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Effect of preoperative chemoradiotherapy on perioperative
outcomes in patients undergoing laparoscopic
rectal cancer surgery
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ABSTRACT

Introduction: The aim of this study was to investigate the effect of neoadjuvant chemoradiotherapy (nCRT) 

on perioperative outcomes in patients who underwent laparoscopic rectal cancer surgery.

Materials and Methods: This retrospective study included patients who underwent laparoscopic surgery due 

to rectal adenocarcinoma between January 2017 and March 2019. Patients who underwent open surgery, 
transanal excision, or additional resection due to metastasis were excluded from the study. Demographic, 
clinical, and pathological characteristics of the patients were recorded. Perioperative complications were 
categorized according to the extended Clavien-Dindo classification.

Results: The 61 patients enrolled in the study comprised 35 (57.4%) patients who received nCRT (nCRT 
group) and 26 (42.6%) patients who did not receive nCRT (non-nCRT group). The mean age was 54.6±12.9 
years in the nCRT group and 62±14.8 years in the non-nCRT group, which represented a significant differ-
ence between the 2 groups (p=0.048). The groups were similar with regard to comorbidities, body mass 
index, American Society of Anesthesiologists score, pathological staging, and length of hospital stay. The 
mean operative time was 298±36.8 minutes in the nCRT group and 243±50.2 minutes in the non-nCRT 
group, which amounted to a significant difference (p<0.001). The classification of complications indicated 
Grade I, II, III, and IV complications in 16 (45.7%), 15 (42.8%), 3 (8.6%), and 1 (2.9%) patients, respectively, in 
the nCRT group as opposed to 16 (61.6%), 8 (30.8%), 1 (3.8%), and 1 (3.8%), respectively, in the non-nCRT 
group, and no significant difference was found between the 2 groups (p=0.606).

Conclusion: The results indicated that nCRT had no effect on perioperative complications and resulted in 

longer operative times in laparoscopic rectal cancer surgery.
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Introduction

Laparoscopic colorectal surgery has been well accepted 

worldwide, o�ering similar oncological outcomes to 

open surgery, reduced analgesic requirement, early mo-

bilization, and shorter hospitalization without additional 

complications. Neoadjuvant chemoradiotherapy (nCRT) 

followed by total mesorectal excision (TME) has become 
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the standard treatment for locally advanced rectal can-

cer.[1,2] nCRT has been shown to o�er several advantages 

including improved local control, good tolerance, tumor 

downstaging, and complete pathological response (cPR.
[3,4] On the other hand, nCRT has been shown to be asso-

ciated with increased perioperative complications and to 

present challenges for laparoscopic surgery due to a num-

ber of factors including increased operative time, radia-

tion-induced edema, and �brosis.[5,6] In contrast, recent 

studies and meta-analyses have indicated that the nCRT-

induced perioperative complications have been reduced 

with the increase in laparoscopic experience and nCRT 

has similar morbidity and mortality rates to those of open 

surgery in the laparoscopic treatment of rectal cancer.
[1,2,7–14] Additionally, the documentation of long-term on-

cological outcomes comparable to those of open surgery 

has eliminated concerns about the oncological outcomes 

of laparoscopic rectal cancer surgery.[8,15] In the present 

study, we aimed to investigate the e�ect of nCRT on peri-

operative outcomes in patients undergoing laparoscopic 

rectal cancer surgery.

Materials and Methods

The retrospective study included patients that underwent 

laparoscopic surgery due to rectal adenocarcinoma in our 

clinic between January 1, 2017 and March 31, 2019. The 

study was approved by the local ethics committee. Pa-

tients with a rectal tumor at 15 cm from the anal verge, 

an endoscopic biopsy of rectal adenocarcinoma, and pa-

tients that underwent surgery under elective conditions 

and completed surgery with laparoscopy were included 

in the study. Patients with adjacent organ invasion (T4) 

and patients that underwent open surgery, additional 

resection due to metastasis, and transanal excision were 

excluded from the study. Each patient underwent oral 

and intravenous contrast-enhanced abdomino-pelvic and 

thoracic computed tomography (CT) and pelvic magnetic 

resonance imaging (MRI) for tumor staging. nCRT was 

performed in the patients that were detected with T3-T4 

and/or lymph node metastasis on radiological examina-

tion. Long-term radiotherapy was performed with a total 

of 45–50.4 Gy administered in 28 sessions, and the con-

current chemotherapy was performed with capecitabin. 

Curative surgery was performed 8-12 weeks a�er the com-

pletion of radiotherapy. The surgical procedure was ad-

ministered by the same surgical team for all the patients. 

Sphincter-preserving resection (SPR) was performed with 

complete splenic �exure and le� colon mobilization in 

a medial to lateral and superior to inferior fashion. TME 

was administered using the standard procedure.[16,17] A 

standard pathologic examination was performed for all 

the resected specimens. Each specimen was evaluated 

for tumor di�erentiation, depth of tumor penetration, 

and lymph node metastases. Age, gender, body mass in-

dex (BMI), diverting ileostomy, operative time, American 

Society of Anesthesiologists (ASA) score, length of hospi-

tal stay, and postoperative course were recorded for each 

patient. Perioperative complications were classi�ed ac-

cording to the extended Clavien-Dindo classi�cation.[18] 

The patients were divided into two groups as nCRT and 

non-nCRT.

Statistical Analysis

Data were analyzed using SPSS for Windows (IBM SPSS, 

Armonk, NY, USA). Descriptives were expressed as mean, 

standard deviation (SD), and percentages. Normal distri-

bution of data was analyzed using Kolmogorov-Smirnov 

test. Parametric data were compared using Student’s t-

test and nonparametric data were compared using Mann-

Whitney U test and Chi-square test. A p value of <0.05 was 

considered signi�cant.

Results

A total of 77 patients underwent curative surgery due 

to rectal adenocarcinoma between January 1, 2017 and 

March 31, 2019. Of these, 16 patients were excluded from 

the study based on the exclusion criteria and thus 61 pa-

tients were included in the study (Fig. 1). The 61 patients 

comprised 35 (57.4%) patients that received nCRT (nCRT 

group) and 26 (42.6%) patients that did not receive nCRT 
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Figure 1. Flow chart of this study. nCRT: Neoadjuvant 
chemoradiotherapy.
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(non-nCRT group). Mean age was 54.6±12.9 years in the 

nCRT group and 62±14.8 years in the non-nCRT group and 

a signi�cant di�erence was found between the two groups 

(p=0.048). The groups were similar with regard to comor-

bidities, BMI, ASA score, pathological staging, and length 

of hospital stay. Twenty (86.9%) out of 23 patients with 

a lower rectal tumor underwent nCRT (p<0.001). Table 

1 presents the demographic, clinical, and pathological 

characteristics of the patients. SPR was performed in 50 

(81.9%) and abdominoperineal resection (APR) was per-

formed in 11 (18.1%) patients. Of the patients that under-

went APR, 10 (90.9%) of them received nCRT (p=0.013). 

Mean operative time was 298±36.8 min in the nCRT group 

and 243±50.2 min in the non-nCRT group (p<0.001). A di-

verting ileostomy was performed in 40 (80%) of the pa-

tients that underwent SPR and in almost all the patients 

that underwent nCRT (n=24; 96%).

Throughout the surgery, no organ injury occurred in 

the adjacent organs such as ureter, spleen, or pancreas. 

Nevertheless, postoperative ileus, surgical site infection, 

bleeding, atelectasis, and urine retention were the most 

common complications (Table 2). Complications occurred 

in 21 and 14 patients in the nCRT and non-nCRT groups, 

respectively, and some of these patients had multiple 

complications. The classi�cation of complications indi-

cated Grade I, II, III, and IV complications in 16 (45.7%), 15 

(42.8%), 3 (8.6%), and 1 (2.9%) patient in the nCRT group 

as opposed to 16 (61.6%), 8 (30.8%), 1 (3.8%), and 1 (% 

3.8) patient in the non-nCRT group, respectively, and no 

signi�cant di�erence was found between the two groups 
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Table 1. Clinical and pathological characteristics

Characteristic nCRT group non-nCRT group p

  (n=35) (n=26)

Age (years), mean±SD 54.6±12.9 62±14.8 0.048
Sex, n (%)
 Male 20 (57.1) 18 (69.2) 0.335
 Female 15 (42.8)   8 (30.7)
Comorbidity, n (%)
 Yes  13 (37.1) 10 (38.4) 0.916
 No 22 (62.8) 16 (61.5)
Body mass index (kg/m2), mean±SD 27.6±3.6 27.6±3.4 0.986
Tumor localization, n (%)
 Lower 20 (57.1) 3 (11.5) <0.001
 Middle 11 (31.4) 7 (26.9)
 Upper   4 (11.4) 16 (61.5)
ASA classification, n (%)
 I 7 (20) 6 (23) 0.550
 II 22 (62.8) 13 (50)
 III 6 (17.1) 7 (27) 
Operative type, n (%)
 Sphincter saving 25 (71.4) 25 (96.1) 0.013
 APR 10 (28.5) 1 (3.8) 
Operative time, mean±SD 298±36 243.4±50 <0.001
Pathologic stage, n (%)
 0 5 (14.2) 1 (3.8) 0.429
 I 13 (37.1) 11 (42.3)
 II 8 (22.8) 9 (34.6)
 III 9 (25.7) 5 (19.2)
Mean hospital stay (days), mean±SD 10.48±5.5 9±3.3 0.199

ASA: American Society of Anesthesiologists; APR: Abdominoperineal resection; nCRT: Neoadjuvant chemoradiotherapy; SD: Standard deviation.



(p=0.606) (Table 3). Mean length of hospital stay was 

10.4±5.5 days in the nCRT group and 9±3.3 days in the non-

nCRT group and no signi�cant di�erence was established 

(p=0.199). No mortality occurred in any patient within the 

�rst 30 days a�er surgery.

Discussion

The results indicated that nCRT did not increase peri-

operative complications when administered prior to la-

paroscopic rectal cancer surgery. Moreover, based on the 

Clavien-Dindo classi�cation, Grade III complications, 

which require invasive procedures, were detected in 3 and 

1 patients in the nCRT and non-nCRT groups, respectively, 

and no signi�cant di�erence was found between the two 

groups although the incidence was higher in the nCRT 

group compared to the non-nCRT group (p=0.606). Grade 

IV complications were detected in one patient in each 

group. In these patients, a stoma was created in the one 

patient in the nCRT group due to anastomotic leakage and 

the loop ileostomy was converted to an end ileostomy in 

the patient in the non-nCRT group due to fascial stenosis. 

Mean operative time was 298±36.8 min in the nCRT group 

and 243±50.2 min in the non-nCRT group and a signi�cant 

di�erence was found (p<0.001). The longer operative time 

in the nCRT group could be attributed to the higher rate 

of ileostomy in this group. On the other hand, it is com-

monly known that radiation-induced complications such 

as in�ammation, exudation, edema, and �brosis present 

challenges for dissection, thereby leading to increased 

operative times and intraoperative blood loss.[13,19]

Based on randomized controlled trials demonstrating a 

signi�cantly lower incidence of local relapse in patients 

receiving nCRT compared to adjuvant therapy, the Na-

tional Comprehensive Cancer Network guidelines cur-

rently recommend nCRT for patients with stage II and III 

rectal cancer. Neoadjuvant radiation may o�er several 

other advantages in comparison to adjuvant radiation 

such as increased sensitivity to radiation, reduced tumor 

volume allowing for a sphincter-preserving operation 

and less postoperative adhesions by avoiding radiation-

induced injury to the surrounding small bowel.[3,4,9,20,21] 

On the other hand, laparoscopic rectal cancer surgery 

has recently emerged as a popular technique due to the 

advancements in medical technology and the increasing 

experience of surgeons. Moreover, its encouraging short-

term outcomes and the documentation of long-term on-

cological outcomes comparable to those of open surgery 

in randomized controlled studies and meta-analyses have 

eliminated concerns about the oncological outcomes of 

laparoscopic rectal cancer surgery.[2,8,15,22–24] In a previous 

large series, Chapman et al.[9] evaluated patients that 

underwent surgery for rectal cancer and found no sig-

ni�cant di�erence between the patients that underwent 

neoadjuvant chemoradiation followed by surgery and pa-

tients that underwent surgery alone with regard to overall 
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Table 2. Postoperative complications

 nCRT Non-nCRT

 group group

 (n=35) (n=26)

Wound infection 6 1

Ileus 5 3

Bleeding 3 1
Pulmonary complications 1 4
Bladder dysfunction 0 2
Acute renal failure 0 2
Pelvic abscess 2 0
Leakage 1 0
Bone marrow suppression 1 0
Radial nerve neuropathy 1 0
Gastroparesis 0 1
Sepsis 1 0
Total 21 14

nCRT: Neoadjuvant chemoradiotherapy.

Table 3. Distribution of complications according to Clavien Dindo classification

Clavien Dindo classification (n, %) nCRT group (n=35) non-nCRT group (n=26) p

I 16 (45.7) 16 (61.6) 0.606
II 15 (42.8)   8 (30.8) 
III   3 (8.6)   1 (3.8) 
IV   1 (2.9)   1 (3.8) 

nCRT: Neoadjuvant chemoradiotherapy.



morbidity and 30‐day mortality. In a meta-analysis that 

mostly reviewed randomized controlled studies and com-

pared open and laparoscopic surgery, Lu et al.[2] suggested 

that laparoscopy is a safe procedure to be administered af-

ter nCRT in patients with middle and lower rectal cancer. 

Our study was limited since it had a retrospective design 

and a limited number of patients and had no long-term 

results. Moreover, no comparison was made between the 

patients that underwent open and laparoscopic surgery. 

Finally, the study presented �ndings from a single center 

and thus was not a multicenter study.

Conclusion

It was revealed that nCRT has no e�ect on perioperative 

complications despite leading to longer operative times 

in laparoscopic rectal cancer surgery. Accordingly, laparo-

scopic surgery can be safely performed following nCRT in 

patients with rectal cancer.
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