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Abstract
Aim: Patients with locally recurrent rectal cancer (LRRC) frequently present with either 
synchronous metastases or a history of metastases. This study was conducted to evalu-
ate whether LRRC patients without metastases have a different oncological outcome 
compared to patients with a history of metastases treated with curative intent or patients 
with potentially curable synchronous metastases.
Method: All consecutive LRRC patients who underwent intentionally curative surgery 
between 2005 and 2017 in a large tertiary hospital were retrospectively reviewed and 
categorized as having no metastases, a history of (curatively treated) metastases or syn-
chronous metastases. Patients with unresectable distant metastases were excluded from 
the analysis.
Results: Of the 349 patients who were analysed, 261 (75%) had no metastases, 42 (12%) 
had a history of metastases and 46 (13%) had synchronous metastases. The 3- year 
metastasis- free survival was 52%, 33% and 13% in patients without metastases, with a 
history of metastases, and with synchronous metastases, respectively (P < 0.001) A his-
tory of metastases did not influence overall survival (OS), but there was a trend towards 
a worse OS in patients with synchronous metastases compared with patients without 
synchronous metastases (hazard ratio 1.43; 95% CI 0.98– 2.11).
Conclusion: LRRC patients with a history of curatively treated metastases have an OS 
comparable to that in patients without metastases and should therefore be treated 
with curative intent. However, LRRC patients with synchronous metastases have a poor 
metastasis- free survival and worse OS; in these patients, an individualized treatment ap-
proach to observe the behaviour of the disease is recommended.

K E Y W O R D S
distant metastases, locally recurrent rectal cancer, metastasis- free survival, overall survival, 
prognosis

www.wileyonlinelibrary.com/journal/codi
mailto:
mailto:eva.voogt@catharinaziekenhuis.nl


    | 1121VOOGT eT al.

INTRODUC TION

The European Society for Medical Oncology guidelines for the man-
agement of patients with metastatic (colo- )rectal cancer specify 
treatment strategies based on the possibility of achieving a resection 
with clear resection margins (R0 resection) of the primary tumour 
and an R0 resection or ablation of the solitary or oligometastatic 
disease [1]. In marginally resectable metastatic lesions, induction 
chemotherapy may enable conversion of these lesions to a resect-
able or ablatable state [1]. This concept has led to the development 
of treatment strategies comprising a combination of neoadjuvant 
(chemo)radiotherapy and systemic treatment in patients with meta-
static primary rectal cancer, resulting in long- term survival rates ex-
ceeding 50% [2,3].

Similarly, the treatment of locally recurrent rectal cancer (LRRC) 
is intended to achieve an R0 resection— the most important prognos-
tic factor for survival. Depending on local protocols, treatment may 
comprise neoadjuvant chemo(re)irradiation and extensive surgery 
with/without intra- operative radiotherapy [4– 7]. Induction chemo-
therapy is currently being evaluated as a promising addition to this 
treatment to improve resectability and oncological outcomes [8,9].

Synchronous systemic disease is a major problem in LRRC, as ap-
proximately 50% of patients present with distant metastases [10]. 
In particular, patients who develop LRRC within 1 year after the pri-
mary resection or those treated with neoadjuvant radiotherapy for 
the primary tumour are prone to early development of metastatic 
disease [10].

As metastatic disease is considered an indicator of aggressive 
tumour biology, treatment options for LRRC patients with synchro-
nous metastases or a history of metastases (m- LRRC) are usually 
limited to palliative intent, thereby resulting in poor survival rates 
[11– 14]. However, it is unclear whether these metastases progress 
rapidly or whether treatment with curative intent might be feasible 
in some patients.

In our centre, the treatment principles for metastatic primary 
rectal cancer are applied in patients with m- LRRC. Metastatic dis-
ease is considered to be cured if patients with a history of metas-
tases have no signs of recurrent metastatic disease. Synchronous 
metastases are considered curable if an R0 resection of the LRRC 
and radical treatment of the metastases can be achieved.

This study aimed to comparatively evaluate oncological out-
comes in LRRC patients without metastases, those with a history of 
metastases and those with synchronous metastases.

METHODS

Patients

The data of consecutive LRRC patients treated at the Catharina 
Hospital (CZE), a national tertiary referral centre for LRRC, were 
prospectively collected in a database and retrospectively reviewed. 
This study selected all LRRC patients who underwent a curative 

resection between January 2005 and December 2017. Patients with 
local unresectable disease or untreatable distant metastases and pa-
tients with progressive disease during neoadjuvant treatment who 
did not undergo a resection were excluded.

Selected patients were categorized as follows: without me-
tastases (no metastases); with curatively treated synchronous or 
metachronous metastases with the primary tumour (history of me-
tastases); and with resectable metastases diagnosed simultaneously 
with the LRRC, during neoadjuvant treatment or perioperatively 
(synchronous metastases). Patients with both a history of metasta-
ses and synchronous metastases were categorized as having ‘syn-
chronous metastases’.

This study was approved by the local medical ethics board 
(Medical Research Ethics Committees United— Nieuwegein, regis-
tration number W19.031).

Treatment local recurrence

The optimal treatment strategy and timing for all patients were de-
termined at a multidisciplinary team (MDT) meeting attended by a 
specialized surgical oncologist, medical oncologist, radiation oncolo-
gist, radiologist, nuclear medicine specialist and pathologist. Patients 
were eligible for curative treatment if an R0 resection of the LRRC 
and curative treatment of metastatic disease were achievable.

Curative treatment generally comprised neoadjuvant chemora-
diotherapy with concomitant capecitabine administered twice daily. 
Radiotherapy dose was 50– 50.4 Gy, delivered in 25– 28 fractions 
of 1.8– 2.0 Gy. In the case of previous radiotherapy, the dose was 
30– 30.6 Gy, delivered in 15– 17 fractions of 1.8– 2.0 Gy. The gross 
tumour volume was expanded with a margin of at least 1 cm for the 
clinical target volume. The planning target volume consisted of the 
clinical target volume plus a 2 cm margin.

Since 2010, induction chemotherapy before chemo(re)irradi-
ation has been introduced as a treatment option to improve local 
downstaging and, thereby, resectability.

The surgical approach depended on the location and extent of 
the LRRC and was performed by experienced surgical oncologists. 
For the purpose of this study, we categorized the type of resection 
as low anterior resection, abdominoperineal resection, multivis-
ceral resection or nonvisceral resection. A multivisceral resection 
was defined as a resection including a resection of the rectum and 

What does this paper add to the existing literature?

Many patients with locally recurrent rectal cancer (LRRC) 
present with synchronous metastases or a history of me-
tastases. This is the largest study to date comparing the 
oncological outcomes in LRRC patients without distant 
metastases to those with a history of metastases or with 
synchronous metastases.
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at least one pelvic organ/structure (i.e., bladder, prostate, vesicles, 
uterus, vagina, ovaries, sacrum). A nonvisceral resection was de-
fined as a resection of the recurrence without a resection of the 
rectum.

In the case of involved or narrow resection margins and when 
deemed feasible, intraoperative radiotherapy (IORT; dose 10– 
12.5 Gy) was administered. IORT was delivered by electron beam ra-
diotherapy. In earlier years this was delivered using an Elekta SL- 25 
linear accelerator (Elekta Oncology Systems, Stockholm, Sweden). 
From 2016 onwards, IORT was delivered using a Mobetron 2000 
linear accelerator (IntraOp Inc., Sunnyvale CA, USA).

Treatment distant metastases

The treatment strategy for synchronous metastases was determined 
in an MDT meeting. Liver metastases were treated with surgery, ra-
diofrequency ablation or stereotactic radiotherapy, all performed in 
the referring or a partnering hospital. Lung metastases were treated 
with metastasectomy or stereotactic radiotherapy. Lung and liver 
metastases were treated either during the interval between neo-
adjuvant (chemo)radiotherapy and surgery or postoperatively. In 
the case of peritoneal metastases, cytoreductive surgery (CRS) and 

hyperthermic intraperitoneal chemotherapy (HIPEC) was performed 
simultaneously with the LRRC resection. Inguinal or para- aortic 
lymph node metastases were treated with a lymphadenectomy 
simultaneous with the LRRC resection if residual disease was sus-
pected after neoadjuvant treatment.

Follow- up

Patients were followed up in the CZE or in the referring hospital, 
according to the patient's preference. Follow- up was performed ac-
cording to the Dutch guidelines for colorectal cancer and consisted 
of carcinoembryonic antigen measurements four times a year during 
the first 2 years and twice a year during years 3– 5. Ultrasonography 
of the liver and chest radiography or a thoracoabdominal computed 
tomography scan was performed twice a year during the first 2 years 
and once a year thereafter.

End- points and statistical analysis

Continuous data were reported as median (interquartile range), 
and categorical data as count (percentage). To compare individual 

TA B L E  1  Baseline and primary tumour characteristics

Totala  No metastases
History of 
metastases

Synchronous 
metastases

P 
valueN = 349 (%) N = 261 (%) N = 42 (%) N = 46 (%)

Gender Female 121 (34.7) 93 (35.6) 12 (28.6) 16 (34.8) 0.694

Male 228 (65.3) 168 (64.4) 30 (71.4) 30 (65.2)

Age at resection 
(years)

Median (IQR) 64 (58– 71) 65 (59– 72) 62 (58– 69) 63 (52– 69) 0.074

ASA I– II 279 (85.3) 220 (87.3) 26 (78.8) 33 (78.6) 0.186

III 48 (14.7) 32 (12.7) 7 (21.2) 9 (21.4)

Tumour stage pT1/T2 71 (20.7) 60 (23.5) 6 (14.3) 5 (10.9) 0.082

pT3/T4 272 (79.3) 195 (76.5) 36 (85.7) 41 (89.1)

Nodal stage pN0 151 (44.4) 121 (47.8) 12 (29.3) 18 (39.1) 0.063

pN1/2 189 (55.6) 132 (52.2) 29 (70.7) 28 (60.9)

Neoadjuvant 
radiotherapy

None 146 (41.8) 108 (41.4) 11 (26.2) 27 (58.7) 0.036

Short- course radiotherapy 104 (29.8) 80 (30.7) 14 (33.3) 10 (21.7)

Full- course (chemo)
radiotherapy

99 (28.4) 73 (28.0) 17 (40.5) 9 (19.6)

Type of surgery TEM 13 (3.7) 13 (5.0) 0 (0) 0 (0) 0.011

Rectosigmoid resection/
LAR

236 (67.6) 178 (68.2) 22 (52.4) 36 (78.3)

Abdominoperineal resection 100 (28.7) 70 (26.8) 20 (47.6) 10 (21.7)

Adjuvant therapy None 285 (81.7) 222 (85.1) 27 (64.3) 36 (78.3) 0.004

Adjuvant chemotherapy 64 (18.3) 39 (14.9) 15 (35.7) 10 (21.7)

Abbreviations: ASA, American Society of Anesthesiologists Physical Status; IQR, interquartile range; LAR, low anterior resection; TEM, transanal 
endoscopic microsurgery.
aNumbers do not always add up to 349 due to missing values (ASA n = 22; tumour stage n = 6; nodal stage n = 9). 
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variables, the Mann– Whitney U and chi- squared tests were per-
formed as appropriate.

The end- points were overall survival (OS:time between the 
date of LRRC surgery and the date of death or last follow- up), local 
recurrence- free survival (LRFS:time between the date of LRRC 
surgery and the date of histologically or radiologically proven 
local re- recurrence or last follow- up), and metastasis- free sur-
vival (MFS:time between the date of LRRC surgery and the date 
of histologically or radiologically proven distant metastases or last 
follow- up).

The OS, LFRS and MFS were estimated using the Kaplan– Meier 
method, and differences were assessed using the log rank test. For 
multivariable analyses, the Cox regression method was applied using 
all variables with a P < 0.100 in the univariable analyses. Two- sided 
P values <0.05 were considered statistically significant. Statistical 
analysis was performed using IBM SPSS® version 23 for Windows® 
(IBM, Armonk, NY, USA).

RESULTS

Patients

Of the 349 patients who met the selection criteria, 261 (75%) never 
had distant metastases, 42 (12%) had a history of metastases and 46 
(13%) had synchronous metastases; 14/46 patients also had a his-
tory of metastases. All included patients underwent pelvic surgery 
as well as treatment for their metastatic disease. Patient character-
istics and details of the primary and recurrent tumour are shown in 
Tables 1 and 2, respectively. Patients with synchronous metastases 
had a shorter interval between resection of the primary tumour and 
the LRRC (26 months) than patients without metastases and pa-
tients with a history of metastases (31 and 42 months respectively, 
P = 0.014). Patients with synchronous metastases more often re-
ceived induction chemotherapy for their LRRC than patients without 
or those with a history of metastases (P = 0.033), and the latter more 

TA B L E  2  Recurrent tumour characteristics, treatment and outcomes

Total No metastases
History of 
metastases

Synchronous 
metastases

P 
valueN = 349 (%) N = 261 (%) N = 42 (%) N = 46 (%)

Time to recurrence (months)a  Median (IQR) 31 (19– 50) 31 (19– 49) 42 (34– 63) 26 (17– 47) 0.013

Number of recurrences 1 296 (84.8) 229 (87.7) 30 (71.4) 37 (80.4) 0.016

2– 3 53 (15.2) 32 (12.3) 12 (28.6) 9 (19.6)

Multifocality No 310 (88.8) 235 (90.0) 36 (85.7) 39 (84.8) 0.460

Yes 39 (11.2) 26 (10.0) 6 (14.3) 7 (15.2)

Induction chemotherapy No 237 (67.9) 186 (71.3) 27 (64.3) 24 (52.2) 0.033

Yes 112 (32.1) 75 (28.7) 15 (35.7) 22 (47.8)

Neoadjuvant radiotherapy None 27 (7.7) 14 (5.4) 8 (19.0) 5 (11.1) 0.012

Short- course 
radiotherapy

3 (0.9) 2 (0.8) 0 (0) 1 (2.2)

Full- course (chemo)
radiotherapy

117 (33.5) 88 (33.7) 9 (21.4) 20 (43.5)

(Chemo)reirradiation 202 (57.9) 157 (60.2) 25 (59.5) 20 (43.5)

Type of surgery Low anterior resection 54 (15.5) 39 (14.9) 5 (11.9) 10 (21.7) 0.744

Abdominoperineal 
resection

25 (7.2) 17 (6.5) 4 (9.5) 4 (8.7)

Nonvisceral resection 32 (9.2) 24 (9.2) 5 (11.9) 3 (6.5)

Multivisceral resection 238 (68.2) 181 (69.3) 28 (66.7) 29 (63.0)

Intraoperative radiotherapy No 60 (17.2) 43 (16.5) 8 (19.0) 9 (19.6) 0.828

Yes 289 (82.8) 218 (83.5) 34 (81.0) 37 (80.4)

Resection margin R0 219 (62.8) 166 (63.6) 29 (69.0) 24 (52.2) 0.224

R1/R2 130 (37.2) 95 (36.4) 13 (31.0) 22 (47.8)

Histologyb Adenocarcinoma 287 (92) 216 (92) 32 (91) 39 (89) 0.657

Mucinous carcinoma 26 (8) 18 (8) 3 (9) 5 (11)

Postoperative complications Clavien– Dindo 1– 2 254 (72.8) 191 (73.2) 31 (73.8) 32 (69.6) 0.868

Clavien– Dindo 3– 5 95 (27.2) 70 (26.8) 11 (26.2) 14 (30.4)

Abbreviation: IQR, interquartile range.
aDuration between primary surgery and current recurrence; missing values n = 8. 
bMissing values n = 36, as these patients had a complete pathological response. 
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History of metastases 
(N = 42)

Synchronous metastases 
(N = 46)

History of 
metastases

Synchronous 
metastases

Livera  23 9 15

Single 10 3 9

Multiple 13 6 6

Treatmentb,c 

Resection (e.g., 
metastasectomy, 
hemihepatectomy)

22 8 11

RFA 4 3 1

Stereotactic radiotherapy 0 0 2

Systemic chemotherapy 0 0 2

Lunga  13 2 6

Single 11 1 3

Multiple 2 1 3

Treatment

Resection 11 2 1

Stereotactic radiotherapy 2 0 4

Unknown 0 0 1

Peritoneala,d  7 5 18

Single (PCI ≤ 2) 3 1 6

Multiple (PCI > 2) 4 4 12

Treatment

Cytoreductive surgery + 
HIPEC

3 2 10

Cytoreductive surgery 
–  HIPEC

4 3 8

Lymph nodes (inguinal/
para- aortic)a 

3 1 6

Single 2 0 2

Multiple 1 1 4

Treatment

Metastasectomy 3 0 3

Systemic chemotherapy 0 1 3

Othera  0 0 2

Single NA NA 2

Multiple NA NA 0

Treatment

Metastasectomy NA 1 2

Systemic chemotherapy NA 0 1

Abbreviations: HIPEC, hyperthermic intraperitoneal chemotherapy; NA, not applicable; PCI, 
peritoneal cancer index; RFA, radio frequency ablation.
aThe numbers are not in agreement with the number of patients with metastases as some patients 
were diagnosed with metastases in more than one organ. 
bOne patient could have undergone multiple treatments in cases of multiple metastases (e.g., 
metastasectomy and RFA). 
cOnly the definitive treatment for a specific metastasis is listed. If neoadjuvant chemotherapy was 
administered before metastasectomy, the chemotherapy was not scored as a treatment. 
dIncluding metastases in the ovary and abdominal wall. 

TA B L E  3  Location, extent and 
treatment of metastases
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often underwent (chemo)reirradiation for the LRRC than patients 
with synchronous metastases, who underwent full- course (chemo)
radiotherapy more often (P = 0.012). Intraoperative radiotherapy 
was delivered in 82.8% of the patients. A multivisceral resection was 
performed in 238 patients; details about the organs resected with 
this multivisceral resection are show in Table S1.

Location and treatment of metastases

Details about the types of metastases are shown in Table 3. The ma-
jority of the patients with a history of metastases had liver metasta-
ses (n = 23, 54%), which were mainly treated with metastasectomy 
(n = 22). Thirteen patients had lung metastases (31%), mainly treated 

F I G U R E  1  Overall survival (a), 
local recurrence free survival (b) and 
metastasis- free survival (c) in LRRC 
patients without metastases, with 
a history of metastases and with 
synchronous metastases

Overall survival(A)

(B)

1,0

0,8

0,6

0,4

0,2

0,0

1,0

0,8

0,6

0,4

0,2

0,0

1,0

0,8

0,6

0,4

0,2

0,0

0

261

42

46 39

40

237

Local recurrence free survival

(C) Metastasis free survival

6 12

211

37

31 25

34

187

18 24

155

28

21 13

22

133 117

19

11

30 36 months

0

261

41 34

31

214 164

19

21 11

13

126 106

11

7 4 3

8 6

88 71

46

6 12 18 24 30 36 months

0

261

41

46 27

34

215 163

22

9 5

14

122 101

10

3 2

7

82 73

6

2

6 12 18 24 30 36 months

P<0.001

P=0.129

P=0.253

no metastases

history of metastases

synchronous metastases

no metastases

history of metastases

synchronous metastases

no metastases

history of metastases

synchronous metastases

No. at risk

No metastases

History of metastases

Synchronous metastases

No. at risk

No metastases

History of metastases

Synchronous metastases

No. at risk

No metastases

History of metastases

Synchronous metastases
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TA B L E  4  Results of univariable and multivariable analyses

Overall survival
Local recurrence–    
free survival Metastasis– free survival

HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value

Age, years

≤65 1.00 – 1.00 – 1.00 – 1.00 – 

>65 1.43 1.10– 1.86 0.008 1.62 1.23– 2.14 0.001 0.81 0.59– 1.12 0.202 0.84 0.62– 1.14 0.260

Gender

Female 1.00 – 1.00 – 1.00 – 

Male 1.06 0.81– 1.39 0.681 1.24 0.88– 1.73 0.214 1.07 0.78– 1.46 0.684

ASA

1– 2 1.00 – 1.00 – 1.00 – 

3– 4 1.08 0.74– 1.60 0.685 0.67 0.39– 1.16 0.155 1.12 0.72– 1.74 0.615

T- stage primary

T0/T1/T2 1.00 – 1.00 – 1.00 – 1.00 – 

T3/T4 1.43 1.01– 2.02 0.042 1.36 0.92– 2.01 0.119 1.18 0.79– 1.76 0.413 1.32 0.90– 1.94 0.150

N- stage primary

N0 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

N1/N2 1.58 1.20– 2.08 0.001 1.38 1.02– 1.89 0.040 1.70 1.22– 2.36 0.002 1.43 1.01– 2.01 0.044 1.75 1.28– 2.40 0.001 1.76 1.27– 2.45 0.001

Neoadjuvant radiotherapy primary

No 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

Short- course radiotherapy 1.29 0.94– 1.76 0.113 0.96 0.53– 1.72 0.879 1.90 1.28– 2.83 0.001 1.01 0.51– 2.00 0.973 1.04 0.72– 1.49 0.838

Full- course (chemo)radiotherapy 1.42 1.03– 1.96 0.033 1.03 0.57– 1.8
6

0.933 2.44 1.65– 3.61 <0.001 1.12 0.57– 2.19 0.750 1.15 0.80– 1.66 0.443

Type of surgery primary

TEM 1.00 – 1.00 – 1.00 – 

Rectosigmoid/LAR 0.95 0.48– 1.86 0.875 0.90 0.39– 2.04 0.791 2.11 0.78– 5.73 0.142

Abdominoperineal resection 1.17 0.58– 2.35 0.660 1.15 0.49– 2.68 0.751 2.34 0.85– 6.47 0.102

Adjuvant therapy primary

None 1.00 – 1.00 – 1.00 – 

Chemotherapy 1.03 0.73– 1.45 0.870 1.19 0.80– 1.76 0.396 1.31 0.90– 1.90 0.153

Number of recurrences

1 1.00 – 1.00 – 1.00 – 

2– 3 0.99 0.68– 1.44 0.954 1.22 0.80– 1.88 0.356 1.14 0.76– 1.73 0.524

Induction chemotherapy

No 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

Yes 0.99 0.73– 1.35 0.960 1.59 1.15– 2.19 0.005 1.41 0.99– 2.02 0.055 1.43 1.04– 1.95 0.026 1.20 0.85– 1.69 0.301

Neoadjuvant radiotherapy LRRC

None 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

Short- course radiotherapy 0.93 0.22– 3.99 0.920 0.79 0.17– 3.74 0.764 0.87 0.20– 3.82 0.856 1.09 0.22– 5.49 0.915 0.35 0.05– 2.61 0.304 0.29 0.04– 2.21 0.231

Full- course (chemo)radiotherapy 0.46 0.27– 0.76 0.003 0.42 0.21– 0.81 0.010 0.25 0.13– 0.46 <0.001 0.34 0.16– 0.88 0.014 0.50 0.29– 0.86 0.012 0.64 0.35– 1.19 0.157

(Chemo)reirradiation 0.63 0.39– 1.02 0.058 0.50 0.30– 0.84 0.009 0.59 0.34– 1.02 0.058 0.52 0.29– 0.91 0.024 0.48 0.29– 0.81 0.006 0.50 0.29– 0.86 0.013

Type of surgery LRRC

Low anterior resection 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

Abdominoperineal resection 1.40 0.75– 2.66 0.293 1.32 0.67– 2.58 0.425 2.09 0.97– 4.53 0.061 1.56 0.69– 3.51 0.287 1.17 0.60– 2.29 0.645

Multivisceral resection 1.41 0.95– 2.08 0.085 1.09 0.70– 1.71 0.698 2.06 1.18– 3.59 0.011 1.22 0.67– 2.26 0.537 1.07 0.69– 1.65 0.767

Nonvisceral resection 1.34 0.77– 2.35 0.300 0.99 0.53– 1.83 0.970 1.76 0.85– 3.64 0.129 0.77 0.35– 1.69 0.507 1.17 0.64– 2.15 0.603

(Continues)
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TA B L E  4  Results of univariable and multivariable analyses

Overall survival
Local recurrence–    
free survival Metastasis– free survival

HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value

Age, years

≤65 1.00 – 1.00 – 1.00 – 1.00 – 

>65 1.43 1.10– 1.86 0.008 1.62 1.23– 2.14 0.001 0.81 0.59– 1.12 0.202 0.84 0.62– 1.14 0.260

Gender

Female 1.00 – 1.00 – 1.00 – 

Male 1.06 0.81– 1.39 0.681 1.24 0.88– 1.73 0.214 1.07 0.78– 1.46 0.684

ASA

1– 2 1.00 – 1.00 – 1.00 – 

3– 4 1.08 0.74– 1.60 0.685 0.67 0.39– 1.16 0.155 1.12 0.72– 1.74 0.615

T- stage primary

T0/T1/T2 1.00 – 1.00 – 1.00 – 1.00 – 

T3/T4 1.43 1.01– 2.02 0.042 1.36 0.92– 2.01 0.119 1.18 0.79– 1.76 0.413 1.32 0.90– 1.94 0.150

N- stage primary

N0 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

N1/N2 1.58 1.20– 2.08 0.001 1.38 1.02– 1.89 0.040 1.70 1.22– 2.36 0.002 1.43 1.01– 2.01 0.044 1.75 1.28– 2.40 0.001 1.76 1.27– 2.45 0.001

Neoadjuvant radiotherapy primary

No 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

Short- course radiotherapy 1.29 0.94– 1.76 0.113 0.96 0.53– 1.72 0.879 1.90 1.28– 2.83 0.001 1.01 0.51– 2.00 0.973 1.04 0.72– 1.49 0.838

Full- course (chemo)radiotherapy 1.42 1.03– 1.96 0.033 1.03 0.57– 1.8
6

0.933 2.44 1.65– 3.61 <0.001 1.12 0.57– 2.19 0.750 1.15 0.80– 1.66 0.443

Type of surgery primary

TEM 1.00 – 1.00 – 1.00 – 

Rectosigmoid/LAR 0.95 0.48– 1.86 0.875 0.90 0.39– 2.04 0.791 2.11 0.78– 5.73 0.142

Abdominoperineal resection 1.17 0.58– 2.35 0.660 1.15 0.49– 2.68 0.751 2.34 0.85– 6.47 0.102

Adjuvant therapy primary

None 1.00 – 1.00 – 1.00 – 

Chemotherapy 1.03 0.73– 1.45 0.870 1.19 0.80– 1.76 0.396 1.31 0.90– 1.90 0.153

Number of recurrences

1 1.00 – 1.00 – 1.00 – 

2– 3 0.99 0.68– 1.44 0.954 1.22 0.80– 1.88 0.356 1.14 0.76– 1.73 0.524

Induction chemotherapy

No 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

Yes 0.99 0.73– 1.35 0.960 1.59 1.15– 2.19 0.005 1.41 0.99– 2.02 0.055 1.43 1.04– 1.95 0.026 1.20 0.85– 1.69 0.301

Neoadjuvant radiotherapy LRRC

None 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

Short- course radiotherapy 0.93 0.22– 3.99 0.920 0.79 0.17– 3.74 0.764 0.87 0.20– 3.82 0.856 1.09 0.22– 5.49 0.915 0.35 0.05– 2.61 0.304 0.29 0.04– 2.21 0.231

Full- course (chemo)radiotherapy 0.46 0.27– 0.76 0.003 0.42 0.21– 0.81 0.010 0.25 0.13– 0.46 <0.001 0.34 0.16– 0.88 0.014 0.50 0.29– 0.86 0.012 0.64 0.35– 1.19 0.157

(Chemo)reirradiation 0.63 0.39– 1.02 0.058 0.50 0.30– 0.84 0.009 0.59 0.34– 1.02 0.058 0.52 0.29– 0.91 0.024 0.48 0.29– 0.81 0.006 0.50 0.29– 0.86 0.013

Type of surgery LRRC

Low anterior resection 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

Abdominoperineal resection 1.40 0.75– 2.66 0.293 1.32 0.67– 2.58 0.425 2.09 0.97– 4.53 0.061 1.56 0.69– 3.51 0.287 1.17 0.60– 2.29 0.645

Multivisceral resection 1.41 0.95– 2.08 0.085 1.09 0.70– 1.71 0.698 2.06 1.18– 3.59 0.011 1.22 0.67– 2.26 0.537 1.07 0.69– 1.65 0.767

Nonvisceral resection 1.34 0.77– 2.35 0.300 0.99 0.53– 1.83 0.970 1.76 0.85– 3.64 0.129 0.77 0.35– 1.69 0.507 1.17 0.64– 2.15 0.603

(Continues)
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with metastasectomy (n = 11). Seven patients (17%) had peritoneal 
metastases that were treated with CRS ± HIPEC.

Patients with synchronous metastases mostly presented with 
liver or peritoneal metastases (n = 15 and n = 18, 32% and 39%, re-
spectively), which were mainly treated with metastasectomy (n = 11) 
or CRS ± HIPEC, respectively. Lymph node metastases (n = 6, 13%) 
either disappeared after neoadjuvant treatment (n = 3) or required 
additional lymphadenectomy (n = 3).

Overall survival

The 3- year OS rate in all patients was 53% (median 39.7 months), 
and 54%, 65%, and 39% (median 43.0, 40.7, and 20.8 months) in pa-
tients without metastases, with a history of metastases, and with 
synchronous metastases, respectively (P = 0.129; Figure 1A). When 
comparing groups separately, no significant difference in OS was ob-
served in patients without metastases versus those with a history 
of metastases (P = 0.592), without metastases versus synchronous 
metastases (P = 0.071), and a history of metastases versus synchro-
nous metastases (P = 0.091). A comparison between patients with 
synchronous metastases and those without synchronous metasta-
ses showed a trend towards a significant difference in the 3- year OS 
(39% vs. 56% respectively, P = 0.051).

Local recurrence

The 3- year LRFS rate in all patients was 49% (median LRFS 
31.2 months), and 51%, 40%, and 46% in patients without metastases, 

with a history of metastases, and with synchronous metastases, re-
spectively (P = 0.253; Figure 1B). There was no significant difference 
in the LRFS between patients without metastases and those with a 
history of metastases (P = 0.116), without metastases vs. synchro-
nous metastases (P = 0.437), or a history of metastases vs. synchro-
nous metastases (P = 0.550).

Distant recurrence

The 3- year MFS rate in all patients was 45% (median 25.6 months), 
and 52%, 33%, and 13% in patients without metastases, with a his-
tory of metastases, and with synchronous metastases, respectively 
(P < 0.001; Figure 1C). Subgroup comparisons showed no significant 
difference between patients without metastases and those with a 
history of metastases (P = 0.087). Significant differences existed 
between patients without metastases and those with synchronous 
metastases (P < 0.001) and those with a history of metastases vs. 
those with synchronous metastases (P = 0.003).

Univariable and multivariable analyses

The results of univariable and multivariable analyses are shown in 
Table 4. After multivariable analysis, older age (hazard ratio [HR] 
1.62; 95% CI 1.23– 2.14; P = 0.001), positive lymph nodes with the 
primary resection (HR 1.38; 95% CI 1.02– 1.89; P = 0.040) and a re-
section with involved margins (R1/2 resection) (HR 2.06; 95% CI 
1.55– 2.74; P < 0.001) were associated with a worse OS, whereas ne-
oadjuvant treatment with full- course (chemo)radiotherapy (HR 0.42; 

Overall survival
Local recurrence–    
free survival Metastasis– free survival

HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value

Intraoperative radiotherapy

None 1.00 – 1.00 – 1.00 – 

Yes 0.83 0.59– 1.18 0.299 1.17 0.75– 1.83 0.477 1.11 0.74– 1.68 0.609

Metastases

No 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

History 0.89 0.58– 1.36 0.579 0.76 0.48– 1.20 0.240 1.44 0.91– 2.27 0.119 1.47 0.94– 2.30 0.092 1.36 0.85– 2.17 0.205

Synchronous 1.43 0.98– 2.11 0.066 1.25 0.83– 1.87 0.288 1.22 0.73– 2.03 0.450 3.28 2.19– 4.91 <0.001 3.25 2.11– 5.02 <0.001

Number of metastases

Single 1.00 – 1.00 – 1.00 – 

Multiple 1.19 0.68– 2.07 0.542 0.88 0.47– 1.67 0.700 1.32 0.77– 2.26 0.315

Resection margin

R0 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

R1/2 2.14 1.61– 2.85 <0.001 2.06 1.55– 2.74 <0.001 3.92 2.85– 5.41 <0.001 3.98 2.83– 5.59 <0.001 2.13 1.57– 2.89 <0.001 2.25 1.64– 3.09 <0.001

Note: P values in bold indicate a statistically significant difference.
Abbreviations: ASA, American Society of Anesthesiologists Physical Status; HR, hazard ratio; LAR, low anterior resection; LRRC, locally recurrent  
rectal cancer; TEM, transanal endoscopic microsurgery.

TABLE 4 (Continued)
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95% CI 0.21– 0.81; P = 0.010) and (chemo)reirradiation (HR 0.50; 
95% CI 0.30– 0.84; P = 0.009) were associated with an improved OS.

In LRFS, positive lymph nodes with the primary resection (HR 
1.43; 95% CI 1.01– 2.01; P = 0.044) and an R1/2 resection (HR 3.98; 
95% CI 2.83– 5.59; P < 0.001) were associated with a worse LRFS, 
whereas neoadjuvant treatment with full- course (chemo)radiother-
apy (HR 0.34; 95% CI 0.16– 0.88; P = 0.014) and (chemo)reirradiation 
(HR 0.52; 95% CI 0.29– 0.91; P = 0.024) were associated with an im-
proved LRFS.

The MFS was negatively associated with a positive lymph node 
stage of the primary tumour (HR 1.76; 95% CI 1.27– 2.45; P = 0.001) 
and an R1/2 resection (HR 2.25; 95% CI 1.64– 3.09; P < 0.001), 
whereas neoadjuvant treatment with (chemo)reirradiation posi-
tively influenced the MFS (HR 0.50; 95% CI 0.29– 0.86; P = 0.013). 
Moreover, patients with synchronous metastases had a worse MFS 
(HR 3.25; 95% CI 2.11– 5.02; P < 0.001).

DISCUSSION

This study, performed in a large cohort of 349 surgically treated 
LRRC patients, evaluated whether the oncological outcomes in 
highly selected LRRC patients with a history of metastases or with 
synchronous metastases were comparable to the oncological out-
comes in LRRC patients without metastases. We observed an infe-
rior MFS in patients with a history of metastases or synchronous 
metastases compared with patients without metastases, with a 
trend towards a worse OS in patients with synchronous metastases.

The 3- year MFS was worse in patients with a history of metas-
tases (33%) than in patients without metastases (52%), although this 

difference was not statistically significant. Nonetheless, the clinical 
impact of this inferior MFS is high, as newly developed metastases 
potentially require (invasive) treatment. Despite the poor MFS, pa-
tients with a history of metastases showed a 3- year OS comparable 
to that in patients without metastases. The lack of impact of the 
inferior MFS on OS possibly indicates a relatively favourable tumour 
biology in patients with a history of curatively treated metastases, 
as the previous distant metastases were curatively treatable and al-
lowed a sufficiently long disease- free interval to develop an LRRC 
that was considered feasible for curative treatment. It is reasonable 
to assume that distant metastases developing during post- treatment 
follow- up of m- LRRC have a similar favourable tumour biology.

The 3- year MFS in patients with synchronous metastases (13%) 
was significantly worse compared to patients without synchronous 
metastases. In contrast to patients with a history of metastases, 
this poor MFS tended to result in a poor OS compared to patients 
without metastases, suggesting aggressive tumour behaviour. As pa-
tients with LRRC and synchronous metastases were historically con-
sidered incurable and usually offered palliative treatment, there is 
limited scope for comparisons with the literature. Some institutions 
have reported findings from (sub)groups of LRRC patients with syn-
chronous metastases who underwent intentionally curative treat-
ment. Hagemans et al. recently reported on 193 surgically treated 
LRRC patients of whom 12% had treatable synchronous metasta-
ses, and observed a 3- year OS of 65%, which is slightly superior to 
that in our study [12]. Kishan et al. observed a more similar 3- year 
OS rate to our study (51.6%) in their retrospective review of 25 pa-
tients, wherein 40% of patients had synchronous metastases [15]. 
Kishan et al. also found that the presence of synchronous distant 
metastases was not associated with OS, which was also reported by 

Overall survival
Local recurrence–    
free survival Metastasis– free survival

HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value

Intraoperative radiotherapy

None 1.00 – 1.00 – 1.00 – 

Yes 0.83 0.59– 1.18 0.299 1.17 0.75– 1.83 0.477 1.11 0.74– 1.68 0.609

Metastases

No 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

History 0.89 0.58– 1.36 0.579 0.76 0.48– 1.20 0.240 1.44 0.91– 2.27 0.119 1.47 0.94– 2.30 0.092 1.36 0.85– 2.17 0.205

Synchronous 1.43 0.98– 2.11 0.066 1.25 0.83– 1.87 0.288 1.22 0.73– 2.03 0.450 3.28 2.19– 4.91 <0.001 3.25 2.11– 5.02 <0.001

Number of metastases

Single 1.00 – 1.00 – 1.00 – 

Multiple 1.19 0.68– 2.07 0.542 0.88 0.47– 1.67 0.700 1.32 0.77– 2.26 0.315

Resection margin

R0 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 1.00 – 

R1/2 2.14 1.61– 2.85 <0.001 2.06 1.55– 2.74 <0.001 3.92 2.85– 5.41 <0.001 3.98 2.83– 5.59 <0.001 2.13 1.57– 2.89 <0.001 2.25 1.64– 3.09 <0.001

Note: P values in bold indicate a statistically significant difference.
Abbreviations: ASA, American Society of Anesthesiologists Physical Status; HR, hazard ratio; LAR, low anterior resection; LRRC, locally recurrent  
rectal cancer; TEM, transanal endoscopic microsurgery.
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Schurr et al. in a study on 38 patients with synchronous metastases, 
and is in line with the present study [15,16]. However, the relatively 
small patient population in these studies could have resulted in less 
statistical power. A few small studies reported on the survival in pa-
tients with synchronous metastases specifically, presenting similar 
median OS rates compared with our study [17,18]. Previous work by 
our group showed a median OS of 27 months in LRRC patients with 
synchronous metastases [9]. In this previous study, all patients were 
treated with induction chemotherapy, which may explain the favour-
able OS. However, all of the above mentioned studies, including the 
current study, reported on a selected group of patients, hindering 
direct interstudy comparison. In particular, most studies did not re-
port on patients who began curative neoadjuvant treatment but did 
not undergo surgery due to progressive disease, resulting in a highly 
selected group of patients with a relatively favourable prognosis.

In LRRC, local control is imperative in securing quality of life as it 
relieves patients from tumour- related debilitating symptoms [19]. If 
an R0 resection is achievable, extensive surgical intervention should 
therefore be considered. However, in the presence of synchronous 
metastases caution is warranted, as synchronous metastases are asso-
ciated with a short MFS. This should be counterbalanced against the 
morbidity of neoadjuvant treatment and surgery. Thus, patient selec-
tion is of paramount importance in the presence of synchronous me-
tastases. A possible strategy to ensure a better patient selection might 
include a prolonged observation of tumour behaviour, in an extended 
neoadjuvant treatment course comprising induction chemotherapy 
and chemoradiotherapy. Patients who respond well to the treatment 
are more likely to benefit from locoregional treatments, whereas ex-
tensive surgery may be omitted in patients with rapid progression. This 
staged approach is comparable to the ‘liver- first’ approach in patients 
with primary rectal cancer and synchronous liver metastases, wherein 
resection of liver metastases precedes resection of the primary tu-
mour, thus precluding interruption by possible complications of the 
latter. A concurrent advantage of this approach is that neoadjuvant 
chemotherapy is used to treat and observe the response of liver me-
tastases and primary tumour. Since tumour progression of liver me-
tastases under neoadjuvant chemotherapy is associated with poor 
outcomes, in these patients extensive surgery for the rectal tumour 
could be avoided [20– 22].

The retrospective study design confers apparent limitations, al-
though the prospectively maintained database ensured only few miss-
ing values (≤6.3% in Table 1 and ≤0.9% in Table 2). Another limitation 
of the study is that it selected only patients who underwent surgery for 
the LRRC, excluding patients in whom surgery was omitted due to local 
or systemic progression during neoadjuvant therapy. Consequently, 
this study presents a highly selected group. Furthermore, in the group 
of patients with synchronous metastases a minority also had a history 
of metastases, who had a worse MFS than patients with synchro-
nous metastases. However, due to low patient numbers, these groups 
were not analysed separately. During this study period, the treatment 
regimen was changed in 2010 with the addition of induction chemo-
therapy, which was administered significantly more frequently in pa-
tients with synchronous metastases. Again, no subgroup analysis was 

performed due to the low number of patients with a history of metas-
tases or synchronous metastases before 2010.

The strength of this study is that the study population comprises 
a true sample of surgically treated patients at a large tertiary referral 
centre, which provides insight into the outcomes of a curative treat-
ment approach that might greatly benefit a highly selected group of 
patients.

In conclusion, curative treatment of LRRC in patients with a his-
tory of metastases is possible in selected patients. Whether curative 
treatment should be offered to LRRC patients with synchronous 
metastases is questionable. Using a tailored approach, wherein the 
response to treatment and the natural behaviour of the disease can 
be observed for a prolonged duration, may enable selection of those 
patients who are likely to benefit from locoregional treatment of me-
tastases and LRRC, while sparing others extensive surgery and the 
associated morbidity.
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