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 Çiğdem Benlice1,  Ariorad Moniri2,  Nur Ramoğlu3,  Makbule Ayşegül Bağda1,  Bilgi Baca3,  
 Turkish Colorectal Cancer Database Study Group4

ABSTRACT
Aim: This retrospective cohort study used the Turkish Society of Colon and Rectal Surgery Colorectal Cancer Database to compare the preoperative 
clinical characteristics and 30-day postoperative outcomes of patients undergoing curative surgery for adenocarcinomas of the sigmoid colon, 
rectosigmoid junction, and upper rectum.
Method: Patients who underwent curative resection for non-metastatic adenocarcinoma of the sigmoid colon, rectosigmoid junction, or upper 
rectum between January 2017 and January 2025 were identified. Tumors ≥10 cm from the anal verge were classified as upper rectal cancers. 
The three anatomical groups were compared regarding clinical parameters, 30-day outcomes, and histopathology. Statistical comparisons were 
performed using the chi-squared or Fisher’s exact tests for categorical variables and the t-test or Mann-Whitney U test for continuous variables.
Results: A total of 634 patients were analyzed [sigmoid: 274 (43.3%), rectosigmoid: 174 (27.4%), upper rectum: 186 (29.3%)]. Patients with sigmoid 
cancer were older (mean 64±12 years) with a higher proportion of women (42%) than those with rectosigmoid and upper rectum cancer (p-value 
<0.001). Magnetic resonance imaging use was significantly higher in upper rectal tumors (73%) than in rectosigmoid (11%) and sigmoid (0%) 
tumors. Neoadjuvant therapy was administered to 62% of upper rectal and 11% of rectosigmoid tumors but only 4% of sigmoid tumors (p-value 
<0.001). Stage III disease occurred more frequently in rectosigmoid (40%) and upper rectum (55%) cancer than in sigmoid (32%) cancer (p-value 
<0.001). Lymph node positivity was highest in the upper rectum (57%).
Conclusion: Significant differences in diagnostic workup and treatment strategies exist across these segments. Rectosigmoid tumors share oncologic 
characteristics with rectal tumors but are often managed as colonic cancers, highlighting the need for clearer anatomical definitions and treatment 
guidelines.
Keywords: Rectosigmoid colon, colon cancer, upper rectum, outcomes
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Introduction

The rectosigmoid junction, representing the anatomical 
transition between the distal sigmoid colon and the upper 
rectum, is the origin of approximately 10% of all colorectal 
malignancies.1 The management of tumors arising in this 
region remains a subject of ongoing controversy, owing to its 
ambiguous anatomical boundaries and overlap in therapeutic 
strategies.2 Although certain clinical guidelines advocate for 
treating rectosigmoid tumors as colonic malignancies, others 
recommend adherence to rectal cancer protocols. More 
recently, there has been increasing support for a personalized, 
case-dependent approach. This distinction is particularly 
critical in locally advanced disease, where treatment paradigms 
differ substantially.3

Accurate anatomical localization of the tumor within the 
colorectum is essential for selecting the appropriate treatment 
pathway; however, this remains a considerable clinical challenge, 
particularly in the rectosigmoid region, where the boundaries 
between rectum and colon are poorly defined.4 Therapeutic 
algorithms for colon and rectal cancers diverge considerably, 
with colon cancer favoring postoperative systemic therapy 
and rectal cancer necessitating preoperative chemoradiation.5,6 
Some studies, such as Venigalla et al.5, support neoadjuvant 
chemoradiotherapy for stage II-III rectosigmoid tumors due 
to improved local control, whereas others, such as Käser et al.6, 
report that oncologic outcomes for tumors in the upper rectum 
and rectosigmoid junction resemble those of colon cancer, 
suggesting that perioperative radiotherapy may be omitted in 
many cases without compromising long-term results.
Tumors arising at the rectosigmoid junction represent a 
diagnostically and therapeutically complex subgroup of 
colorectal cancers (CRCs), located at the anatomical transition 
between the distal sigmoid colon and the upper rectum.3 
Their management is often challenged by inconsistencies in 
anatomical definitions and the lack of standardized staging 
and treatment protocols. Clinical guidelines vary in their 
recommendations; the National Comprehensive Cancer 
Network Rectal Cancer Guidelines (v3.2024)7 suggest treating 
tumors ≥15 cm from the anal verge according to colon cancer 
protocols, whereas the European Society for Medical Oncology 
Rectal Cancer Guidelines8 emphasize anatomical definition 
but acknowledge that management may be individualized 
based on multidisciplinary discussion. The American Society 
of Colon and Rectal Surgeons Guidelines (2020) similarly note 
variability and encourage a patient-specific approach.9 This 
lack of consensus is particularly critical in locally advanced 
disease, where neoadjuvant therapy is typically applied in rectal 
protocols but not in colon protocols. Accurate localization of 
the tumor is essential to ensure appropriate treatment selection.
Despite their frequency and clinical significance, rectosigmoid 

tumors remain largely underrepresented in the scientific 
literature. Most clinical trials and retrospective studies classify 
them under either sigmoid or rectal cancer cohorts, thereby 
overlooking their unique biological characteristics and clinical 
behavior.10 This has resulted in a gap in high-quality evidence 
to guide optimal treatment strategies. 
Currently, there is a lack of national data on the diagnostic 
and therapeutic preferences of colorectal surgeons for tumors 
located in the sigmoid colon, rectosigmoid junction, and upper 
rectum in Türkiye. 
This study is comparative in design and aims to evaluate 
differences in diagnostic approaches, perioperative 
management, and short-term pathological outcomes for 
tumors of the sigmoid colon, rectosigmoid junction, and upper 
rectum using a national, multicenter database. We hypothesize 
that rectosigmoid tumors demonstrate clinical and pathological 
features more closely aligned with upper rectal cancers than 
sigmoid cancers, potentially supporting a reconsideration of 
current classification and treatment strategies.

Materials and Methods

Patient Selection
Between January 2017 and January 2025, patients 
who underwent curative resection for non-metastatic 
adenocarcinoma of the sigmoid colon, rectosigmoid junction, 
or upper rectum were identified from the multicenter Turkish 
Society of Colon and Rectal Surgery (TSCRS) CRC Database. 
Tumor location was determined intraoperatively by the 
attending surgeon and categorized into three groups: sigmoid 
colon, rectosigmoid colon, and upper rectum. Tumors located 
≥10 cm from the anal verge were classified as upper rectal 
cancers. The anatomical subgroups were compared based on 
preoperative clinical features, 30-day postoperative outcomes, 
and histopathological characteristics. This retrospective 
cohort study analyzed data from the TSCRS CRC Database. 
The study was approved by the Ethics Committee of Acıbadem 
University (decision no: 2025-01/26, dated: 09.01.2025). 
Informed consent was obtained from all participants included 
in the study.

Study Setting and Participating Centers
This retrospective cohort study utilized data from the TSCRS 
CRC Database between 2018 and 2025. The database includes 
contributions from 24 centers across Türkiye, comprising 
16 academic tertiary referral hospitals and 8 high-volume 
community hospitals. This diversity enhances the external 
validity of the findings by reflecting a broad spectrum of 
surgical practices. Preoperative, operative, and short-term (30-
day) postoperative data of patients who underwent curative 
resection for CRC are prospectively recorded in the database. 
Data entry is performed by designated colorectal surgeons 
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at each contributing center, and all entries are subsequently 
validated by the TSCRS CRC Database study group.

Variables Examined
The study groups were compared in terms of age, body mass 
index (BMI), gender, American Society of Anesthesiologists 
(ASA) Score (I-II vs. III-IV), family history of CRC, 
preoperative tumor location (colon vs. rectum), preoperative 
imaging including magnetic resonance imaging (MRI), 
positron emission tomography-computed tomography (PET-
CT), neoadjuvant therapy (administered or not), surgical 
approach (open, laparoscopic, and robotic), stoma creation, 
and 30-day morbidity. Pathological variables included T stage 
(T1/T2 vs. T3/T4), lymph node positivity (LN+), tumor/
node/metastasis stage (I, II, III), lymphatic invasion, vascular 
(venous) invasion, perineural invasion, tumor budding, tumor 
differentiation grade, and histologic subtypes. 

Classification of Tumor Location
Tumor location was determined intraoperatively by the 
primary surgeon, based on anatomical landmarks. To 
minimize inter-observer variability, participating surgeons 
received standardized TSCRS guidelines defining anatomical 
boundaries (including the “sigmoid take-off ” and distance 
from the anal verge). 

Patient Selection and Flow Diagram 
Patients who underwent curative resection for non-metastatic 
adenocarcinoma of the sigmoid colon, rectosigmoid junction, 
or upper rectum were identified. Of 721 patients initially 
screened, 87 were excluded for the following reasons: 
conversion to open surgery without curative intent (n=21), 
missing key perioperative or pathological data (n=38), 
metastatic disease at presentation (n=18), and loss to follow-
up before 30 days (n=10).

Statistical Analysis
Continuous variables were expressed as mean ± standard 
deviation, and categorical variables were expressed as 
percentages. The significance between categorical variables 
was analyzed using the Fisher exact test or the chi-squared 
test, whereas the significance between continuous variables 
was assessed using the t-test or the Mann-Whitney U test. 
Statistical analyses were conducted using SPSS version 21.0. A 
p-value of <0.05 was considered statistically significant.

Sample Size and Power Considerations
The final sample included 634 patients (sigmoid: n=274, 
rectosigmoid: n=174, upper rectum: n=186). Post-hoc power 
analysis indicated that with this sample size, the study had 
>80% power (α=0.05) to detect differences of 10%-12% in the 
primary outcomes (MRI usage, neoadjuvant therapy rates, and 
stage III disease prevalence) across groups.

Results

A total of 634 patients who underwent curative resection for 
non-metastatic adenocarcinoma of the sigmoid colon (274, 
43.3%), rectosigmoid junction (174, 27.4%), or upper rectum 
(186, 29.3%) were included in the analysis. Clinical, surgical, 
and pathological characteristics were compared across these 
three anatomical subgroups.

Preoperative and Intraoperative Characteristics
There were no significant differences among the groups in 
terms of age, BMI, gender distribution, ASA classification, 
or family history of CRC. However, significant variation was 
observed in preoperative tumor classification; although nearly 
all sigmoid tumors were identified as colonic (98.9%), only 
74.6% of rectosigmoid and 2.7% of upper rectal tumors were 
similarly labeled. In contrast, 97.3% of upper rectal tumors 
were classified preoperatively as rectal (p<0.001) (Table 1). 
Use of diagnostic imaging differed substantially. MRI was 
performed in 73.1% of upper rectal cancers but in only 10.9% 
and 0% of rectosigmoid and sigmoid cases, respectively 
(p<0.001). Similarly, PET-CT usage was more frequent in 
upper rectal tumors (48.4%) than in rectosigmoid (28.2%) 
or sigmoid tumors (29.6%) (p<0.001). Neoadjuvant therapy 
was also significantly more common in upper rectal cancers 
(61.8%) than in rectosigmoid (10.9%) and sigmoid tumors 
(3.6%) (p<0.001).
Surgical approach varied by tumor location (p=0.002). 
Laparoscopic surgery was most frequently employed in upper 
rectal tumors (55.4%), whereas robotic surgery was used 
predominantly in sigmoid cases (13.1%). Stoma creation 
rates differed markedly, being highest in upper rectal cancers 
(68.4%) and lowest in sigmoid cancers (9.5%) (p<0.001). The 
30-day morbidity rate was also highest in the upper rectum 
group (32.3%), followed by the rectosigmoid (24.1%) and 
sigmoid groups (21.2%) (p=0.025).

Pathological Outcomes
Advanced tumor stage (T3/T4) was most common in sigmoid 
cancers (79.9%) and least common in upper rectal cancers 
(65.6%) (p=0.003). However, LN+ and stage III disease 
were most frequently observed in upper rectal cancers 
(57.0% and 55.0%, respectively; p<0.001). Lymphatic and 
perineural invasion rates did not differ significantly among 
groups, whereas vascular invasion showed a trend toward 
higher frequency in rectosigmoid tumors (36.2%; p=0.065). 
Tumor budding was significantly more prevalent in sigmoid 
(38.0%) and rectosigmoid (40.6%) tumors than in upper 
rectal cancers (21.8%) (p<0.001). Poorly differentiated tumors 
were most frequent in the sigmoid group (15.7%) and least 
frequent in upper rectal cancers (8.6%) (p=0.032). Across all 
groups, moderately differentiated adenocarcinoma was the 
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predominant histological type. No significant differences were 
noted in histologic subtype, with adenocarcinoma being the 
most common in all groups (≥93%; p=0.496) (Table 2). 

Distribution and Patterns of Neoadjuvant Therapy 
Neoadjuvant treatment was most applied in rectal cancers 
(61.8%), less so in rectosigmoid (10.9%), and rarely in 
sigmoid tumors (3.6%) (Figure 1). Chemoradiotherapy was 
predominantly used for rectal tumors (88.3%), with limited 
use in rectosigmoid (10.8%) and sigmoid (0.9%) cancers. In 
contrast, chemotherapy alone was more frequent in sigmoid 
(56.2%) and rectosigmoid (37.5%) tumors. Radiotherapy 
alone was almost exclusively used in rectal cancers (94.1%) 
(Figure 2).

Discussion

This nationwide, multicenter study represents the first 
population-level analysis in Türkiye utilizing the TSCRS 
CRC Database to evaluate preoperative, intraoperative, and 

Table 1. Comparison of preoperative, intraoperative, and 30-day postoperative outcomes in sigmoid, rectosigmoid, and upper rectal 
cancers

Variable Sigmoid colon Rectosigmoid colon Upper rectum p-value

Age, years (mean ± SD) 64.4±12.0 63.5±11.1 62.0±12.1 0.087

BMI, kg/m2 (mean ± SD) 26.7±4.3 26.0±4.0 25.8±4.2 0.099

Sex, n (%) 0.186

Male 159 (58.0%) 116 (66.7%) 113 (60.8%)

Female 115 (42.0%) 58 (33.3%) 73 (39.2%)

ASA score, n (%) 0.086

ASA I-II 216 (78.8%) 138 (79.3%) 161 (86.6%)

ASA III-IV 58 (21.2%) 36 (20.7%) 25 (13.4%)

Family history of colorectal cancer 29 (10.6%) 19 (10.9%) 22 (11.9%) 0.906

Preoperative tumor location, n (%) <0.001

Colon 271 (98.9%) 129 (74.6%) 5 (2.7%)

Rectum 3 (1.1%) 44 (25.4%) 181 (97.3%)

Preoperative MRI performed 0 (0.0%) 19 (10.9%) 136 (73.1%) <0.001

Preoperative PET-CT performed 81 (29.6%) 49 (28.2%) 90 (48.4%) <0.001

Neoadjuvant therapy administered 10 (3.6%) 19 (10.9%) 115 (61.8%) <0.001

Surgical approach, n (%) 0.002

Open 119 (43.4%) 74 (42.5%) 78 (41.9%)

Laparoscopic 119 (43.4%) 82 (47.1%) 103 (55.4%)

Robotic 36 (13.1%) 18 (10.3%) 5 (2.7%)

Stoma creation, n (%) 26 (9.5%) 36 (20.8%) 119 (68.4%) <0.001

30-day morbidity 58 (21.2%) 42 (24.1%) 60 (32.3%) 0.025
BMI: Body mass index, ASA: American Society of Anesthesiologists, MRI: Magnetic resonance imaging, PET-CT: Positron emission tomography-computed 
tomography

Figure 1. Neoadjuvant treatment application among the study groups



5
Benlice et al. 

TSCRS Study on Sigmoid to Upper Rectal Cancer Care

pathological characteristics of sigmoid, rectosigmoid, and upper 
rectal cancers. Our findings highlight significant variability 
in the diagnostic classification, management strategies, and 
oncologic features among these three anatomically contiguous 

yet clinically distinct colorectal segments. Patients with upper 
rectal tumors were more likely to undergo preoperative MRI 
(73.1%) and receive neoadjuvant chemoradiotherapy (61.8%) 
a pattern consistent with standard rectal cancer management. 
In contrast, rectosigmoid tumors appeared to occupy a gray 
zone between colon and rectal cancer paradigms, as reflected 
in intermediate rates of MRI use, neoadjuvant therapy, and 
stoma creation. Robotic surgery was more frequently applied 
in sigmoid cancers in our cohort, primarily due to institutional 
resource allocation and surgeon preference. In several 
participating centers, robotic platforms were prioritized for 
upper abdominal and selected colon cases, whereas rectal 
cancer cases were predominantly managed laparoscopically 
due to case volume and operating room scheduling.
Among the most important observations is the considerable 
heterogeneity in the classification and management of tumors 
located at the rectosigmoid junction.11 This anatomical region, 
which marks the transition between the mobile sigmoid colon 
and the fixed rectum, has long been a source of clinical and 
academic ambiguity.1,12 The “sigmoid take-off ” is a valuable 

Table 2. Comparison of pathological outcomes in sigmoid, rectosigmoid, and upper rectal cancers

Variable Sigmoid colon Rectosigmoid colon Upper rectum p-value

T stage, n (%)

T1/T2 55 (20.1%) 44 (25.3%) 64 (34.4%) 0.003

T3/T4 219 (79.9%) 130 (74.7%) 122 (65.6%) 0.003

Lymph node positivity (LN+), n (%) 97 (35.4%) 67 (38.5%) 106 (57.0%) <0.001

TNM stage, n (%) <0.001

Stage I 57 (25.3%) 36 (25.0%) 29 (18.1%)

Stage II 91 (40.4%) 56 (38.9%) 43 (26.9%)

Stage III 77 (34.2%) 52 (36.1%) 88 (55.0%)

Lymphatic invasion, n (%) 108 (39.4%) 74 (42.5%) 59 (31.7%) 0.088

Vascular (venous) invasion, n (%) 73 (26.6%) 63 (36.2%) 50 (26.9%) 0.065

Perineural invasion, n (%) 52 (19.0%) 38 (21.8%) 34 (18.3%) 0.661

Tumor budding, n (%) 101 (38.0%) 67 (40.6%) 38 (21.8%) <0.001

Tumor differentiation grade, n (%) 0.032

Poorly differentiated 43 (15.7%) 22 (12.7%) 16 (8.6%)

Undetermined 22 (8.0%) 13 (7.5%) 29 (15.6%)

Moderately differentiated 143 (52.2%) 91 (52.6%) 88 (47.3%)

Well differentiated 66 (24.1%) 47 (27.2%) 53 (28.5%)

Histologic subtype, n (%) 0.496

Adenocarcinoma 255 (93.1%) 168 (96.6%) 176 (94.6%)

Mucinous adenocarcinoma 18 (6.6%) 6 (3.4%) 10 (5.4%)

Signet ring cell carcinoma 1 (0.4%) 0 (0.0%) 0 (0.0%)

TNM: Tumor depth-nodal status-metastasis

Figure 2. Distribution of tumor location by neoadjuvant therapy types
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anatomical landmark for differentiating the rectosigmoid 
junction. However, during the study period (2018-2025), 
this definition was not consistently implemented across 
participating centers. Most cases were classified intraoperatively 
by the attending surgeon according to traditional anatomical 
descriptions, without routine MRI-based localization for 
sigmoid or rectosigmoid tumors. Although rectosigmoid 
tumors account for a large proportion of CRC cases, they 
remain underrepresented in clinical trials and large-scale 
studies.13 As a result, they are frequently subsumed into either 
the colon or rectal cancer categories, thereby obscuring their 
distinct biological behavior and therapeutic implications. This 
lack of uniformity in clinical practice is further compounded 
by the absence of standardized definitions for the rectosigmoid 
junction. Unlike the sigmoid colon and rectum, which 
have relatively well-accepted anatomical boundaries, the 
rectosigmoid region lacks clear radiological or surgical 
landmarks.14,15 Consequently, its classification varies across 
institutions, registries, and even among clinicians within the 
same center. 
In our cohort, 74.6% of rectosigmoid tumors were classified 
preoperatively as colonic, whereas 25.4% were labeled as 
rectal, reflecting inconsistency in anatomical interpretation 
even among experienced surgical teams. This misclassification 
was associated with considerable variability in the use 
of staging tools and treatment approaches. Specifically, 
preoperative MRI -widely accepted as the imaging modality 
of choice for rectal cancer staging- was utilized in only 10.9% 
of rectosigmoid tumors, compared with 73.1% of upper 
rectal cancers. Similarly, the administration of neoadjuvant 
chemoradiotherapy, a cornerstone of rectal cancer treatment, 
was significantly less common in rectosigmoid tumors (10.9%) 
than in upper rectal tumors (61.8%). These findings suggest a 
potential underutilization of rectal cancer treatment protocols 
in patients with rectosigmoid tumors, despite evidence of 
comparable oncologic burden.3,16 Notably, stoma formation 
was significantly more frequent in upper rectal tumors, likely 
due to the need for low pelvic anastomoses and protective 
diversion following neoadjuvant treatment.17 PET-CT was 
used in selected stage II-III cases as part of preoperative staging 
to rule out occult metastatic disease or for equivocal findings 
on conventional imaging. This reflects institutional practice 
variation across centers.
Indeed, our pathological analysis revealed that rectosigmoid 
tumors had a high incidence of stage III disease (36.1%) and 
LN+ (38.5%), closely mirroring the upper rectal group and 
surpassing the sigmoid colon group. Additionally, tumor 
budding -a histologic marker associated with poor prognosis- 
was more frequent in rectosigmoid (40.6%) and sigmoid tumors 
(38.0%) than in upper rectal tumors (21.8%). These findings 

underscore the biologic aggressiveness of rectosigmoid cancers 
and raise concerns about the adequacy of current treatment 
paradigms that may overlook their risk profile. Carcinomas of 
the rectosigmoid junction exhibit distinct biological behavior 
compared with neighboring bowel segments.18 This region 
remains difficult to classify, as it cannot be clearly attributed to 
either the sigmoid colon or the upper rectum. As part of our 
recent Delphi consensus on the anatomical definition of colon 
cancer segments, experts have suggested eliminating the term 
“rectosigmoid,” stating that it creates ambiguity rather than 
clarity, and that the region should no longer be classified as part 
of the colon.19 However, our current study demonstrates that 
rectosigmoid cancers display distinct biological and clinical 
behavior compared with adjacent segments. These differences 
underscore the importance of recognizing rectosigmoid 
cancer as a separate entity. Rather than discarding the term 
entirely, we advocate for a re-evaluation of its classification. 
This could involve redefining its anatomical boundaries and 
clinical categorization by considering the specific features and 
outcomes identified in our analysis, ensuring these unique 
characteristics are appropriately addressed in both research 
and clinical settings.20

Our results highlight significant variation in neoadjuvant 
treatment patterns based on tumor location, particularly at 
the rectosigmoid junction. Although chemoradiotherapy was 
consistently applied in rectal cancers, its use in rectosigmoid 
tumors was limited, and chemotherapy alone was more 
common. This reflects the ongoing ambiguity in classifying 
rectosigmoid tumors, which often share features with both 
rectal and colonic cancers. The infrequent use of neoadjuvant 
therapy in this group may lead to inconsistent treatment 
and potentially suboptimal outcomes. In contrast, the near 
absence of neoadjuvant therapy in sigmoid cancers aligns with 
standard practice. These findings underscore the need for 
clearer anatomical definitions and evidence-based guidelines 
to standardize treatment, particularly for tumors at the 
rectosigmoid junction.1,21,22

Study Limitations
This study has several limitations that warrant consideration. 
First, the dataset does not include all surgical centers in 
Türkiye; it only includes those actively involved in CRC 
management during the study period that contributed data, 
which may limit the generalizability of the results. Second, the 
absence of long-term follow-up data prevented evaluation of 
oncologic outcomes, such as disease-free and overall survival. 
Third, the lack of molecular profiling data limited our ability 
to investigate the underlying biological mechanisms driving 
survival differences across subgroups. Tumor location was 
determined intraoperatively by the primary surgeon, which 
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may introduce selection bias and limit the comparability of 
treatment strategies across groups. Despite these limitations, 
the study offers several notable strengths. Importantly, it 
represents the first nationwide study in Türkiye to leverage data 
from the TSCRS CRC Database, laying a strong foundation for 
future research and quality improvement initiatives in CRC 
care.

Future Directions
Future studies should incorporate standardized imaging 
criteria, central reviews for tumor localization, molecular 
characterization, and survival follow-up. A prospective 
registry capturing uniform definitions and treatment protocols 
could better assess the true impact of anatomical location on 
outcomes.

Conclusion

In summary, rectosigmoid tumors exhibit a distinct set of 
clinical and pathological characteristics that differentiate 
them from both sigmoid and upper rectal cancers. Although 
they share oncologic aggressiveness with rectal tumors, they 
are often managed as colonic cancers-raising concerns about 
potential under-staging and suboptimal treatment. These 
findings highlight the need to re-examine current classification 
systems and advocate for the development of segment-specific 
diagnostic and therapeutic guidelines. Rather than eliminating 
the term “rectosigmoid,” we propose its redefinition using 
standardized anatomical landmarks and its recognition as 
a separate, clinically meaningful entity. Such refinement is 
essential to ensure that patients with rectosigmoid cancers 
receive appropriately individualized, evidence-based care.
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Introduction

Acute appendicitis is the most common non-obstetric surgical 
emergency during pregnancy, with an incidence reported 
in approximately 0.01-0.2% of all pregnancies.1 Anatomical 
and physiological changes that occur during pregnancy make 
diagnosis difficult. The displacement of abdominal organs 
due to uterine enlargement, changes in pain localization, and 
pregnancy-related physiological leukocytosis are the main 
causes of these difficulties. In addition, symptoms such as 

nausea, abdominal pain, or mild fever seen in pregnancy 
can mask the symptoms of appendicitis. Therefore, delays in 
diagnosis are common, increasing the risk of both maternal and 
fetal complications. Early diagnosis and surgical intervention 
are critical in preventing perforated appendicitis and associated 
fetal loss.1,2

Clinical evaluation and imaging methods may have limited 
diagnostic value during pregnancy. Ultrasonography may 
be inadequate in the later stages of pregnancy due to uterine 
enlargement, but magnetic resonance imaging (MRI) is not 
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Aim: Acute appendicitis during pregnancy presents a diagnostic challenge due to physiological and anatomical changes that can obscure classical 
symptoms. This study aimed to evaluate the predictive value of inflammatory markers—particularly C-reactive protein (CRP) and the CRP/albumin 
ratio (CAR)—for detecting complicated acute appendicitis in pregnant women. 
Method: This retrospective study included 67 pregnant patients who underwent appendectomy for acute appendicitis between October 2019 
and December 2024. Patients were categorized into complicated and non-complicated appendicitis groups based on histopathological findings. 
Laboratory parameters comprising the platelet-to-lymphocyte ratio, lymphocyte-to-monocyte ratio, neutrophil-to-lymphocyte ratio, systemic 
immune inflammation index, systemic inflammatory response index, receiver operating characteristic (ROC) curve, and decision curve analysis 
(DCA) were used to assess diagnostic and clinical performance.
Results: Complicated appendicitis was identified in 25.4% (n=17) of patients. Multivariate regression demonstrated that CRP [odds ratio 
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available at every center. This situation leads clinicians to use 
laboratory markers as a diagnostic support tool. Inflammatory 
markers such as the platelet-to-lymphocyte ratio (PLR), 
lymphocyte-to-monocyte ratio (LMR), neutrophil-to-
lymphocyte ratio (NLR), and systemic immune inflammatory 
index (SII) have been proposed as potential diagnostic and 
prognostic tools in the literature, including for appendicitis 
and predicting complications.3,4. C-reactive protein (CRP) is 
an inflammatory acute-phase reactant produced by the liver 
in response to inflammation or infection.4 However, a slight 
increase in CRP levels may be observed physiologically during 
pregnancy, which may reduce the specificity of the test. 
The CRP/albumin ratio (CAR) is a parameter obtained by 
dividing the CRP level by the level of albumin, a protein in 
the blood, and has shown promise as a prognostic marker in 
several inflammatory conditions, where it helps predict the 
severity of the disease.4 
Nevertheless, despite their potential, there is a notable 
absence of studies that validate the diagnostic and prognostic 
relevance of these clinical evaluation and imaging methods in 
forecasting complications associated with acute appendicitis 
during pregnancy.5 
This study evaluated clinical characteristics, inflammatory 
markers, and outcomes in patients who underwent surgery 
for acute appendicitis during pregnancy. The study hypothesis 
was that CRP and CAR could be independent predictors 
of complicated acute appendicitis during pregnancy. 
Furthermore, the relationship between these parameters 
and other hematologic indices (NLR, PLR, SII, etc.) and the 
development of complications was investigated. Evaluating the 
diagnostic performance of these parameters may contribute 
to improving clinical outcomes for both the mother and fetus 
by supporting early diagnosis and appropriate treatment 
decisions.

Materials and Methods

This study is a single-center, retrospective observational 
study conducted in the general surgery clinic of a tertiary 
care hospital between October 2019 and December 2024. To 
reduce bias, standardized diagnostic and pathological criteria 
were applied across all cases. The research was conducted 
in accordance with the Declaration of Helsinki, and ethical 
principles were observed. This study was approved by the local 
ethics committee of Ankara Bilkent City Hospital (decision 
number: 1-25-1008, date: 12.02.2025). Due to the retrospective 
nature of the study, individual informed consent was not 
obtained from patients; data were evaluated with identity 
information concealed. 
Inclusion criteria for the study were cases of acute appendicitis 
during pregnancy that underwent surgery with a diagnosis of 

acute appendicitis and histopathological confirmation. Exclusion 
criteria were active infection, autoimmune disease, malignancy, 
liver or kidney failure, hematologic diseases, and systemic 
steroid use. The study confirmed that there were no missing 
data. If missing observations were detected in the dataset, these 
cases were excluded from the analysis. Accordingly, 67 patients 
were included in the analysis (Figure 1).
Age, gestational age, pregnancy trimester, and laboratory 
results were evaluated in all patients. Laboratory samples 
were collected from all patients within the first 2 hours after 
presentation to the emergency department prior to surgery. 
Specifically, albumin was included as a well-established 
negative, acute-phase reactant that decreases in the presence 
of major intra-abdominal inflammation and has been 
identified in previous studies as a marker of complicated 
appendicitis.6 Total bilirubin was evaluated because 
hyperbilirubinemia has been consistently associated with 
perforated or gangrenous appendicitis, largely through 
mechanisms involving hepatocellular dysfunction and 
endotoxin-mediated cholestasis.7 Electrolytes—particularly 
sodium—were assessed given evidence that hyponatremia 
frequently accompanies severe systemic inflammation and 
has been reported in patients with complicated appendicitis.8 
Hemogram-derived inflammatory indices [NLR, PLR, LMR, 
SII, and the systemic immune response index (SIRI)] were 
incorporated based on robust studies demonstrating their 
predictive value for perforation, disease severity, and adverse 
clinical outcomes.3,4 Amylase was included because mild 
elevations have been reported in advanced intra-abdominal 
inflammation, particularly in cases of peritoneal irritation or 
localized enzymatic activation accompanying complicated 
appendicitis. Clinical series evaluating atypical biochemical 

Figure 1. Flowchart of patient selection and grouping



11
Özel et al. 

CRP/CAR for Complicated Appendicitis in Pregnancy

profiles in perforated appendicitis have described transient 
increases in amylase, suggesting a secondary inflammatory 
or enzymatic response. Although not a standard marker of 
appendicitis, its assessment has been considered relevant in 
studies investigating broader biochemical changes in severe 
intra-abdominal infection. Accordingly, all biochemical and 
hematologic variables included in this study were selected 
a priori based on their literature-supported mechanistic 
relevance to inflammatory severity rather than simply being 
routinely collected laboratory measurements.
Laboratory markers included white blood cell count, 
neutrophil count, lymphocyte count, monocyte count, platelet 
count, CRP, albumin, sodium, and bilirubin. 
Pregnancy periods were evaluated in three groups: first 
trimester (≤13+6 weeks), second trimester (14+0-27+6weeks), 
and third trimester (28+0-40+6 weeks). The relationship between 
the trimester and complications was evaluated in exploratory 
subgroup analyses. Inflammatory markers were also compared 
among trimesters (Supplementary Table 1).
Inflammatory markers were calculated as follows:
PLR: platelet/lymphocyte
LMR: lymphocyte/monocyte
NLR: neutrophil/lymphocyte
SII: neutrophil × platelet/lymphocyte
SIRI: neutrophil × monocyte /lymphocyte
CRP-to-albumin ratio: CRP/albumin.
All patients underwent ultrasonography in the preoperative 
period. MRI was performed in patients whose appendix could 
not be visualized on ultrasound (US).
All patients underwent surgery for appendicitis. The specimens 
were examined pathologically and divided into two groups 
according to the histopathologic results. 
Group 1: Non-complicated acute appendicitis. Phlegmonous 
and acute nonperforated appendicitis cases were included in 
the uncomplicated group.
Group 2: Complicated acute appendicitis. Complicated 
appendicitis was defined as cases in which intra-abdominal 
fecalitis, abscess, gangrene-necrotizing perforated 
appendicitis, or peritonitis were detected intraoperatively or 
histopathologically.
Due to the retrospective nature of the study, no prior sample 
size or power analysis was performed. All eligible patients 
accessible during the study period were included in the 
analysis.

Statistical Analyses
Statistical analyses were performed using SPSS version 21.0 
software (IBM Corp., Armonk, NY, USA). Additionally, 
decision curve analysis (DCA) was conducted using the 
R software environment (R Foundation for Statistical 

Computing, Vienna, Austria). The distribution of continuous 
variables was assessed using the Shapiro-Wilk test. Variables 
showing a normal distribution were presented as mean ± 
standard deviation, and non-normally distributed variables 
were presented as median (minimum-maximum) values. 
Categorical variables were expressed as frequency (percentage). 
To evaluate differences between groups, the Student’s t-test or 
Mann-Whitney U test was used for continuous variables, and 
the chi-square test or Fisher’s exact test was used for categorical 
variables. The possibility of collinearity was assessed among 
the CRP, albumin, and CAR variables using Spearman 
correlation analysis and the variance inflation factor (VIF). 
Variables showing high correlation were not used together in 
the same model, and VIF analysis was performed to evaluate 
multicollinearity among independent variables. 
To identify independent variables associated with the 
development of complicated appendicitis, univariate 
logistic regression analysis was first performed, followed by 
multivariate logistic regression analysis of variables with a 
p-value <0.2. The backward likelihood ratio method was used 
in multiple regression analysis. The VIF values for CRP and 
CAR were both above 100, indicating severe multicollinearity; 
therefore, CRP and CAR were not included together in the 
same regression model and were analyzed separately in two 
independent multivariate models to prevent collinearity bias. 
All other variables had VIF values below 2.0, indicating no 
significant collinearity.
Due to the limited number of events, only statistically 
significant variables were included in the model. Results were 
reported as odds ratios (ORs), 95% confidence intervals (CIs), 
and p-values. Receiver operating characteristic (ROC) curves 
were generated to evaluate diagnostic performance. For each 
marker, the area under the curve (AUC), 95% CIs, sensitivity, 
specificity, and positive and negative predictive values (PPV/
NPV) were calculated. The optimal cut-off points in the ROC 
analyses were determined using the Youden index. Decision 
curve analysis was conducted to assess the net clinical benefit 
of the CRP and CAR models. Statistical significance was set at 
p<0.05.

Results

A total of 67 out of 73 patients met the inclusion criteria and 
were included in the analysis. The mean age was 28.41±5.48 
years (19-41 years). Seventeen of the patients (25.4%) had 
complicated acute appendicitis. The mean gestational age 
was 18.13±8.15 weeks, with a minimum of 4 weeks and a 
maximum of 36 weeks. MRI was performed in 20 patients 
(29.9%). Patient data are presented in Table 1.
According to univariate regression analysis, three parameters 
were associated with complicated acute appendicitis: CRP, 
LMR, and CAR (p<0.001, p=0.028, and p<0.001, respectively) 
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Table 1. Data of complicated appendicitis and non-complicated appendicitis groups
Total
(n=67)

Non-complicated
(n=50)

Complicated
(n=17)

p-value

Age, years, (mean ± SD) 28.41±5.48 28.22±5.83 29.0±4.35 0.564
Gestational age, weeks, (mean ± SD) 18.13±8.15 17.54±7.92 19.88±8.80 0.341
Trimester, (%)
Trimester
Trimester
Trimester

22 (32.8%)
36 (53.7%)
9 (13.4%)

17 (77.3%)
28 (77.8%)
5 (55.6%)

5 (22.7%)
8 (22.2%)
4 (44.4%)

0.416*

Albumin, g/L, (mean ± SD) 39.871±3.58 39.74±3.70 39.64±3.31 0.923
Total bilirubin, mg/dL, median 
(min-max) 0.5 (0.10-1.10) 0.4 (0.1-1.10) 0.5 (0.30-0.99) 0.026

Amylase, U/L, (mean ± SD) 60.11±16.73 61.64±15.88 55.60±18.79 0.246
Sodium, mEq/L, median (min-max) 137 (132-141) 137 (133-141) 137 (132-141) 0.489
Calcium, mg/dL, (mean ± SD) 8.74±0.48 8.75±0.49 8.72±0.53 0.764
WBC, ×109/L, (mean ± SD) 13.54±4.47 13.33±4.39 14.18±4.77 0.521
Neutrophil, ×109/L, median (min-
max) 10.56 (2.41-27.18) 10.54 (2.41-27.18) 12.50 (4.80-21.09) 0.280

Neutrophil, %, median (min-max) 83.0 (54.3-94.1) 81.35 (54.3-94.1) 85.70 (68.3-92.1) 0.053
Lymphocyte, ×109/L, median (min-
max) 1.37 (0.33-3.81) 1.50 (0.33-3.81) 1.34 (0.55-2.80) 0.089

Monocyte, ×109/L, median (min–
max) 0.54 (0.20-2.55) 0.53 (0.220-1.23) 0.54 (0.26-2.55) 0.943

MPV, fL, median (min-max) 8.2 (6.5-16.2) 8.2 (6.5-16.2) 8.3 (6.8-10.4) 0.624
Platelet, ×109/L, median (min-max) 257. (159.0-455.0) 253 (165-447) 261 (159-455) 0.729
RDW, %, median (min-max) 14.2 (12.7-58.1) 14.2 (12.7-21.4) 14.2 (12.8-58.1) 0.846
LUC, %, (mean ± SD) 0.13±0.05 0.13±0.04 0.12±0.06 0.751
DNI, %, median (min-max) 0.01 (0.00-12.70) 0.10 (0-7.80) 0.01 (0-12.7) 0.652
CRP, mg/L, median (min-max) 14.0 (0.1-230) 10.0 (0.1-70) 57.0 (13.0-230.0) <0.001
PLR, median (min-max) 170.64 (67.03-875.76) 169.75 (67.03-875.76) 187.32 (113.57-659.42) 0.116
LMR, median (min-max) 2.89 (0.88-6.17) 3.13 (0.97-6.17) 2.25 (0.88-4.67) 0.026
NLR, median (min-max) 6.71 (1.54-27.45) 6.41 (1.54-27.45) 8.92 (3.43-23.58) 0.032
SII, median (min-max) 3.57 (0.39-17.50) 3.49 (0.39-17.02) 4.33 (1.03-17.50) 0.048

SIRI, median (min-max) 1,724.58 (449.43-
10,728.77) 1,591.47 (449.43-10,515.09) 2,341.54 (545.14-10,728.77) 0.059

CAR, median (min-max) 0.34 (0.00-5.90) 0.26 (0-2.0) 1.39 (0.34-5.90) <0.001
Imaging
USG
USG + MRI

47 (70.1%)
20 (29.9%)

37 (78.7%)
13 (65.0%)

10 (21.3 %)
7 (35.0%)

0.237

*Fisher’s exact test
WBC: White blood cell count, MPV: Mean platelet volume, RDW: Red blood cell distribution width, LUC: Large unstained cells, DNI: Delta neutrophil 
index, CRP: C-reactive protein, PLR: Platelet-to-lymphocyte ratio, LMR: Lymphocyte-to-monocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, SII: Systemic 
immune inflammatory index, SIRI: Systemic immune response index, CAR: CRP/albumin ratio
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(Table 2). CRP and CAR were evaluated in two separate 
multivariate models due to significant collinearity (VIF>100). 
Multivariate analysis revealed that CRP (OR: 1.095, 95% CI: 
1.042-1.151; p<0.001) and CAR (OR=23.863; 95% CI: 4.223-
134.830; p<0.001) were independent predictors (Table 2, 
Figure 2). Total bilirubin initially appeared significant in 
univariate group comparison (p=0.026); however, it was not 
independently associated with complicated appendicitis in 
univariate logistic regression (p=0.139). As a result, bilirubin 
did not meet the criteria for multivariate inclusion and was 
removed during the backward elimination steps. Therefore, 
bilirubin was considered a negative finding in the adjusted 
analysis and was not retained as a clinically meaningful 
predictor.
The ROC curve was performed for CRP and CAR. For CRP, 
the cut-off value was found to be 23 mg/L (AUC=0.954, 95% 
CI=0.903-1.000, p<0.001, sensitivity =94.1%, specificity 86.0%). 
For CAR, the cut-off value was found to be 0.55 (AUC=0.946, 
95% CI=0.893-0,999, p<0.001, sensitivity=94.1%, specificity 
86.0%) (Figure 3). When the CRP cut-off value was 23 mg/L 

and the CAR cut-off value was 0.55, the PPV was 69.9% and 
the NPV was 97.7% (Table 3). Comparison of the ROC curves 
using the DeLong method revealed no statistically significant 
difference between CRP and CAR (AUC 0.954 vs. 0.946, 
p=0.878), indicating comparable discriminatory performance. 
Decision curve analysis demonstrated that both the CRP and 
CAR models provided a higher net clinical benefit across 
most threshold probabilities (0.10-0.45) than the “treat-all” 
and “treat-none” strategies, indicating good clinical usefulness 
(Figure 4). 
In exploratory subgroup analyses, no statistically significant 
differences were observed in CRP, CAR, or other inflammatory 
indices among the first, second, and third trimesters (p>0.05). 
However, a numerically higher rate of complicated appendicitis 
was observed in the third trimester (44.4%) than in the 
first and second trimesters (22.7% and 22.2%, respectively) 
(Supplementary Table 1). 

Table 2. Univariate and multivariate logistic regression analyses
Variables OR (95% CI) p-value
Univariate logistic regression analyses
Age, years 1.027 (0.928-1.136) 0.610
Gestational age, weeks 1.037 (0.967-1.111) 0.306
Trimester
1.Trimester
2.Trimester
3.Trimester

Reference
0.971 (0.273-3.451)
2.720 (0.522-14.16)

0.388

0.964
0.235

Albumin, g/L 0.993 (0.851-1.159) 0.926
Total bilirubin, mg/dL 6.637 (0.541-81.375) 0.139
Amylase, U/L 0.977 (0.942-1.013) 0.201
Sodium, mEq/L 1.118 (0.800-1.562) 0.513
Calcium, mg/dL 0.828 (0.266-2.575) 0.745
WBC, ×109/L 1.043 (0.923-1.179) 0.495
Neutrophil, ×109/L 1.062 (0.936-1.205) 0.349
Neutrophil, % 1.071 (0.984-1.166) 0.111
Lymphocyte, ×109/L 0.401 (0.146-1.103) 0.077
Monocyte, ×109/L 2.524 (0.483-13.201) 0.273
MPV, fL 1.012 (0.692-1.480) 0.952
Platelet, ×109/L 0.999 (0.991-1.008) 0.896
RDW, % 1.077 (0.944-1.229) 0.271
LUC, % 0.174 (0-7,195.203) 0.747
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Table 2. Continued
Variables OR (95% CI) p-value
DNI, % 1.060 (0.845-1.330) 0.613
CRP, mg/L 1.095 (1.042-1.151) <0.001
PLR 1.003 (0.998-1.007) 0.232
LMR 0.553 (0.327-0.98) 0.028
NLR 1.110 (0.997-1.235) 0.057
SII 1.154 (0.999-1.334) 0.052
SIRI 1.000 (1.000-1.000) 0.151
CAR 23.863 (4.223-134.830) <0.001
Multivariate logistic regression analyses for CRP*
CRP, mg/L 1.095 (1.042-1.151) <0.001
Multivariate logistic regression analyses for CAR*
CAR 23.863 (4.223-134.830) <0.001
OR: Odds ratio, CI: Confidence interval, WBC: White blood cell count, MPV: Mean platelet volume, RDW: Red blood cell distribution width, LUC: Large 
unstained cells, DNI: Delta neutrophil index, CRP: C-reactive protein, PLR: Platelet-to-lymphocyte ratio, LMR: Lymphocyte-to-monocyte ratio, NLR: 
Neutrophil-to-lymphocyte ratio, SII: Systemic immune inflammatory index, SIRI: Systemic immune response index, CAR: CRP/albumin ratio
*VIF analysis showed high collinearity between CRP and CAR (VIF>100); therefore, they were analyzed in separate multivariate models

Figure 2. Comparison of CRP and CAR levels between complicated and non-complicated acute appendicitis in pregnant women
(CRP: C-reactive protein, CAR: CRP/albumin ratio)
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Discussion

In this study, the cases of 67 patients undergoing surgery for 
acute appendicitis during pregnancy were retrospectively 
reviewed. The rate of complicated appendicitis was found to 
be 25.4%. The main finding of the study was that CRP and 
CAR levels appeared to be significant independent predictors 
of complicated appendicitis, although these results should be 
interpreted cautiously due to the limited sample size. In the 
ROC analysis, both CRP and CAR showed high diagnostic 
accuracy (AUC 0.954 and 0.946, respectively) in this dataset; 
however, these values may be subject to optimism given 
the limited number of events. The DeLong test revealed no 
significant difference between the two markers (p=0.878). 
Decision curve analysis confirmed the clinical usefulness of 
both models, showing greater net benefit compared to the 
“treat-all” and “treat-none” strategies.
These findings suggest that CRP and CAR may serve as 
promising laboratory markers for predicting complicated 
appendicitis in pregnant women. In particular, CAR may 
provide diagnostic balance despite the physiological increase 
in CRP during pregnancy, as it reflects both the inflammatory 
response (CRP) and changes in albumin levels. Nevertheless, 
the small sample size and low number of events require these 
findings to be interpreted cautiously, as the high AUC values 
may reflect optimism or overfitting.
In the literature, the number of studies focusing on the 
prognostic evaluation of acute appendicitis during pregnancy 
is limited. There are few studies investigating the prognostic 
value of CRP and CAR in this specific patient group, and the 
present study contributes to this limited body of evidence. 
Similarly, Bozbıyık et al.9 reported that negative appendectomy 
rates were higher due to the limited use of imaging methods in 
the diagnosis of acute appendicitis in pregnant women but that 
the clinical course and postoperative outcomes were similar 
to those in non-pregnant patients. This finding supports the 
diagnostic difficulties highlighted in our study. Assessing the 
prognosis of acute appendicitis during pregnancy is a complex 
issue; due to the potential risks for both the mother and the 
fetus, the development of accurate prediction systems in this 
area is of great importance. Surgical intervention remains 

Figure 3. Receiver operating characteristic curve analysis for CRP and 
CAR
*No significant difference was observed between the areas under the curve of 
CRP and CAR (DeLong test, p=0.878)
(CRP: C-reactive protein, CAR: CRP/albumin ratio)

Table 3. Diagnosis of complicated appendicitis with a CRP cut-off of 23 mg/L and a CAR cut-off of 0.55
Non-complicated appendicitis Complicated appendicitis p-value

CRP
<23 mg/L 43 (97.7%) 1 (2.3%)

<0.001*
≥23 mg/L 7 (30.4%) 16 (69.6%)

CAR
<0.55 43 (97.7%) 1 (2.3%)

<0.001*
≥0.55 7 (30.4%) 16 (69.6%)

*Fisher’s exact test
CRP: C-reactive protein, CAR: CRP/albumin ratio

Figure 4. Decision curve analysis comparing the clinical net benefit of 
the CRP and CAR models
*Decision curve analysis showing that both the CRP and CAR models provided 
higher standardized net benefit than the “treat-all” and “treat-none” strategies 
between threshold probabilities of 0.10 and 0.45; CAR demonstrated slightly 
greater net benefit than CRP within this range.
CRP: C-reactive protein, CAR: CRP/albumin ratio



16
Özel et al. 

CRP/CAR for Complicated Appendicitis in Pregnancy

the gold standard, but conservative management may be 
considered in selected cases.10 In this context, the use of simple 
and accessible laboratory parameters that predict the risk of 
complications can provide important support in determining 
the optimal timing of surgery.
The potential use of CRP and CAR in predicting complicated 
acute appendicitis in pregnant women represents a 
promising area of research. CRP is a well-established marker 
of inflammation, and high levels have been shown to be 
associated with complicated acute appendicitis,11 and CAR is 
a parameter that reflects both inflammation and nutritional 
status, allowing for a more comprehensive assessment of 
the inflammatory response.12 A CRP level ≥34.82 mg/L 
significantly increases the risk of complications (OR=6.24) 
and provides high diagnostic accuracy (AUC=0.95, sensitivity 
85.7%, specificity 90.9%).13 CRP levels are significantly higher 
in patients with complicated acute appendicitis. For example, 
mean CRP levels have been reported as high as 154.17 mg/L 
in patients with perforated appendicitis compared with 2.95 
mg/L in uncomplicated cases.14 This strong relationship can 
be explained by CRP’s direct correlation with the severity of 
inflammation in the appendix wall.15,16

Similarly, elevated CAR values have been linked to the systemic 
inflammatory response accompanied by increased CRP and 
decreased albumin.17-19 Although some studies in the general 
population have reported that CAR is not an independent 
predictor of complicated appendicitis,20 its potential role in 
pregnant women has not yet been investigated. In pediatric 
populations, CAR has been found to be a significant predictor 
of complicated appendicitis; when CAR ≥1.39, the likelihood 
of complications increases markedly, with a sensitivity of 
86.61% and specificity of 84.62%.21 Zhao et al.22 found the 
CAR ≥1.04 threshold to be diagnostically significant in adults 
(AUC=0.871), whereas Zengin et al.20 reported that CAR was 
not an independent predictor in multivariate analysis. This 
discrepancy may stem from physiological hemodilution and 
altered protein synthesis during pregnancy, which may modify 
CAR behavior. From this perspective, the present study is one 
of the first to directly compare CRP and CAR in a pregnant 
population.
The World Society of Emergency Surgery recommends MRI 
when available, given its lack of radiation and high diagnostic 
accuracy.23 However, in our study, the MRI utilization rate was 
29.9%, which may reflect limited resources, access difficulties, 
or a preference for US as the first-line imaging modality. 
Considering the limited contribution of imaging in predicting 
complications, laboratory markers such as CRP and CAR may 
play an important complementary role in clinical decision-
making.

The lack of significance of hematological indices such as PLR, 
LMR, NLR, SII, and SIRI in predicting complications can be 
explained by pregnancy-specific hematological and hormonal 
changes. Physiological increases in neutrophil counts, altered 
LMRs, and expanded plasma volume during pregnancy can 
affect baseline values, reducing the diagnostic reliability of 
these indices.24-27 Furthermore, trimester-specific variations in 
immune and hormonal activity may contribute to the instability 
of these ratios as consistent predictive markers. This finding was 
consistent across our exploratory trimester subgroup analyses.
Although total bilirubin showed a significant difference 
between groups at baseline in the univariate comparison, it 
did not show independent predictive value in the univariate 
logistic regression and was excluded in the backward 
elimination process. This indicates that bilirubin did not 
contribute meaningfully to the adjusted model and should 
be considered a negative finding rather than an omitted or 
selectively reported result. The absence of an independent 
association is consistent with previous reports showing 
that bilirubin may be elevated in inflammatory abdominal 
conditions due to non-specific hepatocellular or cholestatic 
responses but rarely remains significant after multivariate 
adjustment.7 This suggests that bilirubin may reflect 
nonspecific physiological variation in pregnancy rather 
than functioning as a clinically meaningful predictor of 
complication severity.

Study Limitations
This study has certain limitations. The single-center, 
retrospective design increases the risk of selection bias 
and limits external validity. The number of patients was 
determined by including all eligible cases without performing 
a specific power analysis. Limited access to MRI (29.9%) may 
have restricted the radiological confirmation of complicated 
cases. Furthermore, physiological changes during pregnancy 
complicate the interpretation of biomarkers such as CRP and 
CAR. Nevertheless, this study is one of the first analyses to 
demonstrate the high diagnostic performance of CRP and 
CAR for predicting complicated appendicitis in pregnant 
women. Larger multicenter, prospective studies are warranted 
to validate and expand these findings.

Conclusion

This study suggests that CRP and CAR may be promising 
and easily accessible biomarkers for the early identification 
of complicated appendicitis in pregnancy; however, these 
findings should be interpreted cautiously given the small, 
single-center nature of the study. External validation in 
larger, multicenter cohorts is required before these markers 
can be integrated into routine clinical practice. Physiological 
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and biochemical changes during pregnancy may influence 
inflammatory biomarkers; therefore, CRP and CAR should be 
used as complementary—rather than standalone—diagnostic 
tools within a combined clinical, laboratory, and imaging-
based assessment strategy.
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ABSTRACT
Aim: The aim of this retrospective cohort study was to evaluate the perioperative and long-term oncological outcomes of patients with malignant 
colonic obstruction who underwent self-expandable metallic stent (SEMS) implantation as a bridge to surgery (BTS), followed by elective 
laparoscopic colectomy.
Method: One-hundred two consecutive patients initially managed with a SEMS implantation as a BTS constituted a modified intention-to-treat 
cohort and were retrospectively analyzed. Ninety-five of these patients (the per-protocol cohort) went on to undergo a resection with curative intent 
between 2013 and 2023 at a tertiary referral center. Clinical demographics, operative findings, pathological results, postoperative complications, and 
survival outcomes for all participants were systematically recorded. The primary endpoints were overall survival, laparoscopic completion rate, and 
R0 resection rate. Secondary endpoints included postoperative morbidity, anastomotic leakage, recurrence, distant metastasis, disease-free survival, 
metastasis-free survival, and stent-to-surgery interval. Median follow-up values were calculated using the reverse Kaplan-Meier method.
Results: Stent placement was technically successful in all (95/95) patients in the operative (per-protocol) cohort. The mean interval between SEMS 
placement and surgery was 10±3 days. Laparoscopic resection was completed in 84.2% of these patients, whereas 15.8% required a conversion to open 
surgery. The mean operative time was 148±32 minutes, and intraoperative complications occurred in 4.2% of cases. An adequate lymphadenectomy 
count (≥12 nodes) was achieved in over 90% of patients, with a median lymph node yield of 21. The R0 resection rate was 93.7%. Postoperative 
complications, including anastomotic leakage, occurred in approximately 40% of patients, including both laparoscopic and open surgery cases. No 
30-day mortality was observed. During the reverse Kaplan-Meier median follow-up period of 31.8 months, recurrence occurred in 28.4% of cases, 
and distant metastasis in 21.0%. The 3-year OS rate was 76%, with no significant difference between laparoscopic and open surgery procedures 
(p>0.05). Kaplan-Meier curves with number-at-risk tables support these findings.
Conclusion: Endoscopic stenting, followed by elective laparoscopic colectomy, represents a feasible and clinically sound BTS strategy for malignant 
colonic obstruction. This approach provides acceptable perioperative outcomes, enables high rates of minimally invasive resection, and does not 
appear to negatively influence medium-term oncological outcomes in appropriately selected patients. Further prospective studies are needed to 
refine the patient selection process and validate the long-term oncologic safety of this approach.
Keywords: Malignant colonic obstruction, self-expandable metallic stent, bridge to surgery, laparoscopic colectomy, oncological outcomes, 
minimally invasive colon surgery
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Introduction

Malignant colonic obstruction is a life-threatening condition 
occuring in 7%-15% of patients with colorectal cancer that 
frequently necessitates urgent decompression to restore 
bowel function and stabilize the patient.1,2 Endoscopic self-
expandable metallic stent (SEMS) implantation as a bridge to 
surgery (BTS) has been proposed as an alternative to emergency 
colectomy, allowing for short-term physiological optimization, 
the completion of oncologic staging, and planned minimally 
invasive resection.3-5 Despite these advantages, the long-term 
oncologic consequences of SEMS placement remain debated. 
Concerns include tumor manipulation, microperforation, 
and subclinical dissemination, all of which may influence 
recurrence patterns and survival but are incompletely 
characterized in current evidence.6,7

Although several meta-analyses and multicenter studies 
have assessed SEMS implantation as a BTS strategy, the 
existing literature is limited by substantial methodological 
heterogeneity. Prior studies frequently differ in their 
definitions of technical and clinical success, apply inconsistent 
criteria for stent failure, and vary widely in follow-up duration 
and endpoint reporting.8-10 In addition, most available cohorts 
combine open and laparoscopic resections, lack a standardized 
operative technique, or do not employ Enhanced Recovery 
After Surgery (ERAS) pathways, limiting their comparability 
and generalizability. Importantly, few real-world consecutive 
series examine long-term survival outcomes after BTS 
followed by uniform laparoscopic oncologic colectomy within 
an intention-to-treat framework in a high-volume center. This 
leaves a persistent knowledge gap about the true long-term 
oncologic impact of SEMS implantation as a BTS when applied 
in modern minimally invasive colorectal surgery.
To address this gap, we designed a study centered on a single, 
testable primary hypothesis: SEMS placement as a BTS does 
not adversely affect long-term oncologic outcomes in patients 
undergoing standardized laparoscopic colectomy for malignant 
colonic obstruction. Secondary hypotheses were prespecified 
to evaluate whether SEMS placement as a BTS promotes 
high laparoscopic completion rates, maintains acceptable 
R0 resection rates and lymph node yields, and is associated 
with perioperative outcomes comparable to contemporary 
minimally invasive colorectal surgery benchmarks.
Accordingly, the aim of this retrospective consecutive cohort 
study was to evaluate the technical success, perioperative 
outcomes, and long-term oncologic results of SEMS placement 
as a BTS followed by standardized laparoscopic colectomy in 
patients with malignant colonic obstruction treated at a high-
volume tertiary referral center. This endpoint-driven approach 
allows a focused assessment of both short- and long-term 
outcomes within a modern surgical framework.

Materials and Methods

Study Design and Setting
This retrospective cohort study was conducted at a high-volume 
tertiary referral center between January 2013 and December 
2023. The study was designed to evaluate perioperative and 
long-term oncologic outcomes in patients with malignant 
colonic obstruction initially managed with SEMS placement 
as a BTS.
Although this study is retrospective in design, clinical and 
procedural data were derived from routinely maintained 
institutional databases and electronic medical records.
This study was approved by the Scientific Research Ethics 
Committee of Erzurum Faculty of Medicine, Health Sciences 
University (decision no: BAEK 2025/03-159, meeting no: 03, 
decision no: 159, date: 11.03.2025), and was conducted in 
accordance with the principles of the Declaration of Helsinki.

Study Population and Intention-to-Treat Framework
During the study period, 102 consecutive patients with 
acute malignant colonic obstruction were evaluated for 
SEMS placement with curative intent. Primary analysis 
was performed using a modified intention-to-treat (mITT) 
approach. All 102 patients (designated the mITT cohort) were 
initially managed with SEMS placement as a BTS and were 
included in the primary analytical framework, including those 
who experienced SEMS failure and required urgent surgery. 
These patients were considered outcomes of the BTS strategy 
rather than exclusions. SEMS failure was defined as technical 
failure, clinical failure, or the need for emergency surgery 
following stent placement. 
Seven patients were deemed unsuitable for curative intent 
surgery due to metastatic progression detected after initial 
staging, a deterioration in performance status, or an inability to 
proceed with oncologic resection. These patients were retained 
in the mITT cohort but excluded from per-protocol analysis. 
Ninety-five patients for whom SEMS placement was successful 
and who subsequently underwent elective minimally invasive 
colectomy with curative intent were designated the per-
protocol cohort and included in the per-protocol analysis. 
A consolidated flow diagram illustrating screening, SEMS 
placement outcomes, and analytic cohorts is provided.

Eligibility Criteria
All patients presented with histologically confirmed 
adenocarcinoma of the colon, with radiologic or endoscopic 
evidence of a malignant large-bowel obstruction and no overt 
perforation at presentation. Exclusion criteria for the per-
protocol cohort included benign obstruction, synchronous 
obstructing lesions, perforation at presentation, primary 
emergency resection without a prior SEMS implantation 
attempt, and an inability to undergo elective surgery. 
Distant metastasis was excluded by contrast-enhanced 
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thoracoabdominal computed tomography (CT), supplemented 
by magnetic resonance imaging or positron emission 
tomography-CT when indicated.

Preprocedural Evaluation
Before SEMS placement, all patients underwent standardized 
staging with a contrast-enhanced thoracoabdominal CT. 
Cases with radiologic uncertainty regarding resectability were 
discussed by a multidisciplinary tumor board. Only patients 
confirmed to have a potentially curable disease proceeded 
along the BTS pathway.

SEMS Placement Technique
The placement of the SEMS was performed by experienced 
interventional endoscopists using a standardized protocol. 
Procedures were conducted under combined endoscopic and 
fluoroscopic guidance using either a through-the-scope or 
over-the-wire technique with hydrophilic guidewires. Nitinol 
colonic stents from approved commercial manufacturers were 
selected according to stricture length and colonic anatomy. 
Balloon dilation was not performed in any case.
All procedures were conducted under intravenous midazolam-
fentanyl sedation, with a single preprocedural intravenous dose 
of cefazolin (1 g). Technical success was defined as accurate 
stent deployment fully covering the stricture with immediate 
expansion, whereas clinical success required a resolution 
of obstructive symptoms and restoration of bowel function 
within 48 hours of placement. All stent-related adverse 
events, including perforation, migration, re-obstruction, and 
procedure-related pain, were recorded.

Surgical Procedure
Following clinical stabilization, patients underwent restaging 
and optimization before elective surgery. Colectomy was 
scheduled after a median interval of approximately 10 days, 
depending on clinical response. Laparoscopic resections 
followed a standardized oncologic protocol, which included 
the high ligation of relevant vascular pedicles, complete 
mesocolic excision, and routine splenic flexure mobilization 
for left-sided tumors. Anastomosis was performed using 
intracorporeal or extracorporeal techniques at the attending 
surgeon’s discretion.
Indocyanine green fluorescence angiography was selectively 
used to assess anastomotic perfusion. Conversion to open 
surgery was recorded whenever laparotomy was required due 
to a technical difficulty or intraoperative instability. Diverting 
stoma creation was based on predefined institutional criteria, 
including high-risk anastomosis, questionable perfusion, and 
substantial local inflammation.

Perioperative and Postoperative Care
Perioperative management followed a standardized ERAS 
protocol. Preoperative measures included carbohydrate 
loading, venous thromboembolism prophylaxis, and antibiotic 

prophylaxis. Intraoperative care emphasized goal-directed 
fluid therapy, normothermia, and opioid-sparing analgesia. 
Postoperatively, early mobilization, early oral intake, and 
multimodal pain control were encouraged. Institutional ERAS 
adherence during the study period was approximately 80%.
Postoperative complications were graded according to the 
Clavien-Dindo classification system, and anastomotic leakage 
was defined based on International Study Group of Rectal 
Cancer criteria. Thirty-day morbidity, readmission, and 
mortality were systematically recorded.

Pathological Assessment
Resected specimens were examined according to standardized 
colorectal cancer pathology protocols. Evaluation included 
an assessment of mesocolic plane quality, lymphovascular 
and perineural invasion, and tumor budding; the inking of 
resection margins; and lymph node harvest, with a target of 
at least 12 nodes. Pathologic staging was performed according 
to American Joint Committee on Cancer Tumor, Node, 
Metastasis, 8th edition, classification.

Follow-Up and Outcome Definitions
Patients were followed every 3 months for the first 2 years, 
every 6 months until the 5-year timepoint, and annually 
thereafter. Surveillance included clinical examination, serum 
carcinoembryonic antigen measurement, and a contrast-
enhanced thoracoabdominal CT in accordance with National 
Comprehensive Cancer Network and Japanese Society for 
Cancer of the Colon and Rectum guidelines. Recurrence was 
defined as a radiologically confirmed local or distant relapse 
validated by a multidisciplinary review.
Although the study period began in 2013, the implementation 
only after 2018 of a fully standardized electronic documentation 
protocol for long-term oncologic follow-up accounts for the 
maximum observed follow-up duration of 44 months seen in 
the current dataset.

Statistical Analysis
Statistical analyses were performed using SPSS for Windows, 
version 28.0 (IBM Corp., Armonk, NY, USA). Continuous 
variables were tested for normality using the Shapiro-Wilk 
test and reported as mean ± standard deviation or median 
[interquartile range (IQR)], as appropriate. Categorical 
variables were expressed as frequencies and percentages.
The primary endpoint analyzed was overall survival (OS). 
For time-to-event analyses, OS was calculated from the date 
of SEMS placement in the mITT cohort and from the date of 
colectomy in the per-protocol cohort. Secondary endpoints 
included disease-free survival (DFS), metastasis-free survival 
(MFS), perioperative outcomes, and pathological results. 
Survival curves were generated using the Kaplan-Meier 
method with log-rank testing, and numbers at risk were 
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displayed. Variables with p<0.10 in univariate analyses were 
entered into multivariable Cox proportional hazards models 
after a verification of proportional hazards assumptions using 
Martingale residuals. Sensitivity analyses comparing the two 
cohorts were performed to assess robustness. A competing 
risks framework was considered but deemed unnecessary 
owing to the low incidence of death without recurrence.

Results

Study Population and Flow
Of the 102 consecutive patients initially managed with SEMS 
placement as a BTS strategy, 95 experienced successful SEMS 
placement and subsequently underwent elective surgery with 
curative intent. Seven patients experienced SEMS failure or 
required urgent surgery but were retained in the primary 
(mITT) analysis as outcomes of the BTS strategy. The 
distribution of postoperative complications and oncologic 
events is illustrated in Figures 1-3. Patient inclusion, SEMS 
placement outcomes, and analytic cohorts are summarized in 
the study flow diagram.
Patients who experienced SEMS failure or required urgent 
surgery were followed for OS from the date of SEMS placement 

and censored at last follow-up or death, in accordance with the 
mITT framework.

Baseline Characteristics
Baseline demographic and clinical characteristics of the per-
protocol cohort are summarized in Table 1-2. The mean age in 
the per-protocol cohort was 62.1±13.9 years, and most patients 
in this cohort were male. American Society of Anesthesiologists 
classifications reflected a population with moderate perioperative 
risk, and tumor locations were distributed across the right, 
transverse, left, and sigmoid colonic segments.
All patients in the per-protocol cohort underwent technically 
successful SEMS placement. The mean interval between 
stent insertion and definitive surgery was 10±3 days, which 
was consistent with the predefined BTS protocol. The most 
frequently used stent types were WallFlex and Niti-S. No stent-
related perforation was observed in this cohort.

Primary Endpoint: OS
The primary endpoint of this study was OS. In the mITT 
cohort, OS was calculated from the date of SEMS placement, 
whereas in the per-protocol cohort, OS was calculated from 
the date of colectomy. Overall survival according to surgical 
approach is presented in Figure 2. Using a reverse-Kaplan-
Meier methodology, the median follow-up duration was 
calculated to be 31.8 months (IQR: 17.2-44.3). During follow-
up, 7 deaths were recorded. The estimated 3-year OS rate in the 
mITT cohort was 76%, as shown in Figure 4A.
When stratified by operative approach, OS estimates were 
within the range reported in contemporary series, with no 
statistically significant difference between patients who 
underwent a laparoscopic colectomy and those who required 
a conversion to open surgery [Figure 4B; hazard ratio (HR)]: 
1.12, 95% CI: 0.68-1.84; p=0.64).
OS estimates in the mITT cohort (n=102) were similar in 
magnitude to those observed in the per-protocol cohort 
(n=95). Sensitivity analyses that included SEMS failures and 
patients who required emergency surgery did not materially 
alter OS estimates (HR: 1.08, 95% CI: 0.66-1.77; p=0.72). 
Detailed results are provided in Supplementary Table.

Figure 1. Distribution of postoperative complications after self-
expandable metallic stent implantation as a bridge to surgery (n=95)

Figure 2. Overall survival by surgical approach following self-expandable 
metallic stent implantation as a bridge to surgery

Table 1. Baseline characteristics of study population (n=95)
Variable Value
Age (y) 62.1±13.9
Sex (M/F) 63/32
ASA classification 
I/II/III/IV 2/33/41/19

Tumor location
Right colon: 28 (29.4%), transverse: 14 
(14.7%), left colon: 28 (29.4%), sigmoid: 25 
(26.3%)

ASA: American Society of Anesthesiologists
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Secondary Endpoints

DFS
The estimated 3-year DFS rate was 68%, corresponding to 
27 recurrence events (28.4%) during follow-up. The Kaplan-
Meier curve for DFS, with accompanying number-at-risk 
tables, is shown in Figure 5A. Operative approach was not 
significantly associated with DFS (HR: 1.15, 95% CI: 0.71-1.89; 
p=0.58), and sensitivity analysis incorporating SEMS failures 
yielded comparable results.

MFS
MFS demonstrated a gradual decline over time, with an 
estimated 3-year MFS rate of 79%, based on 20 distant 
metastasis events (21%). The corresponding Kaplan-Meier 
curve is presented in Figure 5B, and the distribution of 
recurrence and metastasis patterns is summarized in Figure 
3A and B. No statistically significant association between 
operative approach and MFS was observed.

Operative and Pathological Outcomes
Operative outcomes are summarized in Table 3. Laparoscopic 
colectomy was completed in 84.2% of patients, whereas 15.8% 
required a conversion to open surgery. Pathologic findings 
demonstrating adequate lymphadenectomy counts and 
high R0 resection rates consistent with accepted oncologic 
benchmarks are presented in Table 4.

Postoperative Morbidity and Adverse Events
Postoperative morbidity is illustrated in Figure 1. Anastomotic 
leakage occurred infrequently and without an apparent 
difference between surgical approaches. Major complications 
were uncommon, and no deaths occurred within 30 days of 
surgery.

Discussion

The primary endpoint of this study was OS following SEMS 
placement as a BTS. In the present cohort, the estimated 
3-year OS rate was 76%, and survival estimates appeared 

Figure 3. A) Recurrence patterns following self-expandable metallic stent implantation as a bridge to surgery, B) distant metastasis following self-
expandable metallic stent implantation as a bridge to surgery

Figure 4A. Kaplan-Meier overall survival curve after self-expandable 
metallic stent implantation as a bridge to surgery

Figure 4B. Kaplan-Meier overall survival, stratified by operative 
approach
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comparable between patients who underwent laparoscopic 
surgery and those who required a conversion to open surgery. 
Within the limitations of a retrospective design, these findings 
suggest that long-term survival outcomes observed after 
SEMS implantation as a BTS fall within ranges reported in 
contemporary series. Similar survival patterns have been 
described in several observational cohorts evaluating this BTS 
strategy,11-15 although randomized trials and meta-analyses 
have reported more heterogeneous results, particularly in 
settings with higher perforation rates.16-19

DFS and MFS curves demonstrated recurrence and distant 
metastasis patterns broadly consistent with those reported for 
resectable stage II-III colon cancers. Although approximately 
one-third of patients experienced a recurrence during follow-
up, this proportion is comparable to rates described in 
previous studies assessing decompression-first strategies.20-22 
Importantly, the present analysis does not aim to establish 

an oncologic equivalence between SEMS implantation and 
emergency surgery. Experimental and clinical concerns 
regarding stent-related microperforation, subclinical 
transmural injury, and potential tumor dissemination have 
been described in pathological and imaging-based studies.23-25 
Although such adverse oncologic effects were not observed 
in this cohort, the limited number of events and absence 
of a control group in the present study preclude definitive 
conclusions.
Perioperative outcomes were generally favorable, with 
high rates of laparoscopic completion and an acceptable 
morbidity—findings that are in line with reports from high-
volume centers and that highlight the improved feasibility of 
minimally invasive surgery following decompression with 
SEMS.26,27 The absence of stent-related perforation in this series 
warrants cautious interpretation and should not be regarded 
as evidence of universal safety. Perforation has consistently 
been identified as a key adverse prognostic factor associated 
with early recurrence and reduced survival,16,17,24 and reported 
rates vary considerably across institutions. These observations 
underscore the importance of operator experience, stent 

Table 2. Treatment characteristics
Variable Value
Neoadjuvant therapy 0%
Adjuvant therapy 62%
Stoma creation 9%
Interval between stent and surgery (days) 10±3
Stent brand/type WallFlex, Niti-S
Perforation 0

Figure 5A. Kaplan-Meier disease-free survival following self-expandable 
metallic stent implantation as a bridge to surgery

Figure 5B. Kaplan-Meier metastasis-free survival following self-
expandable metallic stent implantation as a bridge to surgery

Table 3. Perioperative outcomes
Variable Value
Laparoscopic completion 84.2%
Conversion to open surgery 15.8%
Operative time (min) 148±32
Intraoperative complications 4.2%
Length of hospital stay (days) 6 (IQR: 4-8)
IQR: Interquartile range

Table 4. Oncologic outcomes
Variable Value
R0 resection 93.7%
Lymph nodes retrieved 21 (IQR: 17-29)
Recurrence rate 28.4%
Metastasis rate 21.0%
3-year overall survival rate 76%
3-year disease-free survival rate 68%
IQR: Interquartile range



25
Öçal and Torun.

Stent and Laparoscopic Resection in Malignant Colonic Obstruction

selection, and careful patient selection when implementing a 
BTS strategy.
Several methodological limitations should be considered 
when interpreting the present results. The retrospective 
design of this study introduces the potential for selection 
bias, as eligibility for SEMS implantation as a BTS strategy 
depends on clinical stability, tumor characteristics, 
endoscopist availability, and institutional practice patterns. 
Information bias may also arise from the incomplete capture 
of postoperative complications and oncologic events managed 
at outside institutions. In addition, residual confounding 
related to tumor biology, perioperative optimization, 
adjuvant treatment strategies, and surgeon experience cannot 
be fully accounted for in an observational framework. The 
relatively small number of survival events further limits the 
study’s statistical power and increases the risk of a type-II 
error. Accordingly, these findings should be interpreted with 
caution.
Several sources of bias inherent to the study design should 
be explicitly acknowledged. Selection bias is possible, as 
candidacy for SEMS placement was determined by clinical 
stability, tumor characteristics, and institutional expertise, 
potentially favoring patients with more favorable baseline 
profiles. In addition, the interval between stent placement 
and elective surgery introduces the possibility of immortal 
time bias, as patients must survive and remain clinically 
stable during this period to undergo definitive resection.
The prolonged inclusion period, spanning from 2013 to 2023, 
raises a concern about calendar period bias, as advancements in 
perioperative care, imaging, stent technology, surgical techniques, 
and systemic therapies may have influenced outcomes over 
time. Furthermore, the evolution of surgeon experience during 
the study period may have contributed to improved technical 
performance and perioperative outcomes in later years. Finally, 
despite multivariable adjustment, residual confounding related 
to unmeasured factors—such as tumor biology, frailty, and 
nuances of adjuvant treatment—cannot be fully excluded in a 
retrospective observational framework. These sources of bias 
should be considered when interpreting these results.
A further methodological consideration relates to the 
application of an intention-to-treat framework in a 
retrospective BTS cohort. Although an mITT approach was 
adopted, patients who experienced SEMS failure represent 
a clinically distinct subgroup with different perioperative 
trajectories. Nevertheless, sensitivity analyses incorporating 
SEMS failures and urgent surgeries did not materially alter 
survival estimates, suggesting an internal consistency within 
the observed results. In the absence of a control group and a 
fully randomized intention-to-treat design, these findings 
should be regarded as hypothesis-generating rather than 
confirmatory.

Survival analyses in BTS cohorts are inherently prone 
to immortal time biases related to the interval between 
decompression and definitive surgery. To mitigate this issue, 
OS in the mITT analysis was calculated from the date of SEMS 
placement rather than the date of colectomy.
Nevertheless, residual bias cannot be fully excluded in a 
retrospective design, and these findings should be interpreted 
as hypothesis-generating.
Despite these limitations, this study offers clinically relevant 
insights. In experienced centers with established endoscopic 
and surgical expertise, SEMS placement may facilitate a 
controlled transition from acute obstruction to elective 
oncologic resection, enabling physiologic optimization, the 
completion of staging, and high rates of minimally invasive 
surgery. Though these potential advantages may contribute 
to favorable perioperative recovery, the oncologic neutrality 
of SEMS implantation cannot be assumed and should 
be evaluated on an individual basis. Future prospective 
studies with standardized reporting of stent-related events, 
a uniform pathological assessment, an incorporation of 
molecular tumor characteristics, and long-term follow-up 
are required to better define the role of SEMS implantation 
as a BTS strategy in contemporary colorectal cancer 
management.
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Introduction

Ogilvie’s syndrome, also known as acute colonic pseudo-
obstruction, is a rare but potentially life-threatening condition 
characterized by massive colonic dilation in the absence 
of mechanical obstruction. It most often occurs in elderly, 
hospitalized patients with multiple comorbidities, particularly 
in association with recent surgery, trauma, electrolyte 
imbalance, or pharmacological triggers such as opioids and 
anticholinergics.1,2 The pathophysiology is thought to involve 
a disruption in the autonomic regulation of colonic motility, 
leading to unopposed sympathetic inhibition or suppressed 
parasympathetic activity of the distal colon.3 Although 
traditionally described in patients who are older, postoperative, 
or medically complex, Ogilvie’s syndrome may occur in younger 
individuals with neurological or developmental impairment, 

where chronic immobility and altered autonomic function may 
predispose to colonic dysmotility.2

Early recognition of Ogilvie’s syndrome is critical, as colonic 
dilation beyond 9-12 cm, especially of the cecum, substantially 
increases the risk of ischemia and perforation, which are 
associated with mortality rates as high as 40% in untreated 
cases.1,4 Diagnosis relies on clinical evaluation supported 
by radiologic imaging, whereas management typically 
includes supportive measures, rectal decompression, and 
pharmacological intervention, most notably neostigmine, an 
acetylcholinesterase inhibitor proven effective in resolving 
colonic distension.3 Where neostigmine is unavailable, 
alternative strategies such as rectal tubes, nasogastric suction, 
and prokinetic agents are employed, although data supporting 
their use is limited.
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Here, we present an unusual case of Ogilvie’s syndrome in a 
39-year-old man with severe intellectual disability, in whom 
the diagnosis was established radiologically and successfully 
managed without neostigmine or surgical intervention. This 
case underscores the need to consider Ogilvie’s syndrome 
even in younger, non-verbal patients presenting with 
colonic distension, especially those with chronic immobility 
or neurodevelopmental disorders. We believe this case 
contributes to the limited body of literature by illustrating 
successful management in a young adult without access to 
standard pharmacological therapy, emphasizing the feasibility 
of conservative, non-operative management in resource-
limited settings.

Case Report

A 39-year-old man with severe intellectual disability and lifelong 
immobility was admitted to the emergency department with 
complaints of progressive abdominal distension and absence of 
defecation and flatus over the preceding 72 hours. The patient 
was non-verbal and accompanied by caregivers, who reported 
decreased oral intake and lethargy. Functional status was 
severely limited due to a longstanding neurodevelopmental 
impairment, resulting in complete dependence for mobility 
and daily care. He had no documented history of chronic 
constipation, fecal incontinence, or use of laxatives. There 
was no associated vomiting, fever, or diarrhea. The patient’s 
only known regular medication was oral levetiracetam for 
seizure prophylaxis. No history of inflammatory bowel disease 
was reported. A prior intra-abdominal surgical intervention 
involving the colon had been performed during early 
childhood, although surgical records were unavailable.
On initial evaluation, the patient was subfebrile (37.8 °C), 
tachycardic (108 bpm), and normotensive. Abdominal 
examination revealed marked distension with tympany 
on percussion and mild diffuse tenderness; there was no 
guarding or rebound tenderness (Figure 1). Bowel sounds 
were hypoactive. Digital rectal examination demonstrated a 
dilated rectum filled with soft fecal material, without palpable 
masses or evidence of bleeding. Laboratory investigations 
revealed leukocytosis, with a white blood cell count of 16,400/
mm3, elevated C-reactive protein (64 mg/L), normokalaemia 
(3.9 mmol/L), and mildly elevated serum creatinine levels 
(1.3 mg/dL). Serum lactate was measured at 1.61 mmol/L. 
These findings were consistent with a systemic inflammatory 
response but without evidence of metabolic acidosis or organ 
failure.
An upright abdominal radiograph (Figure 2) demonstrated severe 
colonic distension without evidence of pneumoperitoneum. 
Contrast-enhanced computed tomography (CT) of the abdomen 
confirmed diffuse dilatation of the colon from the cecum to the 
sigmoid colon, with a cecal diameter of approximately 9.2 cm and 

sigmoid colon dilation measuring approximately 9.0 cm (Figure 
3). The rectum was also distended and filled with fecal content. No 
mechanical obstruction, transition zone, bowel wall thickening, 
volvulus, ascites, or pneumoperitoneum was observed. The small 
bowel was of normal caliber. The patient was diagnosed with 
Ogilvie’s syndrome based on clinical and radiologic findings. The 
differential diagnoses included mechanical obstruction secondary 
to volvulus or adhesions and paralytic ileus; however, these were 

Figure 1. Patient’s distended abdomen on arrival

Figure 2. Plain X-ray of the patient
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deemed unlikely based on the absence of a transition point or 
obstructive lesion on contrast-enhanced CT, the standard caliber 
of the small intestine, and the lack of bowel wall thickening or 
pneumoperitoneum. Due to the absence of a gastroenterologist at 
our institution, specialist consultation was not available.
Conservative management was initiated. The patient was kept 
nil per os, and intravenous fluid resuscitation was commenced. 
Electrolyte levels were monitored and maintained within 
normal limits. A nasogastric tube was inserted for proximal 
decompression, and a rectal tube was placed for distal evacuation. 
Rectal decompression resulted in a substantial release of gas 
and liquid feces, with considerable clinical improvement noted 
within 24 hours. Pharmacological management included 
intravenous metoclopramide administered at a dose of 10 mg 
every 8 hours, as neostigmine was unavailable at the facility. 
Additionally, empirical antibiotic therapy was initiated with 
1 g of intravenous ceftriaxone every 12 hours and 500 mg of 
intravenous metronidazole every 8 hours to cover potential 
translocation-related enteric pathogens, given the degree of 
colonic distension and systemic inflammation. Surgical and 
endoscopic interventions were not required. On day 1, there was 
notable clinical improvement, accompanied by the resolution 
of mild tenderness. Clinical improvement continued over the 
subsequent 48 hours, with normalization of bowel sounds and 
resolution of abdominal distension. Oral intake was gradually 
reintroduced and was well tolerated at day 3. The patient was 
discharged from hospital on day 4 in a stable condition with 
a structured bowel regimen, including daily oral polyethylene 
glycol and caregiver instructions on monitoring bowel activity 
and signs of recurrence (Figure 4). The patient was referred 
for outpatient colonoscopic evaluation and surgical follow-
up. No recurrence of symptoms was noted during early post-
discharge follow-up, and the patient was evaluated in a surgical 

outpatient clinic 15 days post-discharge, with no complaints of 
abdominal distension or altered bowel habits.

Discussion

Ogilvie’s syndrome, or acute colonic pseudo-obstruction, is a 
rare but potentially life-threatening cause of colonic distension 
in the absence of a mechanical obstruction.1 It typically presents 
in elderly or postoperative patients with multiple comorbidities, 
particularly those with infections, trauma, or pharmacological 
triggers such as opioids or anticholinergic agents.2,5 The 
underlying pathophysiology involves a functional imbalance 
in autonomic regulation of the colon, where suppressed 

Figure 3. Computerized tomography images of the abdomen Figure 4. Patient timeline
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parasympathetic or excessive sympathetic activity leads to 
colonic hypomotility.1,2 Although uncommon in younger 
populations, Ogilvie’s syndrome may occur in individuals who 
are neurologically impaired or chronically immobilized, where 
baseline autonomic dysfunction and decreased peristaltic 
tone can contribute to pseudo-obstruction.6,7 Our patient -a 
39-year-old man with severe intellectual disability and chronic 
immobility- exemplifies this atypical demographic. The 
presence of prior abdominal surgery, possibly colonic in nature, 
introduces an additional but undefined risk factor, although 
no evidence of mechanical obstruction or adhesions was noted 
radiologically. An additional challenge in the management of 
this case was the patient’s non-verbal status, which necessitated 
that clinical history and treatment response be assessed through 
close collaboration with his legal guardians and primary 
caregivers, who were actively involved throughout the decision-
making process.
Clinical presentation typically includes abdominal distension, 
hypoactive bowel sounds, and systemic features such as low-
grade fever or tachycardia, without overt peritonitis. In this 
case, the absence of guarding or rebound tenderness, along 
with a distended but soft abdomen, supported a functional 
rather than surgical etiology. The most feared complications 
-colonic ischemia and perforation- are closely associated 
with cecal diameters exceeding 12 cm or prolonged dilation 
exceeding 6 days.8 Our patient’s cecum measured 9.2 cm, 
placing him at intermediate risk. Imaging plays a pivotal role 
in diagnosis. Although plain abdominal films can suggest 
colonic dilation, contrast-enhanced CT is the gold standard 
for excluding obstruction, volvulus, or perforation.9 Our CT 
findings demonstrated diffuse colonic distension without a 
transition point or signs of bowel wall compromise, consistent 

with Ogilvie’s syndrome. Notably, the rectum was also dilated 
and filled with feces, helping to exclude Hirschsprung disease 
or acute toxic megacolon.
Standard initial management includes bowel rest, intravenous 
fluid therapy, electrolyte correction -particularly of potassium 
and magnesium- and gastrointestinal decompression.1 
The prokinetic agent neostigmine is the pharmacological 
treatment of choice for medically stable patients without 
contraindications, with reported success rates of 60%-90%.3,10 
However, in this case, neostigmine was not available. Instead, a 
regimen of nasogastric decompression, rectal tube placement, 
and metoclopramide was used. Although metoclopramide 
has not been validated in high-quality trials for Ogilvie’s 
syndrome, it may offer some prokinetic benefit and has been 
used in resource-limited settings.11 In this case, rectal tube 
decompression produced substantial clinical improvement, 
consistent with findings from case series in which mechanical 
decompression alone resolved pseudo-obstruction in select 
patients.12,13 Endoscopic decompression or surgery is typically 
reserved for refractory cases or those complicated by signs of 
ischemia or peritonitis.1

To contextualize this case, we compared it with previously 
published reports of Ogilvie’s syndrome, including cases, 
reviews, and meta-analyses in individuals who are younger 
or neurologically impaired. Table 1 summarizes the clinical 
characteristics, treatment modalities, and outcomes of 
similar publications reported in  the  literature.3,10,11,14-18 
This case represents one of the few cases successfully 
managed without neostigmine in a young adult with 
neurodevelopmental disability.
This case adds to the limited literature on Ogilvie’s syndrome 
in younger individuals with neurodevelopmental disability, 

Table 1. Literature review of selected case reports on acute colonic pseudo-obstruction, focusing on age, neurological comorbidities, 
neostigmine availability, treatment approaches, and outcomes

Author (year) Age Mental status/risk 
factor

Neostigmine 
used Treatment approach Outcome

Ponec et al.3 64 Normal Yes Neostigmine Recovery

Valle and Godoy.10 71 Normal Yes Neostigmine 90% success

Batke and Cappell.11 82 Alzheimer’s No Rectal tube, IV fluids Delayed recovery

Wilczyński and Śnieżyński J.14 30 Pregnancy No Conservative, then surgery Recovery

Du et al. (2024) 15 32 Normal No Conservative Recovery

Dewey and Prahlow.16 19 Cerebral palsy, autism No Not specified Death

Zimna et al.17 69 Multiple comorbidities Yes Neostigmine Recovery

Ali et al.18 27 Psychosis, immobility No Conservative: rectal tube + 
fluids

Recovery (within 72 
hours)

The present study (2025) 39 Intellectual disability, 
immobility No Rectal + NG tube + 

metoclopramide Recovered in 4 days

IV: Intravenous, NG: Nasogastric
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a population in whom diagnosis is often delayed due to 
communication barriers and atypical presentations. Clinicians 
should maintain a high index of suspicion when evaluating 
progressive abdominal distension in such patients. Importantly, 
this case illustrates that in the absence of pharmacological 
agents such as neostigmine, conservative non-pharmacological 
interventions -including mechanical decompression and 
supportive care- can result in successful resolution. We believe 
this case reinforces the potential effectiveness of conservative 
management in carefully selected patients and highlights 
the importance of individualized, context-sensitive care in 
resource-limited settings.
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 Alpaslan Şahin

Radiomics-based Artificial Intelligence in Rectal Cancer: 
Pathway to Surgical Integration

Dear Editor,
Accurate evaluation of tumor response after neoadjuvant 
chemoradiotherapy (nCRT) is pivotal in managing locally 
advanced rectal cancer. Identifying patients who achieve 
a pathological complete response (pCR) enables the 
implementation of organ-preserving strategies such as watch 
and wait, thereby reducing morbidity and improving quality of 
life. Because pCR is linked to survival and lower recurrence, 
precise prediction is essential. However, conventional tools, 
such as clinical examination, endoscopy, and magnetic 
resonance imaging (MRI), show limited sensitivity and 
considerable interobserver variation, and optimized MRI fails 
to distinguish clinical from true pCR, complicating surgical 
decision-making.1,2

Radiomics offers a promising solution by extracting 
quantitative MRI-based features that yield biomarkers of tumor 
heterogeneity and treatment-related change. Machine learning 
analyzes these data, detecting texture, entropy, or morphologic 
patterns suggestive of residual disease, fibrosis, or necrosis. 
Such biomarkers refine the distinction between clinical 
and pathological response, although standardized methods 
and prospective validation remain prerequisites for clinical 
adoption.3,4

Evidence for radiomics is expanding rapidly. A recent meta-
analysis encompassing over 10,000 patients across 35 studies 
reported a pooled area under the curve of approximately 

0.87 for predicting pCR, highlighting promising potential 
but also marked heterogeneity among included datasets.5 
Bourbonne et al.6 synthesized multicenter evidence supporting 
multiparametric MRI radiomics, and Feng et al.7 developed 
a multicenter radio-pathomics model, externally and 
prospectively validated, demonstrating strong discrimination 
and careful calibration. El Homsi et al.2 reported high-
performance models incorporating deep learning within 
MRI radiomics. Crimì et al.3 confirmed the added value of 
diffusion-weighted imaging, whereas Wang et al.4 suggested 
that preprocessing variations may have only limited impact on 
predictive performance. Collectively, these studies underscore 
both the promise and the fragility of current approaches.
Post-treatment imaging has also been investigated. Lee et al.8 
demonstrated that post-nCRT T2 radiomics correlated with 
tumor regression grade, guiding non-operative selection. Meng 
et al.9 built a multi-sequence multi-regional model for lymph 
node metastasis, complementing risk stratification, and Peng 
introduced spatiotemporal radiomics to refine surgical timing.10

Despite encouraging progress, substantial barriers remain. 
The absence of standardized imaging protocols, consistent 
segmentation techniques, and unified feature extraction 
pipelines continues to limit reproducibility across institutions. 
Although frameworks such as the Transparent Reporting of 
a multivariable prediction model for Individual Prognosis or 
Diagnosis - Artificial Intelligence (AI), the Radiomics Quality 
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Score, and the Checklist for AI in Medical Imaging have 
been developed to promote methodological transparency 
and standardization, adherence remains inconsistent. 
Most published studies are retrospective, single-center, 
and statistically underpowered for regulatory assessment. 
Interpretability also poses a challenge, as many algorithms 
operate as “black boxes,” reducing clinicians confidence in their 
practical reliability. Early research by He and El Homsi suggests 
that temporal radiomics and explainable AI techniques, 
including attention mapping and feature saliency analyses, may 
enhance trust, yet these approaches remain underutilized. The 
principal obstacles to clinical translation involve the lack of 
standardized acquisition protocols, reproducible segmentation 
workflows, and harmonized feature extraction methods across 
centers. Effective clinical integration will ultimately depend on 
access to advanced imaging, reliable segmentation, automated 
analysis pipelines, and user-friendly interfaces embedded 
within routine healthcare systems.
From a surgical perspective, radiomics should augment 
decision-making rather than replace expertise. By providing 
objective biomarkers, these tools can refine surgical timing, 
tailor resections, and support non-operative strategies in 
selected patients. Future uses may include intraoperative 
navigation, integration with genomics and pathology, 
and personalized simulation platforms. Translation to 
clinical practice will depend less on algorithmic novelty 
than on rigorous validation, transparent reporting, and 
multidisciplinary integration. Radiomics-based AI is not a 
substitute for surgical judgment but a pathway toward more 
precise, individualized, and patient-centered rectal cancer 
management. The convergence of radiomics-based AI with 
digital pathology, molecular profiling, and intraoperative 
imaging may redefine precision surgery by transforming tumor 
assessment from static imaging into a dynamic understanding 
of disease biology. For surgeons, these advances offer a chance 
to shape future decision-making through data-driven, cross-
disciplinary collaboration.
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 Barış Sevinç

Use of Platelet-rich Plasma in the Treatment of Pilonidal 
Disease

Dear Editor,
I read with great interest the article entitled “Controversies in the 
Management of Pilonidal Disease: Expert Recommendations 
from a Modified Delphi Survey and Review of the Literature” 
by Arslan et al.1, which was recently published in your journal. 
The authors have provided valuable insights into treatment 
options for pilonidal sinus disease and have contributed to the 
ongoing discussion on optimizing management strategies for 
this condition.
However, one important point that I believe deserves mention 
is the role of platelet-rich plasma (PRP) in pilonidal sinus 
treatment. PRP has been increasingly studied as a minimally 
invasive method that promotes wound healing and reduces 
recurrence rates.2,3 Several recent studies have reported 
encouraging outcomes with PRP plus curettage. The role of 
PRP in the treatment of pilonidal disease (PD) has also been 
described in a book chapter.4 Moreover, combining PRP with 
other surgical techniques has shown promising results.5 A 
recent systematic review concluded that PRP can be used as 
an adjuvant treatment in PD surgery to improve therapeutic 
outcomes and reduce adverse events.6 That review included 
nine studies using PRP as an adjunct to surgical or minimally 
invasive methods and demonstrated a shorter healing 
time with PRP use, including in open surgical approaches. 
Additionally, it found that minimally invasive procedures 
combined with multiple PRP applications achieved more 
positive outcomes.

Another systematic review and meta-analysis by Brewer et al.7 
reported reduced healing time, postoperative pain, and time off 
work with PRP application. As heterogeneity in PRP preparation 
and application methods remains a major limitation, both 
reviews emphasized the need for well-designed, high-powered, 
randomized controlled trials.
In my opinion, the omission of PRP from the discussion leaves 
out a potentially useful therapeutic option that could further 
enrich the perspective offered by the article. Including data on 
PRP-based management would provide readers with a more 
comprehensive overview of the current treatment landscape for 
pilonidal sinus disease.
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Dear Editor,
Pilonidal sinus disease (PSD) affects large numbers of 
predominantly young patients worldwide, yet continues 
to be characterized by heterogeneous surgical approaches, 
inconsistent outcome definitions, and insufficient long-term 
follow-up. For such a high-volume condition, fragmented 
evidence is no longer sustainable.
At a time of rising patient numbers and increasing expectations 
for evidence-based care, scientifically grounded management 
of PSD has become more necessary than ever.
Importantly, PSD represents a substantial burden among 
adolescents and young adults in Türkiye, underscoring the 
urgency for structured, evidence-driven management strategies. 
At the same time, the growing number of high-quality Turkish 
publications reflects increasing national awareness and 
commendable academic engagement in this field.1

The Turkish Journal of Colorectal Disease contributes 
meaningfully to this evolving landscape by providing a 
respected academic platform for colorectal and pilonidal 
research. Together with other dedicated international journals 
and investigators, it helps sustain scientific focus on a disease 
that has long been underestimated.
This momentum is further reflected by the Turkish Congress 
for Pilonidal Disease 2025 in İstanbul, which represents a 
strong signal of national commitment to advancing pilonidal 
science and clinical care. However, publications and scientific 

meetings alone are not sufficient to resolve the methodological 
challenges that continue to limit comparability and long-term 
progress in this field.
The next step forward requires structured collaboration: 
harmonized definitions, meaningful long-term outcome 
assessment, shared datasets, and transparent comparison of 
surgical strategies across centers and countries.
PiloNERDs International (Pilonidal Network for Expertise, 
Research, and Development) represents one such initiative. 
As a clinician-led, globally connected framework, it seeks to 
facilitate coordinated multicenter research, methodological 
alignment, and transparent outcome reporting. By encouraging 
collaboration across institutions, it aims to support the 
development of more robust evidence and clearer standards in 
the management of PSD.
Recent multicenter analyses conducted within this collaborative 
framework have examined long-term outcomes of established 
techniques and the impact of surgical case load on recurrence 
rates, contributing to a more data-driven understanding of 
pilonidal disease management.2,3

Clinicians and researchers committed to strengthening 
methodological rigor and collaborative research in pilonidal 
disease may consider engaging in structured international 
initiatives that promote standardized reporting and shared 
scientific development.
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Indications

The triangular excision and advancement flap is a practical 
option for PDS with one-sided superolateral secondary pits, 
particularly when minimally invasive treatments are likely 
to fail, and accumulated experience supports its safe and 
effective use while noting design considerations.1,2 

Method

Starting with marking may be preferable. The right-angled 
inverted triangular design incorporates unilateral superior 
secondary pits, the adjacent sinus cavity, and inferior midline 
primary pits, with a horizontal superior base edge enabling en 
bloc removal of the upper affected area. The triangle’s apex, 
opposite the base, is located inferolateral to the most inferior 
pit. The vertical edge lies on the healthy side, approximately 
2 cm from the midline (Figure 1). Only a short segment of 
the hypotenuse crosses the midline, minimizing the healing 
challenge posed by the dynamic area.2 Although the vertical 
edge may appear midline during recovery, it lies on the 
“hillside” rather than the “valley bottom,” reducing exposure 
to intergluteal mobility, sweat, and moisture (Figure 2).
It is important to ensure that the flap is applied with minimum 
tension. A horizontal incision, equal to or slightly longer than 
the triangular excision’s base, creates a triangular peninsular 

ABSTRACT
Triangular excision with an advancement flap is an effective yet underreported technique for pilonidal sinus disease with unilateral superolateral 
secondary pits, where minimally invasive methods often fail. The inverted triangular design allows complete excision of the sinus cavity and pits, 
and the defect is closed with a tension-free advancement flap, ensuring rapid recovery. Applicable to disease of varying vertical extent within or 
beyond the navicular area, this approach preserves healthy tissue and provides a practical alternative to conventional flap procedures.

Triangular Excision with Advancement Flap in Pilonidal 
Disease: Technical Pearls for Wider Adoption
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Figure 1. Upper images: natal cleft exposed with adhesive tapes and 
prepared with povidone-iodine. Lower images: two cases with a right-
sided unilateral sinus cavity and a secondary pit included within a right-
angled triangular marking, along with the midline primary pits
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fasciocutaneous flap. Meticulous dissection separates fatty 
tissue from the gluteus maximus muscle, and the broad 
base of the flap maintains vascular supply despite some 
perforator loss. After releasing the navicular area exposer 
hip tapes, flap edges are aligned and overlapped with the 
excision margins. The defect is closed with thick polyglactin 
sutures through the presacral fascia encountered after total 
sinus excision. In wide defects, pre-suturing placement of a 
closed-suction drain prevents suture interference (Figure 3). 
This technique is applicable to pilonidal sinus disease (PDS) 
of varying vertical extent, including unilateral secondary 
pits beyond or inside the navicular area, which represent 
a frequently observed clinical presentation.3 Dog ears at 
the superior corner of the triangular flap base often result 
from extra gluteal mobilization, overlapping the apex with 
the opposite corner, but this can be corrected. Placement 
of a few sutures can draw the corner inward, allowing apex 
alignment with less mobilization and reduced tension, thus 
promoting faster healing (Figure 4).

Comparison With Other Methods
In cases of superior unilateral pits extending far laterally, 
the Bascom cleft lift, similar to the rhomboid excision with 
a modified Limberg flap, requires a relatively wide excision 
of healthy tissue, which may prolong wound healing and 
increase the risk of postoperative complications.1,3,5 By 
contrast, triangular excision with an advancement flap 
minimizes unnecessary tissue removal. When adequate 
mobilization allows for a tension-free closure, healing 
tends to be rapid (Figure 2). Furthermore, the resulting 
minimal subcutaneous dead space and the total excision 
of omissible midline primary pits with this technique may 
further contribute to a lower risk of recurrence.1,4 This 
technique allows efficient closure and minimal sacrifice of 
healthy tissue, which may be advantageous in managing 
PDS with unilaterally extending secondary pits. In this 

Figure 2. Although the incision appears to lie along the longitudinal axis in the natal cleft, its design incorporates a slight obliquity, facilitating faster 
healing. Images are from postoperative day 15

Figure 3. Defect margins aligned with markings before suturing 
following meticulous dissection of the fasciocutaneous flap from the 
gluteus maximus for tension-free closure after en bloc cyst excision



40
Burak Güney.

Technical Tips for Triangular Excision and Advancement Flap

series of 26 patients, including 4 recurrent cases amenable 
to this technique, all of whom provided written informed 
consent for publication and underwent surgery between 
May 2016 and September 2025, no recurrences or major 
early postoperative complications occurred during follow-
up. These findings support previous reports suggesting 
that limited excision of perianal tissue may reduce the 
risk of perianal complications.1 This technical note seeks 
to encourage broader acceptance of this non-mainstream 
procedure.
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