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Short-term outcomes after laparoscopic surgery 
following preoperative chemoradiotherapy for rectal 
cancer
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Purpose: The safety and the feasibility of performing laparoscopic surgery for rectal cancer after preoperative chemo-
radiotherapy (CRT) have not yet been established. Thus, the aim of this study was to evaluate the efficacy and the safety of 
laparoscopic rectal cancer surgery performed after preoperative CRT. Methods: We enrolled 124 consecutive patients who 
underwent laparoscopic surgery for rectal cancer. Of these patients, 56 received preoperative CRT (CRT group), whereas 68 
did not (non-CRT group). The patients who were found to have distant metastasis and open conversion during surgery were 
excluded. The clinicopathologic parameters were evaluated and the short-term outcomes were compared between the CRT 
and non-CRT groups. Results: The mean operation time was longer in the CRT group (294 minutes; range, 140 to 485 mi-
nutes; P = 0.004). In the non-CRT group, the tumor sizes were larger (mean, 4.0 cm; range, 1.2 to 8.0 cm; P ＜ 0.001) and more 
lymph nodes were harvested (mean, 12.9; range, 0 to 35; P ＜ 0.001). However, there was no significant difference between the 
two groups in time to first bowel movement, tolerance of a soft diet, length of hospital stay, and postoperative complication 
rate. Conclusion: Performing laparoscopic surgery for rectal cancer after preoperative CRT may be safe and feasible if per-
formed by a highly skilled laparoscopic surgeon. Randomized controlled trials and long-term follow-up studies are neces-
sary to support our results.

Key Words: Rectal neoplasm, Laparoscopy, Chemoradiotherapy, Outcomes

INTRODUCTION

Laparoscopic colon cancer surgery has been accepted 
worldwide after its oncologic safety was established [1]. 
Surgeons and patients prefer laparoscopic surgery be-
cause of its clinical benefits, such as fast recovery from sur-
gical insult, cosmetic superiority, and short hospital stay 
[1]. However, laparoscopic rectal cancer surgery is not 

used by many surgeons despite several prospective stud-
ies reporting that laparoscopic surgery is similar to con-
ventional open surgery in terms of oncologic safety [2-5]. 
The multicenter, prospective randomized trial of the 
United Kingdom Medical Research Council Conventional 
versus Laparoscopic-Assisted Surgery in Colorectal Can-
cer (UK MRC CLASICC) revealed no difference in onco-
logic outcomes between open and laparoscopic surgery 
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for rectal cancer [5]. Laparoscopic rectal cancer surgery is 
not as popular as laparoscopic colon cancer surgery be-
cause more technical difficulties are associated with it. 
Thus, laparoscopic rectal cancer surgery requires ad-
vanced laparoscopic surgical skills [6]. It is evident that 
performing laparoscopic surgery in patients with locally 
advanced rectal cancer is more challenging. So, perform-
ing open surgery in some patients with locally advanced 
rectal cancer is still inevitable despite the clinical benefits 
of laparoscopic surgery.

Locally advanced rectal cancer has been considered an 
indication for preoperative chemoradiotherapy (CRT). 
Preoperative CRT for rectal cancer has been demonstrated 
to increase the probability of tumor resectability, improve 
the sphincter preservation rate, decrease the rate of local 
recurrence, and enhance disease-free and overall survivals 
[7-10]. However, some surgeons consider performing lap-
aroscopic rectal cancer surgery after preoperative CRT to 
be neither safe nor feasible because of the technical diffi-
culty of laparoscopic surgery performed with a limited 
surgical field within the narrow pelvis and tissue fibrosis 
associated with radiation. Several studies have demon-
strated that operating time, blood loss, and postoperative 
complication rate are increased in rectal cancer surgery af-
ter preoperative CRT [11-13]. A recently published, pro-
spective, randomized trial, the Comparison of Open ver-
sus laparoscopic surgery for mid and low Rectal cancer 
After Neoadjuvant chemoradiotherapy (COREAN trial), 
reported short-term outcomes between open and laparo-
scopic surgeries for mid or low rectal cancer following pre-
operative CRT. The trial demonstrated that operation time 
was longer and blood loss was slightly lower in the laparo-
scopic group than in the open group. The perioperative 
complication rates were similar between the two groups 
(23.5% vs. 21.2%) [14]. However, the trial did not recom-
mend the routine use of laparoscopic rectal resection for 
mid or low rectal cancer. The safety and feasibility of lapa-
roscopic rectal surgery remain controversial. 

In our institute, laparoscopic surgery has been per-
formed for patients with rectal cancer, unless the rectal tu-
mor invaded the perirectal structure. We retrospectively 
reviewed the clinical data of these patients to assess the 
short-term outcomes. The aim of this study was to eval-

uate the efficacy and the safety of performing laparoscopic 
rectal cancer surgery after preoperative CRT.

METHODS

Patients
From July 2005 to June 2008, 124 consecutive patients 

underwent laparoscopic surgery for low rectal cancer re-
gardless of preoperative CRT. Of these patients, 56 re-
ceived preoperative CRT (CRT group), whereas 68 under-
went only laparoscopic surgery (non-CRT group). The pa-
tients who were found to have distant metastasis at the 
time of operation and open conversion during operation 
were excluded. Pretreatment clinical staging was per-
formed using a combination of physical examination, 
computed tomography (CT), magnetic resonance imaging 
(MRI), and positron emission tomography/CT. The in-
dications for CRT were as follows: 1) histologically proven 
adenocarcinoma of the rectum located within 12 cm of the 
anal verge, 2) full-thickness rectal cancer (T3 or T4) or node 
positivity staged by MRI, 3) no evidence of distant meta-
stases, 4) no history of prior radiation therapy to the pelvis, 
and 5) willingness of the patients to receive CRT.

A standard pathologic examination was performed for 
all the resected specimens. Each specimen was evaluated 
for tumor differentiation, depth of tumor penetration, and 
lymph node metastases. The clinical data were retro-
spectively collected for age, sex, body mass index, divert-
ing ileostomy, operation time, American Society of Anes-
thesiologists score, length of hospital stay, and postopera-
tive course.

We clarified the definition of postoperative complica-
tions; Wound infection is infection that involves only skin 
and subcutaneous tissue of this incision; Ileus is tempo-
rary delay in gastrointestinal motility after surgery; 
Anastomotic leakage is characterized by peritonitis (loca-
lized or generalized), fecal drainage from wound or drain 
with presence of abscess or fever; Bleeding is condition for 
transfusion; Pelvic abscess is characterized by bacterial 
isolation from the site of infection or purulent material de-
tection; Obstruction is the partial or complete mechanical 
or nonmechanical blockage of the small or large intestine 
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occurring within the first 30 days after surgery; Bladder 
dysfunction is the inability to void in the presence of a full 
bladder; Thromboembolism is deep venous thrombosis 
and pulmonary embolism after surgery.

Chemoradiotherapy
The CRT group received a 5-fluorouracil-based chemo-

therapy regimen preoperatively. Pelvic irradiation in 28 
fractions of 180 cGy/day was delivered to the primary tu-
mor for 6 weeks. The radiation field included the gross tu-
mor, the mesorectum, and the internal iliac, presacral, and 
distal common iliac lymphatics. The upper margin was 
above the sacral promontory (L5/S1 level), and the lower 
margin was below 3 cm from the caudal to the gross tumor. 
Oral capecitabine was given at a dosage of 825 mg/m2 
twice daily during the radiotherapy without weekend 
breaks. Curative surgery was performed 6 to 8 weeks after 
the completion of the preoperative CRT.

Surgical procedure
Each patient was placed in a modified lithotomy posi-

tion with the head and the right side down. An initial 12 
mm port was inserted into the abdominal cavity using the 
open technique, and then pneumoperitoneum was accom-
plished with carbon dioxide. A standard 10 mm laparo-
scope was inserted through the 12 mm trocar. Afterward, 
two 5 mm ports were inserted in the upper right and left 
abdominal quadrants, and 2 additional 12 mm ports were 
placed in the lower right and left abdominal quadrants un-
der laparoscopic guidance.

Mobilization of the left side of the colon was performed 
in the medial-to-lateral direction, until the left ureter was 
identified. Dissection of the mesocolon was performed at 
the level of the bifurcation of the aorta. Then, a window 
was made between the mesocolon and the superior hypo-
gastric nerve plexus. After the dissection of the mesocolon, 
the inferior mesenteric vessels were divided using endo-
scopic clips. Total mesorectal excision was performed for 
the rectal cancers. The rectal transection was performed 
intracorporeally. An endoscopic linear stapler (Endo Gia 
Universal Auto Suture, United States Surgical, Norwalk, 
CT, USA, a subsidiary of Tyco International, Princeton, NJ, 
USA) was loaded with a 60 mm green cartridge containing 

3.5 mm staples, and transection of the rectum was done 
through the 12 mm trocar in the right lower quadrant. The 
specimen was extracted through a small incision in the left 
lower quadrant port, and the wound was covered with a 
protector. After extracorporeal transection of the proximal 
bowel, the anvil head of the circular stapler was inserted 
into the proximal colon and secured with a purse-string 
suture. The proximal colon was positioned in the abdo-
men, and the incision site was closed. An end-to-end anas-
tomosis was performed intracorporeally using a circular 
stapler. Complete anastomosis was confirmed by the 
air-leak test. A diverting ileostomy was performed in the 
patients with positive air-leak test. A Jackson-Pratt drain 
was placed in the pelvis for drainage. 

Open conversion cases were excluded, but there were 3 
conversions to open (2.36%). Two conversions were in the 
non-CRT group due to severe adhesion after previous op-
eration (duodenal ulcer perforation, perforated appendi-
citis), 1 conversion was in the CRT group due to bleeding.

Statistical analysis
The statistical analysis was performed using SPSS ver. 

12.0 (SPSS Inc., Chicago, IL, USA). Two-tailed t-test for 
continuous variables and the chi-square test for catego-
rical variables were used for statistical comparison of the 
clinical characteristics. P ＜ 0.05 was considered statisti-
cally significant. Qualitative data (2 by 3 data) was ana-
lyzed by Fisher's exact test.

RESULTS

The patient characteristics are summarized in Table 1. 
The CRT group had more male (P ＜ 0.001) and younger 
patients (P = 0.009) than the non-CRT group. However, 
there were no significant differences in body mass index, 
operative type, tumor location, complication rate, divert-
ing ileostomy, histology, pathologic stage and distal re-
section margin between the two groups. The mean oper-
ation time was longer in the CRT group than in the 
non-CRT group (P = 0.004). In the non-CRT group, the tu-
mors were larger (P ＜ 0.001) and more lymph nodes were 
harvested (P ＜ 0.001) than in the CRT group.
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Characteristic non-CRT
(n = 68)

CRT
(n = 56) P-value

Sex ＜0.001
    Male 34 (50.0) 44 (78.6)
    Female 34 (50.0) 12 (21.4)
Age (yr)   65.3 ± 10.1 60.5 ± 9.8 0.009
Body mass index (kg/m2) 23.6 ± 3.4 23.9 ± 3.7 0.581
Interval between CRT
  and OP (day)     43 ± 7.8

 
Operative type 0.374
    LAR 63 (92.6) 49 (87.5)
    APR  5 (7.4)   7 (12.5)
Tumor location (cm)   7.8 ± 3.3   7.0 ± 3.0 0.187
Op time (min) 260.0 ± 59.0 294.1 ± 72.0 0.004
ASA 0.573
    1-2 59 (86.8) 51 (91.1)
    3-4   9 (13.2) 5 (8.9)
Postoperative complication 0.687
    No 51 (75.0) 40 (71.4)
    Yes 17 (25.0) 16 (28.6)
Diverting ileostomy 0.753
    No 61 (89.7) 52 (92.9)
    Yes   7 (10.3) 4 (7.1)
Histology 0.964
    WD 1 (1.5) 1 (1.8)
    MD 64 (94.1) 53 (94.6)
    PD & mucinous 3 (4.4) 2 (3.6)
Tumor size (cm)   4.0 ± 1.6 2.8 ± 1.6 ＜0.001
No. of harvested lymph nodes 12.9 ± 6.6 8.9 ± 6.8 ＜0.001
Pathologic stage 0.357
    0-I 44 (64.7) 31 (55.4)
    II-III 24 (35.3) 25 (44.6)
Distal resection margin (mm) 22.3 ± 13.7 28.6 ± 23.7 0.068
R0 resection 66 (97.1) 53 (94.6) 0.876
First day of gas passage (day)   2.3 ± 1.2   2.2 ± 1.4 0.789
First day of soft diet (day)   4.9 ± 2.0   5.1 ± 1.6 0.547
Mean hospital stay (day) 12.0 ± 5.8 12.0 ± 8.0 0.983

Values are presented as number (%) or mean ± SD.
CRT, chemoradiotherapy; OP, operation; LAR, low anterior 
resection; APR, abdominoperineal resection; ASA, American 
Society of Anesthesiologists; WD, well differentiated; MD, 
moderately differentiated; PD, poorly differentiated.

Table 1. Clinical characteristics and postoperative recovery

non-CRT
(n = 68)

CRT
(n = 56) P-value

Wound infection 1 (1.5) 1 (1.8)
Ileus 4 (5.9) 2 (3.5)
Leakage 2 (2.9) 3 (5.4)
Bleeding 3 (4.4) 1 (1.8)
Pelvic abscess 1 (1.5) 3 (5.4)
Obstruction 3 (4.4) 1 (1.8)
Bladder dysfunction 2 (2.9) 5 (8.9)
Thromboembolism 1 (1.5)      0 (0)
Total 17 (25.0) 16 (28.6) 0.687

Values are presented as number (%).
CRT, chemoradiotherapy.

Table 2. Postoperative complications

However, there were no significant differences between 
the two groups in terms of short-term outcomes. The mean 
time to first day of gas passage was 2.3 days in the non- 
CRT group and 2.2 days in the CRT group. The mean time 
to first day of consuming a soft diet was 4.9 days in the 
non-CRT group and 5.1 days in the CRT group. There were 
more R0 resections in the non-CRT group than in the CRT 
group, but this difference was not statistically significant 

either (97.1% vs. 94.6%, P = 0.87). The total complication 
rates were not significantly different between the two 
groups (25.0% vs. 28.6%, P = 0.687) (Table 2). Anastomotic 
leakage was noted in 2 patients in the non-CRT group and 
in 3 patients in the CRT group. Bladder dysfunction was 
more frequent in the CRT group (8.9%) than in the 
non-CRT group (2.9%).

DISCUSSION

Preoperative CRT has been accepted as the standard 
treatment of locally advanced rectal cancer [7-10], as sev-
eral studies have demonstrated improved local control 
and reduced toxicity in patients who underwent rectal 
cancer surgery after preoperative CRT [15,16]. Currently, 
most tertiary referral hospitals have applied this treatment 
strategy in patients with locally advanced rectal cancer. 
However, some of these institutes do not use laparoscopic 
surgery for locally advanced rectal cancer because of tech-
nical difficulties [17], whereas laparoscopic colon cancer 
surgery has been considered feasible and safe based on the 
short-term and long-term outcomes [1-4]. Laparoscopic 
rectal cancer surgery has not been performed worldwide. 
According to the UK MRC CLASICC trial, high con-
version rates to open surgery (34%) and high perioper-
ative morbidity (59%) occurred after laparoscopic rectal 
cancer surgery [6]. However, several investigators have 
demonstrated that laparoscopic rectal cancer surgery does 
not compromise oncologic outcomes when compared 
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with open rectal cancer surgery [18-21], but these studies 
did not have sufficient sample sizes or include patients 
who received preoperative CRT. It is evident that perform-
ing laparoscopic surgery after preoperative CRT in pa-
tients with locally advanced rectal cancer is challenging. 
Inevitably, open surgery is still performed in some pa-
tients with locally advanced rectal cancer who received 
preoperative CRT despite the short-term outcome benefits 
of laparoscopic surgery.

Few randomized studies have demonstrated the safety 
and feasibility of performing laparoscopic surgery after 
preoperative CRT for locally advanced rectal cancer. The 
recently conducted COREAN multicenter, prospective, 
randomized trial demonstrated the safety and the feasi-
bility of performing laparoscopic rectal cancer surgery af-
ter preoperative CRT [14]. They reported excellent short- 
term outcomes in the laparoscopic surgery group when 
compared with the open surgery group. The times re-
quired to pass the first flatus, to resume normal diet, and to 
pass the first stool were significantly shorter after laparo-
scopic surgery than after open surgery. In addition, the 
perioperative complication rates between the two groups 
were similar (21.2% vs. 23.5%). In our study, all the pa-
tients underwent laparoscopic surgery, and short-term 
outcomes were acceptable. The mean time to first day of 
flatus was 2.3 days, and the mean time to first day of con-
suming a soft diet was 5.0 days. Moreover, the overall com-
plication rate was also acceptable. Anastomotic leakage, 
which is the most serious complication after rectal cancer 
surgery, was noted in 5 patients (4.0%). One case of anasto-
motic leakage recovered with conservative management 
and the others required reoperation with a laparoscopic 
approach. There was no significant difference in terms of 
anastomotic leakage between the CRT and non-CRT 
groups. Previous studies reported much higher anasto-
motic leakage rates (13.5 to 17%) after laparoscopic rectal 
cancer surgery than those reported here [22-24]. We did 
not perform diverting ileostomy routinely, but only did 
when the air leak test was positive, although re-inforce-
ment sutures were used. Moreover, a single experienced 
surgeon (JYK) performed all the operations. This may ex-
plain the low incidence of anastomotic leakage.

In the current study, each group had different character-

istics, including sex, age, operation time, tumor size, and 
number of harvested lymph nodes. The CRT group had 
more male and younger patients than the non-CRT group. 
This result might be attributable to the selection bias be-
cause the patients in the non-CRT group were selected ac-
cording to the patients’ refusal to undergo radiotherapy. 
We find it interesting that the CRT group had a longer op-
eration time, smaller tumor sizes, and fewer numbers of 
harvested lymph nodes. This may be explained as the ef-
fect of the radiation. The radiation tissue sterilization 
probably influenced fibrosis, shrank the tumor size, and 
decreased the number of lymph nodes. Furthermore, the 
pathologic stages did not differ between the two groups. 
In the CRT group, 55.4% of the patients were classified in 
pathologic stage 0 and I, although this group did not in-
clude the patients in clinical stage I. This finding was ex-
plained by the radiation down-staging effect.

We compared the short-term outcomes between the two 
groups. The postoperative hospital courses were not dif-
ferent between the two groups. Our data suggest that the 
preoperative CRT did not compromise the short-term out-
comes in the patients who underwent laparoscopic rectal 
cancer surgery. The postoperative complications were also 
not different between the two groups, and there was no 
postoperative mortality. In a similar study conducted by 
Akiyoshi et al. [25], it was documented that postoperative 
complications were not significantly different between the 
CRT and non-CRT groups (20.0% vs. 11.4%) (P = 0.432). 
Our data were consistent with those of Akiyoshi et al. [25]. 
However, reoperation was required in 4 patients with 
anastomostic leakage, and most complications were treat-
ed in a conservative manner. In our data, the incidence of 
bladder dysfunction was higher in the CRT group than in 
the non-CRT group. We postulated that radiation might 
have adverse effects on the autonomic nerves and con-
sequently result in bladder dysfunction. However, 
Garlipp et al. [26] demonstrated that preoperative CRT 
was not a risk factor for bladder dysfunction after under-
going a sphincter preserving rectal resection. The relation-
ship between preoperative CRT and bladder dysfunction 
has not been established.

Several limitations of the present study have to be 
mentioned. First, this was a retrospective study, and thus, 
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the study group was not randomized. Long-term fol-
low-up is required to evaluate the oncologic safety of lapa-
roscopic surgery after preoperative CRT. Second, all the 
operations were conducted by a single experienced sur-
geon. Therefore, a multicenter trial is needed to assess the 
safety and the feasibility of laparoscopic surgery for rectal 
cancer after preoperative CRT based on short-term out-
comes. Third, as previously mentioned, selection bias 
might have existed because the sex ratios and the ages 
were significantly different between the two groups. This 
is a weakness of retrospective studies. However, we be-
lieve that laparoscopic surgery following preoperative 
CRT is safe and feasible in terms of the short-term out-
comes, if performed by well experienced laparoscopic 
surgeon.
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