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LAPAROSCOPIC APPROACH IN RECTAL CANCER SURGERY: A RETROSPECTIVE
SINGLE-CENTER STUDY ANALYSIS OF CLINICAL OUTCOMES (Abstract): Along
with total neoadjuvant therapy (TNT), surgical resection is the cornerstone of rectal cancer
treatment. Minimally invasive techniques include: laparoscopic, robotic, transanal total
mesorectal excision and transluminal local excision. In this study, we evaluated the feasibil-
ity and outcomes of laparoscopic surgery for rectal cancer in a single-center cohort. Materi-
als and methods: We conducted a retrospective analysis of consecutive patients, who un-
derwent surgical treatment for primary rectal cancer at a tertiary institution. A total of 99 pa-
tients were included and divided in two groups: laparoscopic (66 patients) and open (33 pa-
tients). Clinical and perioperative variables analyzed included age, sex, body mass index,
comorbidities, tumor location, surgical technique, length of hospital stay, and postoperative
complications. Results: The mean age was 68.9 years. Laparoscopy was performed in 66.7%
of the patients (conversion to open resection - 15.1%) and was applicable across all age
groups. Approximately half of the cases were cancers of the upper rectum. Patients under-
went low anterior resection in 61.61%, 24.24% underwent abdominoperineal resection,
14.14% underwent resection with colostomy, and all cases were elective. The median length
of hospital stay was 10 days in the laparoscopic group and 11 days in the open surgery
group; however, no significant differences were observed between the two groups (p=0.287).
According to the Clavien-Dindo classification, for the laparoscopic group, the complications
were distributed as grade | (n = 12), grade Il (n = 5), and grade Ill (n = 4); for the open
group, grade | (n = 5). Anastomotic leakage (AL) was present in <10 % of cases. Conclu-
sions: Rectal cancer is a complex disease that presents oncological, anatomical and func-
tional challenges, which are addressed using a variety of surgical modalities. Our study
demonstrates that the laparoscopic approach in rectal cancer is feasible regardless of age and
tumor location, and showed a trend toward shorter hospital stay, the difference was not sta-
tistically significant. Keywords: RECTAL CANCER, LAPAROSCOPIC SURGERY, MIN-
IMAL INVASIVE SURGERY, OPEN SURGERY, RADIOTHERAPY, LARS.
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INTRODUCTION

Colorectal cancer (CRC) is the third
most common malignancy worldwide.
According to World Health Organization
data, approximately 1.4 million new cases
were reported globally in 2012, with near-
ly one-third arising in the rectum (1).
Advanced age (> 80 years) is widely rec-
ognized as a major risk factor for CRC,
and the growing number of older patients
presents new challenges in surgical man-
agement (2). Over the past several dec-
ades, laparoscopic surgery has been in-
creasingly adopted for the treatment of
colorectal cancer and is currently recom-
mended by guidelines (3). Compared with
open surgery, laparoscopic approaches are
associated with reduced surgical trauma,
less postoperative pain, decreased in-
traoperative blood loss, faster recovery of
bowel function, and shorter hospital stays
(4-6). Accumulating evidence indicates
that minimally invasive techniques, most
notably laparoscopic and robotic surgery,
achieve long-term oncologic outcomes
comparable to those of open surgery. Nev-
ertheless, questions remain regarding their
influence on the technical quality of total
mesorectal excision (TME) and the ade-
quacy of oncologic clearance. Variations
in reported TME specimen quality be-
tween laparoscopic and robotic approach-
es have been described in the literature,
raising concerns about the potential impli-
cations for local recurrence and postopera-
tive functional outcomes (7).

MATERIALS AND METHODS

This study is a retrospective observa-
tional analysis of patients who underwent
surgical resection for rectal cancer at a
single tertiary referral center, Sf. loan
Emergency Hospital, Bucharest, between
January 2023 and September 2025. The
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initial dataset included 165 patients (25
needed emergency surgery, 14 had incom-
plete data and 27 lost to follow up). A
total of 99 consecutive patients were in-
cluded in the analysis. Patients were di-
vided into two groups according to the
surgical approach: laparoscopic surgery (n
= 66) and open surgery (n = 33). Ethical
approval was obtained from the Ethics
Committee of the St. John Emergency
Hospital ( Ref. No 2023-1542). Eligible
patients had a histologically confirmed
diagnosis of rectal adenocarcinoma and
underwent elective curative-intent resec-
tion.

The choice of surgical approach was
based on surgeon preference and patient-
related factors. All patients were managed
in accordance with the European Society
for Medical Oncology (ESMO) clinical
practice guidelines for colorectal cancer
applicable at the time of treatment (8).
Therapeutic strategies were determined on
an individual basis during multidiscipli-
nary tumor board meetings, involving
colorectal surgeons, radiation oncologists,
medical oncologists, pathologists, and
radiologists. The indication for neoadju-
vant therapy was established according to
the tumor stage and radiologic assessment.
Patients selected for preoperative treat-
ment received long-course chemoradio-
therapy consisting of either continuous
infusion 5 of fluorouracil (5-FU) or oral
capecitabine administered concurrently
with pelvic radiotherapy to a total dose of
50.4 Gy. Surgical resection was typically
planned within 6-10 weeks after comple-
tion of chemoradiotherapy; preventive
loop ileostomy was performed in selected
cases.

RESULTS
Data collection. Clinical and perioper-
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ative variables were obtained from a pro-
spectively collected institutional database
dedicated to patients with CRC. Clinical,
demographic and pathological data were
extracted from a prospectively maintained
institutional database and reviewed retro-
spectively. The collected variables includ-
ed age, body mass index (BMI), tumor
location, type of anastomosis, surgical
approach, overall survival, and periopera-
tive outcomes.

Surgical Technique. All patients un-
derwent TME according to standardized
oncologic principles. TME emphasizes
complete resection of the mesorectum
along the embryologic planes to minimize
recurrence (11). Laparoscopic procedures
were performed using a conventional mul-
tiport technique, whereas open resections
were conducted via midline laparotomy.
The type of anastomosis (hand-sewn, me-
chanical, or no anastomosis) was selected
based on the tumor location and intraoper-
ative findings. Three types of surgery
were performed in our study:

e For the upper rectum: resection

with anastomosis/colostomy;

e For mid-rectal resection with anas-
tomosis/colostomy/abdomino-
perineal resection (APR);

e For low rectum: resection with
anastomosis (including intersphinc-
teric resection (ISR) in selected
cases) or APR.

Preventive loop ileostomy was per-

formed in 10.10% of the patients included
in the study.

Statistical analysis. The primary out-
comes were perioperative and pathological
results according to surgical approach.
Secondary analyses evaluated the distribu-
tion of surgical approach across age

groups, obesity status, tumor location, and
anastomotic technique. A p-value <0.05
was considered statistically significant.
Statistical analyses were performed using
standard statistical software.

A total of 99 patients who underwent
rectal cancer surgery were included in the
analysis. The median age was 68.9 years.
The proportion of laparoscopic procedures
increased slightly with advancing age,
accounting for 61.5% of surgeries in pa-
tients younger than 60 years and approxi-
mately 70% of procedures in patients aged
70 years or older. Obesity was another
parameter studied. We noted similar pro-
portions of non-obese (57.58% in the lapa-
roscopic and 54.55% in the open group)
vs. obese patients (42.42% in the laparo-
scopic and 45.45% in the open group) in
the groups. No statistical difference was
observed between the two groups
(p=0.83). Patients' characteristics are pre-
sented in table 2. The potential relation-
ship between type 2 diabetes mellitus and
postoperative complications was evaluat-
ed. No statistically significant association
was observed between diabetes status and
complication occurrence (p = 0.440).
Among patients without diabetes, 24 expe-
rienced postoperative complications, com-
pared with five patients in the diabetic
group. These findings suggest that, within
this cohort, diabetes was not associated
with an increased risk of postoperative
morbidity. Similarly, the distribution of
surgical approaches did not differ accord-
ing to the diabetes status (p = 0.99). Lapa-
roscopic surgery was performed in 50
non-diabetic and 16 diabetic patients,
while open surgery was performed in 25
non-diabetic and 8 diabetic patients.

The median age was 71.5 years in the
laparoscopic group and 69.0 years in the
open surgery group. No statistically sig-
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nificant difference was observed between
the two cohorts (p = 0.401). These find-
ings indicate that chronological age did
not significantly influence the selection of
surgical technique in this cohort, support-
ing the comparability of the two groups
with respect to baseline demographic
characteristics. Two-thirds of the patients
were treated laparoscopically (66.7%).
Laparoscopy was performed across all age
groups, including patients aged >70 years.
No major imbalance in distribution of
obesity between the laparoscopic and open
groups. Laparoscopic surgery was feasible

across different age groups and body hab-
its, including in elderly patients. We noted
that age > 70 years did not preclude the
use of laparoscopic surgery. For upper
rectal lesions, we performed resection
with anastomosis in most cases (78.7%),
whereas for low rectal lesions, APR was
predominantly performed (83.3%), fol-
lowed by ISR (intersphincteric resection)
in 4 cases (16.7%). For mid-segment le-
sions, resection with anastomosis was
predominantly performed (71.4%). We
performed anastomosis in 61.61% of the
patients (tab. I1).

TABLE I.
Patients’characteristics in the study
Laparoscopic group (n=66) Open group (n=33) p
Age, years (mean=68.7) 0.8642
<60 8 (61.5%) 5(38.5%)
60-69 20 (62.5%) 12 (37.5%)
70-79 31 (70.5%) 13 (29.5%)
280 7(70.0%) 3 (30.0%)
Sex 0.30
Male 41 (62.12%) 21 (63.63%)
Female 25 (37.88%) 12 (36.37%)
Diabetes Mellitus type 2
Absent 50 (66.7%) 25 (33.3% 0.44
Present 16 (66.7%) 8 (33.3%)
BMI category
Non-obese (<30 kg/m2)
Obese (>30 kg/m2) 38 (57.58%) 18 (54.55%) 0.83
28 (42.42%) 15 (45.45%)
LOS
<7 days 7(10.6%) 2 (6.06%)
8-14 days 49 (74.24%) 26 (78.78%) 0.287
> 14 days 10 (15.16%) 5(15.16%)
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TABLE II.
Type of surgeries performed for rectal cancer in the study
Type (Rectal localization) Upper Mid Low
Resection with anastomosis 37 (78.,7%) 20 (71.4%) 4 (16.7%)
Resection with colostomy 10 (21.3%) 4 (14.3%) 0 (0%)
IAbdominoperineal resection (APR) 0 (0%) 4 (14.3%) 20 (83.3%)

The distribution of anastomotic tech-
nique differed according to surgical ap-
proach. Mechanical anastomosis was the
most frequently performed technique over-
all and was more commonly associated
with laparoscopic surgery (33 cases,
75.0%) compared with open surgery (11
cases, 25.0%). Similarly, hand-sewn anas-
tomosis was performed predominantly in
the laparoscopic group (12 cases) vs. the
open group (5 cases). In contrast, non-
restorative procedures were more frequent-
ly observed in the open surgery cohort,
accounting for 55.3% of such cases com-
pared with 44.7% in the laparoscopic
group. This suggests a relatively higher
proportion of definitive stoma procedures
among patients undergoing open resection.
Overall, restorative procedures were more
frequently performed laparoscopically,
whereas open surgery was relatively more
common in cases requiring non-restorative
management. However, these findings
should be interpreted with caution in light
of potential selection bias, as patient selec-
tion criteria - including clinical presenta-
tion, disease severity, and intraoperative
findings - likely influenced both the choice
of surgical approach and the type of recon-
struction performed.

The median length of hospital stay was
10 days in the laparoscopic group (n = 66)
and 11 days in the open surgery group (n
= 33). No statistically significant differ-
ences were observed between the two

approaches (p = 0.287). Patients in the
laparoscopic group had a slightly shorter
median hospital stay than those undergo-
ing open surgery. No statistically signifi-
cant association was observed between
tumor location and the type of surgical
approach (p = 0.2195). Although upper
tumors were the most frequent in both
groups, laparoscopic procedures were
more commonly performed overall. The
effect size was small (Cramer's V =
0.211), indicating a weak association.

Upper rectal cancer was predominant in
both groups (45.4% for the laparoscopic
group vs. 51.5% for the open group). De-
spite the lesion, our preferred surgical ap-
proach was minimally invasive (tab. I11).

Early postoperative complications were
related to surgery: anastomotic leakage
(AL), urinary bladder necrosis, surgical site
infection (SSI), and general: pneumonia
and renal failure. We used the Clavien-
Dindo (CD) classification (9), and the re-
sults are shown in table 1V. In the laparo-
scopic group, the complications were dis-
tributed as grade | (n = 12), grade Il (n =
5), and grade 11l (n = 4). In eight cases of
the laparoscopic group, anastomotic leak-
age occurred and was treated with con-
servative treatment in five cases, one case
benefited from radiologic drainage control,
and two cases were reoperated. The overall
leakage fistula rate was 8.08%. For the
open group, we noted only grade | (n = 5)
complications.
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TABLE III.

Distribution of patients relative to anatomical segments of rectum

and surgical approach

Laparoscopic surgery

Open surgery

Upper rectum 30 (45.4%) 17 (51.5%)

Mid rectum 16 (24.2%) 12 (36.3%)

Low rectum 20 (30.4%) 4 (12.2%)
TABLE IV.

Postoperative complications

Complications after Clavien Dindo

Renal insufficiency
Clostridium difficile colitis

Renal insufficiency - 1

(CD) classification Laparoscopic Open
(]|
SSI (surgical site infection) SSI -9 (6 perineal wound) SSI-2
Pneumonia Pneumonia - 2 Pneumonia - 1

Clostridium difficile colitis - 2

coll
Anastomotic leakage - conservative treatment

CD llla
Radiologic drainage

CD llib
Anastomotic leakage - 2
Operation
Urinary bladder necrosis

AL -2

Late complications were anastomotic
stenosis: four cases (two in the laparoscop-
ic and two in the open group), parastomal
hernia: 2 cases, bowel obstruction: 1 case,
morbidity related to colostomy: prolapse -
1 case, stenosis - 1 case, rectourethral fistu-
la: 1 case.

DISCUSSION

This study evaluated the use of laparo-
scopic surgery for rectal cancer in a real-
world, single-center cohort, with particular
attention paid to patient age, surgical com-
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plexity, and operative decision-making.
The results demonstrated that laparoscopic
rectal cancer surgery was widely applied
across different age groups, body habitus,
and tumor locations, supporting its feasibil-
ity in routine clinical practice. Certain
aspects inherent to laparoscopic surgery,
such as pneumoperitoneum, prolonged
operative time, and prolonged Trendelen-
burg positioning, may increase the risk of
postoperative complications, particularly in
elderly patients, who often have reduced
physiological reserves compared to young-
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er individuals (10). Following the success-
ful implementation of laparoscopic tech-
niques in colon cancer, several large multi-
center randomized trials, including the
COLOR Il and COREAN studies, have
demonstrated that laparoscopic rectal can-
cer surgery achieves local recurrence and
disease-free survival rates comparable to
those of open surgery (11, 12). Although
the initial results of the ACOSOG Z6051
and ALaCaRT trials did not establish non-
inferiority of laparoscopy based on patho-
logical endpoints, longer-term analyses
have revealed no significant differences in
two-year disease-free survival or overall
survival between laparoscopic and open
rectal cancer resections (13, 14).

The technical difficulties related to colo-
rectal laparoscopic surgery are related to
narrow operative field in the pelvis and
limitations related to instrument mobility.
Studies have shown conversion rates be-
tween 12 and 30% (15). Our data revealed a
conversion rate of 15.1%. A pooled analysis
of 14 randomized controlled trials reported
that laparoscopic rectal resection achieved
rates of positive circumferential resection
margin (CRM), incomplete mesorectal exci-
sion, and positive distal margin comparable
to those of open surgery, fulfilling the pre-
defined criteria for noninferiority (16). In
line with these results, the more recent
LASRE trial further demonstrated compara-
ble rates of complete mesorectal excision,
negative CRM, clear distal margins, and
lymph node retrieval between laparoscopic
and open approaches, reinforcing the con-
cept that minimally invasive surgery can
meet established oncologic standards in
rectal cancer treatment (17).

A notable finding of this study is the
frequent use of laparoscopy in elderly pa-
tients. Although advanced age is often

associated with increased comorbidities
and reduced physiological reserve, laparo-
scopic surgery was performed in our study
in nearly 70% of patients aged > 70 years,
including those aged > 80 years. This sug-
gests that chronological age alone was not
considered a limiting factor for minimally
invasive rectal cancer surgery in appropri-
ately selected patients. Similar data were
reported by Peltrini et al., who found that
age does not affect outcomes after laparo-
scopic rectal cancer surgery in the elderly
(18). The distribution of surgical approach-
es according to obesity status further sup-
ports the adaptability of laparoscopic tech-
niques. Obesity, commonly regarded as a
technical challenge in rectal surgery, did
not appear to significantly limit the use of
laparoscopy in this cohort. Also, we did not
find a significant association of obesity
with postoperative complications (p=0.98).
A recent meta-analysis by Gutierrez et al.
concluded that obesity does not affect the
90-day morbidity rate or short- and long-
term oncologic results in patients who un-
derwent surgery for mid-and lower rectal
cancer (19). In our study, the distribution
of surgical approaches did not differ ac-
cording to diabetes status (p = 1.000). The
absence of a significant association in the
present study may therefore reflect the
relatively small sample size, the moderate
prevalence of diabetes in the cohort, or
effective perioperative optimization of
comorbid conditions.

According to literature, protective ileos-
tomy is usually performed in patients with
high risk of AL (male sex, diabetes, neoad-
juvant therapy, distance from anal verge < 5
cm) (20). We performed loop ileostomy in
10 patients and no complications related to
stoma were noted. The median LOS was 10
days in the laparoscopic group and 11 days
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in the open group. No significant differences
were observed between the two groups
(p=0.287). Although the laparoscopic cohort
showed a slightly shorter median hospitali-
zation, the difference was not significant.
These findings are broadly consistent with
randomized trials such as COLOR Il and
COREAN, which reported faster postopera-
tive recovery parameters in laparoscopic
groups, including shorter hospital stay (11,
12). Nevertheless, unlike those large con-
trolled studies, our real-world cohort did not
demonstrate a statistically significant reduc-
tion in hospitalization duration. This may
reflect the relatively limited sample size,
potential selection bias, or heterogeneity in
patient complexity.

Regarding postoperative complications,
we did not find a significant association
with diabetes (p=0.439). Consequently,
although diabetes was not identified as a
significant predictor of complications in
our analysis, larger studies are needed to
better clarify its role in postoperative out-
comes after rectal cancer surgery. These
results differ from several reports in the
literature, which suggest that diabetes may
contribute to higher rates of postoperative
complications, including surgical site infec-
tions, delayed wound healing, and anasto-
motic leakage following colorectal surgery
(21). The anastomotic patterns observed in
this study provide additional insight into
surgical decision-making. Laparoscopic
surgery was more frequently associated
with restorative procedures, including both
mechanical (33 cases in the laparoscopic
vs. 11 cases in the open group) and hand-
sewn anastomoses (12 cases in the laparo-
scopic vs. five cases in the open group). In
contrast, open surgery was more commonly
selected for non-restorative procedures,
particularly in patients with low rectal
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tumors. The role of laparoscopy in rectal
cancer surgery has been extensively debat-
ed, particularly following the initial results
of randomized trials, such as ACOSOG
Z6051 and ALaCaRT, which failed to
demonstrate non-inferiority with respect to
pathological endpoints. However, subse-
quent analyses have shown comparable
disease-free and overall survival between
laparoscopic and open surgery (13, 14). In
this context, the present study adds real-
world evidence supporting the continued
use of laparoscopy as a viable and adapta-
ble surgical approach. The findings of the
present study reinforce the concept that
laparoscopic surgery remains the founda-
tional minimally invasive technique and
should be regarded as a reference standard
when evaluating newer surgical modalities.
Postoperative complications are an im-
portant aspect to be discussed. AL was
present in <10% of the cases, all of which
belonged to the laparoscopic group. Inter-
estingly, only two patients needed reopera-
tion. Treatment consisted of peritoneal
lavage, drain placement near the anastomo-
sis, and protective loop ileostomy in one
case, and for the second patient it was opt-
ed for dismantling the anastomosis and end
colostomy. The most frequent severe com-
plication of rectal surgery is AL, with a
reported prevalence of 2-5% (22), but there
are significant variations. We did not find
any cases of AL in the open group because
of the small number of cases that under-
went open low anterior resection and the
subclinical leaks that led to late postopera-
tive stenosis. There were four cases of
anastomotic stenosis: two in the laparo-
scopic group and two in the open group.
Our data aligns with literature (23-26).
Limitations: This study has several
limitations. Its retrospective design and
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relatively small sample size limit the ability
to draw definitive conclusions regarding
oncologic superiority or long-term out-
comes. In addition, the choice of surgical
approach was influenced by surgeon pref-
erence and case complexity, introducing
potential selection bias. Nevertheless, this
study reflects real-world practice and pro-
vides valuable insights into the feasibility
of laparoscopic rectal cancer surgery in a
broad patient population.

CONCLUSIONS

In this single-center retrospective cohort
study, laparoscopic rectal cancer surgery
was feasible across a broad range of patient
ages, body habitus, and tumor locations,
including elderly patients and anatomically
challenging cases. Although open surgery
remained more frequently selected for non-
restorative procedures and low rectal tu-
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