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Abstract
Aim: This study compared early postoperative outcomes between laparoscopic right hemicolectomy (including extended resections) and open right 
hemicolectomy in patients aged 65 years and older with right-sided colon adenocarcinoma.
Methods: This retrospective cohort study included patients aged 65 years and older who underwent elective surgery for right-sided colon adenocarcinoma 
between 2018 and 2024. Patients were analyzed by the completed approach: laparoscopic versus open. The primary endpoint was 30-day overall postoperative 
complications categorized by type and severity using the Clavien–Dindo classification.
Results: A total of 139 patients were included: 48 (34.5%) laparoscopic and 91 (65.5%) open cases. Operative time was longer in the laparoscopic group (median 
274 vs 205 minutes, p < 0.001), while length of stay was similar (median 8 days, p = 0.953). Overall, 30-day postoperative complications were significantly less 
frequent in the laparoscopic group (10.4% vs 30.8%, p = 0.007), primarily due to fewer wound infections (2 vs 14). Major complications (Clavien–Dindo ≥ IIIA) 
were numerically lower after laparoscopy (6% vs 14%, p = 0.158). In-hospital mortality occurred only in the open group (2% vs 0%, p = 0.545).
Conclusion: Laparoscopic right hemicolectomy is safe and effective for selected patients aged 65 years and older. It offers lower 30-day morbidity despite 
longer operative time, while maintaining staging adequacy and similar recovery duration.
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Introduction
Colorectal cancer persists as a significant global health concern, 
representing one of the most prevalent types of cancer on a 
worldwide scale. The global burden of disease is predominantly 
observed in older adults, in whom the presence of comorbidity 
and reduced physiological reserve has been demonstrated to 
increase perioperative risk and complicate recovery following 
major abdominal surgery.1

The treatment of choice for localised right-sided colon cancer is 
curative resection, accompanied by adequate lymphadenectomy. 
The prevailing contemporary guidelines advocate for minimally 
invasive colectomy in select patients, provided that specific 
criteria are met. These criteria include the maintenance of 
oncological principles and the execution of the procedure by 
experienced teams.2,3

In elderly patients, the possible advantages of laparoscopy 
(decreased surgical trauma and accelerated recovery) should 
be weighed against the patient's physical weakness and the 
complexity of the procedure. Evidence focusing specifically on 
elderly patients undergoing right hemicolectomy demonstrates 
that laparoscopic right hemicolectomy can be performed safely 
with favourable short-term outcomes when compared with 
open surgery, although selection bias and conversion to open 
surgery remain important considerations.4,5

To reduce heterogeneity introduced by left-sided and rectal 
procedures with different technical demands and complication 
profiles, the present analysis was focused on right-sided 
resections.
The objective of this study was to make a comparison between 
the early postoperative outcomes of patients who underwent 
laparoscopic right hemicolectomy (including extended right 
hemicolectomy) for right-sided colon adenocarcinoma, and 
those who underwent open right hemicolectomy, in patients 
aged 65 years and older, treated between January 2018 and 
December 2024.

Materials and Methods
This retrospective cohort study was conducted at the 
Department of General Surgery, Izmir Tepecik Training and 
Research Hospital (Izmir, Türkiye). Patients aged 65 years and 
older who underwent elective surgery for right-sided colon 
adenocarcinoma between January 2018 and December 2024 
were retrospectively reviewed. 
Eligible patients were 65 years and older at the time of 
surgery and underwent elective right hemicolectomy (including 
extended right hemicolectomy) for histologically confirmed 
adenocarcinoma located in the cecum, ascending colon, 
hepatic flexure, or proximal transverse colon. An extended right 
hemicolectomy was defined as a right colectomy with resection 
extending into the transverse colon for hepatic flexure or 
proximal transverse tumors. Patients were excluded if surgery 
was performed for benign pathology, if surgery was emergent, 
if key perioperative or 30-day outcome data were missing, 
or if conversion from laparoscopic to open surgery occurred. 
Patients were analyzed according to the completed operative 
approach: laparoscopic versus open.
Data were extracted from electronic medical records, anesthesia 
charts, operative reports, inpatient notes, and pathology reports. 

Preoperative variables included age, sex, body mass index 
(BMI), American Society of Anesthesiologists (ASA) physical 
status, Charlson Comorbidity Index (CCI),6 and tumor markers 
(carcinoembryonic antigen  (CEA) and carbohydrate antigen 
(CA) 19-9). Perioperative variables included operative time, 
perioperative blood transfusion, synchronous metastasectomy, 
anastomotic leak, length of hospital stay, and in-hospital 
mortality. Pathological variables included T/N/M stage 
according to the American Joint Committee on Cancer (AJCC) 
8th edition7 and harvested lymph node count.
The primary endpoint was a 30-day overall postoperative 
complication, defined as the occurrence of any complication 
within 30 days after surgery. Postoperative complications were 
recorded and categorized by type (wound infection, bleeding, 
cardiac failure, pulmonary embolism, fever, anastomotic leak, 
ileus). Complication severity was graded using the Clavien–
Dindo classification; major complications were defined as 
grade ≥ IIIA.8

Ethical Approval
This study was approved by the Ethics Committee of Izmir 
Tepecik Training and Research Hospital (Date: 2026-01-05, No: 
2025/12-29).

Statistical Analysis
Statistical analyses were performed using SPSS version 
28.0 (IBM Corp., Chicago, IL, USA). Continuous variables 
are presented as mean ± standard deviation (SD) or median 
(interquartile range [IQR]), as appropriate, and compared using 
Student’s t-test or Mann–Whitney U test. Categorical variables 
are presented as counts and percentages and compared using 
the χ² test or Fisher’s exact test. Univariable logistic regression 
was performed to identify factors associated with major 
postoperative complications (Clavien–Dindo ≥IIIA). A two-sided 
p-value < 0.05 was considered statistically significant.

Reporting Guidelines
This study is reported in accordance with the STROBE 
guidelines.

Results
A total of 139 patients were included: 48 (34.5%) underwent 
laparoscopic surgery, and 91 (65.5%) underwent open surgery. 
Sex distribution was comparable between groups (male: 60% 
vs 64%, p = 0.975). Median age was lower in the laparoscopic 
group (70.5 [IQR 10.8] vs 76 [IQR 10] years, p = 0.018). BMI, ASA 
class, CCI, and preoperative tumor markers (CEA and CA 19-9) 
were similar between groups (Table 1). The detailed data are 
provided in Supplementary Table S1.
Anastomotic leak rates were low and similar in both groups (4% 
vs 4%, p = 0.950). The open group had a higher transfusion 
rate (31% vs 19%), although this difference did not reach 
statistical significance (p = 0.127). Operative time was longer 
in the laparoscopic group (median 274 [IQR 115] vs 205 
[IQR 55] minutes, p < 0.001), while length of stay (LOS) was 
similar (median 8 days in both groups, p = 0.953). In-hospital 
mortality occurred only in the open group (2% vs 0%, p=0.545). 
Pathological T-stage distribution differed significantly between 
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groups (p = 0.001), with a higher proportion of T4 tumors in the 
open group. N-stage and M-stage distributions were similar. 
Harvested lymph node count was lower in the laparoscopic 
group (median 17 [IQR 13] vs 24 [IQR 12], p = 0.009) (Table 1). 
The detailed data are provided in Supplementary Table 2.
Overall, 30-day postoperative complications were significantly 
less frequent in the laparoscopic group compared with the open 
group (5/48 vs 28/91, p = 0.007), mainly driven by fewer wound 
infections (2 vs 14). Other complications (bleeding, cardiac 
failure, pulmonary embolism, fever, anastomotic leak, and ileus) 
were numerically more frequent in the open group.
Major complications (Clavien–Dindo ≥IIIA) occurred in 3 
laparoscopic and 13 open cases. Although major complications 
were numerically less frequent after laparoscopy (6% vs 14%), 
the difference did not reach statistical significance (p = 0.158).
In univariable logistic regression analysis, perioperative 
blood transfusion was associated with major complications 
(odds ratio (OR) 3.241; 95% confidence interval (CI) 1.118–
9.400; p = 0.030). No other evaluated variable, including 
operative approach, was significantly associated with major 
complications (all p > 0.05) (Table 1). The detailed data are 
provided in Supplementary Table 3.

Discussion
In this single-centre retrospective cohort study of patients aged 
65 years and older who underwent elective right or extended 
right hemicolectomy for colon adenocarcinoma, a completed-
approach analysis (excluding conversions) revealed a reduced 
30-day overall complication rate following laparoscopic surgery 
in comparison with open surgery. This finding is consistent 
with recent real-world registry data, which indicate favourable 
short-term outcomes following laparoscopic colon cancer 
resection in routine clinical practice.3,4 In the present cohort, 
major morbidity and early mortality were comparable between 
the two approaches, suggesting that the observed advantage 
of laparoscopy was primarily driven by a reduced incidence 
of minor to moderate postoperative morbidity, as opposed to 
severe complications.
The decision to focus specifically on geriatric patients 
undergoing right-sided resections was intentional. Colorectal 
cancer risk increases markedly with age,9 and right-sided 
colon cancers become proportionally more frequent in older 

age groups. This makes right hemicolectomy a key procedure 
in geriatric surgical practice.10 Right-sided colectomy 
differs substantially from left-sided colectomy and anterior 
resection in terms of vascular control, mesocolic dissection 
planes, anastomotic configuration, and procedure-specific 
complication profiles. Including left-sided and rectal procedures 
would introduce marked heterogeneity (e.g., pelvic dissection, 
low anastomosis, diverting stomas), which could confound early 
outcome comparisons. Restricting the analysis to right-sided 
colectomies is the only way to improve internal validity and 
interpretability.
Baseline risk assessment is vital in surgical care of the 
elderly. Our dataset clearly shows that the ASA class and CCI 
distributions were similar between groups, and BMI was also 
comparable. This definitely demonstrates comparability with 
respect to recorded comorbidity burden and body habitus. 
However, it is important to note that ASA and CCI may not 
fully capture geriatric vulnerability. Contemporary perioperative 
guidance highlights that frailty and functional reserve, which 
are often not documented in retrospective datasets, are major 
determinants of complications, delirium, prolonged recovery, 
and loss of independence.8,9 Therefore, despite similar ASA/
CCI/BMI, unmeasured factors such as frailty, sarcopenia, or 
functional dependence can influence both approach selection 
and postoperative outcomes.
The reduction in overall morbidity observed in older adults 
following laparoscopy is of significant clinical importance, 
given the propensity of even minor complications to result in 
further adverse outcomes and protracted return to baseline. The 
diminished wound-related morbidity observed is undoubtedly a 
primary contributing factor, given the reduced incision size and 
diminished tissue trauma associated with minimally invasive 
surgical interventions. It is noticeable that the length of stay 
between the two groups was comparable. This is indicative of 
the increasing standardisation of perioperative care, including 
Enhanced Recovery After Surgery (ERAS) pathways. These 
pathways have been shown to optimise analgesia, mobilisation, 
and early feeding, irrespective of incision type, thereby reducing 
LOS differences between operative approaches.2 In geriatric 
patients, discharge timing is also strongly influenced by social 
support, rehabilitation needs, and stabilisation of comorbid 
conditions. These factors are considered to be of greater 

Table 1. Summary of baseline characteristics, key outcomes, and predictors of complications 

Category Variable Result / Statistics p-value

Demographics Age, years, median (IQR) Lap: 70.5 vs. Open: 76 0.018

Perioperative Operation time, min, median (IQR) Lap: 274 vs. Open: 205 <0.001

Blood transfusion, n (%) Lap: 9 (19%) vs. Open: 28 (31%) 0.127

30-Day Outcomes Overall 30-day complications, n (%) Lap: 5 (10%) vs. Open: 28 (31%) 0.007

Major complications (CD $\ge$ IIIA), n (%) Lap: 3 (6%) vs. Open: 13 (14%) 0.158

Pathological Harvested lymph nodes, median (IQR) Lap: 17 vs. Open: 24 0.009

pT4 stage tumors, n (%) Lap: 4 (8%) vs. Open: 30 (33%) 0.001

Predictors Blood Transfusion (OR 3.241, 95% CI 1.118-9.400) Significant Predictor 0.030

Abbreviations: IQR = Interquartile range; CD = Clavien–Dindo classification; OR = odds ratio; CI = confidence interval.
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significance than any minor discrepancies in surgical stress.
Operative time was longer in the laparoscopic group. This was 
probably due to the technical demands of central vascular 
ligation and intracorporeal dissection.3,4 Importantly, there was 
no increased major morbidity or early mortality, suggesting that 
laparoscopy can be used safely in older, appropriately selected 
patients and in experienced surgeons. However, prolonged 
anesthesia time may be of particular significance in geriatric 
practice, given the potential consequences of hypothermia, 
fluid shifts, and cardiopulmonary stress. This underscores 
the importance of meticulous perioperative optimization, 
encompassing geriatric-focused perioperative care and 
adherence to the ERAS protocol.2,8

An important observation was that the laparoscopic group 
had a lower number of lymph nodes. Guidelines for diagnosing 
colon cancer recommend examining at least 12 lymph nodes.3 
Poorly evaluated lymph nodes are linked to a poor prognosis. 
In our series, lymph node counts remained higher than the 
commonly used threshold, reassuring for staging quality. But 
lymph node yield is multifaceted and can vary due to tumor 
characteristics, specimen complexity, and surgical technique. 
The open cohort had more pT4 tumors, possibly leading to more 
extensive surgery and retrieval of more tissue, increasing yield. 
This suggests the difference is due to the case mix and is not 
due to laparoscopy itself, as emerging data shows that optimal 
thresholds may vary by tumor type and stage.7

The higher pT4 rate in the open group suggests that tumors 
may be assigned to open surgery because of anticipated 
complexity or the need for multivisceral resection. Laparoscopy 
can be feasible for selected T4 disease, but caution is advised 
for suspected right-sided T4b tumors.12 This imbalance should 
be considered when interpreting the morbidity advantage of 
laparoscopy in our completed approach comparison.
In this study, conversions were excluded in order to preserve a 
completed‑approach comparison; however, it should be noted 
that conversion is a clinically meaningful real‑world event. 
Recent multinational data demonstrate that conversion during 
minimally invasive right colectomy for cancer is associated with 
worse postoperative outcomes in comparison with successfully 
completed minimally invasive surgery.5 Therefore, excluding 
converted cases may result in an overestimation of the 
benefit of laparoscopy. Conversion should not be interpreted 
as a failure; timely conversion is often a safety strategy when 
intraoperative findings exceed minimally invasive feasibility.

Limitations
The study's retrospective design is a limitation, as it is 
susceptible to selection bias and residual confounding. Despite 
the comparable findings between the ASA, CCI, and BMI groups, 
there was an absence of systematic recording of frailty and 
functional status. These factors have the potential to influence 
both approach selection and postoperative outcomes in older 
patients. The higher pT4 proportion observed in the open cohort 
suggests case-mix differences, which may partly explain the 
observed morbidity and lymph node yield patterns. Additionally, 
conversions from laparoscopy to open surgery were excluded, 
resulting in a completed-approach comparison rather than an 
intention-to-treat analysis. As conversion is linked to elevated 

postoperative morbidity, this exclusion may potentially 
introduce bias in the observed effect, favouring laparoscopy. 
Additionally, this is a single-centre experience; the extent 
to which institutional ERAS adoption, surgeon experience, 
and pathology processing may influence generalisability is a 
potential limitation.

Conclusion
Laparoscopic right or extended right hemicolectomy is safe and 
effective for selected patients aged 65 years and older. It offers 
lower 30-day morbidity but longer operative time, similar LOS, 
and preserves staging adequacy. Incorporating standardised 
frailty assessment and reporting both completed-approach and 
intention-to-treat analyses will strengthen future evidence and 
help refine patient selection in geriatric colon cancer surgery.
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