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AbstrAct:   background: Reoperations in colorectal surgery are usually a consequence of major surgical complications. Recently, the 
rate of reoperation has been proposed as a marker of surgical performance. Yet, the incidence of re-intervention varies 
significantly in literature, ranging from 5.2% to 13%. Therefore, in this study we investigated 30-day reoperation rates and 
made an attempt to identify risk factors of re-intervention following colorectal resection at our institution.

  Methods: This is a retrospective study of patients who had undergone colorectal resection at a single institution from 2013 
to 2017. Univariate and multivariate analysis of predicting factors were performed.

  results: Out of 464 patients included, 51 required reoperations (11%). The most common causes of reoperations were 
anastomotic leakage, postoperative bleeding, and wound dehiscence. In univariate analysis the age of the patient and 
location of the tumor were related to an increased rate of reoperation. In multivariate analysis patients older than 75 
(OR = 2.1; 95%CI = 1.1–3.9) and tumors sited in the rectum (OR = 2.66; 95%CI = 1.4–5) were associated with an increased risk of 
re-intervention. Patients who required postoperative re-intervention stayed in hospital longer (14 vs. 6 days, P < 0.0001) and 
had higher mortality (9.8% vs. 1.2%, P = 0.002).

  conclusions: Our study shows that reoperation rates that follow colorectal surgery are frequently undervalued. In our 
series, 11% of patients required an unplanned return to the operative room. Patient’s age and rectal tumors were the two 
independent factors that affect the rate of reoperation.

  Novel aspect: Data concerning reoperation rates in colorectal surgery is varying and most reports have shown the incidence 
of re-intervention to be as low as 5–7%. Our study demonstrates that reoperations after curative surgery for colorectal cancer 
are more frequent and may occur in over a tenth of total patients operated on. 

Keywords:  colorectal cancer, colorectal surgery, complication, reoperation

INtroductIoN

Colorectal resection is one of the most common procedures in 
surgical oncology. 

In 2012, more than 300 000 colorectal resections were performed 
in the USA [1]. Despite the advance in surgical technique and pe-
rioperative care, large bowel operations are still associated with 
considerable postoperative morbidity and mortality [2].

Reoperations in colorectal surgery are usually the consequenc-
es of major surgical complications such as anastomotic leakage, 
wound infection or bleeding. For that reason, the rate of subse-
quent additional interventions has been proposed as an indicator 
of surgical adverse events and accordingly a marker of the quality 
of surgery [3, 4]. In the Netherlands, the Dutch Healthcare Inspec-
torate considers reoperation rate a compulsory quality measure 
in colorectal surgery [2].

In literature, however, there is a lot of inconsistency regarding the 
incidence of re-intervention. Reports vary significantly, ranging 
from 5.2% to 13% [5, 6, 7]. Also, the consensus on the risk factors 
of unplanned reoperation is yet to be reached [4].

To address this issue, we have undertaken the study investi-
gating the 30-day reoperation rates and identifying predicting 
factors of re-intervention following colorectal resection at our 
institution.

PAtIeNts ANd Methods

Consecutive patients undergoing curative resection of colonic and 
rectal tumors at the Department of Surgical Oncology of Wroclaw 
Regional Hospital between January 2013 and August 2017 were 
included in the study. Patients who had a palliative procedure or 
no surgery were excluded. 

Operations were performed by four consultant surgeons with for-
mal training in general surgery and surgical oncology. Our surgical 
technique has been described previously [8].

Data recorded for each patient included age, sex, BMI, indication 
for surgery, tumor site, comorbidities classified with Charlson Co-
morbidity Index, number of previous laparotomies, type of surgi-
cal procedure, type of anastomosis, length of operation, postop-
erative complications according to Clavien-Dindo classification, 
mortality, length of hospital stay and tumor pathology. 

Reoperation was defined as any unplanned laparotomy for an in-
tra-abdominal problem or wound complication within 30 days of 
the initial procedure.

Routine preoperative workup included colonoscopy and abdom-
inal and pelvic CT scan for colon cancer. In case of rectal cancer, 
a pelvic MRI or optionally endorectal ultrasound were used to 
assess the local stage of the disease. A standard pathway applied 
to all patients in the study. Every patient received intravenous an-
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tum. The remaining 19 cases were diagnosed with other neoplastic 
entities (adenomas, gastrointestinal tumors, neuroendocrine and 
squamous cancer) [Tab. I.].

The mean age was 68 ± 11.1 years. There were 258 men (55.6%) 
and 206 women (44.4%). The vast majority of procedures were per-
formed in elective setting (96.3%). A total of 298 patients under-
went open procedure (64.2%), 109 had laparoscopy (23.5%) and 
57 had robotic procedure (12.2%). The most common procedure 
was low anterior resection (34.1%), followed by right hemicolec-
tomy (27.6%) and left hemicolectomy (11.6%). The mean length 
of operation was 174.2 ± 67.1 minutes and the mean length of 
hospital stay was 6.8 ± 7.7 days. Major complications occurred in 
56 patients (12.1%) and 10 patients died within 30 days of index 
surgery (2.1%). 

Reoperations were necessary in 51 cases (11%), with 8 patients 
in need of two or more laparotomies. Most frequent reasons of 
reoperation were anastomotic leak, postoperative bleeding, and 
wound dehiscence. In 18 out of 51 patients the reasons for reop-
eration remained unclassified.

The patients’ demographics and perioperative factors were inves-
tigated in a univariate and multivariate analysis to reveal their in-
fluence on reoperations. [Tab. II.] In univariate analysis, patients 
older than 75 had an overall higher number of reoperations than 
younger patients (P = 0.035). Also, the site of the tumor had a sig-
nificant influence on reoperation (P = 0.03). Patients who required 
postoperative re-intervention stayed in hospital longer (14 vs. 6 
days, P < 0.0001) and had higher mortality (9.8% vs. 1.2%, P = 0.002).

In multivariate analysis, two factors, i.e. patients older than 75 
(OR = 2.1; 95%CI = 1.1–3.9) and the tumor sited in the rectum 
(OR = 2.66; 95%CI = 1.4–5) were associated with the increased 
risk of re-intervention [Tab. III.].

dIscussIoN

Unplanned re-interventions following colorectal surgery extend 
the hospital stay, increased mortality and cost of treatment [9, 10]. 
The incidence of reoperations varies significantly in the literature 
[7, 11]. One reason is the lack of a clear definition of “reoperation”. 
In addition, there are no guidelines describing indication or time of 
return to the operating theatre. The management of postoperative 
complications is commonly at the discretion of the surgeon con-
cerned and it may vary among institutions or individual surgeons. 

Our re-intervention rate (11%) is higher than most of the rates report-
ed in the literature. Merkov et al. estimated the average reoperation 
rate to be 5.7% in the analysis of over 20 000 elective colorectal resec-
tions from the American College of Surgeons NSQIP dataset [11]. 
Similarly, Morris et al. published their analysis of 26 000 elective 
and emergency colorectal patients derived from SEER-Medicare 
database and noted the overall re-intervention rate to be 5.8% [3]. 
In line with these findings, Burns et al. investigated national reoper-
ation rates following elective and emergency colorectal resection in 
England and reported the reoperation rate to be 6.5% [4].

The cited studies involved large cohorts of patients but had similar 
methodology and therefore could be subject to the same limita-

tibiotic prophylaxis prior to incision. Mechanical bowel prepa-
ration was routinely used only for left bowel and rectal tumors. 
Postoperatively, oral liquids were administered on the first post-
operative day, proceeding to liquid or solid diet on postoperative 
day 2, if tolerated. Nasogastric tubes were not inserted, and sur-
gical closed drains and Foley catheters were removed on postop-
erative day 1. The criteria for discharge included tolerance of soft 
diet with no patients’ complaints or reported complications. The 
Medical Ethics Committees of Regional Specialist Hospital ap-
proved the study protocol.

stAtIstIcAl ANAlysIs

Continuous data is presented as medians with 95% confidence in-
terval (CI) and analyzed using Mann-Whitney U-test. Frequency 
analysis was conducted using Fisher’s exact test (2×2) or χ2 test. 
Logistic regression (stepwise method) was used to identify inde-
pendent predictors of reoperation with variables entered into the 
model if P < 0.05 and removed if P > 0.1. Only variables significant-
ly associated with reoperation in univariate analysis were includ-
ed in logistic regression. Dummy variables were created for each 
tumor location with “other” category excluded in order to avoid 
the dummy variable trap. All calculated probabilities were two-
tailed and P-values ≤0.05 were considered statistically significant. 
The analyses were conducted using MedCalc Statistical Software 
version 17.9.6 (MedCalc Software bvba, Ostend, Belgium; http://
www.medcalc.org; 2017). 

results

The study population consisted of 464 patients. A total of 445 pa-
tients were diagnosed with adenocarcinoma of the colon or rec-

tab. I. Demographics and Clinical Characteristics of Patients.

Age (yrs), mean ± SD 68 ± 11.1

Sex, men/women 258/206

BMI 27.4 ± 5.1

Type of surgery, n (%)
elective
emergency

447 (96.3)
17 (3.7)

Surgical approach
open
laparoscopy
robotic

298 (64.2)
109 (23.5)
57 (12.2)

Indication for surgery, n (%)
adenocarcinoma
other

445 (95.9)
19 (4.1)

Operating time (min), mean ± SD 174.2 ± 67.1

Length of hospital stay (days), mean ± SD 6.8 ± 7.7

Lymph nodes total, n 15.9 ± 7.9

Complication Clavien-Dindo 3-4, n (%) 56 (12.1)

Mortality, n (%) 10 (2.1)

Reoperation, n (%) 51 (11)

Indication for reoperation, n (%)
anastomotic leak
unspecified
bleeding
wound dehiscence

20
18
8
5
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tab. II. Univariate analysis of potential risk factors of reoperation.

reoPerAtIoN

No tAK yes

Number of cases 413 51

Sex: 0.657F

females 185 (44.8) 21 (41.2)

males 228 (54.2) 30 (58.8)

Age: 0.035F

<75 yrs. 296 (71.1) 29 (56.9)

≥75 yrs. 117 (28.3) 22 (43.1)

BMI (n=437): 0.366F

<30 299 (76.7) 33 (70.2)

≥30 91 (23.3) 14 (29.8)

Charlson Comorbidity Index, median (range) 5 (2–15) 6 (2–17) 0.153M

Previous laparotomy No., median (range) 0 (0–4) 0 (0–2) 0.870M

Operating time [min], median (range) 165 (50-400) 170 (50–360) 0.541M

Indication for surgery: 0.145F

adenocarcinoma 398 (96.4) 47 (92.2)

other 15 (3.6) 4 (7.8)

Surgical approach: 0.147χ2

laparoscopy 102 (24.7) 7 (13.7)

open 263 (63.7) 35 (68.6)

robotic 48 (11.6) 9 (17.6)

Type of surgery: 0.417F

emergency 14 (3.4) 3 (5.9)

elective 339 (96.6) 48 (94.1)

T stage: 0.882χ2

Tis 15 (3.7) 2 (4.1)

T1 13 (3.2) 3 (6.1)

T2 37 (9.2) 5 (10.2)

T3 217 (54.1) 25 (51)

T4 119 (29.7) 14 (28.6)

Stomy: 0.251χ2

colostomy 102 (24.7) 15 (29.4)

ileostomy 10 (2.4) 3 (5.9)

no 301 (72.9) 33 (64.7)

Surgical procedure: 0.909χ2

APR 23 (5.6) 3 (5.9)

enbloc 8 (1.9) 1 (2.0)

Hartmann procedure 27 (6.5) 4 (7.8)

LAR 137 (33.2) 21 (41.2)

Left hemicolectomy 49 (11.9) 5 (9.8)

other 11 (2.7) 2 (3.9)

Right hemicolectomy 118 (28.6) 10 (19.6)

sigmoid resection 40 (9.7) 5 (9.8)

Anastomosis: 0.366χ2

double stapled 146 (35.4) 24 (47.1)

handsewn end to end 140 (33.9) 14 (27.5)

no 53 (12.8) 8 (15.7)

other 16 (3.9) 1 (2.0)

stapled side to side 58 (14.0) 4 (7.8)
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The death rates in the institutions with a high reoperation index 
were the same as in the majority of the cohort (3.2%–3.5%). In-
terestingly, some hospitals that reported high reoperation rates 
noted as low as 2% mortality. This shows clearly that reoperation 
is a complex parameter and alone may not reflect objectively the 
quality of care. Frequent returns to the operating room may be pre-
dictive of poor surgical skill yet timely reoperation of patients with 
severe complications saves lives and therefore improves outcome.

In our report, we also investigated the risk factors related to reop-
eration. Many studies have addressed this problem already. Sever-
al risk factors were noted including emergency surgery, extended 
operating time, comorbidities, age, male gender, rectal resection, 
total colectomy, obesity and surgeon volume [12].

In our study, however, only age of the patient and rectal surgery 
predicted the re-intervention. There are many possible ways to 
explain these discrepancies. 

A general difference should be noted upon comparison of patients 
from Central Europe to those from the western countries. Our 
average patient was younger than those in the Dutch Colorec-
tal Audit and had lower body weight than their North American 
counterpart [6,13]. Also, our study population comprised elective 

tions. They relied upon information derived from administrative 
datasets and possibly undervalued the incidence of re-interven-
tion. In addition, two of those reports included patients undergo-
ing resection for both malignant and benign indications [4, 11].

Recently, the surgeons operating in the Netherlands published 
the results of the Dutch Colorectal Audit: a high-quality, nation-
wide prospective clinical registry of 28 667 patients with elective 
colorectal resections in years 2009–2011 [6]. The results revealed 
an average reoperation rate of almost 10%, not unlike in our ob-
servations. Our findings are also consistent with those of van We-
streenen et al., who prospectively evaluated 743 elective colorectal 
resections at a single institution and found the reoperation rate to 
be as high as 12.8% [7].

Taking all the above into consideration, it becomes clear that the 
previously reported low re-intervention rates could lack precision 
and that surgeons treating colorectal cancer should expect a dou-
ble-digit reoperation rate. 

Interestingly, in our study, the relatively high reoperation rate did 
not translate into high mortality (2.1%). This observation is consist-
ent with the literature, since the Dutch Colorectal Audit confirmed 
a weak correlation between reoperation and mortality rate [6]. 

tab. II. cont. Univariate analysis of potential risk factors of reoperation.

reoPerAtIoN

No yes P

Neodjuvant threrapy: 0.209χ2

chemioradiation 26 (6.3) 4 (7.8)

radiation 5x5 Gy 18 (4.4) 5 (9.8)

no 369 (89.3) 42 (82.4)

Operating surgeon: 0.252χ2

surgeon 1 90 (21.8) 13 (25.5)

surgeon 2 130 (31.5) 11 (21.6)

surgeon 3 98 (23.7) 10 (19.6)

surgeon 4 95 (23.0) 17 (33.3)

Distant metastases: 0.542F

no 345 (83.5) 45 (88.2)

yes 68 (16.5) 6 (11.8)

Lymph nodes total, median (range) 16 (0–63) 14 (3–37) 0.230M

Tumor location: 0.030χ2

left colon 182 (44.1) 17 (33.3)

rectum 99 (24.0) 21 (41.2)

other 7 (1.7) 0

right colon 110 (26.6) 9 (17.6)

transverse 15 (3.6) 4 (7.8)

Conversion: 0.358F

no 405 (98.1) 49 (96.1)

yes 8 (1.9) 2 (3.9)

Length of hospital stay [days], median (range) 6 (2–74) 14 (2–84) <0.0001M

Mortality, n (%) 0.002F

no 408 (98.8%) 46 (90.2%)

yes 5 (1.2%) 5 (9.8%)
F Fisher’s exact test; M Mann-Whitney U test; χ2 - Chi squared test
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tion rates suggest thorough data collection. Secondly, the study 
was carried out in the regional department of surgical oncology 
and our results may not be relevant for other units that perform 
colorectal operations. It is of note that there is no standardized 
approach to indication for or timing of reoperation in our hospi-
tal. In a majority of cases, the decision-making process for re-in-
tervention was based on clinical judgment without CT scan or 
elaborate diagnostic investigations. Finally, as reported by Hen-
neman et al. institutions with the lowest reoperation index more 
readily carried out percutaneous re-interventions, with up to 18% 
in their data [6]. Unfortunately, the percutaneous interventions 
were not recorded in our study although the number seems to be 
much lower than the mentioned 18%. To conclude, the results of 
this study have shown that reoperation rates following colorectal 
surgery are frequently undervalued. In our series, 11% of patients 
required an unplanned return to the operative room following elec-
tive colorectal operations. Patient’s age as well as tumor located 
in the rectum were the two independent factors influencing the 
rate of reoperation. In our setting, the risk of re-intervention was 
2.1 times higher when the patient was older than 75 and 2.4 times 
higher in cases where the tumor was located in the rectum. Un-
planned re-laparotomy increased the length of hospital stay and 
postoperative mortality.

tab. III.  Multivariate Logistic Regression Analysis of Variable Associated with 
Reoperation.

VArIAbles INcluded or 95%cI P VAlue

Age ≥75 yrs. 2.12 1.2–3.9 0.015

Rectum location 2.42 1.3–4.5 0.005

OR, odds ratio; CI, confidence interval

colorectal patients and therefore it is different to most cohorts 
reported in literature. To be specific, the data on reoperation fre-
quently originate from regular colorectal services where patients 
with inflammatory bowel disease, diverticular disease, and oth-
er benign entities constitute up to 30–40% of the cohort [4, 11]. 

Several studies related the prolonged operative time to the high-
er risk of reoperation. Without a doubt, a difficult or complicated 
procedure often requires more time and leads to increased risk 
of reoperation. In the present study, however, 35% of patients had 
a minimally invasive approach. As previously demonstrated, in our 
setting the minimally invasive approach took significantly longer 
than open surgery [8]. It is therefore possible that the longer oper-
ating time was attributed to the minimally invasive approach alone 
rather than to the complexity of surgery and therefore the correla-
tion between reoperation and the length of surgery was not found.

Similarly, we were not able to prove any relation between the per-
formance of an individual surgeon and the rate of unplanned re-
operations. In some studies, an association between the surgeon 
and the outcome, including reoperation, was noted [14]. In fact, 
the surgeons’ volume proved to be inversely proportional to the 
complication rate and perioperative mortality. It is not surprising, 
particularly for high-risk surgery such as rectal dissection, that 
the “primary operator” is a major risk factor. In our study all four 
participating surgeons had similar volume and experience thus 
the analysis did not reveal significant difference in their results. 

The current study has several limitations. First of all, this is a ret-
rospective analysis and could be subject to restrictions typical for 
retrospective studies. Nevertheless, our relatively high reopera-
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