoperative bleeding; the doubt about the origin of the bleeding has already been
discussed.

The other complications are not specifically related and are associated only with

being operated upon. Perhaps pulmonary complications do have some relation with

HSV as such since the operative trauma in the upper abdomen could predispose to

pulmonary problems.

Thus HSV brought about very few complications associated with the nature of the

procedure '72,

There were no cases of lesser curve necrosis; there was no rupture of the spleen in

this series and no postoperative perforation of the oesophagus.

The conclusion appears warranted that HSV as such brought about very few lasting

complications. Even the general complications were relatively “benign™ 2%,

1

¥

Side effects and sequelae due to the operation

In general the sequelae affecting the quality of life after stomach operations can be
divided in several categories: those caused by a drainage procedure, by a reduction
of the gastric capacity, by the vagotomy itself, or by removing or bypassing the natural
sphincter.

It is not always possible to assess the exact cause of the consequences of a previous
operation, but a number of problems are well known and have been proved to be

attributable to an operative procedure *- 2%%:;

epigastric fullness, diarrhoea

carly satiety, dumping,

dysphagia, size and number of meals,
heartburn, nausea/vomiting,

acid brash/reflux, metabolic consequences.

Both partial gastric resection and truncal vagotomy were notorious for their eventual
postoperative sequelae (especially diarrhoea, dumping and bilious vomiting) which

in a number of cases were so severe that the patients were more incapacitated by
these causes than by their ulcers. The » Albatross-syndrome” indicates patients,
crippled by gastric surgery and forever "hanging around their doctor’s neck™, searching
for relief 72,

Many sophisticated operations have been devised to combat these sequelae
This complex of symptoms, which was unpredictable, has long been considered the
price for ulcer cure. Selective Vagotomy and drainage was devised to obviate some
of these sequelae and probably would have been succesful to a certain extent if HSV

: . : feenr 326
had not been introduced as a more dominant competitor *=".

185, 294
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Side effects and sequelae in the parients studied

In many patients symptoms similar to those they had before operation recurred at
times after operation, often to a greatly diminished degree. The presence and
frequency of these symptoms were expressed in the Visick grading, but symptoms of
this kind were not considered side effects of the operation.

The difference between new symptoms (possible side effects) and recurrence of the
original disease to some degree was sometimes difficult. Very few patients had a
different pattern of symptoms after operation than before; for example: it was
exceptional that patients complained about heartburn when they had not experienced
this before operation.

Some patients mentioned here had several symptoms usually at the same time, for
example: regurgitation and nausea.

This means that adding all figures and examples here would exaggerate the praportion
of patients affected.

- Dysphagia has been recorded as a rather common complaint after operation, but it

always disappeared quickly, in the course of several weeks *24- ¥,

- About a quarter of the patients experienced epigastric fullness or early satiety after
a meal as a consequence of the diminished receptive relaxation of the stomach. In
general this disappeared completely within half a year, but still some mentioned on
questioning some inability to enjoy a full-size meal. However, this was never
experienced as severe.

- There were no serious cases of diarrhoea or dumping following HSV in the series;
less then 3% had episodes of this nature, but never severe.

- Heartburn was mentioned in 15% of the cases, usually much less than before
operation and thus in fact no side effect 2. In less than 1% it was a reason for
being graded Visick 3/4.

- Tolerance of food was always better than before operation. Most patients had some
kind of intolerance for certain foods before operation, but in the majority of cases
this improved. A great number of operated patients did not experience any need to
restrict their diet. Some, however, continued Lo have the same intolerance as
before operation. A new intolerance not present before operation was exceptional.

- Nine patients demonstrated symptoms of oesophageal reflux after operation, in
five of them this reflux was demonstrated by X-ray or endoscopy. A hernia was not
always present. In three of these patients symptoms of this kind had already been
present before operation, but were probably masked by the ulcer symptoms. Three
patients also developed a recurrence.

Not counting the patients with a recurrence the reflux caused two patients 1o be
graded Visick 3 and 4 respectively.

On the other hand, ten patients had either a hiatal hernia or reflux demonstrated
before operation. One patient had a hiatal repair at the time of the HSV. All these
patients never had any complaints after operation. Reflux symptoms are not
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- Nausea and vomiting could be side effects of the operation if a (relative) outlet
obstruction had occurred, and were usually accompanied by pronounced
eructations. They were, however, not frequent complaints and were recorded only
in 9 patients at some time.

- In two patients they turned out to be symptoms of gastric outlet obstruction. Re-
operation for pyloric stenosis was carried out as reported earlier.

- In one patient who had a proved recurrence they were only present at the time of
that recurrence.

- In one patient they turned out to be symptoms of non-gastric origin (spastic colon)
and disappeared completely after treating this.

- In two patients they were present at times both before and after operation. Both
had a history of psychiatric treatment and probably the nausea and vomiting were
not of gastric origin. Both patients had X-ray and endoscopic examinations after
operation never demonstrating a recurrence.

- In one patient they were considered to be the symptoms of oesophagitis which
was proved after operation. Two more patients were suspected of gastric outlet
obstruction shortly after operation. In both, the symptoms disappeared suddenly
spontancously after /2 - 1 year.

Interestingly both had been diagnosed as having pyloric stenosis before operation,
but at the operation a sufficient patency of the pylorus was judged to be present
and gastrotomy and dilatation were omitted.

There were 2 exceptional but striking side effects which to the author’s knowledge
have not been described before in relation to HSV. Ten patients complained after
operation of pain in their left shoulder when using apparently a too large meal,
possibly caused by irritation of the left hemi-diaphragm. Two patients clearly
demonstrated the psychosomatic nature of their ulcer disease. At follow-up they
spontaneously mentioned being without further complaints but they sometimes felt
very nervous (sweating, trembling, subjective feeling) in situations when they would
have experienced stomach ache before operation, resembling symptom shift. Several
other patients mentioned that they felt more nervous and insecure in general after
operation.

These patients and their symptoms will be discussed extensively in chapter 16.
Possible metabolic consequences are discussed in chapter 13.

The conclusion is that the incidence and severity of side effects associated with HSV
are in general of minor importance as reported in the literature.

Nevertheless some side effects remain, but it should not be [orgotten that the normal,
healthy population already exhibits a certain number of "side effects” although a
gastric operation has never been performed or no ulcer has ever been demonstrated
83, 267, 311

Comparisons should not be attempted with a "standard population”, more healthy
and symptom free than the normal population.



9.1

9.2

Chapter 9
HSV for complicated duodenal ulcer

Introduction

There are three common complications in duodenal ulcer disease:

haemorrhage, perforation and postpyloric stenosis (commonly denominated as
pyloric stenosis). They always appear in a certain proportion in studies of patienis
with duodenal ulcer. These proportions, however, appear to vary in differing
populations **.

Among other factors, the proportion of each complication in a series of operated
cases is influenced by the attitude of the physicians and surgeons treating such patients.
In caseof a rather conservative approach the rate may be accordingly lower.
Nevertheless in a certain population the rate of each complication seems to be rather
constant, especially so with the perforation rate, which has been used as a yardstick
to estimate the prevalence of duodenal ulcer in a population 2% 34!,

The estimated figures published for the frequency of the respective complications
among the patients coming to operation are differing, however.

For stenosis: 4-30% 77,116, 128, 163, 172, 214, 365
for perforation: 5-15% 1 16 181
for bleeding: 9.25%, 128,214, 342

In this series the number of HSV’s performed in an emergency or semi-emergency
situation is not a good measure of the incidence of those complications in the area,
since other methods of operative treatment have been applied as well, especially in
the first years.

Later, as confidence in HSV increased, almost all complications were treated with
HSV after the appropriate additional procedure.

Nevertheless, a special chapter has been devoted to preoperative complications to
demonstrate whether this group ol patients fared as well as the group without those
complications.

Diagnosis

The diagnosis of stenosis was - apart from the proof of a duodenal ulcer - based mainly
on clinical grounds: repeated and continuing vomiting, inability to take adequate
meals, loss of weight, dilated stomach on X-ray with very slow emptying (not
quantified) and on endoscopy a narrowing of the pyloric channel not permitting the
scope to pass into the bulb. At operation the diagnosis was confirmed by bidigital
palpation and after gastrotomy by calibrating with the finger and with Hegar dilators.
Unfortunately the calibre measured was not recorded systematically.

However in two patients the pyloric region at operation appeared to be normal as
judged by bidigital palpation: their stomachs were not grossly dilated at that time
(after several days of decompression by nasogastric tube) and gastrotomy and
dilatation were omitted.

Both patients had moderate to severe complaints postoperatively for a considerable
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time due to difficulties in emptying. One of these became suddenly symptomfree,
after more then 1 year of trouble, the day the dose of his anti-arrhythmic Isoptin ®
(verapamil) was halved.

The second patient also complained for about 1 year and was ready to undergo a
pyloroplasty, when his complaints subsided spontaneously and he became
symptomfree.

The diagnosis of perforation was confirmed at operation in the cases involved. The
patients with a perforation managed conservatively in the past were diagnosed on
clinical grounds, but had an ulcer and deformity proved after improving clinically. At
operation later, adhesions of the omentum in the bulb region were usually present.

The diagnosis of bleeding was made by endoscopy and was confirmed at operation in
the acute cases. In the semi-acute cases the bleeding ulcer had been demonstrated by
endoscopy and in all cases clinical evidence of haemorrhage had been present (shock,
drop in Hb, melaena, haematemesis).

Bleedings in the past were usually demonstrated by the presence of haematemesis
and/or melaena with demonstration of a duodenal ulcer.

In fact two kinds of preoperative complications have been considered together here:
those complications having taken place in the past and those which gave rise to an
emergency operation. When considering all complications together, whether recent
or past, the figures in this series are:

50 bleedings (19.1%)
27  perforations (10.3%)
1 stenoses ( 4.2%)
88 33.5% in 262 patients

There were three patients with 2 differing complications (bleeding + perforation,
stenosis + perforation (2x)).

This means that 85 of the patients in this series (32.4%) had a complication at some
time in their history of disease.

In the 11 patients with stenosis the obstruction was the main indication for operation,
which took place as a semi-emergency procedure after several days of supportive
treatment and decompressive therapy (drugs, i.v. fluids and nasogastric tube). Of the
27 patients with a perforation 13 were managed conservatively in the past and 4 only
had the perforation oversutured. In 10 patients a HSV was performed during the
same emergency procedure as oversuturing and covering with an omental patch.

Acute bleeding was treated acutely in 4 cases: three times by duodenotomy and
underrunning of the bleeding point followed by a HSV and once without duodenotomy
because the bleeding had apparently stopped. In 14 cases the operation took place
semi-acutely one to several days after the bleeding had been proved. No duodenotomy
wis required in any of these cases.
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9.4

9.5

Some patients had several complications before their HSV, mainly repeated
haemorrhages, managed non-operatively. Two patients had a perforation in the past
and a stenosis, the last being the indication for operation. One patient had a
perforation in the past and a bleeding, the latter being the indication.

Technique

An excellent description of the techniques of treating complicated duodenal ulcer
has been given by Johnston 8% 170,

A concise description of the techniques used in this series has been written in chapter
5 about operative technique.

Follow-up

Although the proportion of acute complications treated with HSV following some
other appropriate procedure is increasing in more recent years, the average length of
follow-up is little different from the main group.

The follow-up time for the acute and semi-acute cases was 40.7 months, as compared
to 50.4 months for all patients. The difference is significant, however.

Postoperative complications

One of the advantages of HSV is that the alimentary canal does not have to be opened
and hence a lower complication rate can be expected.

The overall complication rate has been discussed in chapter 8.

Among the patients with a complication in 22 the alimentary canal was breached and
the peritoneum potentially soiled: in 10 patients by perforation, in 9 cases by
gastrotomy for dilatation of the obstruction and in 3 cases by duodenotomy for
bleeding.

When these are taken together 4 postoperative complications resulted (18.2%).
After gastrotomy and dilatation: no complications.

After perforation: 1 superficial wound infection and 1 postoperative haemorrhage,
managed conservatively, requiring 5 units of packed cells.

After duodenotomy for bleeding: 1 superficial wound infection and 1 pneumonia.
This complication rate does not differ substantially from the overall complication
rate. In all patients with a potentially soiled peritoneum the abdominal cavity was
routinely lavaged with warm saline after closing the alimentary tract.

There was no mortality among the patients with a complication.

Results

Results of the patients with a recent or past complication, treated with HSV.

Of all "complicated” cases the number, the sex distribution, the number of recurrences
known at lst July "82, the average age at operation, the age at the onset of the disease,
the length of history, the blood group distribution and the Visick grading at 1st July
*82 are given in the tables (1-8).
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Stenosis

There were 11 patients with this indication for operative treatment in this series.
They were operated upon after several days of conservative treatment with i.v. fluids
and a nasogastric tube for decompression and lavage.

The results are indicated in table 1. In two patients no gastrotomy & dilatation was
performed since at operation no obstruction was judged to be present.

Perforation

10 Patients were operated on acutely for pesforation;

after oversuturing of the perforation with heavy atraumatic polyglactin an omental
patch was fixed on the perforation site.

17 Patients had a perforation in the past.

The results are shown in table 2. The patients are subdivided into those who had the
perforation in the past and those who had an acute perforation. Moreover both
categories have been added in the table.

Haemorrhage

Three categories have been subdivided:

- acute operations for severe haemorrhage (4)

- semi-acule operations, one to several days after admission for bleeding which who
had stopped or continued slowly but still warranted operative treatment (14)

- one or more bleedings in the past (32)

In table 3 all bleeding categories are represented as well as the collective outcome.

In tables 4 and 7 the results of all patients who had their HSV in connection with the
acute complication have been collected. In table 5 these results have been extended
with the results of the patients with a semi-acute operation for bleeding.

In tables 6 and 8§ all patients who ever had a complication, whether acutely, semi-
acutely or in the past, are laken together. Since three patients had 2 different
complications a correction has been made in this table to prevent counting them
twice.

Complicated duodenal ulcer

the set-up of table 1-6is the snme

Visick 0 = patient decensed at conclusion date

o = nwmber of cases
ree = pumber Ur meurrences

age age ot lengih of blood group regraded
" o Q@ ree al pperation onset of history Visick grading

(yr} disease {yr) {yr) A B AR O e 1 2 3 4

table 1 )

stenosis (4] ) 3 L) 52.0 4.5 E1.5 0 0 09 P73 00
table 2 7 ]

perforation acute i 9 i () 4.3 .5 B 5.2 1 i 0 8 0 6 2 0 2

in past 17 IE] E 20"y 48,3 383 3 B30 13 [ S A R

all 2 23 4 3(ch 44.9 kN 9.1 Mo [ IS T 02
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age age i fengthof blood group regraded

7 o3 Q rec al pperation onsetaf history Visick grading
{yr) diseise {yr) {vej A B AR O (LN R A T |
table 3
bleeding acute 4 3 1 1] 416 0.6 50 30 0 4 6 2 2 @ @
semi-aeute 14 12 2 H 426 315 o 4 0 1 % T T S N
in past 32 3 2 (<) 41.4 9.7 LIRS & 0 0 2t Paos 4
all 3 43 5 2i¢h) 41.7 08 1kt 500 1 M 2R w4 2
table 4
all acute operations
(st 11, perf 10, 01 4) PR NI (s 30 45 47.3 38.1 9.t [ S U R LI I A |
table 5
all acute and
semi-acute operations o3 TO3Rd.Y) 45.6 AR 9.8 Wwoor 32 A T (L I
tuble 6
all 8 73 12 ] 44.2 EER 107 w1 2 51 4% 22 5 4
tabie 7 blood group regraded Visick  static Visick
grading grading
no (%) o (%} n %)
A 6 (24) 115 (62.5) 1S (62.5)
all acute B Uo{4) 27 (%2 6 (25 )
aperations AB L] 300 {0y 0 (0
O 18 (72 4 2 (483 3 {£2.5)
table 8 A28 (34.2) 50 (67 49 (60.5)
all operations B 1 (1.2 22 (21 2 T(24.T)
forany AB 2 (24) 305 {62y S {6.2)
complication O 51 (e22 4 4 (49 7 { B.6)

Discussion

In general the patients with a complicated duodenal ulcer appear to be somewhat
older at operation than the non-complicated patients. This is especially apparent
with postpyloric obstruction, where the mean age is more then 10 years higher. This
seems to be a common feature '3,

This ageing is not caused by a prolonged history, but the age of onset of the disease is
on average higher.

A similar but less pronounced higher age at operation is seen with the patients having
a perforation. The sex ratio (O : @) is 6:1, as compared to 4.5 : 1 in the whole series.
Blood group

The proportion of blood group O among the patients with a complication is
significantly elevated as will be demonstrated also in chapter 14. Both for stenosis
and bleeding this appears to be prominent whereas in the patients with a perforation
the results in this series are rather conflicting:

in the patients with an acute HSV there is a preponderance of blood group O (O: 8x,
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A: 1x), whereas in the patients with a perforation in the past blood group A is
predominant, giving a net result slightly in favour of blood group A.
Recurrence

In 6 of the patients discussed here a recurrent ulcer had occurred before the date of
conclusion of this study (1st July 1982).

This is 7.1% (6 out of §5) compared to a 10.2% (18 out of 177) recurrence rate in
patients without a complication ever. Even if only emergency operations are
considered the recurrence rate is not unfavourable: 8% (2 out of 25) and if semi-acute
HSV's for bleeding are included: 7.7% (3 out of 39).

Visick grading

The Visick grading of the patients as given at the conclusion date of this study has
been shown in the tables. As explained before a regrading has been employed in
these figures.,

However, the results without regrading are only slightly different.

The official Visick grading (once a recurrence = always Visick 4) is shown in table 7
for the 25 patients operated upon acutely and in table 8 for the whole "complicated”
group.

Conclusion

The conclusion appears warranted that performing a HSV in acute conditions for a
complication of duodenal ulcer together with the adequate specific procedure leads
to results at least equal to those in uncomplicated cases both for recurrence rate,
Visick grading, mortality and complication rate 77 163 314,

In case of a haemorrhage for which operation is judged necessary, a definitive
operation is mandatory ''"> 72, A HSV can be recommended if the condition of the
patient permits the prolonged time compared to other procedures.

In case of a perforation, however, a definitive operation after closing the perforation
is optional but should not be done in poor-risk patients or in the presence of purulent
peritonitis. In all other cases it can be recommended to perform a HSV in connection
with the closure of the perforation irrespective of the length of ulcer history, since for
those (the majority) who would otherwise need further treatment (including
operation) this treatment has already been given effectively and for those who would
remain symptom free - without further operation - no damage has been done.

The dilemma of definitive operation in case of a perforation thus appears to be solved.
However, one could consider excluding the patients with an acute perforation (as

assessed at laparotomy) not having a history of ulcer disease or having a history of
less than 3 months 39, 8BS, 103, 107, 172, 174, 175, 188, 314, 337
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Chapter 10
Acid secretion studies

Introduction

Gastric secretion tests were routinely performed in all patients before and after
operation but this does not mean that they were always succesful. In a number of
patients testing proved impossible, others refused pertinently - most of the refusals
were postoperative - and in some the tests were performed inadequately.

All preoperative tests (4 tests) which did not reach a Peak Acid Output (PAO) of 15
mmol/h were left out since Baron ef af have demonstrated that the stimulated acid
production in duodenal ulcer patients always exceeds 15 mmol/h %

Three tests were declared invalid since the preoperative acid production was much
lower than obtained from postoperative ones. In principle the PAQO in a gastric
secretion test should be reproducible and should represent the maximum response.
Even if the operation had no effect at all, postoperative tests can reach at maximum
the same PAO as before operation but never much more.

As a result of this secretory data of 212 patients were obtained preoperatively. All
were scheduled to have several tests postoperatively: the first: ' year afier operation,
the second 1 year and the third 5 years after operation, but for various reasons (refusal
of the patient, unpleasant experiences at earlier testing, abandoning of follow-up)
tests were not done at all or at a later time and sometimes a test was repeated in
between. Therefore there are a considerable number of tests 2, 3 and 4 years after
operation, which were combined as one intermediate group. The same applies to
tests carried out 6 or 7 years after operation which were grouped together with the 5
year tests.

[nitially the augmented histamine test according to Kay '"? was performed. After
measuring the basal secretion for 30 minutes an intramuscular injection of histamine
(histamin phosphate, 40ug/kg) was given, preceded by an antihistamine drug to
suppress the non-gastric effects of histamine; during three 15 minute periods the
volume and concentration of the acid was measured and the production calculatex,
When it became clear that pentagastrin was better as a stimulant (since it had less
side effects with the same stimulatory power) this drug was introduced and replaced
histamine 2,19, 77, 153, 159, 163, 197, 225, 237, 269, 280, 314, 371'

Preoperatively 6ug pentagastrin/kg body weight was given, postoperatively 10u/kg
i.m.; this has been reported to be the dose with which the maximum secretory level is
reached ' .

At the same time the periods measured were changed: four basal portions of 15
minutes were collected and after stimulation 6 more 15 minute portions were obtained:
for the discussion in this section this test is called: PG test type [.

Later, from January 1980, another portion to be collected was added: the gastric
juice present in the stomach at introduction of the stomach tube: this is portion 0; the
test: PG type I1. A schematic overview of the three types of test employed is shown
in the figure:
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In fact only the PG test Il was correct. With the other ones, in both the Kay test and
PG test 1, asystematic error was made: in both tests the resting contents of the stomach
{i.e. the gastric juice present in the stomach at the moment of introduction of the
nasogastric tube) was not discarded or measured separately but was included in the
first portion so in fact portion of PG test I was equal to portion 0 + 1 of PG test II.
This also meant that in the case of the histamine test the only basal portion of 30
minutes was not correct but generally too high. Fortunately in the case of PG test 1
there were three correct portions left and statistically - assuming a steady state of
basal secretion - the first portion could be constructed from the other 3 (portion 1 =
portion {2 + 3 + 4) :3).

The continued systematic error after introduction of the PG test [ made it possible to
calculate a correction [actor, with which the same mistake in the Kay test could be
statistically corrected.

If the uncorrected portion 1 and portion 2 of the PG test I are added a sample is
obtained comparable to the basal 30 minute portion of the histamine test; this was
compared to the sum of the corrected portion 1 and portion 2 and the mean value of
all available tests calculated. The comparison of the means gave the correction factor
and this was applied to the values of the basal portion of the histamine tests. The
correction factor was (.7 for the thirty minutes basal period. This all meant that the
basal values of these corrected tests - especially the histamine tests - and thus the
BAO (basal acid oulput) were less accurate individually, but statistically correct.

Of course this construction of values was less favourable, but it was the only way to
use earlier data too.

Another problem was that after stimulation with histamine only three portions of 15
minutes were collected. According to most authors 23 153 225- 269 thig should usually
be enough to attain the maximal secretory level, but some found the maximum level
occurring later *°; however the difference in resulting values was not great.

In order to make both tests (histamine and PG test) comparable the PAO was
calenlated in all tests from the first three portions by multiplying the acid production
of the highest portion by four. In all PG tests the "official” PAO (PAO® = 2 x the
sum of the two highest consecutive 15 minute productions from all 6 portions) was
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calculated as well and could be compared with PAO. The relation was PAQ: PAO
= 95 : 100, which means that values in this study are about 5% higher than the official
ones. A third PAO (PAO*) was also investigated. PAO™ : 2 x the two highest
consecutive acid productions from the first three 15 minute periods. This resulted in
a different relation: PAQO* : PAO® = 84 : 100; PAQO" : PAQ = 80 : 100. Since the
first value was closer to the official one that value was chosen. Moreover the maximum
acid output was calculated, defined here as 4/3 x the sum of acid productions of
portion 1, 2 and 3 after stimulation.

In all chapters, with PAQO is meant PAO as defined here:

the highest acid output derived from one of the first three portions after stimulation,
multiplied by four.

Performance of the test

After an overnight fast a 14 F Levin tube was introduced through the mouth/nose by
an experienced nurse especially assigned to gastric function examinations **®. The
position of the tube was not checked fluoroscopically; the only test done for the
correctness of the position of the tube was the introduction of air via the tube through
a syringe. With a stethoscope this air was heard bubbling through the gastric juice.
The position of the tube was manoeuvred so that an easy collection of fluid could be
obtained; usually the patient was on his left side but often the position was changed
during the test to obtain the best collection.

Attention was paid at the same time to the length of the tube introduced.

Through combination of these factors: an experienced nurse, the "feeling” of the
tube, attention to length of tube, air bubbling and a good recovery of fluid we were
confident that in the majority of cases the position of the tube was correct or nearly
s0. Fluoroscopic control would not have been feasible as a routine but was done on
special occasions 2!+ 131, \
The tube was connected to an intermittent suction pump (pump Egnell, Ameda
A.G., Zug, Switzerland) and portions of 15 minutes were collected separately in
bottles; the volumes were measured and acidity titrated in the laboratory. The results
were expressed in volume of the sample (ml), pH and total acidity of the sample
{(mmaol/l).

Acidity was defined as titrable mmol H + per liter of gastric juice, which gives the
same results as the former, now obsolete, definition as m1 0.1 N NaOH needed to
neutralise 100 ml of gastric juice. The quantity of acid per separate portion of gastric
juice was easily obtained by multiplication of volume and acidity. E.g. in a sample of
gastric juice, volume 80 ml, acidity 120 mmol H * per liter, the quantity of acid
present would be 0.080 x 120 = 9.6 mmol/sample.

Results

Introduction to results

There are several points of interest concerning the acid secretion data.

First: what happens to the acid secretion after HSV?
Second: s there a difference in results between the patients who develop a
recurrence and those who do not?
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Third: 15 there any difference in acid secretion between male and female
patients?
Fourth: which component determining acid secretion is affected most?

In an attempt to unravel possible factors of influence all patients were subdivided
into 4 groups: men with and without a recurrence, and women with and without a
recurrence. From these data other categories of interest could be composed:

all men opposed to all women, and all patients with a recurrence opposed to those
without.

Since there were only two women with a recurrence their comparison as a separate
group with any other group is statistically not very valuable. The best way of stating
anything about the difference between patients with a recurrence as opposed to those
without is to compare the male patients with a recurrence against those without a
recurrence.

Similarly any statement about the difference between male and female patients could
be biased if the patients with a recurrence are not excluded. Since in many reports
only overall figures are given (all patients together, men compared to women, and
patients with a recurrence compared to those without) these data are given as well,

Abbreviations: in the tables and figures some symbols have been used for brevity.

all: all patients, male & female, including recurrences’

d: men

Q: women

rec: patient(s) with a recurrence

non-rec: patient(s) without a recurrence

sd: standard deviation

n: number of values or patients

post: postoperative

pre: preoperative

post/pre: postoperative value divided by preoperative value, expressed in
percent

BAO: basal acid output

PAQO: peak acid output

100-post/pre:  reduction in percent.

Basal Acid Output (BAO) results

BAO results are illustrated in table 1 and figure 1. In this table the average values are
shown of all available tests in each period. As explained before, the values obtained
after 2, 3 or 4 years after operation have been grouped together. In [ew cases was
more than one test of the same patient available within this period; those values have
been averaged and this average has been used as one single value. The same is held
for values obtained 5, 6 or 7 years after operation. The percentual fractions related
to the preoperative value are indicated as well (post/pre). The reduction is the value
obtained by subtraction of this figure from 100%.

There is a significant decrease of BAO of about 60% after operation. A slightincrease
in the course of years is apparent, but the differences between the postoperative
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values are not significant as calculated with the paired t-test. In table I and figure 2
the data of the patients who did not develop a recurrence {non-rec) are compared 10
the data of the patients with a recurrence (rec).

Very similar data result if only male patients with and without a recurrence are
compared (Table I, figure 3). The differences in postoperative reduction between
the two groups were significant, but the difference in preoperative values was not.
The distinction between the groups is clear, the recurrences showing a slight reduction
followed by an increase ending at a higher level than before operation. The group
without a recurrence so far demonstrated a reduction staying constant over the years.
However, it is more correct to use for comparison coupled values: i.e. only those
postoperative values when there is a corresponding preoperative value present; but
all available preoperative values have been used. If all postoperative tests in each
patient are averaged resulting in one value, the mean preoperative and mean
postoperative values can be compared. The result hereof is shown in table I'V for all
possible categories.

Preoperatively there were no significant differences. The postoperatively resulting
fraction of the preoperative value {post/pre in %) showed a clear and significant
difference for each group comparing recurrences and non-recurrences. Since there
were only two women with a recurrence their statistical influence is only minor.
Moreover there was no statistical difference between the men and the women.
Therefore for practical purposes in some tables and figures men and women have
been taken together without offending the outcome. If only recurrent males are
opposed to non-recurrent males a slightly more accentuated picture would result, at
the expense of the number of cases for statistical evaluation. So either of the two can
be chosen whichever seems the most appropriate.

For completeness the data for men and women without a recurrence have been
presented in table V and figure 4. Although the absolute values of the female patients
were expectedly lower then those of the male patients at all time periods, the
differences were not significant.

The above mentioned coupled data give a rather rough impression and they do not
show any change over the years which could be present. Moreover, there usually is
an excess of preoperative data not matched by corresponding postoperative values.
This can lead to a distortion of the preoperative mean value.

Therefore, additionally, strictly coupled values have been calculated and tabulated
(table V1) and a graphical representation is shown in figure 5. Strictly coupled data
are obtained by only using preoperative values if there are corresponding
postoperative data in the period of interest (and conversely). This results in changing
preoperative values for comparison with the respective periods, since the population
of patients with a test after 2 year, | year, 2/3/4 years and 5/6/7 years is not the same
(table VI).

To be able to compare the results altogether a proportional value can be calculated
for each period if one single preoperative value is constructed by assimilation. The
mean of the respective preoperative values was considered to be the most appropriate
preoperative value.

Alternatively the postoperative values (table VII) could be expressed as a percentage
of the preoperative value, which is assumed to be 100%. The transformation is shown
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in table VII with the resulting values. Figure 5 shows the diagram of these values.

If the preoperative values were assumed to be 100% and the percentages of table VI
were plotted, a similar figure would have resulted, the only difference being one or
1wo preoperative referring points in case two categories are compared. As assessed
by Student’s i-test for paired observations there was no statistical difference between
any of two postoperative values; in other words: the postoperative reduced BAQ
remained constant.

In table VI and figure 6 the strictly coupled values are shown of all patients
subdivided into recurrences (recAll} and non-recurrences (non-recAll),

For comparison the graph with the "normal mean” values for the same categories can
be represented next to it (figure 7 = 2). For accuracy the same has been done (table
IX and figure 8) for two more properly comparable groups (rec & and non-rec &' )
showing that there is not much difference, compared with table VIII and figure 7.
Again Student’s paired t-test did not reveal changes in the postoperative secretory
levels which means that the men with a recurrence did not show any change in relation
to the preoperative values, whereas the men without a recurrence remained constant
at the reduced level.

A study was made of the two factors determining the BAO, being the acid production
per time unit.

The factors were: the volume of gastric juice recovered in a certain time period, and
the concentration of acid ("acidity” see definition in this chapter) of the specimen.
Which of the two was influenced by HSV and to what extent?

The results are shown in the next figures, expressed as percentages of the preoperative
values, and in the tables, expressed as their absolute values with their standard
deviations (sd), the number of values (n) and the percentages as used in the figures
{post/pre).

All available values have been used and the data have not been coupled.

In figures 9 & 10 and in tables X & XI the results are given for all patients, including
the patients with a recurrence; the reduced volume did not appear to change, whereas
the acidity rose in the course of time. The rise after 5/6/7 years was significant compared
1o the value Y2 year after operation (0.02:p<0.05), but not compared to the value
obtained 2/3/4 years after operation {paired t-test).

When men and women (without a recurrence) were compared (fig. 11 & 12, tables
XII & XI11) there was no significant difference, but the rise in acidity in the male
group was evident, in comparison with early postoperative values. This rise was,
however, not significant. The comparison between patients with and without a
recurrence (figure 13 & 14, tables XIV & XV) showed a clearly smaller reduction for
the patients with a recurrence in both volume and, even more, in acidity. The
differences were often not significant.

The increase in acidity in figure 10 was partially due to the similar increase in the
male group (without recurrence) but for another part by the higher values of patients
with a recurrence, the influence of whom was proportionally greater at later periods
as can be seen from table XV.

The overall postoperative reduction of the volume in patients without a recurrence
was 37% the reduction percentage of the acidity was 45%.
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For patients with a recurrence the mean overall reduction in volume was 12% and
there was no reduction at all in acidity.

Was there any difference between men and women without a recurrence? The
reduction in volume and acidity for men was 37 and 43% respectively. For women
the percentages were: 38 and 51 respectively (no significant difference).

The results (see table XV1) were of course similar to the output (BAQO) data.

table 1
BAQ of zil patients, mmol/h
preop post I post 2314 posy SI6i7 post yrposiop
pre pre pre pre
mean 6,16 2.07 34%  2.3638% 2.69 4% 3.09 S0%
median  4.30 110 1.60 1.80 2.20
sd 6.90  2.64 2.70 3.47 3.04
fn 207 143 127 73 51
figure | figure 2
BAO of all patients BAO of all patients with and without & recurrence
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table 11
BAO of all patients with and without a recurrence, mmolth
preop post I post 234 post 5167 post  yrposiop
pre pre pre pre
rec. mean 4.72 426 90% 3.5074%  5.65 120% 5.65 120%
sd 4.01 3.60 4.26 6.18 4.59
n 22 14 15 13 12
p ns *paoor ¥ ns “paor* paoot”
non-rec mean 6.33 1.80 28B% 2.2035% 2.04 32% 230 36%
sd 7.22 2.40 2.43 2.88 2.56
n 185 129 112 60 39
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table 111

BAQ of ali men with and without a recurrence, mmolh

preop e I 21314 3617 yrpostop
rec mean  4.52 4.47 3.60 6.02 5.86
Y% 100 9 80 i33 129
sd 3.848 365 443 618 454
n 20 13 14 12 10
P n.s. “p0.00t N8 *paor T paso)
nonrecd mean 657 194 243 215 249
Yo 10:) 29 37 33 38
sd 779 249 263 2.27 1.85
n 149 103 89 51 31
figure 3
BAQO of all men with and without a recurrence.
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table I'V
BAO coupled values, mmol/h
mean mearn post reduction
preoperative postoperative pre
value sd {n) value sd (n}
all 616 696  (207) 2,69 279 (147) 44% 36%
o 6.32 746 (169) 2090 293 (118 46% 54%
¢ 542 410 (38) 1.84 191 (29 34% 66%
rec 472 4.0 (22) 546 518 (18) 116% 0
non-rec 6,33 722 (183) 230 202 (129) 36%: 64%
rec 4.52 384 (20) 5.65 542 (16) 125% 0
non-rec & 6.57  5.04  (149) 246 206 (102) 371% 63%
rec§ 673 6.57 () 388 3.08 (2) 57% 43%
non-rec Q  5.35  4.06  (36) 1.69  1.80 (27) 32% 68%
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table ¥V

BAQ of men and women without a recurrence, mmol'h

preop > 1 2134 56i7 yrpostop
non-rec of
mean 6.37 1.94 243 215 249
% 100 29 37 33 38
sd 799 249 263 227 185
n 149 103 89 51 3t
P n.s. n.s. n.8. n.s. n.s.
non-rec @
mean 5.35 1.41 .32 1.86 1.53
%o 160 26 25 35 29
sd 406 2,16 .31 1.75 1.67
n 36 27 23 13 9
figure 4
BAO of men and woemen without a recurrence.
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table VI
BAQ of all patients, strictly coupled values, mmolth
preop Y L 20314 51617 yr postop
mean 5.89 2,25
post/pre 38%
s (n) S.75(112)y  2.73(112)
mean 5.59 2.49
postipre 44%
sd{n) 5.4(99) 3,70 (99)
mean 7.46 2.1
postipre 31%
sd (n) 7.97 (64) 2.94(64)
mean S5.15 3.38
post/pre 66%
sd(n) 4.48(44) 2.54 (44)
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figure 5

BAO of all patierns, strictly coupled values

table VII

BAO rransformation to one preoperative average (6.01), mmolh

" preop Yz i 21314 51617 VI posiop
1THTLE
6.01 6.01 6.01 6.01 6.01
7 o DTEOD — Sl x249 20 ikt
Prm%preop 5.89"2'25 5_59;)12,49 7.4‘6)“2'77 5.15x3.38

694 6.01 2.30 2.68 2.23 3.94

s % postipre 38% 44% 37% 66%
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table VIII
BAO of all patients with and without a recurrence,
strictly coupled values, mmol/h
preop ' ! 21314 516/7  yrpostop

rec all mean 590 391 341 601 639
post/pre 66%  58%  102% 108%
n 13 13 13 11
non-recallmean 6.04 207 255 154 299
post/pre 34% 42% 25% 49%
n 99 86 51 33

figure 6

BAO of all patients with and without a recurrence

strictly coupled values.
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(= 2) BAO of all patients with and without a
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figure 8

BAO of men with and without a recurrence
strictly coupled values

table IX

BAO of men with and without a recurrence,

x 12C o strictly coupled values, mmol/h
mmolh e non-rec ' preop i 21314 SI617  yrpostop
77 o rec ' mean 591 390 380 609 6.88
6 3 postipre 66%  64%  103% 116%
65— x
54 B n 2 12z 12 9
4~ 3 "‘l. d-". non-rec
mean 630 212 285 1.65  3.26
3 Yo post/pre 4% 45%  26%  52%
2__ :.".0 ..."v.‘ ._‘,_
e n 81 68 40 26
I—
] [ | I { | 1 I
ey 1 ST 4§ G 3
HSV yr postop.
figure 9
BAQO, volume, all table X
BAO, volume, mi/h
So0f ;
Dlrggp. preop ] 1 21314 Si6i7 Y postop
b .
5 mean 126.3 86.7 80.2 80.7 82.7
90~ "'.‘ % 100% 69% 63% 64% 65%
E sd 91.9 47.2 46.3 443 39.0
8- n 209 143 127 79 57
70— i,
60— Mgannunnas [REPa—— [ vl
50—
40—
J Pl | I I 1 i
preopy el TG E
HSWV YF pOSLop.
figure 10 .
. table X1
BAO, acidity, all i
acdity. & BAQO, acidity, all, mmol/!
%of preop s I 21314 516/7 yrpostop
preop
00— = mean 42.9 21.8 26.6 29.4 35.7
% 0%  51% 62%  69%  83%
90 sd 237 19.2 21.5 23.6 26.9
g i n 209 143 127 79 57
70"‘ : ”’"_--..-
60 .-'- .a-"""
50 ¥
40_
i i P 1 { | | i
i
preopl YA 1 LR I 3
HSWV ¥ pOsStop.
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figure
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BAC, volume, men and women without a
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figure 12
BAO, acidity, men and women without a
reeurrence
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table X11
BAQO, volume, ml/h, men with and without a recurrence
preop U i 21314 516/7 yr postop

non-rec

mean 131.4 86.8 §2.2 79.4 §2.9
Yo 100 % 66 % 63% 60.4% 63%
¢l 98.9 44.7 49.3 441 35.0
n 151 102 89 51 32

P n.s. n.s n.s. n.s. n.s.
non-rec ¢

mean 17.7 74.5 73.2 71.6 71.1
Yo 106% 63% 62% 61% 60%
sdd 64.6 49.9 33.2 35.9 25.1
n 36 27 23 13 9
table X111

BAQ, acidity, mmol/l, men with and without a recurrence

preop 2 ! 21314 50617 yrpostop

non-rec

mean 43.4 20.7 25.7 254 34.0
Yo 100% 48% 59% 58% 78%
sd 23.5 18.5 20.3 21.4 22.1
n 151 102 89 51 32

P n.s. n.s. n.s n.s. n.s.
non-rec §
mean 42.1 10.9 21.1 27.3 21.8
Yo 100% 40% 50% 65% 52%
sl 22.5 19.0 16.3 19.6 21.9
n 36 27 23 i3 9




figure 13

BAO, volume, men with and without a

table XIV
rECUTTENCE BAQ, volume, mlh
men with and without a recurrence
% of X% xrec d
" Y . R 1 1 21344 5064 "
preop| o i  ON-FeC d preop o 1 344 5i6/7 ¥
100 ¥ H posiop
90 £ H o, rec ¢f
¥yor mean 043 1133 | 812 | %68 | 847
B0+ ke T % 100% | 109% | 78% | 93% | 81%
[ sd 8§25 | s49 | 473 [s553 |88
70~ '-_‘ n 20 13 14 13 13
60— ."--n-.._..,_. ........ enannonmmn P n.s. n.s s n.s. n.s.
- non-rec
50— mean 1314 | 868 | 822 | 794 | 829
Yo 100% 66 %o 63% 60% 63%
40+ sd 989 | 447 | 493 | 441 | 350
ey L n 151 02| 89 51 2
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ggurc 14 table XV
AQ, acidity, ith a ithout a -
m;um‘::;g"y men with and without a BAO, acidity, mmold
' men with and without a recurrence
*... > . T i
o preop ' I 234 50617 v
.‘.‘" Il postop
- ,r“' X rec recd
R x" e O mean /S |00 |99 |42 468
00— @t snon-rec &' % 100% | 102% | 4% | 128% | 122%
% sl 24.4 18.0 31.5 31.8 372
90~ % n 20 13 14 13 13
80 ‘-_ p n.s. *plit] n.s. *pd)02] nos.
- 1 »
3 el non-rec
70+ : mean 43.4 208 | 257 | 254 ] 341
% 100% | 48% | 59% | 58% | 9%
60 |1 e sd 235 | 18s 203|204 | 221
50 % ! 151 102 R4 51 32
- [ e
40~
1 -] | ! | 1 | |
reop) YA 1 f 1 1 T T 1
preop 34 05 6 7
HSV VT pOStop
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10.3.3

table XV1

BAQO overall reduction, volume and acidity

volume (miih) acidify (mmolil)

preop—sposiop | postipre reduction | preop—s postop | posiipre reduction

mmolil mmolil
all | 126.3-K82.9 66% 34% 42.9-26.7 62% 38%
of all  128.2—85.1 66% 34% 42.8-+27.8 65% 35%
@ all 117.5-+73.8 63% 37% 43.1-22.1 51% 49%
recall 105.0-92.3 88% 12% 40. 742 .8 105% 0%
non-recall | 129.1-§1.2 63% 3% 43.2—123.9 55% 45%
rec ¢f' 104.3—93 8 90% 10% 38.5—43.7 113% 0%
non-recd | 131.8-83.3 63% 371% 43.5-24.7 57% 43%
rec @ H2.5-76.3 8% 329% 62.0-34.8 56% 44%
non-rec @ | 117.7-73.1 62% 38% 42,1207 49% 1%
PAO results

PAO data have been worked out in a similar way as with BAO.

The PAQO results of the whole group have been presented in table XVII and figure
15. There was a significant reduction of about 50% remaining constant over the
years.

The results for patients with and without a recurrence (table XVIII and figure 16)
showed a significant difference at 2 and 1 year after operation, the reduction in the
patients with a recurrence being less. The difference at 2/3/4 years after operation
was below the 5% level of significance and the values after 5/6/7 years postoperatively
showed no difference at all.

If only the data of the male patients with and without a recurrence were used there
appeared 1o be hardly any dilference (table XIX and figure 17).

The overall coupled data, comparing the mean preoperative and mean postoperative
values of all relevant categories, are listed in table XX. The trends in difference are
similar to the BAQ coupled values but much less pronounced. The reduction in the
two women who developed a recurrence was less then in the women who did not,
although not significantly so, but was in the same range as the men without a recurrence
and much better than the male patients with a recurrence.

In table XXI and figure 18 the data concerning men and women without a recurrence
are shown, representing the best way of demonstrating a possible difference in PAQ
between men and women after HSV. There was at all periods a difference between
men and women only reaching significance at 5/6/7 years after operation. However,
relatively few women had a test performed in that period.

Using strictly coupled data worked out as described under BAO results the
postoperative reduction of the PAQ of about 50% was confirmed (table XXII, XXIII
and fig. 19).

Comparing men with and without a recurrence revealed a slight difference at all
periods but only once almost significant (table XXIV and fig. 20). The reduction in



the men without a recurrence was nevertheless better, being 49%, 53%, 62% and
48% respectively V4, 1, 2/3/4 and 5/6/7 years after operation; the figures for patients
with a recurrence were 38%, 45%, 39% and 49% respectively.

However, in patients without a recurrence there was a significant increase (p =
0.027) of the 5/6/7 year value in comparison with the 2/3/4 year value. In patients
with a recurrence there was a continuing decrease of PAQ after ' year
postoperatively, only being significant (p = 0.01) in comparison with the value 5/6/7
years after operation (paired t-test).

The PAO results in men and women (table XXV and fig. 21) showed stightly lower
values for the women at all periods, including preoperatively, but this was not
significant in spite of a considerable graphical difference at 5/6/7 years after operation.
Possibly the number of female patients was too small to attain sufficient statistical
accuracy.

The same analysis with volume and acidity was performed as was done with the BAO
data. The volume figures have been expressed in milliliters per 15 minutes.

The overall data of the volume and the acidity (table XXVI, XXVII and fig. 22, 23)
showed a postoperative reduction of the volume of about 57% and a reduction of the
acidity of around 18%.

The differences between men with and without a recurrence was not very clear;
neither the volume nor the acidity was clearly deviating. The only significant difference
was found in the acidity 4 year after operation (table XXVIII, XXIX and fig. 24,
25).

Men and women (without a recurrence) did not always show a statistically significant
difference, although in general the values of the female patients were lower both
relatively and absolutely. The acidity in the men, however, increased significantly
between 2/3/4 and 5/6/7 years (paired t-test, 0.02<p<0.01) as did the acid output (table
XXX, XXXI and fig. 26,27).

Table XXXII shows the overall reduction results for all categories. There was a slight
difference between patients with a recurrence as compared to those without; also
there was a difference between men and women. Both differences however were notl
significant.
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table XVII
PAG of all patients, mmol/h

preop e post | 1 post | 21344 post | 5617 post | yr
pre pre pre pre postop
mean 56.1 282 50% | 259  46% | 257  46% | 283 30%
median | 53.5 24.8 24.0 25.6 28.1
sd 24.2 16.1 13.6 13.0 12.6
{n} 212 144 127 73 . 51
figure 15 figure 16
PAQ, all patients PAO, all patients with and without
a recurrence
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table XVIII
PAQ of all patients with and without a recurrence, mmol/h
preop 72 post 1 post |2i314  post | SI6/7  post | yr
pre pre pre pre I postop
rec all mean | 56.3 39.8  T1% |33.2  59% |32.3  57% (289  51%
sd 259 203 17.1 12.7 12.6
n 22 14 15 12 12
P n.s. *p< 0.01 {*p< 005 |ns. n.s
non-recall | mean | 56.1 26,9 48% |24.9  44% j24.4  43% 282  S50%
sd 24.1 5.3 12.8 13.0 12.6
n 199 130 112 61 40
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table XIX

PAO, men with and without a recurrence, mmol/h

preop i ! 20314 SI6i7 yrpostop

rec o mean 57.4 41.6 336 33.4 29.5

% 100% T2% 58% 58% 51%

s¢l 270 20,0 17.7 114 14.1

n 20 13 14 11 10

p n.s. Fp<0.02 | *p<0.05 | ns. n.s.
non-reci mean 57.4 28.2 25.6 25.8 315
et Yo 100% 49% 45% 45% 55%

sd 244 16.1 12.1 13.0 134

n 154 103 89 48 31

figure 17
PAQ, men with and without a recurrence mmUl/h
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table XX
PAG, coupled values, mmol/h
mean mean
preoperative postoperaiive post
value sd n value sd in) pre redyciion
all 56.1 242 (212); 27.3 129 (162)] 49% 51%
o 57.4 4.7 (174} 289 13.3 (130)] 50% 50%
Q 50.2 203 (38) | 210 9.3 (32) | 2% 58%
rec 56.3 259 (22) | 337 137 {19y 60% 4%

non-rec 56.1 24.1 (190} 26.5 12,7 (143)] 47% 53%

rec 57.4 27.0 0 (20) | 351 137 (07 | 61% 39%,
non-rec Cf 57.4 24.4  (154) 279 13.0  (113)] 49% 51%

rec @ 44.8 0.6 (2) 21.4 3.4 () 48% S52%
non-rec Q| S0.5 219 (36) | 21.0 9.6 (30) | 42% 5849




table X X1

PAQ, men and women without a recurrence, mmol/h

precp 2 { 21314 Si6/7 vr postop
non-rec ¢
mean | 57.4 28.2 25.6 25.7 314
Y | 100% 49% 45% L 45% 55%
sd | 24.4 16.1 121 12.1 11.4
n | 154 103 59 51 3
p | ns. n.s n.s n.s. *p<0.01
non-rec @
mean | 50.5 221 221 19.5 16.6
Y | 0% 44% 44% 39% 33%
sd 1 21.9 9.9 15.3 13.2 9.6
n |36 27 23 13 9

figure 18

PACO, men and women without a
recurrence

PAO in % of preoperative value, men and women without
a recurrence
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table XXII

PAC of all patients, strictly coupled values, mmol/h

preop Yo post 1 post 21314 post 50677 post | yrpostop
pre pre pre pre
mean 57.2 29.2 51%
sd{n} 23.6 (116) 16.4(116)
mean 56.2 26.8 48%
sd{n} 22.6 {100) 14.2(100)
mean 62.6 26.1 42%
sd(n) 27.3 (64) 13.2(64)
mear 59.4 299 50%
sd (n) 20.4 (44) 12.6(44)
table XXIII
PAO transformation to one preoperative average (58.2), mmol/h
preop 2 I 21314 516/7 yrpostop
58.2 58.2 58.2 58.2 58.2
X preop ——x29.2 —8——)(26,8 —x20.1 —x29.9
preop 57.2 56.2 62.6 59.4
58.2 29.7 27.7 24.3 29.2
figure 19
PAO of all patients, strictly coupled values
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table XXV

PAO, men with and without a recurrence, strictly coupled values, mmol/h

| preop iz I 21344 5i6i7 Yrposiop
rec (f 6.6 37.8 332 36.7 31.0
Yo 100% 62% 55% 61 % 51%
n 12 12 12 9
non-rec ¢ 59.3 30.1 28.1 225 30.9
Yo 100% 51 % 47% 38% 52%
n 84 69 40 26
figure 20 figure 21

PAC, men with and withouat a recurrence, strictly

coupled values

PAQO, men and women without a recurrence
strictly coupled values

mmolj}, mimol/j
70 70
60— ¥ xree O L e non-rec
%, s non-rec 5 X non-rec
S04 v S0 %% 9
40+ “":k. oM 40+ "-“;
J Y et LT R
30 ., o4 [, e
20+ 20 L T L —
10 10—
| L | | I L L i L1 1 L 1 | | |
reop [ T reop) Y4 | T T 1 T T 1
preopy /2 Y405 6 7 preopy o TR b )
HSV yF postop. HSV yr postop
table XXV
PAQ, menand women without a recurrence, strictly coupled values, mmolth
precp 1y {n)  post ! (n) post ¥ (n) post 5I6i7 (nj post yrpostop
pre pre pre pre
nonrec | 574 290 (84) St9% 27,7 (09) 48% 21T (40) 38%  30.0 (26) 2%
nontee @ 1 S02 204 (19) 43% 219 (18) 44% 190 (1) 38% 187 () 3%
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figure 22

‘ v table XX VI
P}:‘D' volume. all patients. % of preoperative PAQ, volume, all patients, mi/15 min
WA P 5, 2
preop i i 234 3i6i7 v
%of posiop
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100 « mean 1312 782 736 02 753
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figure 23 table XXVII
PAO. acidity, all patients, % of preoperative PAQ, acidity, all patients, mmol/h
value L
preop e ! 20314 5617 »r
%of posiop
preop,
1007 = mean 108.6  87.1 87.7 85.6 93.9
w04 % 100% 80%  81%  B2%  86%
JE— sd 18.5 271 259 260 258
80 Lo n 208 143 27 57
70—
60—
50—
40_
I l [ 1 L ] 1 i
reop| Y 1 i T 7 T T }
preop, 3 4 05 6 7
HSV yr-postop.
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figure 24
PAQ, volume, men with and without a
recurrence, % of preoperative value
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figure 25.

PAQ, acidity, men with and without a recurrence,

% of preoperative value
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table XX VT

PAO, volume, men with and without a recurrence, miV 1S min

preGy

)

i

2ikid

¥y posiop.
rec mean 1318 94,9 3.6 824 8.2
G 0% % 63% B2% 30
sd 5000 353 323 28.6 30.7
n‘ 20 i3 4 i3 13
p ns. 0. s n.s n.s
nen-rec mean 136.9 8.8 725 72 81.0
U W% 58% 33% 33% 594
sd 516 35.3 6.7 26.0 26.2
k] 150 2 89 5 32
table XXIX
PAQ, acidity, men with and without a recurrence, mnol/]
preop ! 21314 307 W pOStap
ree mean 108.2 106.7 980 1021 919
R 108} 989 4% G4 % 85%
sd 225 24.2 274 243 k)
n 20 i3 14 13 13
P n.s. Tpetoz 0. n.s. S,
noi-riee Cf mean 7.5 858 87.9 88.1 g7
% 100%  80% 2% 8% 9%
s 9.0 78 245 27.3 23.8
| n 150 1] 89 St 32




table XXX

PAQC, volume, men and women without a recurrence, m¥15 min

preop iy 1 24314 Stei7 yrpostop

non-rec O

mean 136.9 78.8 72. 2.1 81.0

%o 100% S8% 53% 53% 59%

sd 51.6 353 26.7 26,0 26.2

n 150 102 89 51 32

p *p<ool ns n.s *p<00s  *pand
non-rec

mean  110.8 68.5 71.8 54.6 51.8

2 100% 62% 65% 49%: 47%

sd 42.1 28.5 40.7 26.8 21.3

. n 36 27 23 13 9

figure 26 figure 27

PAQ, volume, men and women without a
recurrence, % of preoperative value

PAQ, acidity, men and women without

recurrence,

% of preoperative value

p‘?}é t’%fp » NON-TEC d’ [;}?e%t; ) «NON-FCC 0’
100 ’.5 ‘xncm-recg 100; X xnm‘x~1‘c‘.€9
90 % %

] 1 80— "::'i-.u--‘-‘-.......c""'“
70 i 70 K-.-.----*""“"""""""""-n
)
50— 'm""“:;:..._._m_‘_m_m____« 50
40— 40—
I L. 1| L i L | 1 [ 1 | L | | i
reop] | r 1 ‘ ] ——T
p ‘D 'y 1 [ B pregp. T 3 4\ [
HsV ¥T postop HsV T pOSLOp,
table XXXI
PAQ, acidity, men and women without a recurrence, mmoli’h
preop a I 21314 51617 yrpostop
non-recCy
mean 107.5 82.8 87.9 88.1 98.7
Yo 100% 80% 82% 82% 92%
sd 19.0 27.8 24.5 27.3 23.8
n 150 192 89 51 32
p n.s. n.s. n.s. n.s. n.s.
non-rec §
mean 1124 82.9 80.3 848 82.1
Yo 100% T4% % 75% 73%
sd 12.1 229 29.6 21.5 25.5
n 36 27 23 13 9




10.4

table X XXIT

PAQ, overall pustoperative reduction, volume and acidity

volume (mli15 min)

acidity (mmolil}

precp— posiop posi reduction | preop—spostop post reduction

pre pre
all 131.2-74.8 57% 43%, 108.6-588.6 82% 18%
I 135.977.2 57% 3% 197.6-90.3 84% 16%
o 110.0-564.8 59% 41% 1129823 73% 7%
rec 128.5-282.2 64% 36% 109.4-97.9  89% 1%
non-rec 131.9-73.5 56% 449 108.587.2 80% 20%
rec ot 131.8-584.7 64% 36% 108.2-5-99.6 92% 8%
non-recQ | 136.9-75.7 55% 45% 107.5588.5 82% 18%
rec 95.0->63.8 67% 339 121.0-84.4 70% 30%
non-rec @ 110.8-73.8 67% 33% 112.4—82.3 73% 271%
Conclusions

Conclusions which can be drawn from these acid secretion studies are:

for BAO:

I. BAO decreases as a result of the operation; the average reduction appears to be
65% in successfully operated patients and this reduction probably remains stable.

2. There is a very clear distinction between patients who develop a recurrence and
those who do not. The former do not show on average any reduction at all, the

latter show a reduction of 65%.

3. There is no significant difference in results between male and female patients, but
in general the results in women are slightly more pronounced. The overall reduction
percentage in men without a recurrence is 63%, in women without a recurrence

68%.

4. Both volume and acidity are reduced by the operation by 37% and 45% respectively
in patients who do not develop a recurrence. In patients with a recurrence however
the percentages are 12% and 0% respectively. The acidity appears to be the most

sensitive constituent.

for PAO:

1. PAO decreases as a result of the operation by 50%, remaining constant over the

years.
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2. There is a difference in PAO reduction between patients who later develop a
recurrence and those who do not (40% as compared to 509%). The difference
between both categories gradually later disappears, partly because a further
significant decrease takes place in the patients with a recurrence, partly because of
a significant rise after 5 years in the patients without a recurrence '*.

3. There is hardly a significant difference between men and women, but again the
results in the female patients are slightly better in the long term.

4. Both volume and acidity are reduced by 56% and 20% respectively and these
figures are about 10% less in patients with a recurrence.

Discussion

As found by several authors *: 123, 142. 184. 332 the pogtoperative BAQ is the most

sensitive discriminative parameter of acid secretion between patients who later
develop a recurrence and those who do not. From the figures obtained some more
recurrences might be feared but they have not yet appeared, since the BAO figures
{and especially the acidity) have a tendency to rise again after S years.

However, the 5/6/7 year figures show no significant differences at all in comparison
with the preceeding postoperative values (paired t-test). Nevertheless the suspicion is
confirmed by a slight but significant rise in the PAO after 5 years.

PAO secretion data have been found by several authors to be of equal or better
value than BAO figures #2- 207: 272, 300. 364

The discriminative ability of any parameter of acid secretion has been excellently and
extensively described by Kronborg ** 27 who by his own discriminative analysis
has demonstrated not only that the Hollander criterion is not the best one in assessing
completeness of a vagotomy by means of the insulin test but also that parameters
derived from the histamine or pentagastrin tests are as good as those from the insulin
test.

Discriminative analysis
definitions:

sensitivity:  percentage of patients with a recurrence having a positive criterion
specificity:  percentage of patients without a recurrence having a negative criterion

PV4 = predictive value of a positive criterion: percentage of patients with a
positive criterion, having a recurrence
PV- = predictive value of a negative criterion: percentage of patients with a

negative criterion, not having a recurrence

According to Kronborg’s description the critical level was defined for BAO and
PAQ, separating maximally the patients with and without a recurrence. This critical
level is found by placing the highest possible percentage of non-recurrences below,
and the highest possible percentage of recurrences above the level, the sum of the
percentages being maximum ?**; in other words the highest sum of sensitivity and
specificity is to be obtained.

The statistical significance of the thus separated groups was tested according to the
X2 test.

Applied on the BAO data the best separation on the base of the reduction percentage
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10.5.2.

(calculated from the average postoperative value and the preoperative value)
appeared to be a reduction of less than 50% (being the positive criterion): X2 = 9.93;
0.0L< p < 0.001 resulting in a sensitivity of 79% (15 out of 19 patients) and a specificity
of 62% (87 out of 140 patients). The predictive value of the presence of this criterion
(PV +)is 15/(53 + 15) = 22%; the predictive value of the absence of the criterion
(PV-)is 87/ (B7 + 4) = 96%.

The best absolute postoperative value (Y4 year after operation) was = 3.5 mmol/h
(X* =9.05,0.01 < p <0.001), with a sensitivity of 54% (7 out of 13 patients) and a
specificity of 85% (110 out of 130 patients); PV +:26%, PV-: 95%.

According to Bayes rule the PV-and PV + also depend on the prevalence of a

recurrence in the population **7; this prevalence is 9.2%.

sensitivity x prevalence

In formula: PV + =
sensitivity x prevalence + (1-specificity) (1-prevalence)
The thus corrected PV + for the criterion of BAO = 3.5 mmol/h:
2
PV + _0.54x0.092 — 970,
0.54 x 0.092 + (1-0.85) (1-0.092)
Similarly the corrected PV- = 95%. When applied to the criterion BAO reduction
< 50% the corrected PV + = 17% and the corrected PV- =97%.

If a separation is attempted on the base of PAO data no critical level can be found by
which the groups are separated significantly as assessed by the X test, neither for
reduction percentage data (maximum X? = 3.17, 0.05p<0.1) obtained in a similar
way as with BAQ, nor for any absolute postoperative level (' year after operation):
maximum X2 = 1.69, 0.5p<0.1.

The results of this analysis mean that only the postoperative BAO has any predictive
value with respect to a recurrence. The results of the application are better than the
results with a positive Hollander response as described by Kronborg *"7: in his series
the sensitivity was 45%, the specificity 81%, the PV + 26% and the PV- 93%.

In our material 19% of the patients with a known BAO % year after operation (27
out of 143) had such a positive criterion.

Assuming - as several authors did 2! 01+ 92, 207 272. 275. 30 _yhay the histamine or
pentagastrin test is as suitable as the insulin test in assessing the completeness of the
vagotomy (see also chapter 6) one is tempted to speculate that 19% of the patients
are at risk for a recurrence on the base of incompleteness, and that 26% of this 19%
= about 5% of the patients actually developed a recurrence because of
incompleteness.

The other recurrences could possibly be explained by other reasons (chapter 1,
chapter 15).

Acid secretion in the course of time after HSV.

There is an abundance of data describing the behaviour of acid output (both BAO
and PAQO) in the course of time but the opinions are not uniform. Generally however
a tendency to increase in the course of time is found to be predominant after all kinds
of vagotomy. Several factors could be of influence:
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. the time interval after operation seems to be important

2. many series contain an unidentified proportion of patients with a (eventual)
recurrence, constituting part of the figures. Most authors describe a higher

; ; Pt S renee 210 50, 142, 152, 207, 272, 300,
postoperative acid output in patients with a recurrence
303, 364

3. it is not certain that the acid output behaviour after HSV is the same as after other

forms of vagotomy

. the progressively increasing basal serum gastnm level (see chapter 11)

5. revascularisation of the stomach. Tt was demonstrated that partial devascularisation
of the stomach resulted in a decreased acid output, which could recover partially.
Since HSV is also a devascularisation procedure a comparable effect could take

lace 223. 236, 349
place

6. reinnervation/sprouting of nerve endings is the classical idea about conversion of

the insulin test and the development of a recurrence because of increasing acid

output '*. It is however doubted by most authors '3 %9,

=

The use of intra-operative control tests relies on the presence of a refractory state of
the parietal cell mass just after the completion of the vagotomy. This is true both
under basal and stimulated conditions; in other words the BAO and PAQ are = ()
just after vagotomy. Evidently one week after operation there is a considerable
output again '% which decreases however within the next three months (both BAO
and PAQ) '%5- 31 Thereafter again an increase is apparent '%: 3! which comes to a
plateau within 1 year '® or 2 years *"'. In the present material both BAO and PAO
remain constant from 6 months after operation onward.

Tt is not clear whether there is a further increase thereafter; the increase in PAO
reported by Greenall ef al ' was just below significance; in the present material a
late increase of PAO was significant as commented on below. The BAO in Greenall's
report ' showed a slight but insignificant decrease. Several other authors reported
an increase 20> 127> 275, 313, 345, 349 'y hereas some did not find this 3% 92, 144,

Liavag 2%° found that the PAO had stabilised after one year, but that the BAO had
not. He demonstrated an increasing BAO up to 5 years after operation in all available
and comparable tests as well as in 113 patients who underwent serial testing.

In the present series BAO in men without a recurrence showed a tendency to increase
after more than 5 years following operation, since the reduction was lowest at that
time, compared to preoperative values. After 14, 1, 2/3/4 and 5/6/7 years the reduction
percentages were 68, 60, 74 and 49% respectively (paired observations), but there
was no significant change between any of the postoperative time periods.

If all available BAO values (including those of patients with a recurrence) are used,
the reduction percentages were (at the same postoperative time periods) 63, 59, 63
and 33%, but only once was there a near increase demonstrated postoperatively
(between V2 year and 5/6/7 years: p = 0.07, paired t-test, n = 31).

As for PAQO data: in men without a recurrence the reduction percentages were 49,
53, 62 and 48 respectively, but there was a just significant increase (p = 0.027, paired
t-test, n = 11) between the values of 2/3/4 and 5/6/7 years after operation. It might
well be accidental since the number of patients was small and the significance not
pronounced.
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If all patients are considered (including recurrences) the PAQO reduction percentages
were 49, 52, 58 and 50 respectively without any significant difference between any
two periods.

Resuming: from 6 - 12 months after highly selective vagotomy onward the basal and
stimulated secretory levels remain probably stable. However there could be a late
rise both in BAO and PAO, but its meaning is not yet clear; perhaps it is comparable
to the conversion of negative insulin tests into positive.

The amount of reduction found by various authors is different both for BAO and
PAQ. Possible factors of influence have been outlined above, but even with
consideration of those factors differences remain.

Several authors demonstrated a lower reduction level after HSV as compared to
truncal vagotomy *°, others found the reduction of the same order '%0- 172 286,
Generally the reduction of BAO is between 60 and 80%; the PAQ reduction between
45 and 60%.

An overview of figures extracted from the literature is presented in the next table,
demonstrating the difficulty of proper comparison. The choice of the authors was
arbitrary; completeness was not attempted.

Legend to the table:

*ing = insulin test
all = patients with a recurrence not excluded; probably this was not in most reports
non-rec =  patients without a recurrence
rec = patients with a recurrence

+ d = days, wk = week(s), mth = month(s), yr = year(s)

® here the number of tests from which the percentages have been calculated has been indicated; this
number was usually different from the number of patients studied (see column: the number of patients}

serial testing means that the tests were performed on the same patients

if two figures are indicated, the left one refers to BAO data, the right one to PAO data.
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BAO & PAO reduction percentages in the literature

author ref.  yearof no.of  stams®  rime+ BAO  PAO  commenre
no. publication  patienis postap in% in%

Amdrup 8 1970 17 2mth &7 60

Kronborg 206 1972 30 10d 57 n=30

Johnston 164 1973 63 1wk 92 51 =206

2-3 mith 86 68 n=43
6-12 mth 87 35 ne=30
1-2 yr 80 35 n=31

Clark 52 1973 16 ins + 2wk 35 24 n=§
ins — 0 56 n=§
Jaffe 150 1974 10 3Imth 77 69
Greenall 105 1975 21 Tyr 75 51 serial
Syr 79 48 testing (n=21)
Roland 301 1975 16 10d 48
Imth 64
Hedenstedt 126 1975 1 mth 80 75 n=116
Satiberhi 312 1975 25 6mth 77 63
Thompson 345 1976 i1 <6 mth 68 41
<4 yr 95 38
Rosati 303 1976 25 e} 1yr 87 !
Dozois 74 1976 191 ? 81 58 collected data
Geurts 89 1977 60 2wk 60 64 n=48/47
6mth 72 50 n=34
Meikle 251 1977 7 3 mth 62 50
Solhaug 330 1977 85 lyr 61 32 =36
2yr 56 41 n=27
Andersen 16 1978 273 all 3Imth 75 54 n=131 serial
1yr 66 44 n=131  testing
Jensen 152 1978 100 3Imth 81 60 n=90/86
Syr 71 56 n=48/43
Imth 81 59 serial testing
Syr Ti 53 n==46/40
Poppen 288 1978 45 o 8mth T 49 n=37
Liavag 226 1979 481 all 2mth 81 60 =236
Tyr 70 54 n=223
Syr 59 53 n=166
2 mth 81 61 serial
1yr 67 35 testing
Syr 57 54 n=113
Marceau 241 1979 98 ? 63 47 n=49
Makey 238 1979 173 non-rec =3 mth 78 60 n=42
rec =3mth 36 42 n=4
Cabrera 46 1980 60 6wk-omth 83 48 n=121
Bank 22 1980 937 2mth 79 62 collected
Iyr 64 55 data
Hedenstedt 127 1980 78 3mth 86 67 n=43
Syr 61 48 n=43

97



author ref. yearof no. of stalus®  time+ BAO  PAO  comment®
no.  publication  patienis postop in% in%
Hauer-Jensen 123 1980 72 2mth 68 45 n=37
Blackett 371981 433 nof-rec Twk 90 50 =100 serial
non-rec  >1yr 80 46 n=100 testing
rec  lwk 74 44 n=24 serial
rec >lyr 36 40 n=24 testing
Sefking 3200 1981 56 all 6wk 6l 47 n=50
all lyr 45 31 n=239
non-rec  Hwk 71 52
non-rec byr 49 31
rec  Gwk 0 37
rec  lyr 0 40
Romeo 302 1981 ? 6mih 80 75
3yr 0 65
Christiansen 50 1981 43 3 mth 6l 49 n=>08
Nylamo 275 1982 73 non-rec 2 mth 93 74 n=46
Tyr 74 66 n=40
Jyr 64 48 n=35
rec  2mth 72 57 n=3
Tyr 57 53 n=>5
3yr 41 27 n=2
Haollinshead 141 1982 114 ? 74 56 n=16
Horton 144 1982 19 <3 mth 7% 64 n=11
>lyr 90 75
Busman 1983 262 all Viyar 63 49 n=111/114
Lyr 59 52 n=97/99
2/3/4 yr 63 58 n=>64
5/6/7 yr 33 S0 n=44
non-rec  Yyr 68 49 n=79
d Lyr 60 53 n=66
21304 yr 74 62 n=4{
51647 yr 49 48 n=26
rec Yayr 34 38 n=12
(o} Lyr 36 45 n=12
234 yr 0 39 n=12
50607 yr 0 49 n=9
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11.2

Chapter 11.
Gastrin

Introduction

The physiological role of gastrin is reported to be, among others, the increase of the
acid- and pepsin production of the parietal cells. Under the influence of certain
stimuli such as food (aminoacids, polypeptides, alcohol) distension of the antrum
and vagal stimulation (demonstrable for example by sham feeding) gastrin release is
increased 45, 81, 86, 112, 193, 246, 2‘)7‘-

Gastrin release is inhibited by the very acid it stimulates (negative feed-back
mechanism).

There seems to be an intricate relationship between the vagus and gastrin, each
needing the other for its action %2,

Gastrin action is blocked by atropine (known to block the presumed acetylcholine
receptors on the parietal cells) and by H, receptor blockers. Itis possible that histamine
is the final common pathway for acid secretion and that both gastrin and acetylcholine
need the last step, mediated by histamine, for their action ®'.

The role of gastrin in DU disease is unclear ', Contrary to expectation DU patients
with higher acid secretion than normal usually have a normal or even higher than
normal basal gastrin level in their serum (preoperatively) which may be an indication
that the feedback mechanism is defective in DU disease '™ 37,

Postprandial increase of gastrin is higher in DU patients than in normal subjects, as
is the rise after insulin hypoglycaemia. This rise proved to be vagus-independant,
since it was not abolished after vagotomy %% '50- 217. 308. 335 Eyrther actions of gastrin
under physiological conditions are improvement of the gastric mucosal blood flow
and a trophic action on the mucosa and parietal cells ' 17,

There are conflicting reports about what happens to gastrin after vagotomy, whether
truncal, selective or highly selective. Several reports could not demonstrate any
significant change *2- 52 144 233. 250 whereas most authors report an elevation of basal

. - : - 20, 28, 40, 72 3 5,224, 232, 28 07, 308, 334, 335
and postpramdml gﬂS“’lﬂ levels 20, 28, 40, 72, 81, 150, V7R, 215, 224, 232, 280, 297, 308, 334, 335,
338

Methods

An important technical difficulty is that there are many gastrins circulating with
different potential stimulatory power, hall-life time and sensitivity to radio-
immunoassay (R.I.A.) detection ®'.

In this study gastrin determination was carried out by means of a commercially
available R.1.A. kit (Becton-Dickinson), which has not been changed over the years
studied. Regular control checks have been carried out by other laboratories by the
same method and other methods; these revealed minor fluctuations (about 10%) or
proportional differences as compared with other assay methods. Each month a
separate quality control was carried out with a standard consisting of pooled blood
from the blood transfusion service. This revealed the normal value to remain constant
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over the years. The normal value in our laboratory is 66 - 174 ng/l.

Often abnormal values were only accepted if they could be reconfirmed; the average
of those values was used, thus increasing the reliability of the value, but this second
or third determination was not used for significance statistics. Only one resulting
value for each patient and each period was used for calculations. Probably this means
that the reliability of the results is higher than appears from the statistical calculations,
which is nevertheless accepted here.

Results

Preoperative basal serum gastrin was determined in 190 patients. Details of the figures
are assembled in table I and figure 1. There appeared to be no difference before
operation between the patients who later developed a recurrence and the ones who
did not, nor between men and women. Furthermore there was no difference in gastrin
levels between the patients with a high and those with a low acid cutput, whether
basal or after stimulation.

tabel 1

basal serum gastrin, ng/l
normal range: 66-174 ngl

r .
preop ¥ ! 2 3 4 h) 6/7/8 yr postop
all mean | 120.3 203.5 05.2 2133 200.1 199.4 238.3 233.6
sd{n) [64.5(190) | 147.4(155)} 127.7(176)| 165.3(51) | 114.2(36) | 146.3(30) |155.9(48) |131.4(24)
median) 107.0 161.0 176.0 168.0 162.0 172.5 203.5 186.5
range | 26-560 55-1000 571000 |61-B55 TI-571 67-818 99- 1000 106-T04
all of mean | 122.0 2051 207.3 210.2 206.2 206.4 248.6 249.7
sd(n) |66.5(159) | 144.8(128)] 131, 2103} 154.2(36) | 121.7(30) |157.2(25) | 162,2(36) | 170.6(15)
all @ mean | 114.3 196.4 197.8 2209 169.7 164.4 2371.5 206.8
sd{m) |53.3(31) [160,7(27) |116.6(30) [195.1(15) |62.5(6) T0.6(5) 141,912} |66.1(9)
rec all mean | 111.2 124.9 183.6 214.0 196.9 136.3 221.3 2324
sd{n) |55.5(14) [30.7(00 |141LB(12) |195.9(4) [134.2(B) |67.6(3) 63.3(7) 116.6 (7)
non-recall mean | 121.0 208.9 206.7 213.3 2000 206.4 241.3 234.0
sd(n) |65.20176) 1155.4(145)| 127.0(120)| 164.9(47) | 110.5(28) | 150.7(27) [ 167.0{41) | 137.5(17)

figure 1 ng/l
basal seram gastrin, all patients
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Correlation coefficient of preoperative gastrin/preoperative BAO (n = 101) r = -
0.165. In those patients who had both preoperative and postoperative values of
gastrin as well as BAO and PAO measured, a subdivision was made between those
who had used cimetidine prior to operation and those who had not; there was no
difference in the BAO data.

Equally there was no correlation found between preoperative gastrin and preoperative
PAO (n = 113) : r = - 0.074. Again cimetidine had no detectable influence. No
correlation was found either between the preoperative gastrin level and the BAO/PAQO
ratio (r = -0.0742).

Paostoperative basal serum gastrin,

For all follow-up periods it is held that the values in the tables and figures are the
mean values of all available determinations (table I, figure 1). In the combined groups
(2/3/4 and 5/6/7/8 years after operation) each patient contributed maximally one
value. If there were more values for one patient within such a period the averaged
value has been used.

There is a significant increase of serum gastrin after HSV in all subdivided groups of
about 60% over the preoperative value. This increase remains stable up to 5 years
after operation when a further rise seems to take place. This rise is, however, strongly
significant (p = 0.000) in comparison to all preceding time periods.

Again there is no difference between men and women, or between patients with and
without a recurrence.

When all postoperative values of each individual patient were averaged and the
mean of all these averaged values was compared with the mean preoperative value,
the figures were 120.3 (sd 64.6, n = 190) preoperatively and 215.7 (sd 120.3, n =

160} postoperatively, an increase of 79%:. In this comparison only postoperative
values have been used whenever there was a preoperative value (coupled values).
The values collected in table I were not necessarily from the same patients in cach
period. Therefore also a separate comparison was made where only those
postoperative values were used if there was a preoperative value available and
conversely {strictly coupled values). Since the patients at each postoperative follow-up
period were not exactly the same the preoperative values varied slightly for each
comparison (table I1).

There was a significant increase for all periods compared with the preoperative
value. The second increase later (which is also significant in relation to the previous
postoperative values) was very clear in these strictly coupled data; at the various
interval dates this increase grew from 69 to 158% (table 11).

In table II1 the strictly coupled values are shown in the patients with and without a
recurrence. The number of comparable basal serum gastrin values of patients with a
recurrence was low. This is a reflection of the fact that many recurrences were operated
upon early in the series at the time serum gastrin could not yet be determined.

No correlation was found between the average postoperative gastrin levels and the

average postoperative acid secretion (BAO and PAQ). There was no difference in
this respect between patients who had never used cimetidine before operation and
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table I

basal serum gastrin, all patients,
strictly coupled values, ng/fl

preop Wz post ! 2/3/4 516/7 yrposiop statistical
pre significance
f
1218 206.2
5d 59.9 150.4 169% p = 0.000
n=125 n=125 post
pre
118.6 205.3
sd 53.8 138.1 173% p = 0.000
n=108 n= 108 post
pre
— |
106.3 210.9
sd 65.1 150.7  198% p=0.000
n=72 n="72 B{i&t
pre
90.8 234.5 i
sd31.6 109.5  258% p=0.000
n=33 n=33 |
table 111
Basal serum gastrin, all patients with and without a recurrence
strictly coupled values, ng/l
preop Yayr preop 1yr preop  23dyr  preop 3617 yr
postop postop postop postop
non-rec mean 1243 2117 120.6  206.0 07.9 2138 886 2370
sd 60.6 156.1 54.6 1358 66.7 1519 295 1148
n 17 17 100 100 65 65 28 28
p n.s, 5. n.s. n.s. n.s, n.s. n.s. n.s.
reC mean 854 1246 93.7 1999 91.6 183.7 103.4  220.6
sud 33.8 34.1 359 1753 49.1 1474 43.7 82.1
n 8 8 8 8 7 5

7 5

those who had. The correlation was not present irrespective of whether the absolute
values or the percentages of increase or decrease in relation to the preoperative

values were used.

1.4 Discussion

The results showed a significant increase of basal serum gastrin values after HSV.
Within two years after operation the increase was about 60%, further increasing
therealter. After 5 years the increase had grown to 100% irrespective of the presence
of a recurrence. Largiader found a constant elevation of more then 100% after HSV

219
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This suggests that the gastrin level pre- or postoperatively is not contributing to a

recurrence, nor can a postoperative increase be regarded as a sign of completeness or

adequacy of the vagotomy.

As an explanation it has been suggested that vagotomy of the whole stomach or only

of the parietal cell mass reduces the responsiveness to gastrin (and to histamine ***).

The increase after operation could theoretically be due to 2%

- decreased acid production, which affects the feed-back

- distension of the antrum due to a relative obstruction

- decreased vagal inhibition of gastrin release

- development of Zollinger-Ellison syndrome, rena! insufficiency, pernicious
anaemia.

Thompson ('76 **) postulates that vagotomy has two effects of opposed direction on
the serum gastrin level:

- a rise due to decreased acid inhibition

- a decrease due to decreased vagal release of gastrin.

The first principle seems to dominate in man over the second, which dominates in
dogs *3%.

Further proof hereof can be derived from the comparison of the effect of HSV and
selective vagotomy on serum gastrin, both having the same effect qualitatively and
quantitatively, demonstrating that the antral vagal innervation does not play a
significant role in gastrin release 7% !5 308. 334,335

In contrast Ahonen (1979 #), Malmstrém (1979 2%) and Lam (1978 2'*) have postulated
that the antral nerve supply suppresses the release of gastrin, contrary to the earlier
concept of the opposite.

However, no correlation between the gastrin levels and the measured gastric acid
secretion was found, either before or after operation > ¥

It is improbable that the rise could be explained wholly or partially by obstruction 8,
since few patients had symptoms of nausea, vomiting and foul eructation. Moreover
in about 35% of the patients at some time after operation a X-ray was made and in
no case there was evidence of delayed emptying or obstruction except in the two
cases described elsewhere, who were clearly symptomatic.

This was found also by Largiader (1976 2'%).

It is difficult to explain the further rise in gastrin more than 2 years after operation.
This fact has not been reported before to the author’s knowledge. The majority of
authors find a constant elevation * '8,

However there was a striking shift to higher gastrin values in patients operated upon
more recently; this was found both before and after operation at all interval dates
whenever the serum gastrin level was determined. One could speculate that the
preoperative use of cimetidine is to be held responsible, as the longstanding use of
cimetidine is known to increase the basal gastrin values *>* '1? but this was also denied
22 Tt is not certain whether these values should be normalised after cessation of
cimetidine.

Therefore the gastrin values before and after operation were compared separately in
the group of patients who had never used cimetidine with those who did (table 1V).
The results show a significant difference between the two groups at ail time periods.
In both groups of patients there is a postoperative increase similar to that already
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table 1V

basal serum gastrin and preoperative cimetidine use, all patients, ng/l

e preop Yy year 1 year 234 years  S5/6/7/8 years
including rec postop postop postop postop
no cimetidine 105.3 167.6 178.9 175.0 229.9
use preoperatively sd 60.3 sd99.0 sd 94.9 sd97.5 sd 128.6
n=107 n=9j n = §l n="76 n = 64
cimetiding 139.6 254.6 246.01 288.5
use preoperatively sd 65.1 sd 186.0 sd 159.0 sd213.9
n =83 n =64 n=32 n=20

described. In both, there seems also to be a secondary rise, starting earlier in the
group who used cimetidine. The secondary rise in the group who never used cimetidine
is significant in relation to the preceding period, but this rise in the cimetidine group
is not, possibly due to too small a number of patients and too large a spreading.

The significance of the rise in gastrin is not well understood. The author can find no
explanation why the serum gastrin stays at a higher level in patients who used
cimetidine before operation compared to those who did not.

The use of cimetidine cannot explain all phenomena since the group who never used
this drug showed a similar rise. In [act the values 5, 6, 7 and B years afier operation
were all obtained from patients operated upon before the introduction of cimetidine.
Cimetidine just seems to amplify the effect of HSV on serum gastrin.

Another explanation, although only valid for the postoperative state is that in the
latter half of the series a more extensive denervation took place in the region of

the corpus-antrum border. It has been demonstrated by Poppen **® and Ahonen °
that a more distal dissection leads to higher gastrin values. However this is at variance
with the finding, that after a selective vagotomy gastrin levels increase to the same
extent as after HSV.

No evidence was found of the Zollinger-Ellison syndrome in the HSV patients norin
the patients treated with any other method during the 8 years of study, although
statistically it should have occurred. Not a single HSV patient showed a BAO/PAO
ratio over 0.60. There were no cases of renal insufficiency or of pernicious anaemia
detected.

It has been suggested (Fritsch %) that duodenal ulcer patients with normal acid
secretion have higher gastrin levels in their blood than patients with hypersecretion;
this hypersecretion could be the consequence of a past hypergastrinaemia causing a
hyperplasia of parietal cells (trophic effect).

1f s0, one would expect higher secretion levels with increasing length of ulcer history.
In the material studied there was no difference between the gastrin levels in hyper-
and normosecretors. Furthermore there was no difference in preoperative acid
secretion data between patients with a long and with a short history (see table V).
These data do not suggest the consequences of the increasing gastrin values. So far,
no increasing acid secretion has been found and there was no relation with the
development of recurrences (7% 24%).

Is there an increased risk of gastric cancer due to hypergastrinaemia? (Wieman
There is no evidence at present in support of this contention. No cases of gastric

368) )
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table V
length of history and mean basal gastrin, BAO & PAQ in the course of ime,
all patients

preop ayrposiop  Iyrpostop 3 yrposiop
o & Q (including rec)
gastrin ngA 115+ 50 200119 198.4 £ 95 243+ 174
mean & s
{n) (53) (75) (82) {32)
length of
history BAO mmolth 6.3+73 22428 26130 33437
< 0 years mean & sd
(n} (135) (95) (81) (32)
PAO mmolh 5561232 285+174 2754134 2944129
mean & sd
(n) {139) (95) (81) (32}
gastrin ngdl 128 + 83 200+ 187 206+ 155 236% 115
mean * sd
length of (n) {70) (58) (50) (15)

history
> 10 years BAO mmolth 6.0£63 1.9+2.4 20+2.3 2.8+2.3

meand sd

() {70) (48) (44) (1)
PAO mmwith 5771263 275136 2321138 26.6 £ 9.1
mean s
) (71 (48) (44) (10)
o] n.s. n.s. n.s. .S,

carcinoma have been reported so far after HSV, but they might take longer than the
present study period (8 years) to develop.

However the incidence of carcinoma ol the stomach after truncal vagotomy has not
been reported to be higher than the incidence expected in the whole population.
Moreover the drainage procedure should more probably be incriminated for those
cases 172315

Conclusion

The conclusion of this study on gastrin must be that its role is not understood **’.
There is no correlation with acid production either preoperatively or postoperatively.
Gastrin appears to behave quite independently.

Even patients with no acid reduction at all more often than not showed a rise in
serum gastrin. Conversely, there were patients without any gastrin rise postoperatively
"in spite of” a substantial reduction is acid production.

Fritsch and Hengels * postulated that HSV causes a disinhibition of an oxyntopyloric
reflex or (in easier words) that by the operation not only vagal fibres are severed
which stimulate the parietal cells to acid production, but that also [ibres are cut
which cause an inhibilion of the production or release of gastrin by the G cells of the
antrum.
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12.2

Chapter 12
Serum Vitamin B,

Introduction

One of the effects to be expected from denervation such as vagotomy expectedly is a
reduction of the activity of the organ or cells denervated.

In HSV the parietal cells are intentionally denervated, resulting in reduced
spontaneous and stimulated production of acid and pepsin '7* 4 #0133 thig has
been demonstrated also in this study with regard to acid secretion.

Little is known however about parietal cell dependant intrinsic factor (IF) *.

One of the metabolic sequelae which can follow gastric resections is pernicious
anaemia and neurological disorders on the basis of vitamin B, deficiency 2! 317 332,
In such cases evidently the remaining parietal cells were not able to keep up production
of enough IF to enable the body to absorb sufficient vitamin B,,. Other intestinal
disturbances caunsed by the same operation may also contribute to a decreased
absorption leading to the deficiency; therefore many patients need regular suppletion
to prevent vitamin B, deficiency. Nevertheless only a minority develop this and
even Visick did not see any cases of pernicious anaemia following his measured
radical gastrectomy whereby about 93% of the stomach was removed.

Meikle ef al. (1977 **') demonstrated a reduction of IF in the stomach juice 3 months
after HSV and TV & PP, compared with the preoperative production in the same
patients. He expressed the view that this reduction might be permanent or even
progressive and proved that the vagotomy was responsible. He demonstrated also
(1976 #3Y an increasing gastritis of the proximal stomach after operation, which was
found by Poppen as well %7,

This might explain a decreased IF production and vitamin B, absorption. It is not
known whether this leads to clinically detectable deficiency in the long term.

The vitamin B, levels in the serum were studied regularly in a substantial number of
patients who underwent a HSV, both before and after operation.

Materials and methods

From November 1976 the laboratory was able 10 determine the vitamin B, content
of the blood (R.1.A., Becton & Dickinson). Preoperative values were obtained from
110 patients. Postoperatively a differing number of values were available from cach
follow-up period, not necessarily being from the same patients.

The average and median values for each period were calculated as were the values of
pre- and postoperatively corresponding determinations (as was done with the gastrin
values, chapter 11).

The method of measuring vitamin B, was changed in May "79 from total into the
more accurate true cobalamine determination. A correction factor, derived from the
laboratory standards was used to adjust total into true cobalamine data. Although
averages of the old and the new determination do have a constant relationship, the
difference, however, can vary from sample to sample depending on the contents of
non-specific impurities in the old determination procedure. Individual values are



therefore not strictly comparable to each other.
For convenience of comparison the entire cobalamine data have been presented in

their adjusted values (the correction factor was 0.65).

Results

In table I the average and median values have been presented for all follow-up periods.
The course of these values has been illustrated in figure 1. There were few values %4
year after operation since this determination was not intended in the follow-up
protocol. There was a slight tendency to decrease which was, however, not

significant.

table I

serum vitamin B3, all patients
nmoldl

normal range: 150 nmol/|

preop s 1 2 3 4 5 6 7i8 yr posiop
median 3110 265.0 265.5 255.5 275.0 260.5 280.5 245.5 240.0
mean 3o 280.5 2.7 282.8 289.7 299.1 280.0 269.9 264.1
sd 9.7 62.1 83.4 0.7 113.2 122.3 112.3 130.1 108.9
n 110 19 76 68 48 48 45 24 11
range 144-725  200-438 97560  70-680  90-754  (20-624 111-635  90-340  100-510
L T — — . :
if combined if combined
median 270.0 median 260.0
mean 289.3 mearn 266.4
sd 119.5 sd 102.3
n 123 n 61
figure 1
serum vitamin B, all patients
anﬂ/L
320 o mean values
310 '% x median values
e
E A
300 - 1,:‘4
ZL 0 N A N
270 Y e e
h"l""" 'm....“..‘ -
260 — T
250 1 11 L 1 P 1 ! -
LA ! { T 1 T T T 13
e A A
HSV yT postop.
n= 10 1976 123 61
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Table 1T shows the results of coupled data: only those postoperative values were used
if a preoperative value was present. All postoperative values were averaged in each
patient to one value; the mean of these values has been compared to the mean
preoperative data for men with and without a recurrence and women with and without
a recurrence. There were, however, no suitable values in the two women with a
recurrence. Although the overall data again suggest a minimal decrease, the
differences were not significant for the women and the men with a recurrence but
were just significant for the whole group and significant for the men without a

recurrence.

table IT

serum vitamin B ,, coupled values

nmol/]

rec ' non-reccs recQ non-rec 9 all

preop | mean 260.9 320.7 - 281.7 3o
sd 76.6 92.9 718 90.7
n 8 87 15 1o

postop | mean 283.9 277.1 - 292.1 280.0
sd 101.7 96.8 97.4 96.0
n 6 54 1 71

Using strictly coupled data (table ITI) the only significant decrease was between

preoperative values and values 1 year postoperatively. The increases at 2/3/4 and 5/6/
7/8 years after operation were not significant.
If only data of men without a recurrence had been used the picture would have been
the same, showing no difference after 2 or more years.

table 1

serum vitamin By, all patients
strictly coupled values, nmol/!

preop s 1 2134
mean 314.7 261.4
sd {n) 96.2(9) 48.4 (9}
mean 309.3 259.1
sd ) 77.8(34) 48.9(34)
mean 287.2 290.8
sd{n} 78.7(49) 121.9(49)
mear 277.4
sd{n) 73.9(16)

Si617 yrpostop

202.2
127.8(16) |

statistical significance

s, (p = 0.08)

“p = 0000

n.s. (p=0.7)

n.5. (p=0.6)
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Table IV shows a comparison of all determinations with the old and with the new
method. The old method (total cobalamine determination) resulted in slightly lower
values after correction into true cobalamine values than the new and the spreading
was smaller. Both methods demonstrated the tendency to decrease but not
significantly so. The preoperative mean values differed just significantly.

If - separately for both determinations - all postoperative values were averaged and
compared to the mean preoperative value the difference with the old determination
method was below the statistical significance level, but this was significant with the
new determination.

table [V

comparison of serum vitamin B data
obtained from old and new determination

old determination new determination
e sd n mean sd n
preop 290.1 75.0 60 | preop 336.2 101.8 50
' 2704 24.3 8 e 287.9 79.9 11
1 272.7 79.2 36 1 270.9 88.1 40
2 261.1 85.4 22 2 293.2 120.4 46
3 246.6 63.7 9 3 209.6 120.3 39
4 281.5 40.3 2 4 299.9 124.9 46
5 5 280.0 112.3 45
6 6 269.9 130.1 24
7 7 257.5 118.3 8
8 8 285.0 80.6 4
yr yr
postop postop
Discussion

The results show a slightly decreasing tendency in the vitamin B, level in the blood
in the patients up to 8 years following HSV. Several calculations have been made to
exclude the biasing influences of data obtained from differing populations of patients
and from two different methods of determination.

The decrease was, comparing the strictly coupled data, only significant at | year after
operation but no difference at all was apparent 2/3/4 and 5/6/7/8 years after
operation.

Nevertheless several patients showed a surprisingly low true cobalamine level in their
blood at some time after HSV, whereas they did not do so before operation.
Preoperatively there were 11 patients in the lower range (< 200 nmol/1) of normal
values; postoperatively this number grew to 41 and 18 were below the normal range
(<150 nmol/1) in contrast to 2 before operation. Of few patients it was known that
they received a vitamin B, injection from their family doctor ar from us at some
time after operation; the values obtained therealter were excluded.

It is possible, however, that some others received a similar injection without our



knowledge since vitamin B, injections are readily given for non-specific complaints
like tiredness. These patients would evidently show a higher vitamin B, level, but
have not been excluded. This may have obscured a more significant decrease than
was demonstrated in the figures. The categories of patients most likely to underge
this treatment with vitamin injections were the women and the patients with a
recurrence. Both categories showed a slight and non-significant increase in the strictly
coupled data.

Using coupled data (table IT} both groups again showed no decrease whereas the
men without a recurrence did and significantly so (from 320.7 -- 277 .1 nmol/l).
Another bias examined could be the slight difference in values resulting from either
method of determination. The patients with the longest {ollow-up had the old method
used for determining their preoperative values, but the new one was used for the
data more than two years after operation. It was demonstrated that the difference
between the two methods was just significant. This worked against a decreasing
tendency which nevertheless was apparent, although not significantly so.

When the average of all postoperative new determinations was compared to the
preoperative average the difference was highly significant (336.2 nmol/l (sd 101.8, n
= 50) -- 286.1 nmol/l (sd 113.4, n = 263), p« 0.01 ).

Surprisingly, the strictly coupled data are the only ones not in favour of a decrease
except at 1 year after operation, but the number of patients for comparison later are
relatively small and the figures are biased by a comparison between preoperative old
determinations and postoperative new determinations in all cases.

Meikle *** 25! has shown in two studies that intrinsic factor production decreases
after HSV and that atrophic gastritis of the proximal stomach occurs. He suggested
that this might lead to vitamin B, deficiency just as partial gastrectomy did.

Muller (1980 2%%) did not find any reduction in serum vitamin B, levels up to 5 years
after operation. In this series there were no patients developing signs of pernicious
anaemia and the average haemoglobin content in the blood remained unchanged
(see chapter 13).

More prolonged studies will be needed to clarify this phenomenon but a certain
degree of suspicion seems justified.

Howewer, it should not be forgotten that ageing of the patients could contribute to
any change, especially to a decrease.

Tit






13.2

13.2.1

Chapter 13
Metabolic parameters

Introduction

Partial gastrectomy was the former operation of choice in the Netherlands for
duodenal ulcer. Apart from being a more mutilating procedure than HSV with other
sequelae, the possible metabolic consequences of this operation in the long term
were great disadvantages.

Among them were described: loss of weight, bone disease, diminished uptake of iron
and consequently iron-deficiency anaemiga 5% 57+ 94 172, 201, 294, 317

Therefore patients who had undergone a partial gastrectomy were screened regularly
for metabolic changes.

This practice was continued when HSV was introduced. At each yearly follow-up
examination haemoglobin, ESR, alkaline phosphatase, iron, total iron binding
capacity, calcium and phosphate in the blood were determined and the body-weight
measured.

The results of these examinations are reported here.

Results
Weight

In order to prevent groups and subgroups with too few data the values at 2/3/4 years
and 5/6/7/8 years after operation have been taken together (after averaging more
than one value in each patient in each period).

As shown before (chapter 4), and as was expected, there was a significant difference
in the mean weight between men and women. Therefore they are considered
separately.

About 20% of the patients stated that they had lost weight prior to operation.
Adthough their original weight was not objectivated they were examined as a separate
group as far as their weight was concerned.

Results

The results for all men and all women are illustrated in table I and Tigure 1.

table 1
weight, men and women, kg
preop 2 1 2134 5647 yr postop
g mean 73.1 74.9 75.3 75.8 74.6
sd(n) | 11.1(162) 11.1(106) 10.6(79) 11.0(110) 11.1(36)
o | mean 61.7 62.5 64.3 66.7 65.5
T o sd(n) | 9.7(41) 11.1(26) 94019 11.9(28)  10.8(17)
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figure |
weight, men and women
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Both men and women showed a steady increase in weight after operation, followed
by a slight decrease after more than 5 years. If the men with reported preoperative
weight loss were considered separately a similar increase was observed.

Their preoperative mean weight did not differ from that of the other men. Considering
the women with preoperative loss of weight, roughly there appeared to be an increase
as well, but their numbers were so small (less than 10 in all periods) that nothing
could be said with accuracy and strictly coupled values had to be looked for.

To obtain a general overview between patients with and without a recurrence,
subdivided into men and women, coupled values appeared useful: all postoperative
values in each patient were averaged and the mean value of the averages was compared
to the mean preoperative value (no postoperative values were used if there was no
corresponding preoperative value). The results are shown in table 11.

table 11

weight, coupled valucs, kg

rec non-rec  recy non-rec ¢
preop mean 678 736 72 61.4
sd (n) 9.9(13) 111 (149) (1 9.7 {40)
postopmean | 70.4 77.3 68.3 63.9
sd (n) 11.5(11)  10.8(111) (n 9.7(33)

In all categories except one there wasea gain of weight. The woman with a recurrence
did not show this gain, but she was overweight at the time of operation.

If strictly coupled values were used in men and women with reported weight loss
before operation, there was a gain at all periods for both categories. The maximum
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gain for men was 6% of their preoperative weight, for the women 17%, but these
women showed a lower preoperative weight than the women without prior weight

loss.

The maximal gain in weight for the men and women without prior weight loss

amounted to 8% and 5% respectively.
I y

The values of the paired data (table IIT) for men and women with and without
preoperative weight loss (in the figure: + w.l. and - w.1.) have been transformed
suitably to be plotted graphically in figure 2. The transformation procedure has been
extensively explained in chapter 10 dealing with BAO data. For comparison, the
paired data of weight of all men and all women have been plotted as well (figure 3).

table 111

weight of men and women with {+ wl) and without { —wl)preoperative weight loss,

strictly coupled values, kg

&)
weight
inkg —wl +wl —wl +wi
preop postop preop postop preop postop preop postop
Ya 74.2 76.7 731 74.6 61.4 63.1 59.8 62.7
TE4(65)  12.3(65) 9.1(8) 7.3(8) 1O3(E5)  10.3(1S)  11.1(6) 12.1(0)
1 74.9 76.1 74.3 78.3 62.5 64.4
13.247) 12147 7.6 5.9(7) 9.5(15) 8.3(15)
2/3/4 74.4 77.4 71.1 74.8 62.4 65.8 56.6 66.2
{2.5(68) 12.2(68) 10.5(11) 8.5(11) H0L3(18)  10.5(18)  12.1(5) 15.1(5)
5/6/7 68.4 73.7 75.7 71.7 62.5 62.2 58.0 65.2
f1.1(16)  14.3(16) 11.1(4) 9.4 (4) 6.9(8) T.7(8) 11.6(6) 8.9(6)
yr postop
figure 2 figure 3

weight, men and women, with (4 wl) and without
{-wl} preoperative weight loss, strictly coupled values

weight, men and women, strictly coupled vatues
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13.2.2

Discussion

The difference between patients who claimed to have lost weight and those who did
not was not remarkable; in men the mean preoperative weights were 71.2 and 73.5
kg and in women 56.3 and 63.2 kg respectively. Both differences were not statistically
significant.

All categories of patients gained some weight on average after operation, which
generally meant that their condition did not become worse as a consequence of
operation.

Sometimes the weight gain was excessive and a considerable number (predominantly
women} claimed to be on a regimen to lose weight again.

This was probably the reason for the decline of the slope after some years of follow-
up.

There was no striking difference with the patients who developed a recurrence.
Aldthough they weighted less at the time of operation this difference was just not
significant (p = 0.07). The average gain in weight was of the same order as in the
other patients.

Conclusion

The conclusion of this study is that in general there is an increase in weight after
operation, although most patients were not underweight at the time of operation.

Haemoglobin (Hb)

The haemoglobin content of the blood was measured before operation and at yearly
intervals thereafter. It was not intended to be determined 2 year after operation, but
on many occasions it was done, as with other parameters.

Any change of the haemoglobin content could reflect a change in iron absorption or
vitamin B, depletion.

The iron content of the blood will be described later in this chapter; vitamin B, has
been discussed in a separate chapter (chapter 12). Since a significant dilfference
between men and women was expected the figures have been subdivided into data
for men and women separately.

The normal values for haemoglobin are:

for men:8.5 - 11.9 mmol/l

and for women: 7.5 - 10.0 mmol/l.

Results and discussion

The results are indicated in table I'V and figure 4.

The average haemoglobin level in the blood did not appear to change at all in the
course of years. The difference between men and women remains highly significant,
as it is in the normal population. If the results between patients with and without a
recurrence are compared there is no significant difference at any time period.

If the average haemoglobin is compared between men with and without a recurrence
- which is more appropriate - there is no difference either.
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table I'V

haemoglobine, men and women, mmol/]

normal range: men: 8.5-11.0mmol/|
women: 7.5-10.0mmol/l

precp V2 ! 2 3 4 5 6 28 yrpostop
J'mean 9.7 9.7 9.7 9.7 9.6 9.6 9.7 9.6 9.5
sd 0.7 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5
n 199 45 95 83 03 49 42 18 10
& B & 3 & ® B £ n.s.
p p = 0.000p =0.001 p =0.000 p=0.000 p=0.000 p=0.000 p=0.000 p=0.007
Qmean 8.8 8.9 8.4 8.9 8.7 8.9 8.9 9.0 9.4
sd 0.8 0.9 0.5 0.5 0.4 0.5 0.5 0.5 0.8
n 43 12 25 26 16 15 15 7 3

figure 4
hacmoglobine, men and women
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The conclusion is that the haemoglobin level in the blood is not affected by or after
the operation.

Sedimentation Rate of the Erythrocytes (ESR)

ESR is a general, non-specific parameter, not specially related to stomach diseases.
The normal values for men and women are 7 mm and 12 mm respectively.

Results and discussion

The results are illustrated in table V and figure 5.

There was no important change in the period studied.

Surprisingly, however, there appeared to be al several time periods a highly significant
difference between men and women (at ¥4, 1 and 5 years after operation). Moreover
at two time periods (preoperatively and 3 years after operation) the p value was just
below statistical significance at the 5% level.

Probably these differences were due to the difference in normal values. No other
explanation appeared satisfactory. The apparent rise in the curve of the men was not
significant (t-test for paired data). The ESR values of patients (and, separately: men)
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13.2.4

table V
erythrocyte sedimentation rate, men and women. mm/1st hour
normal range: men: 7 mm

women: 12 mm

preop ! 2 3 4 5 6 718 yrpostop
Cmean| 57 sS4 56 71 67 17 16 94 68
sd 6.7 39 6.1 7.9 6.5 5.6 6.7 7.5 2.3
il 186 37 87 82 62 48 39 15 6
n.s. * * n.s. n.s. n.s. * n.s. n.s.
P p=0.06 p=0.005 p=0.007 p=0.059 p=0.004
© mean 7.9 11.4 9.9 8.8 10.2 10.5 15.3 11.8 3.5
sl 5.9 9.3 7.9 4.8 6.6 6.5 11.7 7.8 3.5
n 41 7 24 22 17 17 14 7 2
figure 5
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wormen
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with and without a recurrence were compared as well. At no time period was there a

significant difference, which was not expected either.

Conclusion: ESR does not change after HSV and is not indicative for a recurrence.

Alkaline Phosphatase (AP)

Serum alkaline phosphatase was determined before operation and at yearly intervals
thereafter. It does not have any direct relation with stomach pathology, but it was

. -y,
used as a parameter for bone metabolism *°'.

The normal values are: 30 - 125 U/

Results and discussion

There was no significant difference between men and women. Therefore all values

have been taken together. The results are illustrated in table VI and figure 6.
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table VI
serum alkaline phosphatase, all patients, Us
normal range: 30-125 UA

preap I 2 3 4 5 ] 718 yr postop
mean 84.4 T7.1 80.7 82.1 83.6 81.9 83.5 85.9 78.1
sd 27.6 32.7 259 23.4 23.9 19.9 18.7 203 283
n 181 36 100 100 76 63 50 27 12

figure 6
serum alkaline phosphatase, all patients
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There appeared to be no important changes in the course of time. There were no
significant differences either between all patients with and without a recurrence or
between men with and without a recurrence.

Conclusion: serum alkaline phosphatase remains stable after HSV and does not have
any relation with the development of a recurrence.

Serum Calcium and Phosphate (Ca and P)

Calcium and Phosphate were both determined before operation and once yearly
thereafter to screen for evidence of bone disease or for suspicion of
hyperparathyroidism '**- 2! 332 No such cases were diagnosed before or after
operation.
Normal values: Ca: 2.20 - 2.60 mmol/]

P :1.00-1.40 mmol/l

Results

The course of the mean Calcium and Phosphate in the serum of all patients is illustrated
in table VII and figure 7. Both fluctuated slightly within narrow limits.

There was neither a significant difference between male and female patients nor
between patients (or men only) with or without a recurrence.

Conclusion: the course of serum calcium and phosphate is not changed by or after
HSV.

No cases of bone disease or hyperparathyroidism were discovered. Several patients
had a further screening for the latter, with negative result >%°.
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table VII
serum calcium and phosphate, all patients, mmold)
normal range: Ca: 2.20-2.60 mmol/]

P 1L00-1.40 mmol/

preap i 2 4 5 6 78 Y pOSiop
caleium
medn 2.42 2.42 2.41 2.43 2.45 2.41 2.45 2.47 242
0.10 0.1 .13 0.10 0.10 0.13 0.08
105 LY 76 63 53 6 13
1.04 .03 1.01 .10 1.06 143 i.45
.16 0.16 0.17 0.16 0.7 .22 0.21
65 33 26 13

105 W 76

figure 7
scrum calcium and phosphate, all patients
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13.2.6 Serum Iron and Total Iron Binding Capacity (Fe and TIBC)

Both serum Fe and TIBC were determined before operation and yearly thereafter.
The uptake of iron could theoretically be influenced by a diminished acid production

of the stomach, brought about by the operation.
Normal values: Fe  : 14 - 30 u mol/
TIBC: 45-75 g mol/l



Resulis and discussion

The results are represented in table VIII and figure 8. The data of men and women
have been taken together since there was generally no difference between them,

except for Fe at | year alter operation, when the men had an average of 19.6 g mol/l.

{sd 6.8, n = 79) and the women 15.8 u mol/l (sd 3.8, n = 26) and at 3 years after
operation: men: 20.5 p mol/l (sd 6.5, n = 54) and women: 17.1 wmol/l (sd 4.2, n =

18). These differences were probably due to menstrual blood loss.
Between patients with and without a recurrence there were no significant differences
at any period, neither with men only.

table VIII
serum iron and total iron binding capacity, all patients, pmol/l
normal range: Fe: 14-30 umol/l

TIBC: 45-75 pmoli

preop A i 2 3 4 3 6 78 yrposiop

Fe

mean 19.1 19.8 18.7 19.1 19.7 19.9 205 8.7 17.8

sd 6.5 6.9 6.4 6.4 6.1 5.6 57 6.3 6.2

n 144 43 105 93 72 62 52 26 13
TIBC

mean 60.7 59.1 60.2 59.2 59.9 60.4 61.3 51.5 56.5

sd 9.7 8.4 7.8 8.2 8.7 a6 8.2 6.2 7.1

n 144 43 104 93 72 62 52 26 13
figure 8
serum iron and total iron binding capacity TIBC
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Conclusion

There is no change after HSV in the serum Fe and TIBC. There was no difference in

pattern between men and women and the patients who developed a recurrence did

not differ from patients who did not.
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14.1

Chapter 14
Blood group and family history

Introduction

Although the aetiology of duodenal ulcer still is obscure hereditary factors seem to
play a role but probably not in all cases ** ** 8, In some patients hereditary
predisposition appears to be severe. In one of the patients in this series all his family
members had been suffering from the disease and 7 of his 8 brothers were operated
upon.

In 208 of the 262 patients in this study the family history was noted; in 122 (59%) it
was positive and in 86 (41%) negative. In 54 no information was recorded; in this last
group there will probably be a preponderance of negative family histories since
negative data stand a higher chance of not being recorded than positive ones. Although
exact figures cannot be given from these data it seems justified to conclude that more
than half of the patients had a positive family history.

Another appearance of hereditary influence in duodenal ulcer has been reported to
be a difference in the distribution of blood groups among the patients suffering from
duodenal ulcer compared to the normal population.

Blood group O is associated almost universally with a higher frequency of duodenal
ulcer 5% 213, 260, 264.270. 363 eqpecially in non-secretors (secretors are persons who
secrete blood group substances in several body fluids, among them saliva and possibly
gastric mucus, offering a better resistance of duodenal mucosa to aggressive
ulcerogenic factors). Secretor substances were not measured in this study but the
bleod group was determined in all patients.

In 17 patients the blood group result could not be found because it had not been
recorded. This kind of "secretor status” has a completely different meaning than
elsewhere in this thesis. In this significance it was used only in this paragraph.

Lam & Sircus in 1975 postulated 2 types of duodenal ulcer patients with differing
properties *'°,

Type |

were normosecretors, had a negative family history, blood group O was predominant,
had more complications, had a shorter length of history (less than 10 years) and the
onset of the disease was generally later than in type I1. They speculated that these
patients had a weaker defence against ulcerogenic factors and that the aetiology of
duodenal ulcer was more gastrin (antrum) dependant in this group.

Type I1

patients were hypersecretors, had a positive family history, a predominance of
bloodgroup A, B, and AB, the ulcer history should be longer and the onset of the
disease earlier.

Type 11 patients should have a normal defence and the aetiology should depend more
on hyperplasia of the parietal cell mass.

Later they failed to prove the existence of these two groups “*~ although their theory
was quite attractive and could give grounds for different medical and operative
treatment according to the characteristics.
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In 1976 Lam & Ong subdivided their patients in early and late onset groups differing
in blood group pattern, family history, and rate of complications #'*,

In the patients of this series the correlations and theories outlined above were tested.
Moreover it was investigated whether there was any detectable relation between
blood group and the development of a recurrence after HSV and between blood
group and the existence of preoperative hypersecretion.

Materials and methods

245 Blood groups have been recorded and 17 were missing or lost. The method of
blood group determination was according to Ortho ® diagnostics.

As control group were used the data of all donors in 1981 obtained from the referral
area of the hospital. This is probably more reliable than the blood group distribution
of the whole Dutch population since the donors were recruited from the same area as
the duodenal ulcer patients studied.

MNevertheless the reported distribution of the whole population is not very different
2% In the patients with a recurrent ulcer 1 blood group was missing.

Results

In table I the blood group distribution is shown of the normal population (blood
bank donors) and of the patients in this study separated into those who developed a
recurrent ulcer and those who did not. Table II shows the distribution of the rhesus
factor. There was a slight but significant preponderance of blood group ‘O in the
patients in this series compared to the controls. There was, however, no difference in
blood group distribution between the patients with or without a recurrence. No
difference in the distribution of the rhesus factor could be detected at all.

table [
distribution of blood groups
donors patients {all) patients patients
withowi a with a
recurrence recurrence
n % " e n % n Yo
A 2049 418 95 38.8 86 387 9 39.2
B S13 114 17 6.9 15 4.8 2 8.7
AB | 260 53 8 33 7 32 1 4.3
O 2081 425 125 510 114 513 1 47.8
total 4903 100 245 100 222 100 23 100



table 11

distribution of rhesus factor

donors patienis patients patients
{all) wirhout a witha
FECUTrENCY recurrence
n Yo n %o " % n G
rh+1 4013 B1.8 96 80.0 179 80.6 17 81.0
rth—1 890 18.2 49 2000 43 194 4 19.0
total 4903 100 245 100 222 100 21 100

Gastric Acid secretion related to blood groups.

The average PAO and PAO/kg body weight have been calculated for all patients
with the same blood group. The blood groups A, B and AB have been taken together
{Lam & Sircus ?'*). The results are indicated in table I11. In this table the results of a
further analysis on the base of the blood groups are shown.

The recurrences were equally distributed over both groups and there was no significant
difference in family history, age at operation, age at the onset of the disease or in the
number of hypersecretors. Neither was there a difference in preoperative PAO, nor
in PAO/kg. The only significant difference found was the preoperative complication
rate: 25.8% in the A/B/AB group and 40.0% in blood group O.

table 1
subdivision in blood groups (A/B/AB/O)
patients pativals meon eRn prepperotive  fomily agea age
afl with a preop preop complications history operation  onsetof fyprersecrelors
recurrence  PAQ PAQIkg positive {vr} disense
menoith {yr)
A on 120 12 56.8 .82 3 57 411 29.5 39
B sd24.6  sd0.34 sd11.3 sd 1.8
AB % 10% n=101 n=80 25.8% 47.5% n=120 n=120 3Y9%
n 125 1} 55.4 0.75 51 56 41.5 31.0 41
O sd23.4  sd0.34 sd 107 sd 107
% B.8% n=96 n=78 41% 45% n=125 0=125 43%
n.s. n.s. s, “p<0.01 ns, n.s. n.s. n.s%.

Hypersecretion

If hypersecretion is defined in this study as : for men: a preoperative PAO = 60
mmol/h, and for women: PAQO = 50 mmol/h, then 82 patients (38.7% of 212 with a
known preoperative PAQ) were hypersecretors. Patients with a PAQO below these
levels were called normosecretors.

The blood group distribution of these groups is shown in table V.

In the group of patients with a recurrent ulecer 10 met the definition of hypersecretor,



resulting in a recurrence rate of 12.2% among hypersecretors as compared t0 9.2%
in the normosecretor group. The difference was, however, not significant.

There was no appreciable difference in the number of preoperative complications,
the length of ulcer history before operation or the age at the onset of the disease
between normosecretors and hypersecretors.,

When the patients were divided into type I and type II (see introduction) on the base
of MAQ per kg body weight below or above 0.50 mmol/hr/kg (Lam & Sircus) the
results were not very different from the foregoing comparison (table V). The only
exception was the age at operation, which was just significantly lower in the patients
with a high acid output per kg.

tabie IV
sulbhivision in normosecretors and hypersecretors
no. of Jarnity blood group na. of age ar leagih agear no.
patients history preaperative  aperation  ofhistory  onsetof of
complications  (yr) {yr) disease RECUTFENCES
+ - A B AB O fyrh
ROFMOSCCTEIOTS n 130 66 4l 51 8 4 57 40 40.5 109 296 12
PAOT <60 mmolfh 105 259 R sd 182 sd 134 sd E57
@ <S0mmoih | % 62% 8% 52% 4% % n 130 o 130w B 9.2%
p 1.8, mns. n.s. n.s. n.s. ns. WS
hypersecretors n 2 3o 32 03 3 0 R 401 .5 296 10
PAOCT 260 mmolh 69 139 R— ! st WO sd 8.0 sd 106
S =50 mmolih | % 6% M 49% % 21% n 82 n 82 n 82 12.2%

table V
subidivision according to PAO secretion per kg body weight
no. of Sanily Blood group no. of agea length agear ne.of
putients history preeperative  operation of history  onsetof FECHITEIeS
complications {yr) {yr) disease
" fyr)
type ! n 90 a8 27 42.2 1.6 056
kiils) M sd 118 sd 123 sd 138
WEACHR U, 50 mmish % 570 3% 0% a 9 n 9 n Y 67%
i LN .8, s, “peOS ns .5 ns
type It 0 73 47 R % 0 33 23 387 0.8 w2 7
¥ e e st 98 s 80 sd 102
MAO > 0,50 mmalhy 95 G 3% 52% 8% % n 73 i 3 n 73 G.6%

The age at the onset of disease

The age at the onset of the disease was calculated by subtracting the length of ulcer
history from the age of each patient. The average age at the onset of the discase for
the differing blood groups is indicated in table I11. The patients were separated in
two ways, into early and late onset groups. In table VI the patients are divided into
those with the onset of disease below 30 years and those above.

The only differences between the two groups were a significantly shorter duration of
history and a higher proportion of positive family histories in the late onset group.
In table VII the two extreme groups are compared: those with the onset of disease



below 20 years of age with those with the onset above 40 vears {as was done by Lam

& Ong).

There was a significant difference in family history and a much more pronounced
difference in length of ulcer history. Moreover between the extreme groups there
was a clear difference in preoperative complication rate and in the number of

hypersecretors. This was mirrored as well in a significanly higher PAO.

table V1
subdivigsion in carly and Late onset of disease
family blood group no. of lengthof  wo. of preoperative preoperative no. of
hisrory preoperative of recurrences PAG in PAGikgin hyper-
vomplications  hisiory mimolih mmolihikg  secrenors
+ - A B AR O {yr)
carly onset n 32 74 47 103 6 k1] 120 1 571.5 0.83 45
R w79 sd BT st oW
<30 years % 9% TI% 50% S0%  2B% oo 128 B46% 1t WS w8 5%
n=128
(1] “p< OLOS 5. n.s p 0001 nos. 0.8 ns. NS
late onset n 41 51 46 7 5 65 47 7.8 13 550 D75 40
b s 6.7 sd 248 s 0.4
> M years % 43% 5T% 47% 3% 6% w132 9.8% n s o RO 2%
n=132
table V11
subdivisionin carly and late onset of disease
Jamily blood group ne. of lengih Ho. of preoperative preaperative no. of
history preoperative of recurrences PAQn PACHKg hyper:
complications history meolih inmollikg  secretors
+ - A B AR © perf BE w0 all  iyr)
n W13 233 PR 40 0 13 138 3 61.9 088 2k
early onset . .
<20 years % T5% 2% 53.8% 46.2% T4 IO 4% sd 19 5.5% st 226 sd 0.3 38.8%
=54 o 46 n 39
n 17 20 M 2 1 26 w B3 6 M 49 5 50t 013 12
[
late onset % 45% S5% 51.0% 49.0% 17.5 22.8 10.5 51%  sd 3.9 8.8% sd 2004 sd 031 M.0%
> 40 years n 40 n 30
n=57
P p 0.01 n.s. * i V<KL ws ¥ pel0f mag i ied

Family history.

Patients with a negative family history have been compared with those having a
positive history.

In table VIII the body weight, serum gastrin, BAO and PAO have been studied both
preoperatively and ¥ year after operation. No differences of statistical significance
were found between the groups.

In table IX the PAO/kg, MAO/kg, length of history, the age at operation, the age al
the onset of the disease, the number of preoperative complications, the number of
recurrences and the blood group distribution have been compared between patients
with a positive and a negative family history.

Patients with a positive history were on average younger at operation and their onset
of disease was earlier.

Those with a negative family history had a higher recurrence rate (14.3%) as compared
10 6.6% in patients with a positive family history but the difference was not significant;
moreover in 4 patients with a recurrence the family history was not known.
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table VIII

mean mean mean mean
weight (kg) gastrin (ngll) BAQ {mmolih) PAO (mmollh)
n preop postop | preop postop | preop postop | preop posiop
family
history
7.3 73.6 | 126.8 196.8 | S.87 1.72 1 54.5 25.8
negative | 86 (41,39%)
sd 1.6 [3.6 | 63.4 Higy 5.99 213 1 246 15.9
n 67 42 63 56 66 49 66 49
positive {122 (58.7%) 69.8 72.0 | 1238 213.8] 6.33 2.39 | 56.7 30.2
sd 10.9 122 {722 183.9 ] 6.65 3.10 | 24.7 4.5
n 95 62 88 64 101 63 103 63
P n.s n.s n.s n.s

table ['X

subdivision in negative and positive family history

Vu, of blood group ne. of PAOI MAO! length age at age al onset no. of
patients recurrences kg kg of operation  of disease preoperative
history  {yr) (yr} complicagions
o+ P ABIAR o] fyr} n %
family
history
negative B6 3947 %) 44(53%) 12(14%) 076 048 104 43.8 334 27 3
sd 037 021 RO 1.1 1.9
n 53 51 &6 86 86
positive 122 ST (504 %) 56(49.6 %8 (6.6) % 0.81  0.51 100 374 27.3 38 31
sed 135 021 12 11N 10.3
0 82 80 120 122 120
P .5, TS, 1.8, (LN R N “p0D1 *pb 00 n.s
Discussion

There was a slight preponderance of blood group O in the patients in this series
compared to the controls (51.0% compared to 42.5%). No difference in distribution

of the rhesus {actor could be detected. This has been described by most authors 190,
260, 270, 283

The blood group distribution of the patients who developed a recurrence was not
significantly different from the whole group.

Several characteristics of the patients were studied from several points of view such
as blood group distribution, preoperative stimulated secretory levei, age at onset of
disease and family history.

Special attention was paid to the liability of developing a recurrent ulcer after HSV.



Influence of blood group

There appeared to be no difference in stimulated acid secretion between the blood
group O and A/B/AB. Similarly the proportion of hypersecretors in the two groups
was the same.

However, the number of preoperative complications was greater in blood group O
patients. This confirmed the statement of Lam & Sircus (1975) that the complications
of duodenal ulcer were more connected with blood group O than with hypersecretion
251

Several other authors found that blood group O was associated with a higher
complication rate. It can be speculated that the preponderance of blood group O in a
duodenal ulcer population is caused by a higher number of complications, forcing
patients into the hospital and enhancing the liability to be operated on *.

Influence of hypersecretion

If patients are divided into a hypersecretor and a normosecretor group (on an arbitrary
base which was defined here for men as: PAO = 60 mmol/h, and for women as :PAQ
= 50 mmol/h) no significant differences were found, although there seemed to be a
tendency to a higher recurrence rate in the hypersecretor group (12.2 versus 9.2%,
not significant).

Influence of the age at onset of disease

Early onset of disease appeared to be associated with a higher proportion of positive
family histories, with a longer history of ulcer disease before operation and with a
higher preoperative PAQ; the proportion of hypersecretors was correspondingly
higher.

The late onset group of patients showed more complications than those with an early
onset. This may be the reason why these patients had a shorter history since they
stood a higher chance of being operated on earlier.

The same result was found when the patients were divided on the basis of their acid
output per kg, which was attempted by Lam & Sircus in order to abolish the difference
in body weight and acid secretion between men and women. The theory that two
different populations could thus be separated was not confirmed, although there was
a slight difference in the length of history, being shorter in the group with the higher
acid secretion. \

According to Lam & Ong *'* early onset of disease (« 20 years) should be associated
with a higher proportion of blood group A/B/AB, more positive family histories and
hypersecretion compared with late onset. Bleeding was reported to be the
predominant complication in the early onset patients, whereas the late onset patients
were said to be more prone to perforation and stenosis.

These findings could be confirmed grosso modo with a few exceptions. The
preponderance of blood group O in the late onset group was not significant in this
series, but the number of patients was considerably smaller (262 vs. 1042).

Lam & Ong did not find a difference in duration of history, which was, however,
highly significant in this series.
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Moreover they found a much higher proportion of bleedings in both groups, but they
did not mention a higher complication rate for the late onset patients. It should be
noted, however, that the present series consists only of patients already operated
upon, whereas Lam & Ong studied patients who were admitted for duodenal ulcer
disease; only a part of them were to be operated on.

Influence of family history
The patients with a positive family history were on average younger when the disease

started and were younger at operation. This was found before by Artemiev er af 1970
214
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Chapter 15
Recurrences: an analysis

Introduction

As mentioned before, at some time Y2 - 8 years after operation 24 patients out of 262
had developed a recurrence: 9.16%. Since no new recurrences were discovered at
the end of 1982, the end of that year has been used as well for convenience instead of
the conclusion date (1-7-1982).

Why did HSV fail or appear to fail in these patients?

The details known about the recurrent ulcer patients will be discussed in order to
look for any discriminant factors.

Many details have already been mentioned and discussed in the foregoing chapters
but for clarity and completeness these are repeated here.

Characteristics of patients with a recurrence in comparison
with patients without a recurrence (table B).

Introduction to table B (p. 143-146)

As already explained in chapter 10 (acid secretion studies) for some parameters there
appeared to be a difference between men and women and also between patients with
and without a recurrence.

Therefore originally for all parameters all patients were divided into 9 groups: all, rec
O, non-rec ', rec @, non-rec @, all ', all @, all rec, all non-rec, but in order to
prevent completely unreadable tables only the figures of patients with and without a
recurrence have been tabulated here.

If there was no significant or otherwise appreciable difference between men and
women (without a recurrence) the data have been taken together to enhance the
reliability of statistical testing. If, however, there was such a difference, only data of
the male patients have been compared as they were by far the largest subgroup. The
women with a recurrence (two) were considered too small in number to be useful for
comparison with the women without a recurrence.

Although there was a clearly lower recurrence rate in the women (4.2 versus 10.3%)
the difference in the sex distribution was just below significance '** 2,

There was no significant difference in preoperative height, weight (see chapter 13},
blood group, rhesus factor (see chapter 14}, mean age at onset of disease or at
operation, or duration of ulcer history, but the length of follow-up was significantly
longer in patients with a recurrence.

The proportion of patients with a positive family history, the presence of periodicity
or nervousness was not different in both groups, but a history of psychiatric treatment
was found in 23% of the male patients with a recurrence in contrast 10 3.7% in the
male patients without a recurrence.

The proportion of smoking and drinking alcohol was roughly the same, as was the
influence of employment. It was remarkable, however, that unemployment did not
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seem to predispose to duodenal ulcer or to a recurrence.

The influence of preoperative complications has been discussed extensively in chapter
9 as well as the emergency and additional operations (chapter 8).

In chapter 8 the influence of the surgeon and assistant has been dealt with.

The presence of a considerable activity of the ulcer was more frequent in the patients
with a recurrence, but not significantly so.

The use of clips (chapter 5) had no influence.

There was no striking or significant difference in the length of oesophagus laid bare,
either when divided in groups per distance, or as an average, but there was a difference
in the centimeters of antrum dissected.

Equally there was a significant difference for skeletonising the greater curvature.
The latter data should however be considered with care (see discussion).

The preoperative laboratory parameters have been added for completeness; they are
all discussed in the separate chapters.

There were no significant differences to be derived from these parameters, however.

Recurrence rate

There are a number of ways of showing the recurrence rate.

I. Indicating the recurrences in the year in which the operation took place, expressed
as absolute figures and as percentage of the total number of operations in that
year. See table I.

table I

recurrence rate

year of no. of no.of % of cumtdative curmulative % appearance of

operation  HSV’s recurrences recurrences no. of of recurrenices recierrences in
operalions months after
& recurrences operation

known at 11{1_21’1%2 -

HSV's rec.
1974 17 3 29 16 5 29 19/26/46/82/85
1975 21 4 19 38 9 23 39/46/48/69
1976 43 5 il 81 i4 17 13/21725/35/56
1977 45 3 7 126 17 13 446/49
1978 41 5 12 167 22 13 Ti8/18/28/35
1979 28 I 3 195 23 11.8 30
1980 38 0 0 230 23 i0
1981 32 1 3 262 24 9.2 4

These are disquieting figures!

Each percentage would have been the recurrence rate if the series had been
stopped after that moment and no more cases added. This is not the way the
recurrence rate is usually published!

The only figure which is usually reported is the last one 9.2% which seems
acceptable. Sometimes however one excludes the patients operated upon recently:



;\)

for example on 31-12-1982 the results of all patients who had completed at that
time 3 years or more follow-up in the present series would have been: 13%
recurrence rate (17 recurrences in 126 patients). All unfavourable cases have
been included in these calculations. However this is not the way the retrospective,
static Visick grading works: this means that these figures are not comparable to
the figures quoted in published series.

In the next table data have been accumulated at the end of each year (31-12) as
they would be known at that moment. The number of HSV’s, and the number of
recurrences known at that moment have been listed. See table 1. This table

table I1

recurrence rate

Sfollow-up  cumulative cumulative cumudative appearance of

in years no. of no. of % of recurrences in months
HSV's recurrences recurrences after operation
date of
assessment
31-12-74 0-1 16 0 0
31-12-75 0-2 38 1 2.6 19
31-12-76 0-3 81 2 2.4 26
31-12-77 0-4 126 5 3.9 4/6{13
31-12-78 0-5 167 10 5.9 Ti21725/3%46
31-12-79 0-6 195 14 7.1 8/35/46/48
31-12-80 0-7 230 16 6.9 18/28
31-12-81 0-8 262 23 8.7 30/35/49/56/69/82/85
31-12-82 1-8 262 24 9.2 4

presents the recurrence rate comparable to the way the usual Visick grading is
indicated.
The time from operation to appearance of the recurrence in our patients was
respectively 4, 4, 6,7, 8, 13, 18, 19, 21, 25, 26, 28, 30, 35, 35, 39, 46, 46, 48, 49,
56, 69, 82 and 85 months.
The average time to appearance of the recurrent ulcer was 33.3 months, the
median 29 months.
Within 48 months after operation 19 of 24 recurrences had appeared (79%). The
ultimate recurrence rate can be approached by calculating the recurrence rate in
patients operated upon 4 or more years ago. This means 22 of 167 HSV’s = 13%.
By extrapolation, the recurrence rate could be
estimated at 16% (100 x 13%) , table I.

79

However in these calculations all unfavourable cases have been included. If the
figures are corrected for the introduction period (25 HSV’s) and the operations
performed by the "occasional surgeon”, the outcome is slightly more favourable.
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The same data have been collected omitting the first 25 patients and the 10 patients
operated on by the “occasional surgeon™. See table [11.

table I1T
recurrence rate after correction
year of no. of no. of Yo of cumidative cumulative  appearance
operation  H5V's recurrences recurrences no. of % of of recurrences
HSV's recurrences  inmonths
& recurrences after operarion
ineach knownat 31-12-82
year
HSV's rec
1975 13 2 15 3 2 15 39/69
1976 43 5 11.6 56 7 12.5 13/21/25/35/56
1977 37 0 0 93 7 7.5
1978 40 4 10 133 It 82 TiI1828/35
1979 27 1 3.7 160 12 75 30
1980 35 D 0 195 12 6.1
1981 32 1 3 227 13 57 4

Again each percentage in the 6th column would have been the recurrence rate if
the series had been stopped at that moment and no more cases added. The
recurrence rate of patients operated upon more than 5 years ago {at 31-12-1982)
would have been 72 % (7 recurrences from 93 patients). This again is not the
traditional Visick grading.

In table TV the data are presented as assessed on 31-12 of each year.

table TV

recurrence rate after correction

Jollow-np  cumulative cumulative cumulative appearance of

in years no. of no. of 96 of recurrences in months
HSV'’s recurrences recurrences afler operation

date of
assessment
31-12-75 0-1 13 0 0
31-12-76 0-2 56 0 0
3t1-12-77 0-3 93 I 1 13
31-12-78 0-4 133 5 3.7 T21/25/39
31-12-79 0-5 161 6 37 35
31-12-80 0-6 196 8 4.1 18/28
31-12-81 0-7 228 12 5.2 30/35/56/69
31-12-82 -8 228 13 5.7 4

134



The mean time interval since operation for the recurrences was 4, 7, 13, 18, 21,
25,28, 30, 35, 35, 39, 56, and 69 months. The average time was 29.2 months, the

median time 28 months. Within 36 months, 10 of 13 recurrences had appeared
(77%). The ultimate recurrence rate can be approached by calculating the

recurrence rate of patients operated upon 3 years or more ago: 12 recurrences of

161 = 7.4% (table II1), by extrapolation 9.6%. This selection may be too
favourable. The other figure was 16%, however, definitely too unfavourable.

Probably the truth will be somewhere between: about 12%.

From the foregoing analyses one is tempted to conclude that the number of

recurrences decreases with time. However this impression may be false since the
number of patients who have completed the follow-up as far as the late recurrences

occurred also decreases. Moreover the patients who had already a recurrence

must be accounted for. These factors must be balanced and the best way to do so
is the life table method as applied on similar material by Andersen et al "> '7. By
this method a cumulative recurrence hazard related to the remaining (“surviving™)
patients can be estimated. This method was applied twice on the present material:
first for all patients and, secondly, for the patients remaining after correction for

inexperience, as was done as well in the foregoing analysis and in chapter 8.
The cumulative recurrence hazard (CRH) is defined as the integral of the

recurrence hazard (RH) over the time interval O - t {tis the time of consideration).
The RH is the mathematical expression for the instantaneous recurrence hazard
at time t provided there has been no recurrence up to time t. The CRH is useful
as a statistical tool, but is difficult to interpret.

The CRH’s estimated on the base of the observed recurrences and the time

intervals after operation have been indicated in figure 1. The graph suggests that
the CRH is a linear function of the time: CRH = At; this results in a straight line
in the graph; from the observations the slope of this line has been estimated: for

all patients A = 0.0019 + 0.0004, 95% confidence interval: 0.0011, 0.0027.

figure 1 figure 2
Life table analysis, sli patients Life table analysis, after correction
025y 025
sumulative ] @ w-wuuumuv}
recurrence | vecunience
hassrd e ]
a1 .20
D15 0.15—
p ® ]
@ 15— 0.1
] 3 ®
p ]
0% — @t@ % —
.{
.00 T T T T T \ 0.00 v T T i " 1
T T T T T )
[ 20 L] 24 80 maning 100 o 0 0 ] B nine 1D

If the same estimation is performed for the corrected material (figure 2) this

results in an equally linear relationship between CRH and time; the recurrence

hazard is lower (the line is less steep}: k = 0.0012 + 0.0003; 95% confidence

interval: 0.0006, 0.0018. The fact that the CRH is a linear function of time implies
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that the RH = % | the slope of the line. This again would imply that the recurrence
hazard remains constant i.e. equal to ), and is as great 5 years after operation as
after 2 years.

Whether this comes to an end is not yet clear, and probably the follow-up should
be longer in order to know. A similar conclusion was drawn by Andersen er al '°
and is in contrast to the generally held belief that the highest risk for a recurrence
lies within 2 to 3 years after operation * 106 167. 199, 266,

On the condition that the RH remains constant, the percentage (Q) of recurrence
after n months (n = average follow-up) can be predicted by the formula

100 - Q = 100 (1 - 1)" and consequently n = log (-]‘i‘i'%g?y Iog (1-1).

This means, for all patients, that 20%, 50% and 80% of them will have developed
a recurrence after respectively 10, 30 and 69 years. After correction the figures
would refer Lo the same percentages after 15, 48 and 103 years respectively.

Peak Acid Output (PAO) and recurrence

The patients with a recurrence can be subdivided according to their reaction of PAO
alter operation. Arbitrarily a reduction of » 45% is considered adequate here.
Group I:

Patients with a supposed adequate reduction of PAO due to the operation (more
than 45% reduction). In the 24 recurrences in this series there were 8 patients in this
group, 6 men and 2 women. It is striking that all the men were hypersecretors. Their
average PAO was 78.7 mmol/h. This could mean that the reduced postoperative
PAO level does not safeguard hypersecretors against getting a recurrence. Moreover
5 of the 6 men had blood group A antigen. This could be held responsible as well or
could be the basis for hypersecretion.

Nevertheless it is also possible that these patients had incomplete vagotomies. Insulin
tests after operation were not performed and, if performed now, would be of almost
no value (90% turn out to be positive after some years). All these patients except
two were operated on by the consultant who taught the technique to the others. One
patient was operated on by another consultant also involved in teaching,

Group IL:

No reduction at all or a too small reduction (less than 45% of preoperative PAO).
This group comprised of 9 patients. Probably they represent surgeon failures. 5
patients were operated on by consultants (3 by teaching consultants) and 4 by
residents.

Group I

Due to missing data nothing can be said about reduction of PAQO in 5 patients. In 2
patients no preoperative data were available. One of these was operated upon for
perforation and understandably no preoperative test was done. However two
postoperative values showed a high PAO. Probably this means that no or insufficient
reduction was obtained by the operation. Moreover the surgeon was not satisfied
about his performance of HSV on the day after (the operation took place in the
middle of the night). In 3 patients no postoperative tests were done due to refusal of
the patients.



15.3

Group [V:

Comprising 2 patients: little can be stated: due to unknown reasons the reduction of
PAO measured postoperatively was so different and changing that nothing can be
said with confidence: at some time there appeared to be a sufficient reduction but at
other times before or after there was insufficient reduction or no reduction at all,
The data obtained in these patients were considered unreliable for consideration.

The above subdivision could suggest that there were in the recurrent ulcer group
some method failures (6) as well as some surgeon failures (9).

Hypersecretion and recurrence

Many authors have found that patients with a hypersecretion (preop. stimulated acid
output above a certain level) run a higher risk for a recurrence. Some of them proposed
a different operation for patients with hypersecretion. This matter was investigated
in this series as well. Hypersecretion was defined here as having a preoperative PAO
= 60 mmol/h for men and = 50 mmol/h for women. Several other levels have been
tried, but this arbitrary definition - also used elsewhere in this thesis - gave the best
separation. Moreover the proportion of hypersecretors in relation to the total (38%)
is similar to literature data.

As shown before, the average preoperative PAQ of the non recurrent group was
about the same as the PAQO of the patients who later developed a recurrence.
However there could be an unequal distribution in the population. Therefore a
subdivision was made of all patients according to the level of their preoperative
PAQ. All were divided in classes of 10 mmol/h; in each class the percentage of patients
with a recurrence has been compared with the whole group. The outcome (for men
and women) is shown in table IX which has been drafted in a cumulative way.

Table V
Hypersecretion and recurrence rate

Level of No. of % of No. of % of
PAO patienis paticnis FeCUrTenCes recurrences

«20 10 4.6 1 4.5
«30 27 12.5 4 18.1
<40 57 26.3 5 229
«50 109 50.4 I 50
<6l 137 63.4 12 54.5
<70 162 75.0 16 729
«80 182 84.2 i8 81.8
<90 193 89.3 20 90.9
All 216 100 22 100

This table demonstrates that there is an equal distribution of the recurrences among
all secretory levels: in other words, there is no tendency for recurrences to occur
preferentially in the classes with a high PAO. The same was done only for the male
patients with a similar outcome (see table VI).



table V1

hypersecretion and recurrence rate, men

level of PAO  no.of & % of T no, of F recurrences % of O recurrences
<20 7 39 1 5

<30 22 12.5 4 20

<40 46 26.1 5 25

<50 82 46.5 9 45

<60 105 59.6 10 50

<70 128 72.7 14 70

<80 145 82.3 16 80

<40 155 88.0 18 90

all 176 100 20 100

The conclusion appears to be that a high PAO does not predispose to a higher risk of
recurrence and, conversely, a low PAO does not decrease that risk.

However if the patients who had a recurrence in spite of an adequate reduction are
considered ("method failures™) it is remarkable that all the men (there were 6 men
and 2 women in this category} were hypersecretors with a PAO of 60.1, 73.1, 74.8,
81.9, 84.2, and 98.2 mmol/h. respectively. As stated before all but one were operated
on by the consultant who taught the technique in our hospital which makes it likely
that the HSV technique was correct.

At the other end of the scale the patients who had an inadequate reduction ("surgeon
failure™) and a recurrent ulcer were all normosecretors except two. Preoperative
PAO’s were respectively: 16.9,23.3,23.9,25.2,33.2, 40.3, 43.0, 64.4 and 67.0 mmol/
h.

One is tempted to state that if these patients had been operated so as to result in an
adequate postoperative reduction they would probably not have had their
recurrence.

In table VII these comparative figures are tabulated including the percentage of
patients without a recurrence, subdivided in adequate and in inadequate reduction of
PAO.

Unfortunately in both the non recurrent and in the recurrent group there are a
considerable number of patients about whom nothing can be stated in this respect.
All patients were subdivided on the base of their secretor state preoperatively. In 50
patients no reliable preoperative PAQ was found. In 52 patients no postoperative
test was done at all. In 13 patients the postoperative tests were so variable that nothing
could be stated about a reduction after operation.

In 100 patients a good reduction was obtained by the operation resulting in 69 men
and 23 women without a recurrence and 6 men and 2 women with a recurrence.

In 47 patients no reduction {or a reduction smaller than 45%) compared to the
preoperative value was obtained, consisting of 35 men and 3 women in the non
recurrent group and 9 men but no women in the recurrent group.

When the patients were separated on the base of their preoperative secretor status
(table VIII) and were further subdivided into those having a good reduction (52
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table VII

gastric secretion tests, reduction and recurrence rate

total number of patients 262
no preoperative test 50 (40", 109)  including 2 rec
212 hypersecretor 85 (720, 13 Q) 40%
normosecretor 127 (102 07, 25 Q) 60%
no comparable
postoperative test 65 (35,109} including 5 recurrences
with comparable test 147 (119,28 Q) 61 hypersecretors, 86 normosecretors
good red uctﬁcﬁm baci reduction
100(750°,259) 47(#4 " 3¢)
— e et oy
non-rec 92 rec 8 non-rec 38 rec 9
(697,23 ) (6T.29) 35d.39) (o)
Yo 92% 8% 81% 19%
table VIII

hypersecretion, reduction and recurrence rate,all

rec %
) T4 -6rec
i good reduction 52 ) 11.5%
hypersecretors 10Q -0rec
PAO O =60, Q@ = 50mmol/h .
) 9" -2rec
| bad reduction 9 22.2 %
0F ~Orec
B3I -0rec
{ good reduction 48 ‘L ree 4%
NOrMOSECretors | L1159 -2rec
PAO <60, @ < 50 mmol/h .
k . | 38 - Trec
| bad reduction 38 1 18.4 %
- 39 -0rec

patients) it appeared that 11% of the hypersecretors developed a recurrence, in
contrast to those with a bad reduction (9 patients) resulting in a 22% recurrence rate.
In the normosecretor group with a good reduction (48 patients) 4% resulted in a
recurrence, as compared with 18.4% in those with a bad reduction (38 patients).
Disregarding the division on the base of the secretor status it was shown that 8% of
those with a sufficient reduction (100 patients) developed a recurrence in contrast Lo
those with an insufficient reduction (47 patients), who had a 19% recurrence rate
(table VII).

If only men were considered the results were about the same (table 1X).
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table IX

hypersecretion, reduction and recurrence rate, men

only ¢ rec %
hypersecretors good reduction 42 -6 rec 14%
PAO = 60 mmol/h bad reduction 9-2rec 22%
normosecretors good reduction 33~0rec 0%
PAO <60 mmol/h bad reduction 35~Trec 20%
all good reduction 75~6rec 8%
hypersecretorns bad reduction 44 -9rec 20.4%

.

NOTMOSECTETOrS

However, statistically the risk of a recurrence was just significantly greater for "bad”
then for "good” reduction, but this was not the case for hypersecretors as a whole as
compared to normosecrelors.

Nevertheless there was some evidence that the relative risk of a recurrence after bad
as opposed to good reduction was not completely independant from the preoperative
secretor status of the patients. In other words, the secretor status could have had
some additional influence, although this was not significant. This was possibly due to
the relatively low number of patients (X? test with logistic regression analysis).

This result seems to be in contrast to the statement in chapter 10 that no statistically
significant separation could be found on the base of PAO data. However, in chapter
10 all test results were used irrespective of their sequential stability.

In the preceding section of this chapter all sequential postoperative tests were
"weighted” and on this base the results of 13 patients were excluded since they varied
too much postoperatively. This exclusion is responsible for a conversion from
insignificance to significance.

Discussion

The only parameters derived from the table with a significant difference between
patients who develop a recurrence and those who do not were the length of follow-up,
a history of psychiatric treatment, the surgeon who performed the operation, the
amount of antrum dissected and the skeletonisation of the greater curvature.
However, four of these were biased by one factor: time. As extensively discussed in
chapter 8 most recurrences developed from the operations performed early in the
series, hence the longer follow-up. At that time predominantly consultants performed
the operations, the greater curvature was not then skeletonised and the dissection of
the antrum started more proximally (as described in chapter 5).

Although there could be a relationship with the development of a recurrence, it does
not appear warranted to blame all of these factors without further comment. If the
series is were to be corrected for inexperience, which appears quite reasonable, the
significance of the difference between consultants and registrars disappears.

140



Moreover, as was suggested in this chapter, consultants seemed to have more “method
failures” and the registrars more "surgeon failures”.

Caution should be given to the interpretation of the influence of the number of
centimeters of antrum dissected and of the skeletonisation of the greater curvature;
statistical evaluation is in fact not allowed, since both factors were not randomised
among the patients. Nevertheless it is very suggestive that a more extensive dissection
of the antrum and skeletonisation of the greater curvature improves the results of
HSV, but this cannot be proved in this series.

Several authors have found no difference in clinical results hctween dand 8or9
centimeters dissection of the antrum but, in contrast, Poppen 288 Gemonstrated a
higher chance of residual innervated parietal cells if the dissection was started more
proximally.

In an attempt to find a relation between the measured distance 1o the pylorus and the
average reduction of PAQ these percentages were compared between patients having
5, 6,7 or 8 cm of antrum dissected. Contrary to expectation it was found that a better
reduction had occurred in the patients with less antrum dissected, but the differences
were not significant (table X).

table X
influence of amount of antrum dissection
cmof mean PAQO number of number of
antrum reduction FECHTTONCCS hypersecretors
dissected n % £ sd
8 18 53+ 22 8 14
7 86 48 + 26 13 52
6 50 47 +27 3 14
5 4 45+ 20 0 3

Skeletonisation of the greater curvature probably does have an influence. Both
anatomically '*% 22 and clinically '3 281 3% it is reported that skeletonisation
interrupts some vagal fibres coming in to the greater curvature side, provided the
dissection takes place between the gastroepiploic vessels and the stomach wall. The
additional advantage of this kind of skeletonisation in contrast to opening ol the
gastrocolic ligament at the other side of the vessels, is that the omentum will not be
in danger of necrotising. In this series there were no demonstrable deleterious elfects
on the vascularisation of the stomach.

Ome factor, independant from the above mentioned four, was proved to influence
the number of recurrences: the presence of a history of psychiatric treatment. This
appeared to predispose to a disappointing result with HSV, as probably with any
other treatment "%, Visick *** expressed it this way: “these patients are badly adapted
to life”

As discussed in the introduction some of the patients may represent "patient
failures”.

Even if this is true, these people exist and evidently develop duodenal ulcers, Although
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many doctors are reluctant, as we were, to accept these patients for operation, they
cannot simply be disregarded or excluded, especially since they are probably less
suitable candidates than others to be on maintenance treatment with drugs.

A partial gastrectomy could be catastrophic to these patients, causing gastric cripples,
but a HSV has the advantage of few side effects: almost no damage is done by the
operation.

These data demonstrate that if a good reduction in PAQO is accomplished by the
operation the recurrence rate is considerably lower than with insufficient reduction.
Moreover they favour the theory which suggests that hypersecretors do run a higher
risk of recurrence compared with normosecretors in spite of an adequate reduction,
possibly in spite of an adequate HSV: about 10% in this series developed a
recurrence.

In contrast normosecretors if operated "correctly” (= resulting in adequate reduction)
had only a 4% incidence of recurrence. If however there was a reduction in PAO of
less than 45%, 20% of the recurrences occurred in both hyper and normosecretors.
These findings seem to connect different opinions about the role of hypersecretion
and its role in developing a recurrence. Johnston '*7- 172 has always stated that
hypersecretors do not need a different operation, which was confirmed in the Aarhus
Vagotomy trial 7, whereas by others a truncal vagotomy and antrectomy is favoured
154,254, 207, 361 poppen %8 demonstrated that patients with a high preoperative
secretion were denervated less effectively, since their antra were smaller and the
parietal cell areas correspondingly greater.

The findings, although not significant, in this study seem to support the latter opinion,
if a recurrence rate as low as possible is to be obtained.

However many patients with a recurrence run such a favourable course that they
cannot be considered a failure in a real sense and probably one can afford to risk a
higher recurrence percentage by performing a HSV on hypersecrelors.

Further, the difference in recurrence rate between men and women, which was
10.3% and 4.2% respectively, can be understood on the basis of the PAO reduction
obtained: only 11% (3 out of 28) of the women had a bad reduction in contrast to
37% (44 out of 119) of the men.

This could mean that the women were operated on better than the men or that an
adequate HSV is accomplished more easily in women '%%.

The proportion of consultants and registrars operating on male and female patients
was about the same (table A, chapter 4).

From the data on acid secretion tests, used in this chapter, one is temped to conclude
by extrapolation that 32% of all patients had an insufficient reduction from the
operation (47 of 147 patients with comparable preoperative and postoperative testing
data). Probably this is not correct, since patients without complaints after operation
are understandably less eager to undergo a pentagastrin test than those with
complaints, and a higher proportion of patients with an expectedly good reduction is
thus suppressed in the figures.

Moreover, it should be stressed that a good PAO reduction does not necessarily



indicate a good operation and conversely, a bad PAO reduction does not infallibly
point at a bad operation (surgeon {ailure), although one is tempted to think so. 80%
of the patients with a measured "bad” reduction of PAO had no or minor complaints

after operation .

In fact there is no absolutely reliable criterion determining the completeness or
adequacy of the vagotomy, although many people use the insulin test for this.

Table B

Characteristics of patients, subdivided in those with and without a recurrence.

The laboratory parameters refer to preoperative values. Either the number of cases and the percentages
are indicated or the average value = the standard deviation (sd) and the number of values (n}); if the latter
is the case the units are given in the second colummn. The set-up of this table is essentially the same as that
of table A {chapter 4), where the data of all patients with a subdivision in men and women are presented.

significance
n % n % of difference
rec all non-rec all
sex d 22 92 192 80.7
Q 2 8 46 19.3 n.s.
mean rec ¢ non-rec ¢
preoperative cm * sd 175.2£6.8 176.3+7.7 n.s.
height (n) 0 {155)
mean rec non-rec
preoperative kg + sd 678299 73.6+11.1 ¥ p<0.05
weight (n) (13) {149)
rec O non-rec of
nationality Dutch 20 9 184 95.8 n.a.
foreign 2 8 4.2
rec all non-rec all
blood group A 9 39.1 86 38.7
B 2 8.7 15 6.8 n.s.
AB ! 4.3 7 3.2
O i 47.8 114 51.3
rec all non-rec all
rhesus factor + 17 179 §0.6 1.5,
- 6 16 43 19.4
rec o non-rec ¢
mean age at yr = sd 41.1+8.2 40,0+ 11.2 n.s.
operation (n) {22) (192)
rec non-rec
mean age at yr + sd 3234108 3T £ 110 n.s.
onsct of disease (n) (22) (191)
length of yr %+ sd rec all non-rec all
history (n) 895468 10.0£7.7 n.§.
(24) (236)
rec o' non-rec o
family + 7 38.9 87 57.2
history - 11 61.1 65 42.8 n.s.
rec all non-rec all
periodicity + 6 30% 70 35.5
- 4 70 133 65.5 n.s.
length rec all non-rec all
follow-up mth & sd 67.9+22.1 48.6 £ 24.4 * p<0.001
G)] (24) {238)
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significance

n Yo " % of difference
patients rec all non-rec afl
vid internist 21 95.2 196 88.7 n.s.
family doctor 1 4.8 25 11.3
NErvousness rec of non-rec &
+ ] 41 54 25.6 n.s
- 13 59 157 74.4
history of recd non-rec ¥
psychiatry + 5 23 3.7 *p<0.05
- 17 7 180 %6.3
smioking rec all non-rec all
of - 2 9.5 32 15.9
cigarettes < 10 2 9.5 29 .4 n.s.
10-25 9 41.8 84 41.8
>25 8 38.1 56 28
rec non-rec
- 7 41.1 75 49
moderate 6 35.3 62 40.5 n.s
much 1 5.9 13 8.4
abuse 3 17.6 3 2
ree ' non-rec '
employment - 0 7 4
+ 19 90.5 143 81.7 n.s.
rejected 2 9.5 21 i2
retired 0 4 2.3
preoperative recall non-rec ail
complications + 6 25 78 3.8 1.8,
18 75 16ty 67.2
HSV rec all non-recall
performed by registrars 8 33 159 66.8 * p<0.001
consultants 16 67 79 32.2
HSV recall non-rec all
assistance by registrars 19 79.2 189 79.4 0.8,
consultants 5 20.8 49 20.6
activity of the rec all non-rec all
uleer al operation - I 4.2 22 9.2
scar 8 333 131 55.5 n.s.
shight + 5 20.8 3 13.1
+ 10 41.6 52 22.0
ree all non-rec afl
(semi)emergency + 3 12.5 36 18 n.s.
HSV - 21 87.5 202 82
HSV with additional + 3 12.5 33 16.1 n.s.
operation - 21 87.5 205 83.9
‘7 rec all non-rec all
clips - 19 79.2 176 80 n.s.
4 2 8.3 26 11.8
+ 3 12.5 18 8.2
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significance

n Yo n % of difference
skeletonising of + 3 12.5 109 46.4 * p<0.001
greater curve - 21 87.5 126 53.6

recall non-rec all
cm of dom 1 4.3 8 3.4
oesophagus Sem 16 69.6 128 54.7 n.§
skeletonised 6em <] 26.1 54 40.2
Tom 0 4 1.7
cm of
oesophagus cm 2t sd 5.21 +0.53 5.39 +0.58
skeletomsed {n) 2» (234) n.s.
recall non-rec all
cmof Sem 0 7 37
antrum 6em 3 13.6 68 36.2 * p<0.01
skeletonised Tem 12 54.5 89 47.3
8cm 7 3.8 24 12.7
em of antrum em + sd 7.2+0.7 6.6+ 0.8 * pea0).001
skeletonised (n) 22) (188)
rec ' non-rec ¢
Hb mmold + sd 9.58 + 0.77 9.73 £ 0.69 n.s
{n) (20) (179}
rec non-rec
ESR mmol/h + sd 9.0:x£13.7 5455 n.s,
() (17) (169)
recall non-rec all
serum AP U/t sd 86.0+ 258 84.3£278 n.5.
(n) (15) (165)
recall non-rec all
serum Ca mmol/l & sd 2.42x20.11 2412011 .8,
(n) (1) (148)
serum P mmol/l + sd 1.134+0.27 1.124+0.19 n.s
(n) {10) (148)
rec all non-rec all
serum Fe pmolfl -+ sd 2034107 19.046.1
{n) (9) (134) n.§
serum TIBC amol/l + sd S88%7.6 60898 n.s
' (n) ©) (134)
rec all non-recall
vitamin B, nmol/ + sd 260.8 £ 76.6 281.6£71.8 n.s.
(n) (8) (1s)
rec all non-rec all
serum gastrin ng/l  sd 111.2+£55.5 120.0 +65.2 .8,
(n) (14) (174)
recd non-rec o
BAO mmol/h 4.52 +3.88 6.57+7.79 n.s.
+sd(n) (20) (149)
volume ml/h 104.3 £ 82.5 1314+ 989 n.%.
+ sd (n) (20) (151)
acidity mmol/l 3854 24.4 43.4 £ 235 1n.§.
+sd (n) (20} (151)
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significance

n Yo n % of difference
rec Cf non-rec ¢
PAO ranol’h 57.4 4269 574+£24.4 n.s.
+sd (n) (20) (154)
volume mi/ 15 min 131,84 56.0 136.5£51.6 1.5,
+ sd (n) (20} {1503
acidity mimodi 108.2 £22.5 107.5 £ 19.0 n.s.
+4d (n) (20 (150%
recd non-rec (f
MAQ mmol/h 349+ 17.5 35142139 n.s.
+ sd (n}) 20) (148)

146



16.1

Chapter 16
Special observations

Anecdotal observations

In several patients remarkable complaints have been noted, which did not seem
directly related to the operation. But since more patients had similar problems perhaps
they did have a relation.

They are mentioned here as anecdotal details. No special investigation was done
about these details in other patients.

1. nervousness

Nervousness is often associated with duodenal ulcer disease. Moreover it is perhaps
an increasing trait in many people and therefore not noted or recorded.

Several patients, however, clearly stated, and volunteered this information that they
had become very nervous after their HSV or that the degree had increased remarkably.
These patients had all improved after operation as far as their stomach trouble was
concerned.

One patient said very resolutely that since operation he {elt very nervous in
circumstances wherein he felt stomach pain before operation!

In other words his symptoms had shifted from his stomach to his nervous system. A
better description of a psychosomatic phenomenon could hardly be demonstrated.
In the literature such descriptions are rarely found, although a relation to stress has
been described more often.

Three of the patients had also noted increased sweating. One of them stated that he
started sweating very much under his armpits in circumstances which would have led
to stomach pain before operation. Moreover he used to be a good shooter before
operation, but since his HSV he did not manage to perform anything of that kind.
One other patient experienced stomach trouble after operation if he had to relax. At
work he never had any trouble, contrary to the situation before operation.

2. left shoulder pain afier eating

After operation many patients complained of epigastric fuliness and early satiety.
Some, however, volunteered complaints of pain in the left shoulder region after
eating evidently too much. From five patients this was recorded. One of these
experienced at the same time a band-like feeling inside his left thorax.

Another patient not complaining about pain in his shoulder had a troublesome hiccup
after operation.

All these patients suggest an abnormal irritability of the left hemi-diaphragm by
operation.

3. immediate freedom of pain after operation

A striking feature in many patients who still had their characteristic pain before
operation was that immediately after operation their pain had completely gone. Of
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course patients do feel pain after awaking from anaesthesia but a completely different
"wound-pain”, as they say. However, since the introduction of cimetidine patients
are usually free of pain on admission for operation and the effect described cannot be
noted so clearly any more.

A reason for this quick relief could be:

a) transmission of pain via the vagus nerve fibres, which have been cut,

b) acute cessation of acid production at operation.

concerning a).: this seems improbable since the location of the ulcer is duodenal and
the nerve fibres, whether vagal or sympathetic, to the duodenum are preserved.
concerning b): although ten days after HSV the parietal cell mass can be stimulated
again with histamine, gastrin and insulin this is not the case at the moment of operation,
after the vagal fibres have been cut. The parietal cells seem to be refractory for some
time. This is the reason why pH-metry or Congo-red testing under pentagastrin
infusion can be accomplished succesfully for control of completeness. Possibly in the
short time of temporary achlorhydria a quick re-epithelialisation of the ulcer takes
place, abolishing the typical pain.

How this refractory state is to be explained is not known.

Another example of a similar phenomenon is the quick disappearance of a "réaction
antrale” - a rather seldom found irritable state of the antrum in the presence of an
active duodenal ulcer. Five days alter operation this had disappeared completely in
one patient and the ulcer had healed on X-ray (see picture).

Disappearance of antral reaction. a (left): 1 month before operation: "réaction antrale’; deformed bulb to
the left, no uleer visible on this picture.

b (right): 5 days after HSV: antrum and bulb almost nonmal. Dissection has been performed with clips.
The direction of X-rays was different in both pictures, hence the overprojection of jejunum in a.

4, peculiar cimetidine use

Cimetidine is an effective drug in suppressing symptoms. Many patients are familiar
with the use of it and keep a little stock of left over tablets after they have been
operated "just in case”.

Generally it should be effective if taken continuously for some time, but two patients
said they just needed occasionally one single tablet whenever their stomach pain
returned after operation. They never used more then one tablet on each occasion. In
one of them a cigarette gave the same relief.
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16.2

Periodicity

As was introduced in chapter 4 the presence or absence of a periodical character of
alcer symptoms was recorded. In chapter 15 no statistically significant difference of
this periodicity was demonstrated (table B) between the patients who developed a
recurrence and those who did not. This subject was investigated further with regard
to the weight, serum gastrin, BAO and PAO of the patients in the course of time. No
statistical difference could be found between the patients with and without periodicity
of their complaints in any of these parameters at any time period in relation to the
HSV.

The figures are assembled in table 1. The data of patients whose periodical character
of complaints was doubtful or unknown have been neglected.

table I
periodicity and weight,gastrin, BAO, PAO
mean mean basal mean BAC mean PAO
weight serum gasirin {mmolil) {mmolil)
(kg) {ngil}
periodicity - + - + - + - +
preop 0.6 727 1174 1243 5.9 6.9 554  55.0
sd 11.5 12.5 574 758 5.9 9.4 249 228
n 118 62 107 57 118 60 121 6l
Ya yr postop 733 733 207.00 201.2 2.3 1.6 202 273
sd 12.2 11.4 140.5  181.9 3.0 1.8 16.5 6.9
n 73 33 89 41 82 35 a2 35
1 yr postop 723 761 214.2 2045 2.3 2.9 254 203
sd 11.9 12.2 119.5 161.1 2.6 3.0 12.4 14.1
n 46 37 73 39 73 33 73 33
S yr postop 724 782 262.5 1933 2.9 39 26,0 345
sd 12.3 1.6 191.7  81.1 3.3 37 1.7 111
n 21 10 27 12 24 10 24 1

Conclusion: periodicity of ulcer complaints is not important for the outcome of
clinical and some laboratory results.

Appendix

Case histories of patients who developed a recurrent or new ulcer after
their HSV

pt.no.2 ¢, bornin 1932 profession: tiler
length of history: 4 years
family history: negative
blood group: A+
preop PAO: 73.6 mmol/h

Further relevant details: Italian origin, history of psychiatric treatment in connection with alcohol abuse,
nervosity + +, nicotine abuse (60 cigareties daily)
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HSV: January 1974

postoperatively: symptomfree until August 1975, On two separate occasions a recurrent duodenal ulcer
was proved, both in connection with great family problems (divoree, illness of mother, daughter ran
away).

drug use: occasionally: Muthess ®, poldine (Nactate &), cimetidine,

Evident relationship between symptoms and stress.

Reoperation was proposed, but refused by the patient.

Subjectively: much better than before operation

mean postop PAO reduction BAQ 92%

19. 9 mmol/h (4 values) reduction PAQ73%

pt.no.6 7, born in 1922 profession: miner
length of history: 1 years
family history: positive
blood group: AB-
preop PAO: 84.2 mmol/h

HSV: May 1974

postoperatively: sporadically heartburn and eructations

Keray in 75 and "79: no ulcer, no reflux,

In "81 endoscopically a slight oesophagitis was proved but X-ray revealed a recurrent duodenal uleer.
Treatment: cimetidine.

Repeat endoscopy: small sliding hernia, no ulcer.

In March '82: X-ray: duodenal ulcer, while on maintenance treatment. He continues on maintenance
treatment with cimetidine; is symptomfree.

mean postop PAO reduction BAO 17%
34.1 mmol/h {5 values) reduction PAO 59%
pt.no.12 7, bornin 1934 profession: miner, later labourer
stonefactory
length of history: 3years
family history: unknown
blood group: A-
preop PAO: 74.8 mmol/h

further retevant details: treated for chronic alcoholism, low 1.Q.

HSV: September 1974

postoperatively: pertect until abandoning follow-up after being operated on for inguinal hernia.

In 1978 he had stomach trouble again; recurrent duodenal ulcer was demonstrated on two occasions that
year. treatment: cimetidine for a short period by his family doctor. The stomach problems had a close
relationship with (irregular) night duties. Later he obtained a more quiet job and had no further problems.
Subjectively: even at the time of recurrent stomach problems much better than before operation, now
perfect.

mean postop PAO reduction BAO 0%

23,7 mmiol/h (2 values) reduction PAQ 68%

pt.no. 14 ¢, born in 1954 profession: forester
length of history: 8 years
family history: positive
blood group: A+
preop PAO: 117 mmol/h

HSV: October 1974

postoperatively: minor symptoms, X-ray April 1975: no ulcer,

November 1976: more severe symptoms; X-ray: recurrent duodenal ulcer. Treatment: dietary measures
only.



Tanuary 1978: abandoning of follow-up, so far sporadically minor symptoms since then. The family doctor
has seen him for other problems, but not for his stomach; no drugs were preseribed.

mean postop PAO reduction BAO 0%
64.1 mmobh {2 values) reduction PAO 45%
pt.ne. 16, bornin 1931 profession: galvanoindustry
length of history: ars
family history: negative
blood group: O+
preop PAO: test failed

further relevant details: a recurrent duodenal ulcer was demonstrated on at least three occasions; at one
occasion there was also suspicion of a gastric ulcer.

HSV: November 1974

postoperatively: sporadically minor complaints, no drugs prescribed. He started to have problems when
he last his job in 1980. In December 1980 no ulcer could be demonstrated by X-ray or endoscopy.
Treatment: Muthesa ® (cimetidine did not bring any relief at all).

September 1981: again symproms, refated to backache due to hernia; endoscopically a pyloric ulcer wis
demonstrated; again cimetidine did not bring much relief,

In December 1981 he was operated on for his hernia; he had no further stomach trouble, except {or a short
period related to stress (open heart operation on his son).

mean postop PAO reduction BAOn.a.
23.1 mmol/h (3 values) reduction PAO p.a.
pt.ne.20 ", bornin 1929 profession: railways controller
length of history: 26 years
family history: negative
blood group: O+
preop PAO: 67.0mmolth

HSWV: March 1978

postoperatively: no symptoms or problems.

During 1979 again dyspeptic symptoms in connection with irregular work; in February 1979 a recurrent
duodenal ulcer was proven endoscopically, but not on X-ray. Treatment: a short course with cimetidine.
Temporarily he did lighter work, but soon resumed his old job. Sporadically (a few days per year) he
experiences some stomach pain, relieved quickly after some days of cimetidine taking. The drug is then
discontinued.

Subjectively: much better than before operation.

mean postop PAO reduction BAQ 48%

51 mmolh (4 values) reduction PAQ 23%

pt.ne.22 @ bornin 1931 profession: housewifc
length of history: 20ycars
family history: negative
blood group: B-
preop PAO 45.6 mmol/h

HSWV: May 1975

postoperatively: perfect.

In 1979 she had stomach trouble during 1 week; a recurrent duodenal ulcer was demonstrated with X-ray,
but not by endoscopy 1 month later. She received no treatment and remained symptomfree until December
1980. Then renewed symptoms ensued refated to stress (her disabled mother was nursed by her for several
months}; a recurrent duodenal ulcer was again demonstrated by X-ray and proved cured endoscopically 3
months later. She had been treated for two months with cimetidine. She had no further problems and is
symptomfree. Subjectively: satisfied with the result of operation.

mean postop PAO reduction BAO 19%

18.9 mmol/h (4 values) reduction PAO 58%
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pt.n0.28 ¢ bornin 1944 profession: driver

length of history: {0 vears
family history: positive
blood group: O+

preop PAO: 40.3 mmol‘h

HS8V: June 1975

postoperatively: no problems.

September 1978: admission for sudden haematemesis; gastroscopy: recurrent duodenal ulcer. Treatment:
cimetidine (6 weeks). Since then he experiences heartburn for two weeks a year, relieved by cimetidine.
Subjectively: very satisfied with the result of operation.

mean postop PAO reduction BAO (0%

53.1 mmol/h (3 values) reduction PAO (%

pt.no.31 7, bornin 1941 profession: mason
length of history: 18 vears
family history: positive
blood group: At
preop PAO: 33.2 mmol/h

HSV: August 1975

postoperatively: shortly after operation he moved to another town, but appeared later to be symptomfree
until November 1978,

Then he had several periods of dyspeptic symptoms, but no ulcer was demonstrated with X-ray or
endoscopy. In May 1981 a recurrent duodenal ulcer was demonstrated; treatment: cimetidine. In August
*81 the ulcer was still present and the patient was referred to the surgeon for reoperation, Suddenly,
however, he became symptomfrece and was not reoperated.

mean postop PAO reduction BAO 7%

34.0 mmol/h (2 values) reduction PAO 0%

pt.no.43 ', bornin 1930 profession: miner
length of history: 12 years
family history: negative
blood group: O+
preop PAO: 81.9 mmol/h

HSV: April 1976

postoperatively: symptomfree until June 1976, Recurrent dyspeptic symptoms started and a recurrent
duodenal ulcer was demonsirated both on X-ray and endoscopy. Treatment: cimetidine; in spite of the
treatment the pain increased and in August 1978 he was reoperated; a revision of the HSV was attempted
and the greater curvature, which was not opened at the time of HSV, was skeletonised. After this
reoperation he continued to have pain and his acid production had not been brought down further. In July
1979 a partial gastrectomy (Billroth 1) was performed.

He still experiences symptoms of pain, flatulence, dumping but is moderately satisfied now.

mean postop PAQ reduction BAO 64 %
210 mmolh {3 values) reduction PAO 74%
pt.no.57 @, bormin 1919 profession: pension holder
length of history: I year
family history: positive
blood group: O-
preop PAO: 44.1mmol/h

further relevant details: preoperatively a gastric outlet obstruction was demonstrated (dilatation of
stomach, narrowed pyloric channel) patient had lost 18 kg of body weight before operation.

HSV: July 76, gastrotomy was performed, but the pylorus appeared not to be narrowed, admitting |
finger including the PIP join.

postoperatively: no problems at all.

Early 1981 again problems: vomiting and flatulence. A prepyloric ulcer was demonstrated by endoscope

il
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with marrowing of the pylorus.

Treatment with cimetidine; the ulcer healed.

She is without symptoms now; the maintenance dose of cimetidine has been discontinued,
Subjectively: much better than before operation.

mean postop PAQ reduction BAO 47%

62.5 mmol'h (2 values) reduction PAQ 46%

pt.no.59 &, bornin 1945 profession: painter
length of history: I{ years
family history: positive
blood group: O+
preop PAO: 16.9 mmol/h

HSV: July 1976

postoperatively: symptomfree.

In May 1979 he developed dyspeptic symptoms; endoscopically a recurrent duodenal ulcer was
demonstrated, but not on X-ray. Treatment: cimetidine, which was continued on maintenance doscs for |
year. No further problems except 1 month in "82: no ulcer was demonstrated but a slight oesophagitis.

Further detail: since operation he sutfers from eczema on his legs.

Subjectively: satisfied with result of operation.

mean postop PAO reduction BAO 49%

16.9 mmol/h (4 values) reduction PAQ 0%

pt.no.61 O, born in 1943 profession: truck driver
length of history: 10 years
family history: positive
blood group: B-
preop PAO 68.2 mmol/h

HSV: August 1976

postoperatively: slight occasional heartburn.

In September 1977 a recurrent duodenal ulcer was demonstrated with signs of obstruction. Treatment:
Muthesa @. There were no symptoms of nausea, vomiting or regurgitation. The ulcer was cured and
symptoms subsided. In 1980 again dyspeptic symptoms started {pain) which were related to stressful work;
again a recurrent duodenal ulcer was demonstrated together with slow emptying of the stomach. He was
examined for possible hyperparathyroidism, since higher serum calcium values than normal were found,
but this was not demonstrated. He was reoperated in November 1981 (B | partial gastrectomy}), because
he did not want 1o use drugs continuously.

He still needs dictary restrictions.

mean pm‘lop PAO reduction BAO 35%

38.7 mmolh (4 values) reduction PAO 43%

pt.no.76 &' born in 1922 profession: rejected
length of history: 3 years
family history: unknown
blood group: A+
preop PAO: 25.2 mmolih

further relevant details:incapacitated due to accident of his back, history of psychiatric treatment
{depression, hysteriform psychopathy, concentration camp syndrome).

HSV: November 1976

postoperatively: no problems.

August 1978 again pain; X-ray showed a cascade shape of the stomach but endoscopy revealed a pyloric
ulcer. Treatment: cimetidine; no relief experienced.

His behaviour is strange as are his periodical complaints. In 1982 no ulwr was demonstrated by endoscopy
or X-ray.



Subjectively: satisfied with the result of operation.

mean postop PAO
17.6 mmol/h (3 values)

reduction BAO 0%
reduction PAO 309%

pt.ne 88 O, bornin 1942 profession: watter
length of history: Syears
family history: unknown
blood group: At
preop PAO: 64 .4 mmol/h

further relevant features: Chinese origin, difficull communication.

HSV: February 1977

postoperatively: probably he was not without problems; in Awgust “77 a recurrent duodenal ulcer was
suspected by X-ray and proved by endoscopy. Treatment: cimetidine. His complaints are difficuit to
assess; evidently he was without symptoms more often, but with increasing stress dyspeptic symptoms
recurred. He has been using cimetidine almost continuously and refused reoperation. X-ray examinations
in 1980 and 1982 did not show any evidence of ulceration.

reduction BAQ 4%

reduction PAC 31%

mean postop PAQO
44.3 mmol/h (4 values)

pt.mo.94 7, bornin 1936 profession: shopkeeper,
barholder
length of history: Syears
family history: unknown
blood group: unknown
preop PAO: 92 8 mmolth

further relevant details: history of psychiatric treatment, divorced

HSV: May 1977
postaperatively; soon he developed dyspetic symptoms; in September 1977 a recurrent duodenal ulcer was
demonstrated by X-ray. Treatment: cimetidine, admission was necessary. From 1979 he only had symptoms

in relation with stress; be abandoned the follow-up; according to his family doctor he needs cimetidine

regutarty.

Subjectively: much better than before operation.

mean postop PAQ
37,9 mmolh (2 values)

pL.no 106 O, bornin 1935

HSWV: August 1977

reduction BAO 0%

recduction PAQ 59%

profession:
length of history:
family history:
bload group:
preop PAQO:

labourer

10 years
negative
O+

41.6 mmol/h

postoperatively: without complaints until 1981 in September "Bl a recurrent duodenal ulcer was seen on
X-ray. but not with endoscopy; this was repeated | month later: an ulcer was seen, but the localisation was
not certain, due to scarring. Possibly it was pyloric. Treatment: cimefidine.

He still is on a maintenance dose.

postop PAO
no tests performed

pt.ano. 146 7, bornin 1928

reduction BAQ n.a.
reduction PAQ n.a.

profession:
length of history:
family history:
blood group:
preop PAQ:

retired miner
I year
negative

O+

aot done

further relevant details: suspected of acute appendicitis he was operated on, but turned out to have a

pertorated duodenal uleer. This was oversutured and a HSV performed.
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HSV: April 1978

postoperatively: soon after operation he developed symptoms; in November 1978 a recurrent duodenal
ulcer was proved both with X-ray and endoscopy. He was treated with cimetidine and continued to use
this drug on maintenance dose, although inaccurately, but he was asymptomatic. In April 1981 again a
recurrent duodenal ulcer was demonstrated; the cimetidine dose was increased temporarily. In March
1982 he was admitted for a bleeding; again an ulcer was demonstrated together with reflux oesophagitis.
The ulcer healed soon, cimetidine was continued. He refused reoperation.

mean postop PAO reduction BAOn.a.
S1.5 mmol/h (2 values) reduction PAOn.a.
pt.no.145 . bornin 1937 profession: labourer in shoe
factory
length of history: 14 years
family history: positive
blood group: A-
preop PAO: 23 .3 mmolh

further relevant details: hypochondriac nature.

HSV: March 1978, complicated by pneumonia and septicaemia postoperatively; occasionally stress-related
dyspeptic symptoms, drugs rarely needed. Early 1981 a recurrent duodenal ulcer was demonstrated by
endoscopy, but not on X-ray.

Treatment: cimetidine, the ulcer healed. He still is on maintenance treatment.

mean postop PAO reduction BAQO 0%

27.1 mmol/h (2 values) reduction PAOQ 0%

pt.no. 154 &, bornin 1936 profession: clerk
length of history: 2 years
family history: negative
blood group: A4
preop PAO: 60). I mmolih

further relevant details: history of psychiatric treatment

HSV: july 1978, complicated by axillary thrombosis.

postoperatively: free of symptoms.

During 1980: stress-related dyspeptic symptoms (son with severe diabetes mellitus); a recurrent duodenal
ulcer was demonstrated endoscopically. Treatment: cimetidine.

In 1982 he again experienced stomach problems, quickly relicved by cimetidine. Subjectively: satisficd
with the result of operation.

mean postop PAO rechuction BAO 46%

25.8 mmol/h (2 values) reduction PAO 57%

pt.no. 158 O, born in 1930 profession: representative
lengthof history: 10 years
family history: negative
blood group: O+
preop PAO: 23.9mmolh

further relevant details: history of psychiatric treatment in connection with alcohol abuse.

HSV: August 1978, additional procedure: liver biopsy

postoperatively: symptomfree until February 198(: by X-ray a recurrent duodenal ulcer was demonstrated
which healed after antacid treatment. Strikingly strange behaviour; many atypical, vague symptoms not
especially related to the stomach. On two further occasions no ulcer could be demonstrated.

postop PAO reduction BAO (%
44.6 mmol/h reduction PAO 0%



16.3.2

pt.no. 164 Cf, bornin 1928 profession: retired legionnaire

length of history: Syears
family history: negative
blood group: O+

preop PAO: 65.2 mmol/h

further relevant details:excessive use of alcohol and nicotine (-65 cigarettes daily).

HSV: October 1974

postoperatively: soon recurrent symptoms; June 1979, a gastric ulcer with signs of obstruction was
demonstrated by endoscopy.

He was reoperated 2 months later: a BI partial gastrectomy was performed. Since then he has not
complained about his stomach but is still a heavy smoker and drinker.

postop PAO reduction BAOn.a.
no test performed reduction PAO n.a.
pt.no. 179, bornin 1942 profession: dental technician
length of history: 9years
family history: pasitive
blood group: A+
preop PACO: 98.2 mmol/h

further relevant detaills: peculiar personality. Cimetidine did not bring any rebicf at all,

HSV: May 1979

postoperatively: no improvement at all. Periodical return of complaints related with backache:
physiotherapy for backache relieves dyspepsia. On several occasions endoscopic and X ray examinations
were performed, but only once (November 1981} was a recurrent duodenal ulcer demonstrated
endoscopically. It healed quickly with cimetidine. Patient refused reoperation and preferred episodic
cimetidine treatment if necessary (several weeks a year).

Subjectively: no improvement at all.

mean postop PAO reduction BAO 61%

49.6 mmol/h (2 values) reduction PAQO 59%

pt.no.262 7, bornin 1934 profession: painter
length of history: 15 years
family history: negative
blood group: O+
preop PAO: 47.4 mmol/h

HSV: October 1981

postoperatively: initially symptomfree, but in March 1982 again stomach pain. With endoscopy a pyloric
ulcer was demonstrated, which healed quickly with cimetidine.

He is at present symptomfree without drugs.

postop PAQ reduction BAO n.a.
no test performed reduction PAO n.a.

Localisation of proved ulcers after operation:

duodenal 18
pyloric 3
prepyloric 1
gastric 1
duodenal or pyloric 1

156



16.3.3 Pathology

in the three patients who underwent a partial gastrectomy aftestheir HSV the resected

specimens were examined thoroughly

2% 1t is known however that the histological

changes generally found are of limited value, since they can occur during the course

of operation 2%,

pt.no. 43 antrum: chromic follicular gastritis + +
COTpUS: normal
pt.no. 61 duodenum: normal
antrum: chronic superficial gastritis +
corpus: normal mucosa with abundant parietal cells.
pt.mo. 164 duodenum: normal
antrum: chronic follicular gastritis + +
smallscar at lesser curvature
corpus: follicular gastritis + + +with partial
atrophy, strongly diminished number of
parietal cells, compared to what is
normally found.
comment: it is noteworthy that the gastric ulcer occurred in the patient, who

demonstrated the heaviest gastritis.






17.1

Chapter 17
Summary and conclusions

Summary and conclusions

In chapter 1 the conditions in which the study took place are outlined and the purpose
and design of the study are defined. It is demonstrated that the incidence of the
disease (duodenal ulcer - DU} for which HSV was applied has decreased considerably
in the area where the study was done compared to 2 decennia before, as measured by
the number of patients coming to operation. From 1974 onward HSV was applied
increasingly and soon it became the operation of choice. The majority of the operations
were performed by residents in training.

The indications for operation are discussed. The most common indication was
intractable duodenal ulcer, usually of long standing. Gradually HSV was applied also
for the complications of duodenal ulcer: haemorrhage, perforation and stenosis.

The nomenclature of the operation which is far from uniform is discussed. Highly
selective vagotomy is the preferred term, which is used here. Finally a theoretical
background is discussed of the components contributing to the exponent of failure:
"the” recurrence rate. Discussed are: method failure, surgeon failure and patient
failure.

In chapter 2 the natural history of DU is sketched, and it appears to be unpredictable.
The versatility of the disease is even enhanced by epidemiological and historical
data, suggesting that the disease is at present on the decline. This was already
perceivable before the introduction of greatly improved medical treatment. A concise
overview is given of the operations employed for DU.

An outline of surgical anatomy is presented in chapter 3. The relevant vagal supply
to the stomach is sketched on the basis of reports of several renowned authors and
relevant surgical details are highlighted. Furthermore, a short and practical
physiological background is presented. With this basic knowledge in mind, the scala
of operations is memorised with a rationale for their effect,

In chapter 4 the patients are described; many characteristics are mentioned together
with the distribution of these characteristics among male and female patients. The
only data significantly differing between men and women were: height, weight, age
at operation, family history, periodicity of the complaints, nervousness, alcohol
consumption, haemoglobin and some gastric secretion parameters (in chapter 15 a
similar comparison has been made between patients with and without a recurrence)
Furthermore, the statistical methods employed are mentioned.

In chapter 5 the operative technique is described together with the pre- and
postoperative management. The technique in case of operation for a complication of
DU is given (haemorrhage, perforation and stenosis). Some possible adaptations to
the technique are mentioned and a description is given of a slightly modified technique
used initially.
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In chapter 6 the principles of quality control tests are described and discussed. Two
kinds of test are possible, each with their own advantages and disadvantages: intra-
operative tests and postoperative tests. All try to test the vagotomy for completeness,
which is a theoretical concept approached by immediately measurable criteria. The
most commonly used test (the insulin test) is extensively commented on, with the
help of a survey of the literature.

The insulin test was not used in this study for various reasons mentioned. Instead,
the safer histamine/pentagastrin test was performed with a similar purpose. The
outcome of the analysis on the base of the results of these tests is presented in chapter
14).

In chapter 7 the qualitative judgement of the results after operation (the Visick
grading) is explained. A Visick grading modified according to Goligher was employed
with some adaptations. The practice of the follow-up is described as well as the
completeness. This was 96% - or 999% if the patients who died in the course of the
follow-up are not deducted. The average follow-up was 50.4 months (6-99 m}.

Chapter 8 shows the results of the study, first in the classical way by means of the
static, retrospective Visick grading, which was given at the conclusion date of the
study (1st July 1982). By convention patients with a recurrence are graded Visick 4
(= failure). Secondly, another way of presentation is applied as was done originally
by Visick in 1948, which gives a dynamic picture of the results at yearly intervals after
operation. The operation is the reference-point for all patients. Patients who have
been reoperated on are considered a permanent failure (Visick 4) but otherwise they
are regraded at each time period if appropriate. The same dynamic grading has been
applied on a fixed group of patients, who have all completed 5 years of follow-up.
Both dynamic grading methods show the same picture: a good or excellent result in
almost 90% of the patients and a constant failure rate of 6-7%. Half of these patients
represent temporary failures differing each year, the other half permanent failures.
The majority of failures are caused by recurrences.

The recurrence rate is 9.2% (24 out of 262) with 4.1% for women and 10.3% for
men.

Further the mortality and complication rates and the side effects are discussed. The
mortality (1 patient, 0.4%) was low and seemed unrelated to the operation per se.
The morbidity was not serious, but two patients needed reoperation for obstruction.
Side effects were very minor; almost no cases of dumping and diarrhoea - a cormmon
sequel after vagotomy - were observed.

Chapter 9: the application of HSV for complicated DU is described in detail. Both
acute complications and those in the past have been considered, separately as well as
together. The results in these patients were certainly not worse than the results of the
main group.

In chapter 10 the acid secretion studies are dealt with. In the introduction it is explained

that some assimilations have taken place in order to compare the histamine and
pentagastrin tests from the whole period. The performance of the tests is described.
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The results have been presented for BAQ and PAO uvsing all available values for
several categories of patients: all patients together, patients with and without a
recurrence and men and women without a recurrence. Moreover coupled and strictly
coupled (paired) values have been calculated, studying the course of acid secretion
data after operation. Conclusions are that BAQ decreases after operation by about
60% and remains constant, and that there is no decrease at all in patients who develop
a recurrence. For PAO a decrease of 50% is obtained, but the reduction in patients
with a recurrence is smaller shortly after operation; the difference with patients
without a recurrence tends to disappear, though.

There was no difference in results between men and women apart from a slightly
lower secretion level in women. The most sensitive factor of acid output was the
acidity.

Comparing the results of patients with and without a recurrence, the parameter with
the highest predictive value for a recurrence turns out to be a BAO 2 3.5 mmol/h
(discriminative analysis), but the sensitivity and specificity are rather low, as is the
experience described in literature.

Finally a literature survey is presented of the reduction percentages of BAO and
PAO obtained with HSV.

In chapter 11 the results of basal serum gastrin determinations are represented. As a
consequence of the operation gastrin increases by 60% compared to the preoperative
value and rises further significantly later (over 100% compared to preoperatively).
This rise is not understood. 1t is demonstrated further that patients who have used
cimetidine before operation show a higher gastrin level preoperatively than those
who have not; this significant difference remains present at all time periods after
operation.

No correlation has been found between gastrin and gastric acid secretion either
before or after operation. Gastrin appears to behave independently; its role has not
yet been elucidated.

In chapter 12 the results of serum vitamin B, are described. Two different methods
of determination have been employed ("total cobalamine” and "true cobalamine™)
and a correction factor was needed for adjustment. A decreasing tendency seems
likely - which could be expected as a consequence of the denervation of the parietal
cell mass - but this could not be proved conclusively. However, the results can be
biased by the difference between the two methods.

Several metabolic parameters are considered in chapter 13: the weight, Hb, AP, Ca,
P, Fe, TIBC. They are known to deteriorate often after partial gastrectomy.

The weight increased significantly, both in patients who had lost weight before
operation and in those who had not. So no deterioration of the general condition was
concluded, but even preoperatively this was not below the average, Among the
parameters in the blood no change was found. The conclusion is that HSV does not
confer demonstrable deleterious metabolic effects.

161



17.

b

Chapter 14 is devoted to the possible hereditary influence on DU. Both family history
and blood group have been studied, as Lam and Sircus did in 1976. The results show
that among the patients studied blood group O is predominant compared to the
standard population, but no differences are demonstrated between patients with and
without a recurrence. It is demonstrated further that patients with blood group O are
more likely to develop preoperative complications, than patients with A, B or AB.
This can explain why blood group O is predominant in DU patients, since patients
with a complication are more likely to ask for treatment than those without. This
explanation is at least as plausible for the predominance of blood group O than the
usually held idea that patients with this blood group are more prone to develop DU.
Tt is demonstrated further that early onset of the disease is correlated with a positive
family history, a longer history until operation and a higher PAO. Late onset of the
disease correlates with a higher complication rate and a shorter history before
operation (which means that these patients are operated on earlier). It is not unlikely
that their shorter history is a consequence of a higher complication rate.

In chapter 15 an attempt is made to analyse the recurrences. Comparing the same
characteristics as mentioned in chapter 4 the differences in patients with and without
a recurrence are considered. Women have had fewer recurrences than men (just
below significance). Correlated with recurrences are: a longer history - which means
that most patients with a recurrence were operated on early in the series and
consequently show the characteristics of the early technique - and a history of
psychiatric treatment.

The recurrence rate is calculated in several different ways trying to estimate the
ultimate recurrence rate: surprisingly different percentages can be estimated, among
others a steadily increasing percentage as assessed by life table analysis.

The relation between acid secretion/hypersecretion and recurrences is considered. It
appears likely that several recurrences were method failures, others surgeon failures.
Hypersecretion alone does not seem to predispose to a recurrence, but hypersecretors
having an adequale reduction of acid secretion after operation have more recurrences
than normosecretors with an adequate reduction (not significantly so).

In chapter 16 some anecdotal observations have been collected, some of them not
earlier described.

The short case histories of all patients who developed a recurrence have been
assembled in an appendix.

Concluding remarks

HSV is a safe operation as demonstrated by its low mortality and morbidity, and is
almost without disadvantages. Side effects are of minor importance and on average
cannot be distinguished from those in a healthy population.

HSV can be taught successfully to residents in training and must be considered at
present the operation of choice in the treatment of duodenal ulcer. With ample
experience the application of the operation in complicated cases of DU can be
recommended.

The only real objection to HSV appears to be a higher recurrence rate compared
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with other operations. This higher rate may be caused by the initial inexperience, but
perhaps it is inherent to HSV. However, how severe is a recurrence after HSV?

First: should a recurrence after HSV always be considered a failure? Many recurrent
ulcers develop in connection with severe stress. The majority of these recurrences
heal quickly with a short course of cimetidine; some heal or become symptomless
without any treatment at all. Thus the course of a recurrence after HSV appears to
be rather benign and it can be treated casily. In other words: HSV has modified the
natural history of disease favourably in many of those patients, for whom the operation
was not a complete success.

This benign course of a recurrent ulcer contrasts sharply with the behaviour of a
recurrence after other operations, when it is notoriously difficult to treat.

It seems justified to conclude that, for HSV, the obligatory link recurrence = Visick
4 should be abolished. In order to judge the results objectively a dynamic Visick
grading, as described, can be applied demonstrating the modified natural history
continuously.

Second: it is not that simple to indicate the number of recurrences in correct
relationship with the whole population and with time.

The statement: "the recurrence rate of an operation applied on X patients with an
average follow-up of Y months is 2% reveals less than usually thought. Generally
the recurrence rate is thought to reach a plateau, which is inherent to the procedure.
It is not unlikely, however, that it is more complicated - as has been demonstrated.
The relation to time is seldom expressed accurately but this can be achieved by means
of the life-table method.

Because of its statistical nature and difficult interpretation this method is seldom
applied. If applied on this series the recurrence hazard appears to remain the same.
Nevertheless from the same data similar conclusions can be drawn as found in most
reports, namely, that most recurrences occur within a few years after operation. If
the life table analysis were to be applied on other series it is likely that a similar
constant recurrence risk would be found **2, This probably holds true for other
operations as well. In one of Andersen’s reports '* where he described the application
to HSV he has made a comparison with the outcome of partial gastrectomy results,
showing that the recurrence hazard in these operations is equally constant, be it at a
lower level.

It is not clear whether this risk remains the same or declines after some more years.
Therefore the expression: "the recurrence rate of operation Z is 10%” is not very
useful and indicates the recurrence rate after an "average” observation period. This
average, however, is not composed uniformly. A comparison of such rates in
controlled trials can be useful, but the life table method is more revealing.

Third: as discussed in the introduction and elsewhere, there are most likely qualitative
differences among recurrences found: method failures, surgeon failures and patient
failures. Method failures are unavoidable but their number should be low for a
standard operation. It is difficult to estimate this method failure rate for HSV, since
it can be patient dependant (size of the antrum, hypersecretion).’
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Surgeon failures should be as low as possible ** %7, but depend on the intrinsic
complexity of the operation. In contrast to common belief HSV is not a very easy
operation and this has been siressed by several authors '27-258: 331354 T js 3 demanding
procedure and a very careful and accurate technique is extremely important.

Patient failures are probably hard to avoid but selection of the patients is important.
The indications for operation are always difficult to appreciate objectively in judging
results. Psychologically labile patients probably stand a higher chance of failure. If
they are excluded, the result of a series will undoubtedly be better, but these patients
have possibly been neglected. Moreover extreme circumstances of stress can
contribute to a recurrence in non-labile persons.

This mixture of qualitatively differing recurrences which cannot be discerned at
present is possibly responsible for the poor predictive value of gastric secretion tests
with respect to the development of a recurrence and also for the quality control of
the surgical performance. Perhaps these tests would be very valuable if only surgeon
failures occurred.

On the basis of this poor correlation it is easy to conclude that acid secretion only
plays a minor role in the pathogenesis of a recurrence (as confirmed in the literature).
It is perhaps better to state that it has an important role in some but a minor role in
others, but unfortunately it is not clear to whom this applies.
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Samenvatting en conclusies

In hoofdstuk | worden de opzet en het doel van het onderzoek uiteen gezet, alsmede
de omstandigheden waaronder dit onderzoek gerealiseerd werd. Het valt op dat het
aantal operaties voor het ulcus duedeni (UD) in de regio waar het onderzoek
plaatsvond aanzienlijk is teruggelopen in vergelijking met twee decennia tevoren.
WVanaf 1974 werd HSV in toenemende mate toegepast en werd spoedig de operatie
der keuze voor het UD. Deze operatie werd dan ook in het opleidingsschema ingepast,
hetgeen resulteerde in het feit dat 64 % van de operaties werd verricht door assistenten
in opleiding. Wat de indicaties betreft: de meest voorkomende indicatie was cen
recidiverend UD bij falende interne behandeling. Een klein gedeelte van de patienten
werd behandeld voor een complicatie van het UD. De naamgeving van de operatie
wordt aan de orde gesteld; gekozen werd voor Highly Selective Vagotomy. Tenslotte
wordt getheoretiseerd over de componenten die uviteindelijk "het” recidief percentage
uitmaken, exponent van het falen van de behandeling. Deze componenten zijn:
factoren inherent aan de methode, factoren bijgedragen door de operateur en {actoren
van de kant van de patient.

Hoofdstuk 2 geeft een kort overzicht van het natuurlijke beloop van het UD dat

nogal onvoorspelbaar blijkt te zijn. Deze wispelturigheid wordt geaccentueerd door
epidemiologische en historische gegevens. Tenslotte wordt schetsmatig weergegeven
welke de voornaamste operatieve behandelingen zijn geweest in de loop van de tijd.

In hoofdstuk 3 wordt beknopt de chirurgische anatomie besproken; de vagale
zenuwvoorziening van de maag met de nadruk op chirurgische knelpunten word!
belicht. Vervolgens komt enige basale fysiologie aan de orde. Op grond van deze
gegevens wordt getracht de fundering voor de diverse operaties, die in de loop der
jaren zijn toegepast, toe te lichten.

In hoofdstuk 4 worden de patienten beschreven; vele karakteristicken van deze
populatie worden hierbij vermeld, met een opsplitsing in mannen en vrouwen. De
enige gegevens die hierbij significante verschillen opleveren tussen mannen en
vrouwen zijn: lengte, gewicht, leeftijd ten tijde van de operatie, familie-anamnese,
periodiciteit van de klachten, nervositas, alcoholgebruik en enkele zuursecretie-
resultaten (in hoofdstuk 15 zal een soorgelijke tabel gegeven worden, die echter een
onderverdeling geeft in patienten mét en patienten zonder een recidief). Vervolgens
worden de gebruikte statistische methoden vermeld en toegelicht.

Hoofdstuk 5 geeft een uitvoerige beschrijving van de operatietechnick, waarbij
tevens het beleid voor en na de operatie aan de orde gesteld wordt. Verder wordt de
gang van zaken besproken wanneer de operatie wordt uitgevoerd voor een complicatie
van het UD: bloeding, perforatie, stenose. Tevens worden enkele mogelijke variaties
besproken en wordt de techniek die aan het begin van het onderzoek werd toegepast
toegelicht.

Hoofdstuk 6 beschrijft de principes van controletesten; deze zijn bedoeld om de
kwaliteit van de operatie te beoordelen. Er zijn twee soorten testen, ieder met eigen
voor- en nadelen: peroperatieve en postoperatieve testen. Alle testen pogen de
volledigheid van de uitgevoerde vagotomie vast te stellen, hetgeen vodronderstelt
dat hiervoor betrouwbare criteria mogelijk zijn. De meest gebruikte test is de
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insulinetest; de waarde hiervan wordt aan de hand van gegevens uit de literatuur aan
een kritisch onderzoek onderworpen. De insulinetest werd in het huidige onderzoek
nict gebruikt, de redenen hiervoor worden aangegeven. In plaats hiervan werden
zuursecretietesten verricht met histamine, resp. pentagastrine als stimulans. Het
resultaat hiervan zal in hoofdstuk 10 worden besproken.

In hoofdstuk 7 wordt de methode van de kwalitatieve beoordeling van de resultaten
toegelicht: de gradering volgens Visick. Een naar Goligher gemodificeerde Visick
gradering werd bij dit onderzoek toegepast, zij het met enkele kleine aanpassingen.
Vervolgens wordt de praktische gang van zaken betreffende de nacontrole besproken:
de "follow-up”. Uiteindelijk kon van 96% van de patienten - of 99%, indien de
inmiddels overleden patienten hierbij worden gerekend - betrouwbare informatie
verkregen worden betreffende hun toestand na de operatie. De gemiddelde follow-up
bedroeg 50.4 maanden (6-99).

Hoofdstuk 8 behandelt de resultaten. Allereerst wordt de klassieke retrospectieve
Visick gradering gepresenteerd zoals deze werd gegeven op de afsluitingsdatum van
het onderzoek: 1-7-82. Per definitie worden hierbij patienten met een recidief ulcus
na operatic als een mislukking beschouwd. Tevens wordt een andere manier van
presentatie van gegevens aangegeven, zoals deze door Visick zelf in 1948 ook werd
uitgevoerd. Dit leidt tot een veel dynamischer beeld van de resultaten: gradering
vindt daarbij jaarlijks plaats, waarbij het uitgangspunt voor iedere patient het moment
van operatie is. Herwaardering van de gradering is hierbij steeds mogelijk {ook bij
recidieven behalve wanneer re-operatie heeft plaatsgehad). Dezelfde dynamische
gradering wordt toegepast op een constant blijvende groep patienten die 5 jaar
follow-up voltooid hebben. Beide dynamische graderingsmethoden tonen hetzelfde
beeld: een constant percentage goede en zeer goede resultaten (iets minder dan
90%) en een constant mislukkingspercentage van 6-7%, waarvan de helft als
permanente mislukking moet worden beschouwd. Het merendeel van de mislukkingen
berust op een recidief. Het recidiefpercentage van de gehele groep bedraagt 9,2%
(24 van 262); voor vrouwen 4,1% en voor mannen 10,3%. Vervolgens worden de
mortaliteit, complicaties en de bijwerkingen besproken. De mortaliteit was laag
(0,4%), en leek niet gekoppeld aan de aard van de operatie, Er waren geen
complicaties met ernstige gevolgen, behoudens twee re-operaties voor een obstructie.
De bijwerkingen van de operatie waren zeer gering, met name ontbraken symptomen
zoals dumping en diarrhee - berucht na vagotomie - praktisch geheel.

In hoofdstuk 9 worden de resultaten besproken van de toepassing van HISV bij het
gecompliceerde UD. Deze resultaten zijn zeker zo goed als die van de groep die
zonder voorafgaande complicatie werd geopereerd. Beide groepen worden in
meerdere opzichten met elkaar vergeleken. Er deden zich geen ernstige
postoperatieve complicaties voor bij de patienten die een HSV ondergingen na een
complicatie van hun UD.

Hoofdstuk 10 behandelt de zuursecretietesten en de resultaten hiervan. In de inleiding
worden enkele aanpassingen uitgelegd, die nodig waren teneinde de resultaten van
histamine- en pentagastrinetesten met elkaar te kunnen vergelijken. Tevens wordt
de witvoering van de zuursecretietesten besproken. De resultaten van
zuursecretietesten onder basale (BAO) en maximaal gestimuleerde omstandigheden
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(PAO) worden gepresenteerd voor diverse categorieén patienten: alle patienten
samen, patienten met en zonder recidief, mannen en vrouwen zonder recidief, Verder
worden gekoppelde en gepaarde waarnemingen gebruikt die veranderingen van de
zuursecretiegegevens in de loop van de tijd laten zien. De conclusie hiervan is dat de
BAO na de operatie + 60% daalt en dan constant blijft. Bij patienten met een recidief
treedt geen daling op. Voor de PAQ bedraagt de daling 50%. Bij patienten met een
recidief is de daling iets minder groot doch later verdwijnt dit verschil weer. Mogelijk
neemt de PAO langzaam toe in de loop van de tijd. Er blijkt slechts een gering verschil
te bestaan tussen de gegevens verkregen bij mannen en vrouwen. De meest gevoelige
parameter die bijdraagt tot de zuurproductie is de aciditeit. Bij vergelijking van de
resultaten van patienten met en zonder recidief blijkt de parameter met de hoogste
voorspellende waarde voor het krijgen van een recidief te zijn: een postoperatieve
BAO (na V% jaar) van = 3.5 mmol/uur, maar de gevoeligheid en de specificiteit
hiervan zijn nogal laag, zoals dit ook in de literatuur wordt beschreven. Preoperatief
worden geen verschillen gevonden met enige voorspellende waarde ten aanzien van
het optreden van het recidief. Tenslotte wordt een literatuuroverzicht gegeven
betreffende de verkregen zuurreductiepercentages bij HSV.

In hoofdstuk 11 worden de resultaten weergegeven van gastrine bepalingen in het
bloed. Als gevolg van de operatie stijgt het gastrine t.0.v. de preoperatieve waarde.
De stijging bedraagt + 60%, doch neemt later significant toe tot meer dan 100%.
Een verklaring hiervoor kan niet worden gevonden. Tevens wordt aangetoond dat
patienten, die preoperatief cimetidine hebben gebruikt gemiddeld voor de operatie
een hoger gastrinegehalte hebben en ook na de operatie op ieder tijdstip significant
hogere waarden blijven houden. Er werd geen verband gevonden tussen
gastrinegedrag en de resultaten van het zuursecreticonderzoek, noch voor de operatie
noch erna. Gastrine blijkt zich onafhankelijk van de zuurproductie te gedragen. De
betekenis hiervan is vooralsnog niet duidelijk.

In hoofdstuk 12 worden de resultaten gepresenteerd van de serum vitamine By,
bepalingen. Tijdens de periode van onderzoek werden twee verschillende soorten
bepalingen verricht, {“total cobalamine "en” true cobalamine”™ methode), die via cen
gestandaardiseerde omrekeningsfactor aan elkaar werden geassimileerd. Hoewel een
dalende tendens aanwezig leek te zijn - hetgeen op grond van de denervatie van de
parietale celmassa verwacht zou kunnen worden - kon dit toch niet onomstotelijk
worden aangetoond. Hierbij speelde ongetwijfeld het lager uitvallen van de
"omgerekende” waarden van de vroegere bepalingsmethode (total cobalamine) ten
opzichte van de nieuwe methode een rol, waardoor een eventuele echte daling
versluierd zou kunnen worden.

In hoofdstuk 13 worden metabole parameters zoals gewicht en (in het bloed)
haemoglobine, alkalische fosfatase, calcium, fosfaat, ijzer en totale ijzerbindings-
capaciteit onder de loep genomen. Hiervan is bekend dat ze m.n. na een maagresectic
in ongunstige zin zouden kunnen veranderen. Voor de bloed-parameters werd geen
verandering waargenomen; het gewicht nam significant toe, hetgeen beschouwd mag
worden als uiting van het niet achteruitgaan van de voedingstoestand, die overigens
ook preoperatief zelden te wensen overliet. Er werd onderscheid gemaakt tussen
patienten die voor de operatie ten gevolge van hun ulcusziekte wel of geen
gewichtsverlies hadden geleden. Bij beide categorieén nam het gewicht toe, bij de
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eerste iets meer. Geconcludeerd wordt dat HSV geen aantoonbare nadelige metabole
gevolgen heeft.

Hoofdstuk 14 is gewijd aan de mogelijke invioed van erfelijke predispositie wat
betreft het UD lijden. Zowel familie-anamnese als bloedgroep werden bestudeerd,
ten dele aan de hand van een uitgebreid onderzoek, dat Lam & Sircus hieraan in
1976 hebben gewijd. Als resultaat blijkt, dat onder de patienten van dit onderzoek
bloedgroep O iets vaker voorkomt dan bij de normale bevolking, doch er is geen
duidelijk verschil tussen de patienten die wel en die geen recidief ontwikkelden.
Tevens wordt aangetoond dat patienten met bloedgroep O duidelijk meer
preoperatieve complicaties hebben gehad dan de patienten met bloedgroep A, B of
ARB. Dit kan een verklaring zijn voor het vaker voorkomen van bloedgroep O in elke
populatie UD-patienten aangezien door deze complicaties patienten eerder
gedwongen worden zich onder behandeling te stellen. Deze verklaring is op zijn
minst zo plausibel als de tot nu toe geldende, namelijk dat mensen met bloedgroep O
een grotere kans hebben om een UD te krijgen. Verder wordl aangetoond dat een
vroeg begin van de ziekte positief geassocieerd is met een positieve familie-anamnese,
een langere duur van de anamnese tot aan de operatie en een hogere PAO. Wanneer
de ziekte zich op latere leeftijd voor het eerst manifesteert is de kans op complicaties
groter en is de duur van de anamnese duidelijk korter, d.w.z. deze patienten worden
eerder geopereerd; mogelijk hangt dit weer samen met de toegenomen kans op
complicaties.

In hoofdstuk 15 wordt een poging gedaan te achterhalen waarom patienten met een
recidief dit ontwikkeld hebben. Allereerst worden alle gegevens, die in hoofdstuk 4
werden gegroepeerd en onderverdeeld in mannen en vrouwen, beschouwd, doch nu
onderverdeeld in patienten met en zonder recidief. Vrouwen blijken minder vaak
een recidiefl te hebben dan mannen, doch dit was net niet significant. De factoren die
positiel geassocieerd zijn met het optreden van een recidief waren: langere follow-up,
waaruit blijkt dat de meeste recidieven stammen uit de begintijd en dientengevolge
ook de kenmerken dragen van de vroegere operatietechniek, en een psychiatrische
anamnese. Vervolgens wordt het recidief percentage nader geanalyseerd. Dit wordt
op diverse manieren gedaan met de bedoeling een extrapolatie naar de toekomst te
kunnen maken. Dit blijkt verrassende resultaten op te leveren: diverse percentages
kunnen aannemelijk gemaakt worden, onder andere een constant toenemend
percentage. Dit laatste wordt gevonden bij toepassing van de “life-table™ methode.
Vervolgens wordt de relatie zuursecretie / hypersecretie en recidief nagegaan. Op
grond hiervan wordt aannemelijk gemaakt dat een aantal recidieven tot stand kwamen
op grond van een methodische en een aantal op grond van een chirurgische
tekortkoming. Tenslotte blijkt dat het optreden van een recidief niet met hypersecretie
gecorreleeerd is, doch wel met de grootte van de PAO reductie. Het is opvallend dat
patienten met hypersecretie en een goede reductie een grotere kans op recidief lijken
te hebben dan patienten met normosecretie en een goede reductie. Dit verschil is
echter niet significant.

In hoofdstuk 16 worden enkele bijzondere waarnemingen vermeld waarvan enkele
nog niet eerder werden beschreven na een HSV. In de bijlage worden de
ziektegeschiedenissen beschreven van alle patienten, die een recidief ontwikkelden.
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Slotbeschouwing

HSV is een veilige operatie zoals blijkt uit de geringe mortaliteit en geringe
morbiditeit. De operatie heeft praktisch geen nadelen, er zijn slechts geringe
bijwerkingen waarbij het verschil met de normale populatie niet significant is. HSV
kan uitstekend onderwezen worden aan chirurgen in opleiding en moet beschouwd
worden als eerste keuze bij de chirurgische behandeling van het UD. De toepassing
ervan bij opgetreden complicaties is aan te bevelen mits voldoende ervaring bestaat.
Het enige bezwaar van HSV lijkt het aantal recidieven in vergelijking met de resultaten
na andere operaties te zijn. Hoewel dit hogere percentage wellicht samenhangt met
onervarenheid in het begin, bestaat de mogelijkheid dat dit verhoogde percentage
inherent is aan de HSV in vergelijking met andere operaties. Echter hierbij doet zich
het probleem voor van het begrip "mislukking” (recidief = Visick 4 = mislukking).
Hierbij dienen de volgende overwegingen in aanmerking genomen te worden.

Ten eerste: is een recidief na HSV wel gelijk te stellen aan een mislukking? Veel
recidief ulcera ontstonden in omstandigheden die ernstige stress met zich
meebrachten. De meeste van deze recidieven genazen in het algemeen snel met
cimetidine; in enkele gevallen was in het geheel geen behandeling noodzakelijk,
aangezien de symptomen reeds verdwenen waren, of het ulcus reeds na korte tijd
genezen was. Het lijkt er derhalve op dat het verloop van een recidief na HSV nogal
goedaardig is en dat het gemakkelijk kan worden behandeld. Anders gezegd: HSV
lijkt het natuurlijke beloop van de ziekte ten gunste te hebben gewijzigd bij een
aantal patienten bij wie de operatie niet 100% succesvol was. Dit goedaardige beloop
staat in scherp contrast met het moeilijk behandelbare recidief ulcus na andere
operaties. Het lijkt dan ook gerechtvaardigd te concluderen dat bij de toepassing van
HSV de verplichte koppeling “recidief = Visick 4" dient te vervallen. Om tot een
objectieve beoordeling te komen is het gebruik van de dynamische Visick gradering,
zoals beschreven, zeer nuttig, waarbij het door de HSV gewijzigde natuurlijke beloop
van het UD veel beter kan worden weergegeven.

Ten tweede: het is niet zo eenvoudig het recidief-percentage in juiste relatie tot de
totale groep en met de tijd vast te stellen. De uitdrukking: “deze operatie - bij X-
patienten met een gemiddelde follow-up van Y maanden - heeft 2% recidieven” zegt
veel minder dan men intuitief geneigd is aan te nemen. In het algemeen wordt
verondersteld dat dit recidiefpercentage tot een bepaald maximum gaat en dit
maximum zou gerelateerd zijn aan de methode. Het lijkt er echter op, en aanwijzingen
hiervoor worden hier gegeven, dat dit veel ingewikkelder ligt. Zelden wordt het
recidiefpercentage in correct verband gebracht met de tijd. De life table methode
geeft hiervoor een goede oplossing. Dat dit tot heden zo weinig toegepast is komt
omdat de berekeningen hierbij statistisch van aard zijn en moeilijk tot het
voorstellingsvermogen spreken. Indien de life table methode wordt toegepast op
deze serie patienten dan blijkt dat de kans op recidief constant blijft. Echter uit
dezelfde cijfers lijken eveneens dezelfde conclusies te kunnen worden getrokken als
in de literatuur, nl. dat x% recidieven te verwachten zijn en dat de meeste recidieven
optreden binnen enkele jaren na operatie (hoofdstuk 15). Waarschijnlijk zou er,
wanneer een rekenmethode als de life table analyse op andere series zou worden
toegepast, eveneens een constante kans op een recidief worden gevonden **2.
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Dit geldt niet alleen voor de HSV maar waarschijnlijk voor alle operaties. Andersen
'3 heeft in een van de artikelen, waarin de toepassing van deze methode op de HSV
is beschreven, een vergelijking gemaakt met de resultaten van patienten, die in het
verleden een BI of BII resectie hebben ondergaan en die eveneens een constante
recidief kans hebben, zij het geringer. Het is echter nog niet zeker of deze kans op
recidief hetzelfde zal blijven; wellicht is na verloop van jaren toch een afname van
deze kans te verwachten. Dit betekent evenwel dat de uitdrukking “operatie Z heeft
10% recidief” als zodanig niet erg zinvol is en een recidiefpercentage weergeeft na
een "gemiddelde” observatie periode. Dit gemiddelde is bij de diverse onderzoeken
zeer verschillend van samenstelling. Wel waardevol is de vergelijking van dergelijke
percentages in “controlled trials”, hoewel ook hier de life table analyse veel meer
zegt dan het recidiefpercentage op een bepaald moment.

Ten derde: zoals betoogd in de inleiding en zoals in diverse hoofdstukken aan de
orde kwarm zijn er na alle waarschijnlijkheid etiologische verschillen onder de
recidieven. Het is zeer waarschijnlijk dat zich onder de recidieven zowel methodische-
als chirurgische- als patientgebonden mislukkingen bevinden. Mislukkingen inherent
aan de methode zijn waarschijnlijk onvermijdelijk, doch het aantal daarvan dient bij
een standaardoperatie zo klein mogelijk te zijn. Het is moeilijk vast te stellen hoe
hoog dit percentage bij de HSV zal zijn, temeer daar dit samen kan hangen met
patient gebonden factoren. {grootte van het antrum, hypersecretie).

Chirurgische mislukkingen zouden zo laag mogeljk moeten zijn ** *7. Ditis afhankelijk
van de intrinsicke moeilijkheidsgraad van de operatie. In tegenstelling tot wat vaak
aangenomen wordt is een HSV geen gemakkelijke operatie, zoals ook door diverse
auteurs beklemtoond wordt 27 258: 331 35% ‘Hey i5 een operatie waarbij een zeer
nauwkeurige en zorgvuldige techniek van het allergrootste belang is.
Patientgebonden mislukkingen zijn waarschijnlijk moeilijk te vermijden; doch selectie
van patienten is hierbij wel belangrijk. De indikatiestelling tot operatie zal altijd een
moeilijk te beoordelen factor blijven bij evaluatie van de resultaten. Psychisch labiele
personen hebben waarschijnlijk een grotere kans op een slecht resultaat. Als men
deze categorie niet voor operatie accepteert zullen de resultaten wel beter zijn, maar
deze patienten wordt dan (wellicht) tekort gedaan. Qok extreme omstandigheden
kunnen mogelijk bij niet labiele personen tot een recidief leiden (stress).

De mengeling van kwalitatief verschillende “soorten” recidief, die voorlopig niet
onderscheiden kunnen worden en die waarschijnlijk een verschillende pathogenese
hebben, is er mogelijk de oorzaak van dat zuursecretietesten van beperkte waarde
blijken te zijn, wat betreft het voorspellen van het recidief en derhalve ook voor de
kwaliteitsbeoordeling van het chirurgisch handelen. Het is mogelijk dat deze testen
wel grote waarde zouden kunnen hebben indien er alleen maar chirurgische
mislukkingen zouden bestaan. Op grond van de zeer matige correlatie tussen optreden
van recidief en resultaat van zuursecretictesten ligt het voor de hand te concluderen
dat de zuursecretie slechts een ondergeschikte rol speelt bij de pathogenese van het
recidief. Dit is geheel in overeenstemming met de literatuur op dit gebied. Wellicht is
het correcter te stellen dat het bij sommigen wel, bij anderen daarentegen geen
belangrijke rol speelt. Helaas is het niet uit te maken bij wie dit het geval is.

170



List of abbreviations

Several abbreviations and symbols have been used to keep the text, tables and figures
more readible and concise.
S.1. units have been used for all parameters.

symbols

e} man, men, male

Q woman, women, female
* statistically significant
+ present

- absent

abbreviations (in alphabetical order)

All all patients unless specified otherwise
ant anterior

AP alkaline phosphatase

B /11 Billroth /11

BAO basal acid output

Ca calcium

cig cigarettes

Du duodenal ulcer

ESR erythrocyte sedimentation rate
Fe iron

GE gastroenterostomy

Hb haemoglobin

HSV highly selective vagotomy

i.m. intramuscular

iv. intravenous

MAO maximal acid output

n number of patients or values
n.a. not applicable, not applied

n.s. not significant (statistically)
non-rec patients without a recurrence

P value indicating the level of probability
P phosphate

PCV parietal cell vagotomy (= HSV)
PG pentagastrin

PGV proximal gastric vagotomy

PIP proximal interphalangeal
post{op) postoperative

pre{op) preoperative
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pts

PV

rec

rh

sd

sem
TIBC
™V + D
TV + PP

yr(s)
Vis.

patients

predictive value

recurrence (s), patients with a recurrence
rhesus factor

standard deviation
standard error of the mean (sd/Vn)

total iron binding capacity

truncal vagotomy and drainage procedure
truncal vagotomy and pyloroplasty
year(s)

Visick
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