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Introduction
Pilonidal disease (PD) is a common condition in young people.1 
The pathophysiology of PD remains controversial; however, 
it is generally accepted that the disease arises due to hair in 
the gluteal cleft.2 Risk factors include white race, male gender, 
family history, poor hygiene, deep natal cleft, hypertrichosis, 
obesity, and prolonged sitting.3 Diagnosis is made clinically, 
and it is usually simple to perform. If an abscess is present in 
acute form, the patient’s main complaint is pain. In chronic 
form, the clinical presentation may vary depending on the 
number of pits and sinuses. The cavity communicates with the 
skin through one or more sinuses. Whether acute or chronic, 

there are typically one or more sinus orifices located in the 
midline, and epithelialized channels open to these orifices.4

The clinical presentation of PD can take many different forms. 
As a result, there are numerous treatment methods available. 
The critical aspect is identifying and implementing the most 
appropriate treatment for each patient; there is no ideal standard 
technique. However, if there is an abscess present, the abscess 
must be drained. In treatment, the goal is to ensure that the 
remaining tissues following the complete excision of diseased 
tissues are well-vascularized, tension-free, and resilient. 
Additionally, minimizing postoperative pain and dressing 
requirements, facilitating the patient’s prompt return to daily 

ABSTRACT
Aim: Pilonidal disease (PD) is frequently encountered within the community. There are still ongoing debates regarding its treatment in general surgery 
clinics. Although minimally invasive methods such as phenol, laser ablation, and endoscopic pilonidal sinus treatment are gaining prominence, flap 
applications remain the preferred option in patients where these methods fail or the disease is widespread. In this study, we describe the clinical 
outcomes of patients operated on using the triangle excision and advancement flap technique, which allows for the removal of less tissue near the 
perianal region.

Method: Prospectively collected data were retrospectively analyzed. Age, gender, body mass index (BMI), disease duration, hirsutism score, number 
of pits, complications, operation time, hospitalization period, and postoperative 3-, 6-, and 9-month follow-up results of the patients were analyzed. 
The results of the analysis showed that no complications or recurrences were observed in any patient.

Results: A total of 46 patients were included in this study. The mean age of the patients was 23.69 (±7.06). Of the 46 patients, 41 were men (89.1%), 
and 5 were women (10.9%). The mean age of the men was 23.3 (±7.33), and the mean age of the women was 26.6 (±3.5). In terms of hirsutism score, 
34 patients (73%) had a score of 2, and 12 patients (27%) had a score of 3. The mean BMI was 23 (±2.16). All patients were operated on under spinal 
anesthesia. The mean operation time was 40 (±7.55) minutes, and the mean hospitalization time was 1 (±0) day. In terms of early complications, flap 
dehiscence was observed in 2 patients. Of these, one was a patient for whom a surgical drain was not placed. No bleeding was detected in any patient, 
and urinary retention was observed in 3 patients.

Conclusion: We believe that the triangle excision and advancement flap method can be safely employed in PD.

Keywords: Advancement flap, pilonidal disease, triangle excision

1University of Health Sciences Turkey, Sultan 2. Abdülhamid Han Training and Research Hospital, Clinic of General Surgery, İstanbul, Turkey
2Yalova Private Aktif Hospital, Clinic of General Surgery, Yalova, Turkey
3University of Health Sciences Turkey, Prof. Dr. Cemil Taşcıoğlu City Hospital, Clinic of General Surgery, İstanbul, Turkey

 Nurhilal Kızıltoprak1,  İlknur Turan2,  Ahmet Furkan Mazlum1,  Mahmut Salih Genç1,  Murat Kalın1, 
 Gülçin Ercan1,  Uğur Kesici3

Triangle Excision and Advancement Flap in Pilonidal 
Disease: A Single-Center Prospective Case Series

DOI: 10.4274/tjcd.galenos.2024.2024-4-2

https://orcid.org/0000-0003-4241-5872
https://orcid.org/0000-0002-5195-2613
https://orcid.org/0000-0001-5203-4681
https://orcid.org/0000-0001-7120-5191
https://orcid.org/0000-0002-2311-9413
https://orcid.org/0000-0001-8420-9298
https://orcid.org/0000-0001-7457-6625


70
Kızıltoprak et al. 

Triangle Excision and Advancement Flap in Pilonidal Sinus Disease

activities or work, and preventing recurrence are crucial 
objectives. When the wound is left open, the recurrence rate is 
lower, but the need for care is higher.
In this study, the results of the triangle excision and 
advancement flap we performed in the treatment of PD are 
presented. The advantage of this method is that less tissue is 
excised from the area near the anus, which can reduce anal 
complications.

Materials and Methods
Prospectively collected data were retrospectively analyzed. 
A total of 46 patients who underwent triangle excision 
advancement flap between October 2020 and October 
2022 were included in this study. Age, gender, disease 
duration, the modified Ferriman-Gallwey visual scoring for 
hirsutism (1: mild, 2: moderate, and 3: severe), number of 
pits, complications, body mass index (BMI), operation time, 
hospitalization period, and postoperative 3-, 6-, and 9-month 
follow-up results of the patients were analyzed. All patients 
had chronic PD without abscess. The surgical methods 
were explained to the patients, and informed consent was 
obtained from them after choosing this method. This study 
was approved by the Ethics Committee of University of Health 
Sciences Turkey, Haydarpaşa Numune Training and Research 
Hospital (approval number: HNEAH-KAEK/KK/2024/07, 
date: 29.01.2024). Informed consent was obtained from all 
patients for the surgical method to be applied. Procedures were 
performed in accordance with the Declaration of Helsinki. All 
patients shaved and bathed 1 day before surgery.
At the time of admission, the patients were classified as 
follows:5

1. Mild disease (1-3 pits, no exudate, and no open wound),
2. Moderate disease (>3-5 pits, rare exudate, and <1 cm open 
wound),
3. Severe disease (multiple pits, continuous drainage, <1 cm 
open wound, and chronic wounds due to previous surgery).
Patients with mild to moderate conditions were included 
in this study. Additionally, the pits and granulomas needed 
to conform to the inverted triangle shape to be drawn. The 
excision and flap method was not performed on all the patients 
with PD. Local minimally invasive procedures, such as phenol, 
were performed on patients whose pits were on the natal cleft.
The exclusion criteria were as follows: patients with American 
Society of Anesthesiologists (ASA) scores of 3 and higher, BMI 
≥35, severe diseases, allergies to anesthetic substances, and 
contraindications to spinal anesthesia. 
The same surgical technique was applied to all patients. The 
patients were first taken into surgery under spinal anesthesia 
in the jack-knife position. They were administered first-
generation cephalosporin 1 hour prior to treatment. The 

gluteal region was fixed to the sides with waterproof tapes, and 
the area to be operated on was exposed. Figure 1 shows the 
exposition of the surgical site. Preoperative skin preparation 
of the surgical area was performed using povidone-iodine. An 
inverted triangle was drawn to include all of the sinus orifices. 
A line was drawn extending toward the diseased tissue side, 
which was equal in length to the upper edge of the triangle 
(Figure 2). The triangle encompassed all granulomas and 
orifices, and its lower tip remained outside the midline. The 
triangle was shifted to the right or left rather than remaining 

Figure 1. Pilonidal disease; pits in the intergluteal cleft and sinus in the 
left lateral

Figure 2. Drawing an inverted triangle shape to include all orifices and 
extending the upper edge
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exactly on the midline. If the site to be flapped was on the 
right, the lower tip of the triangle was positioned on the right 
side; if the site was on the left, the lower tip was positioned 
on the left side. The triangular area where the diseased tissues 
were located was fully excised down to the post-sacral region 
(Figure 3). The flap created by extending the upper edge of 
the triangle was lifted from the base and transposed to the 
post-sacral region (Figure 4). Any excess tissue formed in the 
brought area was then excised. After achieving hemostasis, a 
Hemovac drain was placed in the lodge, and subcutaneous 
tissues were sutured in two layers with 2-0 polyglactin 
sutures (Damacryl, GMD Group Medical, Turkey). The skin 
was closed using 2-0 polypropylene (Polyprolene, MEDICO, 
China) sutures in a mattress configuration. Care was taken 
to ensure that the knots were not located on the flap, and a 
Hemovac drain was placed in the lodge. The postoperative 1st-
year follow-up details are shown in Figure 5.
Patients could be mobilized in the postoperative period and 
were discharged with an analgesic prescription. Antibiotics 
were not routinely prescribed. Patients were advised to renew 
the dressing every day for the 1st week in the postoperative 
period, keep the area clean and hair-free, and avoid heavy 
work and intense contact sports. Patients were discharged on 
the first postoperative day and were asked to note the amount 
of fluid accumulated in the drain.
When the patients returned for postoperative follow-up on the 
3rd day, the drain was removed if the fluid amount had decreased 
to 25 cc. The patients were scheduled for a follow-up on the 7th 
day and suture removal on the 14th day. They were invited to 
the outpatient clinic for follow-up appointments in the 3rd, 6th, 
and 9th months. The primary outcome of the treatment was the 
low rate of complications, and the secondary outcomes were 
the low rate of early recurrence and rapid healing process.
Statistical Analysis

Data were reported as percentages and as mean ± standard 
deviation. The Social Science Statistical Package 29 (SPSS Inc., 
Chicago, IL, USA) was used to analyze all data.

Results
A total of 46 patients were included in this study. The mean 
age of the patients was 23.69 (±7.06). Among them, 41 were 
men (89.1%), and 5 were women (10.9%). The mean age was 
23.3 for the men and 26.6 for the women. According to the 
Modified Ferriman-Gallwey visual scoring for hirsutism, 34 
patients (73%) had a score of 2, and 12 patients (27%) had a 
score of 3, and none of the patients had previously undergone 
PD surgery. All patients were primary cases.
The mean BMI was 23, the mean operation time was 40 
minutes, and the mean hospitalization time was 1 day. In 
terms of early complications, flap dehiscence was observed 

in 2 patients, and 1 of these patients did not have a drain 
inserted. The other 2 patients healed with additional sutures 
and pressure dressings. There was no bleeding, hematoma, 
flap necrosis, infection, or need for flap reconstruction in any 

Figure 3. Excision up to the post-sacral region

Figure 4. Lifting the flap from the base and the transposition of the flap. 
“B” is transposing to point “A”
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of the patients. All patients were operated on under spinal 
anesthesia. Urinary retention was observed in 3 patients, and 
recurrence was not observed in any patient. Demographic data 
and the surgical outcomes are shown in Table 1.

Discussion
PD treatment should be determined according to the 
characteristics of each patient. Leaving the wound open until 
granulation tissue forms, partially closing the wound with 
sutures, and performing secondary closure of the open wound 
with a skin graft are methods associated with low recurrence 
rates. However, these methods usually require long-term 
treatment, and their direct and indirect effects are significant. 
Furthermore, these treatments lead to high costs6 and require 
longer healing times (typically 3-8 weeks). A previous study 
showed that the mean recovery time of 150 patients who 
underwent marsupialization was 4 weeks, and the recurrence 
rate was 6%.7 The follow-up period in that study was 4 years, 
whereas that of the present study was 9 months. In addition, 
poor scar healing is a disadvantage of these treatment methods.8 
In the present study, we investigated the triangle excision and 
flap method in terms of complications and early recurrence.
Wound closure may be more cosmetically acceptable for some 
patients and is associated with shorter healing and quicker 
return to daily activities. Wide local excision and primary 
closure are advocated by some researchers in the treatment of 
PD; however, with this method, the scar remains in the midline, 
which is associated with a high incidence of recurrence.9 To 
resolve this problem and reduce the depth of the natal cleft, 
the Karydakis technique uses an eccentric elliptical incision 
for sinus excision. In this method, a flap is moved from the 
middle side of the wound, and the last suture line is left on 
both sides of the midline.10 A portion of the abscess cavity 
wall opposite the incision is lifted as a flap and used to close 
the connection between the midline pits and the abscess 
cavity. Therefore, these techniques have high recurrence rates. 
In the present study, no bleeding, hematoma, flap necrosis, 
infection, or need for flap reconstruction was observed in any 
of the 46 patients.
In patients requiring wide excision, the flap method can be an 
effective option. Radical excision of the sinus was performed 
to reshape and flatten the natal cleft to reduce friction, local 
temperature, humidity, and hair accumulation.
Various flap methods have been used to close the defect 
following excision. Most flap techniques avoid tension on the 
wound and midline scar tissue. Although several studies have 
reported a recurrence rate of 0-3% for excision and flap repair, 
recurrence rates were 7-42% after conventional primary 
closure.11 In the meta-analysis conducted by Berthier et al.12, 
17 randomized controlled trials were examined, comparing 
flap techniques with lay open/direct sutures. It was observed 
that direct suturing led to a higher recurrence rate, whereas 
rapid wound healing was observed with flap repair.
The use of rhomboid excision and the Limberg transposition 
flap in complex PD was described around 40 years ago.13 Low 

Figure 5. Postoperative year 1

Table 1. Demographic data and our surgical results

Gender, n (%)

Male 41 (89.1%)

Female 5 (10.9%)

Age, mean ± SD 23.69 (±8.9) years

Body mass index, mean ± SD 23 (±8.3) kg/m2

Had previous PD surgery 0

Anesthesia, n (%)

General 0 (0%)

Spinal 46 (100%)

Operation time, mean ± SD 40 (±7.9) minutes

Postoperative complications

Infection, n (%) 0

Necrosis, n (%) 0

Complete wound opening, n (%) 0

Seroma, n (%) 0

Hematoma, n (%) 0

Recurrence, n (%) 0

Follow-up time, median (min.-max.) 6 (3-9) months

SD: Standard deviation, PD: Pilonidal disease, Min: Minimum, Max: 
Maximum
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recurrence rates and short hospital stays were reported using 
this technique.14,15 The Limberg flap not only reduces the depth 
of the natal cleft but also transposes the midline incision scar 
laterally. However, because all the skin required to resurface 
the rhomboid defect is removed from a single direction, this 
technique often causes excessive tension on the suture lines. 
Moreover, the use of this technique in closing large excisional 
defects of the sacrococcygeal region is associated with poor 
scar healing. In the meta-analysis conducted by Gavriilidis 
and Bota16, it was observed that the outcomes of Limberg and 
Karydakis flaps were approximately the same.

The V-Y advancement flap technique is reliable and effective 
in closing large pilonidal wounds, but this technique has 
limitations in terms of the transposition of the resulting 
vertical scar from the midline.17 Berkem et al.18 reported high 
recurrence rates when the pilonidal sinus was reconstructed 
using V-Y advancement flaps, and the vertical suture line 
remained at the midline. In the case of large tissue defects with 
repeated infection and recurrence, the use of fasciocutaneous 
and myocutaneous flaps is indicated. These techniques aim to 
achieve wide excision of all diseased tissue and closure of the 
resulting defect with well-vascularized tissue that is similar in 
volume. Additionally, they provide a tension-free suture line. 
However, these techniques are more complex and require 
greater surgical expertise, leading to higher rates of morbidity 
and wound dehiscence, as well as longer hospital stays.19 All 
these flap techniques have certain advantages, such as low 
recurrence and complication rates, short hospital stays, quick 
return to daily activities, and satisfactory aesthetic results.20 
In this study, we aimed to introduce the method of triangular 
closure of the defect remaining following excision.

As noted above, although various surgical procedures have 
been reported to date, a definitive treatment method for PD 
has yet to be established. Although the best method is not 
clear, closing the midline is no longer recommended.21 To 
create a surgical alternative, we adapted the Mutaf triangular 
closure technique, first described in the closure of a large 
meningomyelocele in 2003, to treat PD. This technique can 
be utilized for defects following pilonidal sinus excision 
in different regions that are defined by considering the 
perforators in the sacrococcygeal region. Predictions can be 
made regarding scar formation following this technique. Our 
technique manipulates the tissue from two directions during 
defect closure. This ensures even distribution of tension and 
reduces the risk of tissue distortion and displacement of 
adjacent mobile anatomical landmarks. However, in Limberg 
flap closure, tissues are harvested in a single direction, which 
can lead to tension along a single line.

Therefore, in large defects, there is an increased risk 
of complications due to compromised flap circulation. 

Additionally, with this method, a smaller area is excised 
compared with many other flap techniques. Moreover, excising 
less tissue from the area near the anal region may help prevent 
complications in this region.9 No recurrence or necrosis was 
observed in any of our patients.

Study Limitations
This study has certain limitations. For example, the limited 
sample size and short follow-up period may affect the 
generalizability of the results. Additionally, the lack of objective 
assessment tools, such as a satisfaction survey or visual analog 
scale score, may have limited our ability to fully measure the 
level of improvement and relief that patients subjectively 
experienced. Furthermore, we did not use any detailed 
classification other than the mild/moderate/severe disease 
classification, and we had no strict indication other than the 
diseased area conforming to the inverted triangle shape. The 
short follow-up period was the biggest obstacle to our accurate 
assessment of recurrence. The exclusion of patients with an 
ASA score of 3 and those with a BMI >35 is another limitation. 
Being aware of these limitations is important for future studies 
to be more comprehensive and detailed.

Conclusion
In this study, it was observed that the triangle excision and 
advancement flap method achieved successful results. The 
overall satisfaction of the patients and the rapid recovery 
process support the effectiveness of this method. In addition, 
the low rate of post-surgical complications and recurrence rates 
show that this method is a safe and effective option for treating 
PD. The triangle excision and advancement flap method can 
be safely utilized in the management of PD. Randomized 
controlled trials with long-term follow-up periods comparing 
this method with other flap techniques and open surgical 
techniques are needed.
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Introduction
Appendiceal tumors are rare occurrences, found in 
approximately 1% of appendectomy specimens.1,2 Appendiceal 
neuroendocrine tumors (NETs) are relatively uncommon 
tumors. The reported incidence of appendiceal NETs is 3-9 per 
1,000 appendectomies, equating to approximately one NET 
per 150-300 appendectomies.3,4

Most appendiceal NETs are incidentally found during 
appendectomy. They are mostly submucosal and located in the 
distal third of the appendix, where they do not typically cause 

obstruction.1,5 Symptoms are more likely in larger tumors and 
in the presence of metastases beyond regional lymph nodes. 
Approximately 10% of appendiceal NETs are located at the base 
of the appendix, where they may cause obstruction leading to 
appendicitis.6 
When it comes to treatment, simple appendectomy is generally 
considered sufficient and curative for appendiceal NETs 
smaller than 1 cm, whereas tumors larger than 2 cm may 
require right hemicolectomy if relevant criteria are met.7 The 
debate continues regarding the optimal treatment for tumors 
measuring 1-2 cm.

ABSTRACT
Aim: Appendiceal neuroendocrine tumors (NETs) are rare NET that are often incidentally discovered following appendectomy performed for acute 
appendicitis. Herein, we report our institution’s experience regarding the management and long-term follow-up of appendiceal NETs.

Method: This study included patients who underwent appendectomy for acute appendicitis and were diagnosed with appendiceal NETs between 
2011 and 2020. Patient data were retrospectively retrieved from the hospital computer system. Clinical information, demographic details, tumor size, 
localization within the appendix, histopathological findings, and surgical procedures were evaluated.

Results: The study included data from 44 patients, with 22 men and 22 women, and a mean age of 31.1±12.7 years. All patients presented with 
symptoms consistent with acute appendicitis upon admission to the hospital. Tumors were distally located in 33 patients, centrally located in seven 
patients, and proximally located in four patients. Among the 44 patients included in the study, 42 underwent appendectomy, whereas two underwent 
primary right hemicolectomy during the initial surgery. One patient who underwent appendectomy required subsequent right hemicolectomy 3 
weeks later. The mean follow-up duration was 5.4±2.5 years. During the follow-up period, metastasis was detected in only one patient with a tumor 
size larger than 2 cm located proximally. No recurrence or evidence of metastasis was observed in the remaining patients during long-term follow-up.

Conclusion: According to the results of this study, appendectomy may be sufficient for appendiceal NETs measuring <1 cm, and routine follow-up 
may not be necessary. For appendiceal NETs measuring 1-2 cm in diameter, further studies are needed to establish treatment protocols.

Keywords: Appendiceal neuroendocrine tumors, appendectomy, surveillance
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Neuroendocrine neoplasms have the highest survival rates 
(>95%) compared with other tumor types found in the 
appendix.8,9 The excellent prognosis may be attributed to 
factors such as localization, prompt identification, diagnosis, 
and excision, as well as the biopathology of the tumor 
itself or the size of the appendiceal NETs at the time of 
appendectomy.9-12 Distant metastases primarily affect the liver, 
and extrahepatic metastases are extremely rare.13-15

In this paper, we report the management and long-term 
follow-up of patients diagnosed with appendiceal NETs at our 
center.

Materials and Methods
The study commenced following approval from the University 
of Health Sciences Turkey, İstanbul Training and Research 
Hospital Ethics Committee (approval number: 170, date: 
07.07.2023). Data of 6,823 patients who underwent 
appendectomy at our institution between January 1, 2011, 
and January 1, 2020, were retrospectively reviewed. Among 
them, 56 patients diagnosed with appendiceal NETs were 
included as the main study group. Patients with a history of 
additional malignancies, lack of follow-up continuity, death 
due to reasons unrelated to the study, or incomplete data 
were excluded, resulting in a total of 44 included patients. 
Pathologically measured tumor sizes, tumor locations, tumor 
differentiation, types of operations performed, tumor stages, 
metastatic status, Ki-67 indices, and mitotic rates were 
examined. A standard method to classify the location of 
appendiceal tumors is to measure their distance from the base 
of the appendix (where it joins the cecum). A tumor located 
within the first third from the base is considered proximal, 
whereas one in the middle third is considered middle and one 
in the last third distal. Additionally, imaging methods applied 
during patient follow-ups and assessments of recurrence and 
mortality were also investigated.

Statistical Analysis
Statistical analysis was conducted using SPSS 26.0 for 
Windows. Descriptive statistics, including numbers and 
percentages for categorical variables, and mean, standard 
deviation (SD), median, minimum, and maximum for 
numerical variables, were provided. For comparisons of 
numerical variables between two independent groups, a 
Student’s t-test was employed for variables meeting the 
normal distribution assumption, whereas the Mann-Whitney 
U test was used when the normal distribution assumption 
was not met. The chi-square test was utilized to analyze ratios 
between groups. A p-value of <0.05 was considered to indicate 
statistical significance.

Results
This study includes data from 44 patients. Of these patients, 
22 were men and 22 were women, with a mean age (± SD) 
of 31.1±12.7. All patients were operated on due to acute 
appendicitis. The mean follow-up period was 5.4 years. 
Tumors were distally located in 33 patients, centrally located 
in seven patients, and proximally located in four patients. 
Among the patients, 37 had tumors measuring <1 cm, three 
had tumors measuring 1-2 cm in diameter, and four had 
tumors of >2 cm. Among the four patients with tumors >2 cm, 
only open appendectomy was performed in two patients with 
distally located tumors; right hemicolectomy was performed 
in two patients with proximally located tumors. Three of these 
four patients did not develop recurrence or metastasis during 
long-term follow-up, whereas one patient had a NET >2 cm 
with metastasis at the time of diagnosis. This patient received 
chemotherapy during the 3-year follow-up period without 
mortality. Among the patients with proximally located NETs, 
two had tumors measuring >2 cm and two had tumors of <1 
cm. Three of these patients underwent right hemicolectomy, 
whereas one underwent laparoscopic appendectomy. Six 
patients (13.6%) had a Ki-67 index above 2, with two of these 
patients undergoing right hemicolectomy and four undergoing 
simple appendectomy. Patient and tumor characteristics are 
presented in Table 1.
Open appendectomy was performed in 29 patients, 
laparoscopic appendectomy in 12 patients, and right 
hemicolectomy in three patients. One of these three patients 
was proximal and metastatic at the time of diagnosis. One 
patient initially underwent a simple appendectomy, but 
since the tumor was proximally located and >2 cm, a right 
hemicolectomy was performed 1 month later. In the third 
patient, the tumor was located proximally and was <1 cm. 
Treatment strategies are presented in Table 2.
Patient follow-up was performed using computed tomography 
(CT) and clinical findings in the first 6 months, and the patients 
were subsequently followed up with annual tomography 
scans. The long-term follow-up involved symptoms and 
clinical follow-up. Aside from one patient who presented with 
the condition at admission, no patients in our series developed 
metastasis.

Discussion
Appendiceal NETs are rare neoplasms with a favorable 
prognosis. The preferred treatment options are either simple 
appendectomy or right hemicolectomy. Right hemicolectomy 
is considered the preferred treatment, especially for tumors 
measuring >2 cm or 1-2 cm with mesoappendiceal invasion. 
There is insufficient evidence to predict which patients require 
comprehensive surgical intervention for disease control. 
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Better patient selection for more extensive surgery may be 
achieved through multifactorial tumor assessment combining 
morphological and molecular analyses.

Appendiceal NETs are reported to have an incidence of 3-9 
per 1,000 appendectomies, equating to approximately one 
NET per 150-300 appendectomies.3,4 Our series showed a 
similar incidence rate of appendiceal NETs (7.9 per 1,000 
cases), consistent with the literature. Histology is crucial 
in the diagnosis of appendiceal NETs, and most lesions are 
incidentally found following appendectomy. Endoscopy does 
not provide significant benefit in the diagnosis of appendiceal 
NETs since it only detects large tumors infiltrating the 
cecum.7 Furthermore, colonoscopy is necessary for colorectal 

cancer screening in appendiceal NET patients, as up to 18% of 
cases may have concomitant neoplasms in the gastrointestinal 
system.16

The European Neuroendocrine Tumor Society guidelines do 
not recommend follow-up for patients with small tumors 
(<1 cm) that have been treated with appendectomy and 
excised with clear margins.7,17 Additionally, follow-up is not 
mandatory for appendiceal NETs >1 cm that have undergone 
right hemicolectomy, provided there are no additional risk 
factors and histological examination reveals no lymphovascular 
invasion or residual disease.17 Conversely, according to recent 
guidelines, long-term follow-up is required in cases of lymph 
node involvement, detection of locoregional disease post-
surgery, and when the tumor is of high grade.7,17 Regular 
follow-up is necessary for patients with tumors measuring 
1-2 cm that exhibit features indicating a higher risk of lymph 
node spread, such as mesoappendiceal invasion of >3 mm, 
localization at the base of the appendix, vascular infiltration, 
or intermediate differentiation.17 In the present study, the 
majority of patients had tumors smaller than 1 cm, and apart 
from one patient who was metastatic at the time of surgery, 
no metastasis or recurrence was observed during long-term 
follow-up in any patient.
Although appendiceal NETs appear to have a slight female 
predominance, small intestine NETs are more common in 
men. Unlike other appendiceal tumors and NETs, which 
tend to occur in older patients, appendiceal NETs exhibit the 
highest incidence rates in women aged 15-19 years and in men 
aged 20-29 years.18 In the recent study by Pawa et al.19, the 
average age of the patients was 33.2 years, with the majority 
being women (60.5%). In the present study, the average age 
was 31.1 years, and the incidence was equal in the men and 
the women.
Appendiceal NETs are typically located at the tip of the 
appendix, and only in some cases do those located in other 
parts cause appendiceal symptoms. Carcinoid syndrome is a 
rare condition and is usually associated with advanced forms 
of the disease.20 In our series, only four patients (9.1%) had 
proximally located appendiceal NETs, and metastasis was 
detected in one of these cases; however, none of our patients 
developed carcinoid syndrome.
At presentation, the likelihood of regional and distant 
metastasis is related to tumor size. In a series of 902 well-
differentiated NETs derived from the National Cancer Data 
Base, which examined the relationship between tumor size and 
metastasis risk, 12% of patients with tumors <2 cm had nodal 
metastases at diagnosis, and 43% of those with larger tumors 
had distant metastases.21 Higher rates of nodal involvement 
have been reported in various studies for patients with 
tumors measuring 1-2 cm.22,23 In a series from the Mayo clinic 
consisting of 150 patients with appendiceal NETs, none of the 

Table 1. Patient and tumor characteristics

Age (mean ± SD) (years) 31.1±12.7

Gender (n, %)
Male (n, %) 22 (50%)

Female (n, %) 22 (50%)

Tumor localization 
(n, %)

Distal (n, %) 33 (75%)

Middle (n, %) 7 (15.9%)

Proximal-root (n, %) 4 (9.1%)

Tumor size (n, %)

<1 cm 37 (84.1%)

1-2 cm 3 (6.8%)

>2 cm 4 (9.1%)

Tumor type (n, %)
Well-differentiated (n, %) 41 (93.2%)

Middle-differentiated (n, %) 3 (6.8%)

Ki-67 status
<2% 38 (86.4%)

2-20% 6 (13.6%)

Tumor grade
Grade 1 38 (86.4%)

Grade 2 6 (13.6%)

Stage

Stage 1 (n, %) 31 (70.5%)

Stage 2 (n, %) 11 (25.0%)

Stage 3 (n, %) 1 (2.3%)

Stage 4 (n, %) 1 (2.3%)

Follow-up time 
(mean ± SD) 
(years)

5.4±2.5 

SD: Standard deviation

Table 2. Treatment strategies

Treatment 
(n, %)

Open appendectomy (n, %) 29 (65.9%)

Lap appendectomy (n, %) 12 (27.3%)

Right hemicolectomy (n, %) 2 (4.5%)

Open appendectomy + right 
hemicolectomy (n, %) 1 (2.3%)
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127 patients with tumors <2 cm developed metastasis, while 3 
out of 14 patients with tumors measuring 2-3 cm and four out 
of nine patients with tumors >4 cm developed metastasis.24 In 
a multicenter study, the survival rate for appendiceal NETs 
was reported as 99.05% at 5 and 10 years of follow-up, with 
no reported recurrences.19 Reports of recurrence of the disease 
have been found in patients with long-term follow-up. In a 
series of 64 patients diagnosed with appendiceal NETs under 
the age of 40 and followed up for 10-33 years after surgery, 
only one recurrence was recorded in a patient with a regional 
tumor >2 cm.25 In a study reporting a patient treated with 
right hemicolectomy for a tumor >2 cm with mesoappendiceal 
invasion and lymph node metastasis, it was noted that liver 
metastasis developed 6 years after the surgery.26 Another 
report from Duke Hospital showed that for appendiceal 
carcinoids measuring 1-2 cm, right colon partial resection did 
not improve survival rates, even in those with higher-grade 
tumors. Collectively, these findings suggest that resection of 
the primary tumor alone is likely sufficient for carcinoids <2 
cm.27 In the present study, none of the patients with tumors 
<2 cm had metastasis or recurrence detected during long-term 
follow-up, whereas one out of four patients with tumors >2 
cm had metastasis. Based on these findings, we believe that 
simple appendectomy can be safely performed in appendiceal 
NETs of <2 cm. The metastatic potential of appendiceal NETs 
is associated with their proliferative rate. A high Ki-67 index is 
indicative of an aggressive tumor and is often accompanied by 
a worse prognosis.28 Therefore, it is recommended that tumors 
with excessive mitotic counts or significantly elevated Ki-67 
indices are treated with right hemicolectomy.7,24 In a recent 
multicenter study on appendiceal NETs treated via right 
hemicolectomy, it was noted that 17% of the study population 
expressed Ki-67 at a rate of more than 2%, and 50% of these 
cases (2 out of 4) had metastatic lymph node disease.29 Well-
differentiated G1 or G2 NETs have an overall indolent clinical 
behavior. All poorly differentiated neuroendocrine neoplasms 
are G3 neuroendocrine carcinomas with an aggressive clinical 
course.30 Poorly differentiated NETs are usually widely 
metastatic and rarely produce symptoms related to the secretion 
of bioactive substances. Some poorly differentiated NETs lack 
morphological features of neuroendocrine differentiation.31 In 
the present study, there were only six patients with grade 2 
pathology results, and none with grade 3. In addition, there 
were six patients with a Ki-67 index between 2% and 20%, 
and none with a Ki-67 index above 20%. The fact that we 
did not have a high-grade patient and the small number of 
patients with a high Ki-67 index limits our ability to comment 
on this issue.

Data supporting the use of imaging in detecting residual 
disease are inadequate. The most effective imaging method 

[CT, magnetic resonance imaging (MRI), or ultrasound] has 
not yet been determined, and there remain issues regarding 
the appropriate number of tests during the follow-up period 
and the duration of the follow-up. Concerns about radiation 
exposure arise with CT imaging in these patients. As noted, 
appendiceal NETs are generally in early stages and are small in 
size, making the likelihood of detection with ultrasound quite 
low. Positron emission tomography (PET) imaging could be 
considered as an option, but further studies are needed in this 
regard.32 Additionally, the role of colonoscopy is unconfirmed. 
In this context, MRI emerges as the most effective imaging 
modality for patients requiring long-term follow-up. Although 
not yet proven, a reasonable strategy would involve follow-up 
at 6 and 12-months post-surgery, followed by annual follow-
ups thereafter.17 Despite their indolent course, appendiceal 
NETs can recur. Therefore, tumors >2 cm or >1 cm with 
additional risk factors should undergo lifelong surveillance.7,33 
In our practice, we utilized CT or PET imaging for long-term 
follow-up of our patients, and since we did not have any cases 
of recurrence or new metastasis development, the effectiveness 
of the imaging modalities could not be evaluated.

Study Limitations
One of the most significant limitations of this study is its 
retrospective nature. Another limitation is that all patients 
were not followed up at the same frequency and using the same 
imaging method. Additionally, the number of tumors with a 
diameter of 1-2 cm was limited to only three. This situation 
makes it difficult for us to make interpretations regarding this 
group. Due to these limitations, this study can be seen as a 
preliminary study for further research.

Conclusion
Despite being rare, the evaluation of pathology examinations 
of appendectomy materials should not be overlooked due 
to appendiceal NETs mimicking acute appendicitis. Based 
on this study, we believe that simple appendectomy would 
suffice in patients with distal and mid-settled appendiceal 
NETs measuring <1 cm, consistent with the literature data. 
However, for tumors >2 cm and particularly those measuring 
1-2 cm, right hemicolectomy should be considered the 
preferred treatment. The follow-up strategy for these patients 
remains debatable; however, based on this study’s findings 
of no recurrence or metastasis during long-term follow-up in 
patients who underwent appendectomy for tumors <1 cm, 
routine follow-up may not be necessary in such cases.
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Introduction 
A colostomy may be required temporarily or permanently for 
the management of various pathological conditions, such as 
congenital anomalies, colonic obstruction, inflammatory bowel 
disease, intestinal trauma, or gastrointestinal malignancy.1,2 
Although colostomy is considered a therapeutic approach, it 
results in the loss of voluntary bowel control and the transition 
from previously discreet bowel elimination functions to a more 
visible state. Colostomy, which alters voiding habits and causes 
functional loss or changes, exposes individuals to diverse life 
experiences in physiological, psychological, social, and other 

aspects. These experiences significantly impact the adaptation 
process to colostomy and overall quality of life.1,3,4

In the literature, studies show that the lives of individuals with 
ostomy/colostomy are affected at different levels. In the study by 
Krogsgaard et al.5 (n=2,262), 19% of patients reported “a lot of” 
or “some” restrictions on daily activities because of the stoma, 
with 44% reporting no restrictions. The study conducted by 
Baykara et al.6 (n=30) reported that ostomy negatively impacted 
the biopsychosocial quality of life of both individuals and their 
spouses. In a study by Colbran et al.3 with a sample size of 
23, 65.2% of patients with permanent colostomy believed 
their colostomy caused some degree of restriction in their 
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daily activities or chores. In research studies, although ostomy 
generally has a negative impact on individuals’ lives, patients 
who receive sufficient information and counseling about the 
process tend to exhibit improved quality of life and adaptation 
to ostomy.5-7

The methods and measurement tools used to evaluate the 
objective and subjective effects of ostomy are gaining value 
daily. Evaluating health-related quality of life in individuals 
with colostomy, one type of ostomy, is an essential source of 
data on the individual’s life, health, disease, diagnosis, and 
treatment processes.8 Valid and reliable measurement tools 
facilitate the presentation of quantitative data and consider 
individual differences. Several measurement instruments have 
been developed to examine the impact of stoma on quality 
of life.9,10 One of these measurement tools is the colostomy 
impact (CI) score. The CI score, developed by Thyø et al.11, 
has one dimension consisting of seven question items.4 The 
CI score is a tool related to stoma dysfunction that influences 
health-related quality of life. It assists healthcare professionals 
in identifying patients with stoma dysfunction effectively and 
systematically, enabling targeted interventions.8

The CI score was developed based on a study involving 
individuals who underwent permanent colostomy as a result 
of rectal cancer (n=610). It has been established as a valid 
measurement tool within the Danish community.11 In a study 
conducted by Kristensen et al.4 (n=244), it was determined 
that the CI score is a valid measurement tool that can also 
be used in individuals who undergo colostomy following 
surgery for other benign conditions such as ileus and Crohn’s 
disease in addition to rectal cancer. In the study by Kristensen 
et al.8, the CI score was administered to 2,470 patients 
across communities in Australia, China, Denmark, Portugal, 
the Netherlands, Spain, and Sweden. The structure of the 
CI score, along with its discriminative validity, sensitivity, 
and specificity, was evaluated, confirming its validity and 
reliability.8

The CI score’s unidimensional nature, consisting of seven 
items, and ability to provide quick responses are essential 
factors supporting its use. It is crucial to adapt the CI score, 
which has been adapted for many societies, into a format 
usable within the Turkish community. The results from this 
research are expected to offer a quantitative understanding 
of the current situation among individuals with colostomies, 
enabling the planning of preventive and therapeutic 
interventions. Furthermore, these findings are believed to 
guide the conduct of new studies contributing to the field.

Aim
The research was conducted to adapt the CI score for use in 
the Turkish population and evaluate its validity and reliability.

Materials and Methods

Design and Setting
This study had a methodological design. The research was 
conducted with 202 individuals with colostomies who visited 
the stomatherapy units of hospitals that granted institutional 
permission. Data were collected between January 2022 and 
March 2023.

Procedures
To adapt the CI score for use in the Turkish population 
and conduct validity and reliability studies, permission was 
obtained through e-mail from the authors who developed the CI 
score. The adaptation process followed the recommendations 
of the International Test Commission12 and the World Health 
Organization.13 The steps followed in the adaptation process 
are outlined below.

1. Translation: The CI score was translated from English 
to Turkish by three native Turkish speakers with a strong 
command of both languages.

2. Semantic explanations: The researchers meticulously 
analyzed the Turkish translations provided by the three 
experts. A single draft form that best represented the items 
was then created.

3. Expert committee assessment: The draft of the CI 
score translated into Turkish was sent to seven experts 
who are knowledgeable about stoma-related concepts and 
have experience in this field. The experts independently 
evaluated whether the words had equivalent meanings in both 
languages, whether the sentences were ambiguous, whether 
the items had culturally altered meanings, and whether they 
were appropriate for the target group. Feedback was obtained 
from a Turkish language expert to assess the appropriateness 
of the items for Turkish culture and grammar. The content 
validity indices of the items were calculated using the Davis 
technique, where each item was rated from “a” to “d” (a: 
appropriate, b: needs some revision, c: needs major revision, 
d: inappropriate). The proportion of experts selecting “a” and 
“b” was then divided by the total number of experts, resulting 
in a content validity index for each item.14 Items achieving a 
content validity index value of 0.80 and above were included 
in the Turkish draft version. The content validity index and 
the content validity ratio were both calculated as 1 (100%).

4. Back translation: The CI score was back translated into 
English by a language expert proficient in advanced English 
and not involved in the initial translation. The English back 
translation was synthesized by the researchers and compared 
with the original version.

5. Pilot application: A preliminary study involving 30 
participants was conducted to assess the comprehensibility of 
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the items. Participants were instructed to read the items and 
briefly explain their understanding of each item’s meaning. 
Following the pilot application, no changes were necessary for 
the Turkish draft form.

6. Final version: The back translation into English was sent 
to the author who developed the original CI score via e-mail.
Based on the positive feedback received from the author, the 
final Turkish version of the CI score was obtained.

7. Documentation: The adaptation stages were meticulously 
documented, with careful attention paid to each phase of the 
adaptation process.15

Participants
The inclusion criteria for the research were individuals aged 
18 years or older who had a permanent colostomy or had been 
living with a colostomy for at least 12 months, understood 
and spoke Turkish, and consented to participate in the study. 
Exclusion criteria for the research comprised individuals who 
had physical or mental health issues that would prevent them 
from completing or understanding the data collection forms 
or who were unwilling to participate voluntarily. The criterion 
for withdrawal from the study was incomplete or inaccurate 
completion of the data collection forms.

In cross-cultural adaptation studies, Kline16 recommends a 
minimum sample size of 200, whereas Hair et al.17 indicate that 
each parameter of the measurement tool should be responded 
to by at least 10 participants, with a total dataset size of at 
least 100 or more.18 Based on the inclusion, exclusion, and 
withdrawal criteria, a total of 206 individuals were initially 
included in this study. However, four individuals who 
completed the form incompletely were excluded from the 
sample group. Accordingly, the final sample group consisted 
of 202 individuals with colostomies. The sample size for this 
research meets the criteria mentioned above.

Data Collection Forms
The data collection utilized the Descriptive Characteristics 
Form, the CI score, and the Stoma Quality-of-Life Scale.

The researchers developed the Descriptive Characteristics 
Form. The formulation of these questions drew upon both 
existing literature2,6,19 and the researchers’ academic expertise.

The CI score was developed by Thyø et al.11 for individuals 
who underwent permanent colostomy as a result of rectal 
cancer. It determines health-related quality of life affected by 
stoma dysfunction with a sensitivity of 85.7% and specificity of 
59.5%.11 Subsequent studies have determined that the CI score 
can also be utilized in individuals with colostomies for reasons 
other than rectal cancer, including those with permanent 
colostomies or individuals who have had a colostomy for at 
least 12 months.4,8 The CI score is unidimensional and consists 

of seven items. Each item has different response options: three 
response options for items 1, 2, and 6; five response options 
for item 3; and two response options for items 4, 5, and 7. 
Each response option corresponds to a different score. The CI 
score ranges from 0 to 38, reflecting the impact of colostomy 
on an individual’s life. Higher scores indicate a major impact 
of colostomy, whereas lower scores indicate a minor impact. 
Scores of 0-9 indicate a minor CI score, whereas scores of 10-
38 indicate a major CI score.

The Stoma Quality-of-Life Scale was developed by Baxter et 
al.10 and consists of two sections, twenty-one items, and four 
subscales. The first two items of the scale relate to overall 
satisfaction with life and are scored on a scale of 0 to 100. A 
score of 0 indicates complete dissatisfaction, whereas a score 
of 100 indicates complete satisfaction. The remaining nineteen 
scale items are grouped into three subscales and utilize a 
5-point Likert scale (1: never, 2: rarely, 3: sometimes, 4: often, 
and 5: always). These subscales include work/social life (6 
items), sexuality/body image (5 items), and stoma function 
(6 items). The Turkish scale, validated by Karadağ et al.19, 
consists of nineteen items. The overall reliability coefficient 
for the Turkish version of the scale is 0.87.

Data Collection
Researchers visited stomatherapy units to obtain written 
permission. Individuals who met the inclusion criteria 
were provided detailed explanations about the purpose and 
methods of the study. Participants were instructed to carefully 
read all questions and mark the option that best suited their 
response.

Twenty participants were asked to complete the instruments 
again after 2 weeks. The consistency between the test-retest 
score averages of the participants was evaluated.

Ethical Considerations
Written permission was obtained from the Ethics Committee of 
a Gazi University (approval number: E-77082166-604.01.02-
224999, date: 01.12.2021). Written permissions were also 
obtained from two separate hospitals where the study would 
be conducted (institution 1/date and number: 29.12.2021, 
E.251154; institution 2/date and number: 13.01.2022, 
E.263831). Permissions were obtained from the researchers 
who developed the CI score and adapted the Stoma Quality-
of-Life Scale for the Turkish population.

Statistical Analysis
In the statistical evaluation, SPSS for Windows (Chicago, IL, 
USA) was utilized. A paired t-test was employed to examine 
the difference between the total impact score in the test and 
retest assessments, while intraclass correlation (ICC) analysis 
was used to assess internal consistency. The influence of the 
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seven questionnaire items constituting the CI score on the 
total score and their relationship with the Stoma Quality-of-
Life Scale were evaluated using Pearson correlation analysis. 
Confirmatory factor analysis (CFA) was conducted to assess 
the fit of the CI score’s item questions to the sample. The chi-
square test and independent samples t-test were used to group 
the CI score. Independent samples t-test and One-Way analysis 
of variance with the Bonferroni post-hoc test were applied to 
analyze the mean scores obtained from the CI score. A p-value 
of 0.050 was considered to represent statistical significance.

Results

Descriptive Characteristics
Table 1 summarizes the descriptive characteristics of the 
participants (n=202). The mean age of the participants was 
58.86±11.99 years, 51.5% (n=104) were male, 45.1% (n=91) 
were either illiterate or had only completed primary school, 
82.7% (n=167) were married, and 48.5% (n=98) were retired. 
A total of 88.6% (n=179) of individuals lived with their families, 
54% (n=109) had no comorbidities, and 80.7% (n=163) did 
not receive chemotherapy or radiotherapy. Moreover, 83.7% 
(n=169) had undergone planned stoma surgery, 85.1% (n=172) 
reported receiving information before surgery, and 53.5% 
(n=108) indicated that stoma marking was completed before 
surgery. In addition, 70.3% (n=142) had a permanent stoma, 
83.2% (n=168) had undergone stoma creation as a result 
of cancer, 44.6% (n=90) performed stoma care themselves, 
and 65.8% (n=133) reported currently experiencing no 
complications related to their stoma. The average duration of 
living with a stoma was 4.30±4.62 years. 

Table 2 presents the impact scores for minor, major, and total CI 
scores. Accordingly, 22.8% (n=46) of individuals had a minor 
impact score, and 77.2% (n=156) had a major impact score.

Table 3 presents the relationship between descriptive 
characteristics and mean CI score. It was found that 
individuals with a middle school education exhibited a 
statistically significantly lower mean CI score compared 
with others (p=0.026), and individuals with comorbidities 
had statistically significantly higher CI scores than those 
without (p=0.002). Patients with temporary stoma exhibited 
a statistically significantly higher CI score than patients with 
permanent stoma (p=0.003), and those reporting stoma-
related complications had a statistically significantly higher 
CI score than those reporting no complications (p=0.001). 
Although not presented in the table, there is no statistically 
significant relationship between age and CI score (p=0.144).

Table 4 displays the distribution of responses across the 
seven items comprising the CI score. In total, 38.6% (n=78) 

Table 1. Participant characteristics
Characteristics n %

Age (years) (mean ± SD) 58.86±11.99 

Gender

Male 104 51.5

Female 98 48.5

Education status

Illiterate, primary school graduate 91 45.1

Middle school 37 18.3

High school 41 20.3

University 33 16.3

Marital status

Married 167 82.7

Single 35 17.3

Profession 

Not working 79 39.1

Retired 98 48.5

Working 25 12.4

Living with the person

Alone 23 11.4

With his/her family 179 88.6

Comorbidities

Yes 93 46.0

No 109 54.0

Chemotherapy, radiotherapy

Yes 39 19.3

No 163 80.7

Operation setting

Emergency 33 16.3

Planned 169 83.7

Receiving information before surgery

Informed 172 85.1

Not informed 30 14.9

Stoma marking before surgery

Done 108 53.5

Not done 94 46.5

Stoma 

Temporary 60 29.7

Permanent 142 70.3

Indication for surgery

Cancer 168 83.2

Other 34 16.8

Need assistance for stoma care

Self-care 90 44.6

Other 56 27.7

Assistance when needed 56 27.7

Stoma complications 

Yes 69 34.2

No 133 65.8

Time since stoma creation (years)  
(mean ± SD) 4.30±4.62

SD: Standard deviation
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of participants experienced embarrassing smells from their 
stoma bag less than once a week, 43.6% (n=88) did not 
experience stool leakage under the adapter, 38.1% (n=77) had 
variable feces consistency, 53% (n=107) did not experience 
pain around the stoma and its surroundings, 51% (n=103) did 
not encounter any skin problems around the stoma, 69.3% 
(n=140) had not noticed a bulge around the stoma, and 50.5% 
(n=102) managed stoma care themselves.

Evaluation of Reliability and Validity of the Colostomy Impact 
Score

In Table 5, the item-total correlations for the CI scores 
are presented. Accordingly, all seven question items have 
significantly affected the total CI score (p=0.001).

When analyzing the difference in CI scores between the test 
and retest measurements, no statistically significant difference 
was found between the mean scores (test: 12.90±7.21, retest: 
12.45±6.97; p=0.119). The ICC calculated to assess the 
internal consistency of the CI score was found to be 0.45, 
which is statistically significant (p=0.001). This analysis 
determined that the items within the CI score are moderately 
consistent with each other.

To test the suitability of the one-dimensional CI score, CFA 
was applied. The fit indices such as the chi-square (χ2) degrees 
of freedom (df), root mean square error of approximation 
(RMSEA), comparative fit index (CFI), and normed fit index 
(NFI) were used. The fit indices were χ2/df=3.54, RMSEA=0.11, 
CFI=0.83, and NFI=0.78 (Figure 1).

The relationship between the scores obtained from the 
Stoma Quality-of-Life Scale and the CI score is provided 
in Table 6. Accordingly, the mean score obtained from the 
CI score exhibited a significantly negative relationship with 
the work/social life subdimension (r=-0.575, p=0.008), the 
sexuality/body image subdimension (r=-0.484, p=0.026), 
and the overall Stoma Quality-of-Life Scale (r=-0.711, 
p=0.001). Graphic 1 illustrates the relationship between the 
CI score and the overall Stoma Quality-of-Life Scale and its 
subdimensions.

Table 2. Participants’ minor, major, and total colostomy impact 
scores

CI score n %

Minor CI score 46 22.8

Major CI score 156 77.2

CI score (  ± SD) 15.40±8.13 (min.: 0, max.: 36)

CI: Colostomy impact, : Mean, SD: Standard deviation, min.: Minimum, 
max.: Maximum

Table 3. Relationship between descriptive characteristics and 
mean colostomy impact scores
Characteristics CI score, (  ± SD) p

Gender

Male 14.70±8.18
0.206

Female 16.15±8.06

Education status

Illiterate, primary school graduate 16.80±8.07

0.026
Middle school 12.03±6.97

High school 15.68±9.17

University 15.00±7.33

Marital status

Married 15.70±8.26
0.322

Single 15.67±7.09

Profession

Not working 16.75±8.34

0.140Retired 14.31±7.91

Working 15.48±8.04

Living with the person

Alone 14.52±8.26
0.558

With his/her family 15.52±8.14

Comorbidities

Yes 17.27±8.18
0.002

No 13.82±7.78

Chemotherapy, radiotherapy

Yes 16.87±8.46
0.211

No 15.06±8.04

Operation setting

Emergency 16.09±8.69
0.598

Planned 15.27±8.04

Receiving information before surgery

Informed 15.68±8.20
0.252

Not informed 13.83±7.67

Stoma marking before surgery

Done 15.44±8.05
0.943

Not done 15.36±8.27

Stoma 

Temporary 17.98±8.12
0.003

Permanent 14.32±7.92

Indication for surgery

Cancer 15.72±8.20
0.223

Other 13.85±7.75

Need assistance for stoma care

Self-care 11.30±6.22

0.001Other 20.48±7.19

Assistance when needed 16.93±8.44

Stoma complications

Yes 21.03±7.40
0.001

No 12.49±6.89
CI: Colostomy impact, : Mean, SD: Standard deviation
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Discussion
This study was conducted to adapt the CI score for use in 
the Turkish population and evaluate its validity and reliability 
(n=202). In this study, the mean CI score was 15.40±8.13, with 
77.2% identified as having a major CI score (Table 2). Similar 
findings have been reported previously. In a study conducted 
by Kristensen et al.20, 51.9% (n=1244) of individuals with 
colostomy had a minor CI score, whereas 48.1% (n=1154) 
had a major CI score. In a study conducted by Colbran et 
al.3, the mean CI score was 13.4±2.5, and 91.4% of patients 
(n=21) had a CI score greater than 10.
In our study, participants with different chronic diseases, 
those who underwent temporary stoma placement, and those 
reporting any stoma-related complications had statistically 
significantly higher CI scores (Table 3). In a study conducted 
by Kristensen et al.20, stoma dysfunction measured by the 
CI score was significantly associated with unemployment, 
financial burden of the stoma, young age, being unmarried, 
and decreased health-related quality of life. In our research, 
the results indicated that participants experienced skin 

Table 4. Participants’ responses to the colostomy impact score 
items

CI score items n %

Do you experience embarrassing smells from your stoma bag?

No, never 77 38.1

Yes, less than once a week 78 38.6

Yes, at least once a week 47 23.3

Do you experience seepage of feces under the sticking plaster?

No, never 88 43.6

Yes, less than once a week 81 40.1

Yes, at least once a week 33 16.3

What is the consistency of your feces?

Hard and lumpy 22 10.9

Formed and soft 51 25.2

Mushy 32 15.8

Watery 20 9.9

Variable 77 38.1

Do you ever experience pain in and around the stoma?

No, never 107 53.0

Yes 95 47.0

Do you experience any skin problems around your stoma?

No, never 103 51.0

Yes 99 49.0

Have you noticed a bulge around the stoma?

No 140 69.3

Yes, I have a small bulge (under 10 cm) 47 23.3

Yes, I have a large bulge (over 10 cm) 15 7.4

Who manages your stoma care?

I do it all myself 102 50.5

I need support and instruction 100 49.5

CI: Colostomy impact

Table 6. Relationship between colostomy impact score and 
Stoma Quality-of-Life Scale

Stoma Quality-of-Life Scale and its 
subdimensions

CI score

r p

Work/social life (6 items) -0.575 0.008

Sexuality/body image (5 items) -0.484 0.026

Stoma function (6 items) -0.299 0.188

Total -0.711 0.001

r: Pearson correlation coefficient, CI: colostomy impact

Table 5. Item-total correlations of colostomy impact scores

CI score items
Total point

r p

Item 1 0.420 0.001

Item 2 0.551 0.001

Item 3 0.319 0.001

Item 4 0.650 0.001

Item 5 0.676 0.001

Item 6 0.426 0.001

Item 7 0.573 0.001

r: Pearson correlation coefficient, CI: colostomy impact

Figure 1. Confirmatory factor analysis for the colostomy impact score
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problems around the stoma (49%, n=99), pain (47%, n=95), 
and expressed a need for support and information on stoma 
care (49.5%, n=100) (Table 4). In other studies, similarly 
determined by CI scores, the number of participants with skin 
problems ranged from 27% to 44.5%, stoma site pain from 
17.4% to 31%, and the need for support and information 
in stoma care from 15% to 46.8%.4,5,21 Our study and other 
research findings reveal that individuals’ adaptation to 
colostomy and their specific challenges vary.
The test-retest evaluation determined that individuals’ mean 
CI score ratings were similar (p=0.119). The proximity of 
the mean ratings indicates a similarity between the two 
measurements. In a study by Kristensen et al.8, no differences 
were found in the item-level score or sum score between the 
test and the retest of the CI score. However, the scoring of CI 
score items differed and was not a continuous measurement. 
In our study, an ICC value of 0.45 was determined to be 
statistically significant (p=0.001), indicating that the CI score 
item questions were moderately consistent. In the study by 
Kristensen et al.8, ICC scores indicated moderate reliability in 
Sweden and the Netherlands for both the sum score (0.663 
and 0.701, respectively) and item-level scores (0.640 and 
0.749, respectively).
The CFA examines the fit of the constructed model based on the 
proposed factor structure of the measurement instrument with 
the data. The CFA fit indices for the CI score are presented in 
Figure 1. Accordingly, χ2/df=3.54, and since the index ranges 
between 3 and 5, this result indicates a moderate fit.22 In this 
study, RMSEA=0.11, which is considered acceptable, as values 
≤0.08 are acceptable.22 The CFI was determined as 0.83 and 

NFI as 0.78; CFI and NFI indices approaching 1 indicate 
excellent fit, whereas those approaching 0 indicate model 
misfit.22,23 The findings obtained from the analysis indicate 
that the factor structure of the CI score generally aligns with 
acceptable moderate fit within the limits.
In this study, individuals’ CI scores were correlated with 
the Stoma Quality-of-Life Scale. The scale’s work/social life 
and sexuality/body image subdimensions and the total score 
demonstrated significant negative correlations with the CI 
score (Table 6). In a study conducted by Khomyakov et al.24, 
the Stoma Impact on Quality-of-Life Questionnaire revealed an 
inverse negative relationship with the European Organization 
for Research and Treatment of Cancer (EORTC) Core Quality-
of-Life Questionnaire (QLQ-C30) global quality-of-life scale, 
including physical, emotional, role, and social functioning 
(p<0.05). In another study, patients reporting that colostomy 
“never” or “slightly” affected their quality of life (n=1850, 
74.2%) had significantly higher EORTC QLQ-C30 functional 
scale scores compared with patients reporting that colostomy 
“slightly” or “very much” affected their quality of life (n=642, 
25.8%).20 Thus, the CI score is useful in evaluating health-
related quality of life, and negative experiences related to 
stoma negatively affect quality of life.
Patients with colostomy face significant life changes.3 Adequate 
education on diagnosis, treatment procedures, colostomy 
care, and complication prevention is crucial to improve 
individuals’ adjustment to the stoma and enhance their quality 
of life. Stoma care nurses and physicians bear significant 
responsibility during the preoperative and postoperative 
periods.6 In this regard, the CI score is considered a valuable 

Graphic 1. Relationship between the Stoma Quality-of-Life Scale and colostomy impact score
RMSEA: Root mean square error of approximation, CI: colostomy impact
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measurement tool for assessing current status and identifying 
areas for improvement.

Study Limitations
The researchers conducted the study in institutions where 
written consent was obtained; therefore, the study was limited 
to individuals in the stomatherapy units of two institutions. 
Another limitation was that the results of the measurement tools 
were evaluated based on self-reports provided by individuals 
with colostomy. Data were collected through participants’ 
self-reports, potentially introducing a subjective aspect to 
the results. Furthermore, there could be information bias, as 
participants might over- or under-report their behaviors.

Conclusion 
The results of this research indicate that the seven-item CI 
score is a valid and reliable measurement tool for individuals 
with colostomy in the Turkish population. Although 
describing and quantifying experiences is sometimes difficult, 
measurement tools provide reliable data. Therefore, the 
Turkish version of the CI score can be used to evaluate the 
impact of a stoma on patients who undergo a colostomy. It is 
recommended that research be conducted on stoma function 
and the quality of life of patients with a colostomy using the 
CI score. Precautions should be taken when interpreting the 
results, remedial interventions should be implemented, and 
the outcomes should be evaluated.
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Introduction
Infection, bleeding, and even death were seen as common 
complications of surgery before the mid-19th century. Thanks 
to pioneers such as Ignaz Semmelweis and Joseph Lister, a 
breakthrough has been made in surgical site infections (SSIs) 
and the associated problems. The positive momentum of 
the development of disinfection and sterilization has been 
maintained with the technical developments that enable it 
and the increase in antibiotic therapy options.1 Despite this 

progress, SSIs continue to constitute more than a third of 
healthcare-associated infections today and continue to be a 
significant health problem.2

When all types of operations are considered, the overall pooled 
incidence of SSI is estimated to be 2.5%.3 However, when 
looking specifically at digestive system surgery, this rate can 
rise above 11%.4 Therefore, SSI is of particular importance 
in colorectal surgery. Furthermore, SSI brings a significant 
additional cost burden for health systems. In the United 
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ABSTRACT
Aim: Surgical site infections (SSIs) are a significant complication in colorectal cancer (CRC) surgery. This study investigates the risk factors affecting 
SSI in CRC using national data.

Method: Prospective data collected from the Turkish Colon and Rectum Surgery Association Colorectal Cancer Database were retrospectively 
analyzed. A total of 1,216 patients who underwent surgery between July 2018 and March 2022 were included in the study. Factors affecting SSI were 
evaluated using multivariate analysis.

Results: The total SSI rate was 13.98% (9.29% superficial, 2.06% deep, and 2.63% organ/space). In univariate analyses, the presence of SSI was 
associated with several factors, including high body mass index (BMI), advanced TNM stage, presence of coronary artery disease (CAD), presence 
of concurrent malignancy, high American Society of Anesthesiologists score, receiving neoadjuvant therapy, emergency operation, open surgery, 
hand anastomosis, anastomosis configuration, iatrogenic ureter injury, simultaneous prostate resection, postoperative blood transfusion, evisceration, 
prolonged ileus, anastomotic leak, urinary fistula, urinary retention, postoperative bleeding, postoperative pneumonia, postoperative renal failure, 
reoperation and need for readmission. In multivariate analysis, high BMI [odds ratio (OR): 1.51, 95% confidence interval (CI): 1.02-2.21, p=0.0354], 
advanced stage disease (OR: 2.06, 95% CI: 1.38-3.07, p=0.0004), CAD (OR: 1.85, 95% CI: 1.14-3.01, p=0.0120), concurrent malignancy (OR: 3.35, 
95% CI: 1.64-6.84, p=0.0009), receiving neoadjuvant therapy (OR: 1.76, 95% CI: 1.18-2.61, p=0.0048), emergency operation (OR: 3.26, 95% CI: 1.84-
5.78, p<0.0001), postoperative blood transfusion (OR: 2.44, 95% CI: 1.67-3.56, p<0.0001) were identified as independent risk factors.

Conclusion: SSI following CRC is still a problem in our country. In this study, risk factors similar to those reported in the literature were detected.
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States, the annual cost of SSI is estimated to be between 3.5 
and 10 billion dollars.5 It has been reported that cases of SSI 
developing following colorectal operations can double the 
costs of index hospitalization and increase the 30-day costs by 
six times due to increased hospital stay.6 A study conducted in 
Turkey showed that the index hospitalization cost increases by 
1.6 times in patients who develop an SSI.7

In addition to all these negative effects, there are studies 
reporting that SSI developed following colorectal cancer 
(CRC) surgery also negatively affects oncological outcomes.8,9

The Centers for Disease Control and Prevention (CDC) 
declared that no positive improvement was recorded in the 
rate of SSI following colon surgery in its last two reports, the 
2021 and 2022 National and State Healthcare-Associated 
Infections Progress Reports.10,11 Thus, factors affecting SSI 
following colorectal surgery continue to be an important topic 
of research today in view of improving outcomes. This study 
aims to identify the factors affecting SSI in CRC surgery using 
a national database.

Materials and Methods

Patient Selection
The study protocol was approved by a Uludağ University 
Faculty of Medicine Clinical Research Ethics Committee 
(approval no: 2023-17/44, date: 19.09.2023).

Data were obtained from the national Colorectal Cancer 
Database (CCD) of the Turkish Society of Colon and Rectal 
Surgery (TSCRS). Preoperative, operative and short-term (30 
days) postoperative data of patients who underwent curative 
colon or rectal resection due to CRC are prospectively entered 
into this database. In total, 1,216 consecutive cases from 18 
centers involving surgery due to colon or rectal cancer between 
July 2018 and March 2022 were included in the study.

Variables Examined
In the TSCRS-CCD, the data entry process is performed by 
the responsible colorectal surgeons from each data-providing 
center, and the entered data are then verified by the CCD 
working study group. Here, SSIs are defined according to the 
CDC classification.12 The factors examined for their effect on 
SSI were grouped as patient- or disease-related, operation-
related, and postoperative factors. Patients were divided into 
two groups: those who developed SSI and those who did not.

The main patient-related factors examined were age, gender, 
body mass index (BMI), hypertension (HT), diabetes mellitus 
(DM), coronary artery disease (CAD), chronic obstructive 
pulmonary disease (COPD), chronic kidney failure (CKF), 
smoking, accompanying malignancy status, past surgical 
history, and American Society of Anesthesiologists (ASA) score. 

The main disease-related factors were tumor localization, 
TNM stage, and neoadjuvant treatment status. The American 
Joint Committee on Cancer staging manual (8th edition)13 was 
used for TNM staging.
Operative setting (emergency/elective), operation time, 
operator, open or minimally invasive operation, anastomosis 
type (hand/stapler), anastomosis configuration (end-to-
end, end-to-side, side-to-end, side-to side, j pouch), stoma 
formation, perioperative blood transfusion, iatrogenic organ 
injury, and simultaneous organ resections were the operation-
related factors. 
Postoperative factors examined for their effect on SSI were 
postoperative blood transfusion, wound evisceration, 
prolonged ileus, anastomotic leak, urinary retention, urinary 
fistula, postoperative bleeding, postoperative acute kidney 
failure, reoperation, and readmission.

Statistical Analysis
Continuous variables are expressed as mean ± standard 
deviation, time variables as percentile, and categorical variables 
as number (%). The significance between categorical variables 
was analyzed using Fisher's exact test or the chi-square test, 
and the significance between continuous variables was analyzed 
using the t-test or Wilcoxon rank-sum test. Independent risk 
factors were determined using logistic regression analysis and 
expressed by odds ratio (OR). Data were transferred to the JMP® 
(version 17.0. SAS Institute Inc., Cary, NC, 1989-2023) statistical 
package program, and statistical analyses were performed.

Results
The overall SSI rate was 13.98% (9.29% superficial incisional, 
2.06% deep incisional, and 2.63% organ/space). Patient and 
disease-related factors, such as age, gender, DM, HT, COPD, 
CKF, smoking, past surgical history, and tumor localization, 
did not show a significant relationship with the presence of 
SSI in univariate analyses. The presence of SSI was found 
to be associated with factors such as high BMI, presence of 
CAD, presence of accompanying malignancy, high ASA score, 
receiving neoadjuvant treatment, and locally advanced clinical 
TNM stage. The patient-related factors are summarized in 
Table 1.
When the relationship between operation-related factors and 
the presence of SSI was examined, operation time (being 
above the 75th percentile), the operator being an assistant/
specialist, stoma formation status, and preoperative blood 
transfusion did not show a significant relationship. Emergency 
operation, open surgery, anastomotic technique, anastomosis 
configuration, iatrogenic ureter injury, simultaneous partial 
prostatectomy, and postoperative blood transfusion were 
found to be associated with the presence of SSI. The operation-
related factors are presented in Table 2.
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Among postoperative factors, evisceration, prolonged 
ileus, anastomotic leak, urinary fistula, urinary retention, 
postoperative bleeding, postoperative pneumonia, 
postoperative kidney failure, increased reoperation, and need 
for readmission were associated with the presence of SSI. The 
postoperative factors are detailed in Table 3.

Factors showing a significant relationship with the presence 
of SSI were included in the multivariate analysis. Accordingly, 
BMI, advanced stage disease, CAD, accompanying malignancy, 
receiving neoadjuvant treatment, emergency operation, 
and postoperative blood transfusion were determined to 
be independent risk factors. The results of the multivariate 
analysis are summarized in Table 4.

Table 1. Patient-related factors

Variable SSI (+), n (%) SSI (-), n (%) p value

Age 63.69±0.95 62.68±0.38 0.32

Gender
Female 56 (11.76) 420 (88.24)

0.07
Male 114 (15.41) 626 (84.59)

BMI 27.46±0.34 26.28±0.13 0.0015

HT
Yes 67 (14.47) 396 (85.53)

0.69
No 103 (13.68) 650 (86.32)

DM
Yes 42 (16.54) 212 (83.46)

0.18
No 128 (13.31) 834 (86.69)

CAD
Yes 32 (20.25) 126 (79.75)

0.0148
No 138 (13.04) 920 (86.96)

COPD
Yes 8 (15.38) 44 (84.62)

0.76
No 162 (13.92) 1,002 (86.08)

CKF
Yes 5 (27.78) 13 (72.22)

0.08
No 165 (13.77) 1,033 (86.23)

Malignancy
Yes 13 (24.53) 40 (75.47)

0.0236
No 157 (13.5) 1,006 (86.5)

Smoking
Yes 21 (13.91) 130 (86.09)

0.97
No 149 (13.99) 916 (86.01)

Tumor localization
Colon 100 (12.71) 687 (87.29)

0.07
Rectum 70 (16.36) 358 (83.64)

TNM stage

1 14 (7.87) 164 (92.13)

<0.0001
2 31 (10.51) 264 (89.49)

3 83 (20.34) 325 (79.66)

4 26 (19.7) 106 (80.3)

ASA score

1 28 (9.86) 256 (90.14)

0.0369

2 97 (14.1) 591 (85.9)

3 41 (17.83) 189 (82.17)

4 3 (25) 9 (75)

5 1 (50) 1 (50)

Neoadjuvant therapy
Yes 72 (19.2) 303 (80.8)

0.0005
No 98 (11.68) 741 (88.32)

Previous surgery
Yes 47 (16.49) 238 (83.51)

0.15
No 122 (13.15) 806 (86.85)

Variables reported in *median (minimum-maximum) or #mean ± standard deviation. N: Number of studies reporting the variable, SSI: Surgical site infection, 
BMI: Body mass index, HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, CKF: 
Chronic kidney failure, ASA: American Society of Anesthesiologists
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Discussion
SSI is a significant clinical problem that negatively affects 
morbidity, mortality, and cost, and potentially worsens 
oncological outcomes. There are complex and numerous factors 
related to the patient, surgeon, operation, and postoperative 
care that affect the risk of SSI. The CDC reports that around half 
of SSIs can be reduced if a focus is placed on correctable factors. 
In the present study, points that could be effective in reducing 
SSI are highlighted beyond the commonly reported measures.

In addition to providing an idea about the general medical 
condition of the patients, the ASA score can show a 
significant relationship with the presence of SSI. In fact, SSI is 
significantly common in patients with a high ASA score (>2).14 
In previously conducted studies, a high ASA score is reported 
as a risk factor for SSI following CRC surgery.15,16 In a study 
examining the risk factors for SSI following laparoscopic colon 
cancer surgery, Nakamura et al.17 did not find the ASA score 
to be a significant variable. However, in the present study, 
patients with an ASA score of >1 were evaluated as high ASA 

score. In the literature, when a high ASA score is taken as >2, 
it is mostly considered as a significant variable in terms of SSI. 
However, although a significant relationship was found in 
univariate analyses in the present study, the ASA score was 
not determined to be an independent variable.
In this study, obesity and the presence of CAD were determined 
to be independent risk factors for the development of SSI. On 
the contrary, the presence of HT, DM, and COPD were found 
not to be independent risk factors for the development of SSI. 
Studies on the risk posed by the presence of DM and HT in 
terms of SSI present complex results. While some publications 
emphasize that DM is an independent risk factor,18,19 in a 
prospective study examining risk factors for SSI following 
colorectal resection, it was stated that DM and HT were not 
independent variables.20 When combined with the results of 
the present study, it becomes important whether factors such 
as DM and HT cause microcirculatory damage that can result 
in SSI development in the patient beyond their presence. 
When CAD is considered as vasculopathy developing in the 
organism with the effect of DM, HT, hyperlipidemia, smoking, 

Table 2. Operation-related factors

Variable SSI (+), n (%) SSI (-), n (%) p-value

Operative condition
Emergent 23 (26.14) 65 (73.86)

0.0006
Elective 147 (13.03) 981 (86.97)

Operation time (>75 percentile) 0.56

Operator
Specialist 161 (14.07) 983 (85.93)

0.7
Resident 9 (12.5) 63 (87.5)

Operative approach
Open 120 (19.11) 508 (80.89)

<0.0001
Minimally invasive 50 (8.5) 538 (91.5)

Anastomosis

Hand sewn 12 (13.33) 78 (86.67)

0.0036Staple 119 (12.04) 869 (87.96)

None 17 (26.56) 47 (73.44)

Anastomosis configuration

J pouch 2 (28.57) 5 (71.43)

0.0132

End-end 56 (9.33) 544 (90.67)

End-side 5 (10.2) 44 (89.8)

Side-end 25 (16.45) 127 (83.55)

Side-side 43 (15.93) 227 (84.07)

Stoma
+ 56 (14.78) 323 (85.22)

0.21
- 93 (12.14) 673 (87.86)

Peri-operative blood tx
+ 8 (12.5) 56 (87.5)

0.71
- 162 (14.1) 987 (85.9)

Iatrogenic ureter injury
+ 3 (50) 3 (50)

0.0389
- 167 (13.8) 1,043 (86.2)

Simultaneous prostate resection
+ 3 (75) 1 (25)

0.0097
- 167 (13.78) 1,045 (86.22)

Variables reported in *median (minimum-maximum) or #mean ± standard deviation. SSI: Surgical site infection, N: number of studies reporting the variable
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and many other factors, the fact that, unlike DM and HT, the 
disease was found to be an independent risk factor for SSI in 
the present study provides some resolution to the contradictory 
results in the literature.
Similarly, obesity (BMI >30) was found to be an independent 
variable in terms of SSI. Obesity is a commonly reported 

risk factor for SSI.21 In a study conducted on a large-scale 
CRC surgery series, Shariq et al.22 reported that there was a 
significant risk increase for SSI and other wound complications 
in patients exhibiting metabolic syndrome criteria. Taking a 
holistic view in terms of CAD and obesity, these results are 
consistent with those obtained in the present study.

Table 3. Postoperative factors

Variable SSI (+), n (%) SSI (-), n (%) p value

Postoperative blood tx
Yes 69 (22.19) 242 (77.81)

<0.0001
No 101 (11.17) 803 (88.83)

Evisceration
Yes 12 (60) 8 (40)

<0.0001
No 158 (13.21) 1,038 (86.79)

Prolonged ileus
Yes 21 (22.83) 71 (77.17)

0.0109
No 149 (13.26) 975 (86.74)

Anastomotic leak
Yes 20 (33.9) 39 (66.1)

<0.0001
No 111 (10.89) 908 (89.11)

Urinary retention
Yes 8 (30.77) 18 (69.23)

0.126
No 162 (13.61) 1,028 (86.39)

Urinary fistula
Yes 3 (60) 2 (40)

0.0217
No 167 (13.79) 1,044 (86.21)

Postoperative bleeding
Yes 5 (38.46) 165 (13.72)

0.0252
No 8 (61.54) 1,038 (86.28)

Postoperative pneumonia
Yes 4 (44.44) 5 (55.56)

0.0263
No 166 (13.75) 1,041 (86.25)

Postoperative AKF
Yes 5 (33.33) 10 (66.67)

0.0465
No 165 (13.74) 1,036 (86.26)

Reoperation
Yes 34 (42.5) 46 (57.5)

<0.00001
No 136 (11.98) 999 (88.02)

Readmission
Yes 40 (37.38) 67 (62.62)

<0.0001
No 130 (11.72) 979 (88.28)

Variables reported in *median (minimum-maximum) or #mean ± standard deviation. N: number of studies reporting the variable, SSI: Surgical site infection, 
AKF: Acute kidney failure

Table 4. Multivariate analysis

Variable OR CI (95%) p value

High BMI (>30) 1.51 1.02-2.21 0.0354

Advanced stage disease (TNM 3 and 4) 2.06 1.38-3.07 0.0004

CAD 1.85 1.14-3.01 0.0120

Accompanying malignancy 3.35 1.64-6.84 0.0009

Received neoadjuvant treatment 1.76 1.18-2.61 0.0048

Emergency operation 3.26 1.84-5.78 <0.0001

Postoperative blood transfusion 2.44 1.67-3.56 <0.0001

Variables reported in median (minimum-maximum) or mean ± standard deviation. N: number of studies reporting the variable. OR: Odds ratio, CI: 
Confidence interval, BMI: Body mass index, CAD: Coronary artery disease
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It is known that malignancies weaken immunity by disrupting 
the balances of cellular and humoral immune responses 
and weaken defense against infectious complications.23 This 
effect arises from cytokine release resulting from a warning 
mechanism caused by tumor cells, and in studies based on the 
fact that this mechanism may be more pronounced in advanced 
stage tumors, it is reported that the presence of advanced stage 
and metastatic tumors is a risk factor for SSI.24-26 In the present 
study, both advanced stage disease (TNM stage 3 and 4) and 
the presence of accompanying malignancy were determined to 
be independent risk factors for SSI.
Neoadjuvant chemoradiotherapy (NCRT) has been reported 
to cause an increase in SSI and other complications due to 
its negative effects on local microvascular structure in the 
pelvic region in rectum surgery and systemic effects in colon 
surgery.27,28 In the present study, having received NCRT was 
found to be a significant risk factor for SSI. This result may 
be significant in terms of tumor stage and localization and 
multivariate analysis.
Emergency operative setting potentiates many factors related 
to the patient, operation, and operator, posing an additional 
risk of mortality and morbidity. In a previous study, it was 
stated that emergency resections in CRC surgery could be 
associated with high morbidity, mortality, and even poor 
oncological outcomes.29 In the present study, the risk of 
developing SSI following CRC surgery performed under 
emergency conditions was found to be 3.26 times higher 
compared with elective cases.
It is well known that allogeneic blood transfusion leads 
to an increase in pro-inflammatory cytokines, causing an 
immunocompromised picture. In this regard, many studies 
examining the relationship between perioperative blood 
transfusion and SSI have reported significant results.30 
Some studies aimed to specify a threshold value for the 
amount of transfusion that causes a significant risk increase, 
whereas others examined the direct effect of the presence of 
transfusion.31 Even meta-analyses report conflicting results on 
blood transfusion as a risk factor for SSI.32,33 In the present 
study, the relationship between preoperative blood transfusion 
and postoperative blood transfusion with the presence of 
SSI was examined separately, and the latter was determined 
to be an independent risk factor. The significance of blood 
transfusion in the postoperative period in this regard may be 
associated with the addition of factors such as transfusion-
related immune modulation, transfusion reactions, and agents 
coming through the transfused blood product to induce 
immune weakness brought about by surgical stress.

Study Limitations
The major limitation of this study is its retrospective design. 
As such, data entry errors may be present, despite all patient 

data entered into the TSCRS-CCD being cross-checked by CCD 
study group members. Data were obtained from a database 
including certain variables, and investigating other potential 
risk factors was not possible since patient chart review was 
not feasible. However, studying prospectively maintained, 
multicentric, and national data gives this study its clinical value.

Conclusion
The SSI rate determined in the present study is consistent 
with the data in the existing literature. According to our 
results, selective postoperative blood transfusion, avoiding 
unnecessary neoadjuvant therapy, optimizing prehabilitation, 
and expanding CRC screening may help reducing SSI rate 
following CRC surgery. SSI will continue to be a significant 
issue in surgical practice, and there is a need for the continuity 
of more extensive studies on this subject.
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Introduction
Mucinous adenocarcinoma (MAC) is a less common subtype 
of colorectal adenocarcinoma that accounts for 5-15% of all 
cases and is defined by the World Health Organization (WHO) 
as the presence of extracellular mucin in >50% of the tumor 
area.1,2 Many studies have highlighted the distinct clinical and 

pathological features of MAC, which is regarded as being more 

advanced at diagnosis and has a less favorable prognosis than 

non-MAC.3

Colorectal cancer encompasses a heterogeneous group of 

tumors, characterized by significant variations in clinical 

presentation, genetic configuration, and, ultimately, survival 

ABSTRACT
Aim: To determine population-level survival differences for patients undergoing curative resection for mucinous adenocarcinoma (MAC) based on 
specific anatomical colon segment and stage over the last two decades.

Method: The study was conducted using the Surveillance Epidemiology and End Result program. Patients who underwent curative colectomy for 
MAC between 2004 and 2019 were identified. Demographics and clinical and histopathologic factors were compared for different colon segments, 
stages, and time periods. Kaplan-Meier survival analysis was conducted for each colon subsite location and stage, and curves were compared using 
the log-rank test.

Results: A total of 19,427 patients met the inclusion criteria. Patients with proximal colon cancers were significantly older (70.6±12.6 years) and 
more likely to be female (56.5%) than those with distally located tumor sites (p<0.001). The incidence of MAC was higher in the cecum (30.8%) and 
ascending colon (27.9%) than at distal sites (3.4-14.6%). The 3-year and 5-year overall survival rates were similar among the different colon sites (3-
year survival rate: 66.7-69.9%, 5-year overall survival rate: 54.7-58.7%) for patients at stage 2, 3, and 4. Only patients at stage 1 exhibited significantly 
different outcomes among colon sites (p=0.018). Patients at stage 1 with MAC in the sigmoid colon exhibited a significantly improved overall survival 
rate compared with other colon sites (p<0.001). Multivariable Cox regression analysis revealed that age [hazard ratio (HR): 2.2, p<0.001], stage 
(p<0.001), degree of differentiation (p<0.001), and greater tumor diameter (HR: 1.05, p=0.007) were independently associated with less favorable 
survival.

Conclusion: In contrast to previous literature, our study revealed that the results of long-term population-level stage-by-stage survival analysis for 
MAC were similar across seven different colon sites, except for patients at stage 1, who exhibited significantly improved survival for MAC in the 
sigmoid colon.
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rates.4 Among the numerous factors that contribute to this 
diversity, the specific localization of the primary colon tumor 
plays a particularly crucial role. Given the intricate nature 
of tumor anatomy and location, selecting the appropriate 
surgical technique and oncological approach is of the utmost 
importance, as both can profoundly influence disease 
progression, treatment decision-making, and overall patient 
care.5,6 Consequently, contemporary research efforts have 
increasingly focused on unraveling the molecular, histological, 
and prognostic implications associated with the precise 
segments of the colon affected by cancer.7

Considering the relatively low prevalence rates of MAC in the 
setting of colorectal surgery, comprehensive population-level 
cancer data are essential for generating meaningful insights into 
the impact of clinical and epidemiological factors, including 
tumor location, age, sex, and disease stage, on disease 
outcomes. To the best of our knowledge, there is currently 
no study that compares the stage-by-stage progression of each 
colon segment over time. The main objective of this research 
is, therefore, to comprehensively evaluate population-level 
survival differences for patients undergoing curative surgery 
for MAC based on specific anatomical colon segment and stage 
over the last two decades.

 Materials and Methods
Patients who underwent curative colonic resection for stage 
1-4 colon MAC between 2004 and 2019 were identified 
using the Surveillance Epidemiology and End Result (SEER) 
database and reviewed. Patients who were diagnosed with 
primary colon MAC were identified according to the 3rd edition 
of the International Classification of Diseases for Oncology 
(ICD-O-3) topography codes (ICD-O-3 codes: 8480 and 8481) 
and categorized into seven colon anatomical subsegments. The 
ICD-O-3 topography codes for the anatomical subsegments 
of the colon, from proximal to distal, were as follows: cecum 
(C18.0), ascending colon (C18.2), hepatic flexure (C18.3), 
transverse colon (C18.4), splenic flexure (C18.5), descending 
colon (C18.6), and sigmoid colon (C18.7). Patients who were 
initially diagnosed with a second primary cancer in addition 
to colon cancer, unknown tumor site and stage (T, N), and/
or with recurrent/synchronous cancer were excluded from 
the study. Data were extracted from the SEER database and 
approved by the Ankara University Institutional Ethics Review 
Board (approval number: İ07-450-22, date: 15.08.2022).

The present study utilized data sourced from the National 
Cancer Institute SEER program database, renowned for its 
comprehensive and diverse compilation of cancer-related data 
spanning multiple regions across the United States. The SEER 
database, accessible at https://seer.cancer.gov/, is an integral 
component of the SEER program at the National Cancer 

Institute, dedicated to gathering both incidence and survival 
data from all participating areas.8

Demographics, histopathological outcomes, and long-term 
overall survival rates were assessed and compared among 
different colon segments over different time intervals. Survival 
analysis was conducted for each colon location and stage. The 
primary endpoint of this study is to reveal the impact of tumor 
localization on overall survival.

Parameters
The location of primary colon MAC and its histology were 
defined according to the criteria in ICD-O-3 (8480, 8481). 
Each colon segment was localized and coded based on the 
location indicated in a priority order of preoperative imaging, 
surgery report, and pathology report. The following variables 
were included in our study: age, gender, year of diagnosis, 
American Joint Committee on Cancer stage (T, N), histologic 
grade (well differentiated, moderately differentiated, poorly 
differentiated/undifferentiated/anaplastic), number of lymph 
nodes retrieved, metastatic lymph nodes, and chemotherapy 
status. The negative lymph node number was calculated as 
the difference between the total lymph node number and 
metastatic lymph node number. The study time period was 
categorized into four subgroups (2004-2007, 2008-2011, 
2012-2015, and 2016-2019), and changes over the years were 
evaluated.

Statistical Analysis
Statistical analysis was performed using descriptive statistics, 
including mean, standard deviation, median, minimum, 
and maximum values. The chi-square test or Fisher’s exact 
test was used to compare categorical variables among the 
groups, the Student’s t-test was used for continuous variables, 
and the Mann-Whitney U test was used for non-normally 
distributed continuous or ordinal variables. Kaplan-Meier 
survival analysis and the log-rank test were used for univariate 
analysis, and Cox proportional hazards regression was used 
for multivariate analysis. Variables with a p value <0.25 in 
the univariate Cox proportional hazards regression were 
selected as candidates for the multivariate model along with 
all variables of known clinical importance. The final model 
was constructed using variables with a p value <0.05, which 
was considered statistically significant. Statistical analysis was 
performed using Jamovi statistical software (version: 2.3.1) 
and R version 4.3.1.

Results
A total of 33,497 patients were initially identified from the 
2004-2019 SEER dataset. After applying the exclusion 
criteria, which included cases with unknown stage (n=8,480), 
appendix involvement (n=3,440), colon not otherwise 
specified (n=770), overlapping lesions of the colon (n=515), 
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and patients with signet-ring cell histology (n=75,456), 
28,772 patients remained. Among them 24,922 patients had 
undergone surgery. After further refining the dataset to include 
only cases with complete dates and a minimum survival 
duration greater than 0 days, as well as excluding patients 
with missing TNM stages and those with follow-up periods 
greater than 0 months, a final cohort of 19,427 patients met 
the inclusion criteria for analysis.
The comparison of demographics and pathological 
characteristics among different colon segments is presented 
in Table 1. Patients with proximal colon cancer exhibited a 
significantly higher average age of 70.6 years (±12.6) and a 
greater likelihood of being female (56.5%) than those with 
distally located tumors (p<0.001). The incidence of MAC was 
notably elevated in the cecum (30.8%) and ascending colon 
(27.9%) in contrast to the lower rates observed at distal sites 
(ranging from; 3.4% to 14.6%) (Figure 1). Histopathological 
tumor stage, T-stage, N-stage, and grade of differentiation 
were statistically different among the study groups (p<0.001). 
Chemotherapy rates were significantly higher in more 
proximally located MAC (cecum: 66.3%, ascending colon: 
70.9%) compared with more distal sites (sigmoid colon: 
58.9%, descending colon: 62.5%) (p<0.001).
Regarding overall survival rates, this study found remarkable 
similarity among different colon sites. For different colon 
segments, the 3-year survival rates ranged from 66.7% to 
69.9%, and the 5-year survival rates ranged from 54.7% to 
58.7% (Figure 2). The Kaplan-Meier survival curves comparing 
different colon segments at each stage are presented in Figure 
3. The overall survival rates were comparable among different 
colon segments in patients at stage 2, 3, and 4. Notably, 
significant differences in outcomes were observed only among 
patients at stage 1 across the different colon sites (p=0.018). 
In patients at stage 1, the sigmoid colon was associated with 
significantly improved overall survival rate compared with the 

other colon sites (p<0.001). To delve deeper into the factors 
influencing long-term survival, we conducted a comprehensive 
multivariable Cox regression analysis across the entire cohort 
(Table 2). This analysis revealed several independent factors 
that were associated with poorer survival outcomes, including 
age [hazard ratio (HR): 2.2, p<0.001), cancer stage (p<0.001), 
degree of differentiation (p<0.001), and greater tumor 
diameter (HR: 1.05, p=0.007).

Discussion
This study represents one of the most extensive investigations 
to date on the demographics and histopathological 
characteristics of colon MAC based on anatomical colon 
segment locations. Our research provides a novel perspective 
by performing a detailed long-term survival analysis, 
conducted at a population level and evaluated stage by stage, 
across seven distinct anatomical sites within the colon. The 
findings revealed that survival outcomes for MAC were largely 
consistent across the different locations. However, a significant 
exception was identified among patients at stage 1 - those with 
tumors located in the sigmoid colon exhibited markedly high 
survival rates. The reason for significant survival differences 
among each colon location for patients at stage 1 could be 
molecular and biological differences. This unique finding 
underscores the value of considering the anatomical site of 
the tumor, particularly for early-stage MAC, in understanding 
prognosis and guiding treatment strategies.
Consistent with our results, MAC was more frequently 
documented in women, located in the proximal right colon, 
and presented with advanced stages;9,10 MAC located at 
more proximal colon segments generally present with more 
advanced tumor stages and poorer differentiation, consistent 
with findings from several other studies.11 The underlying 
reasons for this pattern are not yet fully understood, but 

Figure 2. Kaplan-Meier survival curve by different colonic location

Figure 1. Prevalence of mucinous adenocarcinoma by years and 
different colon locations. Rate of mucinous adenocarcinoma by tumor 
locations (in blue rectangles)
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molecular and genetic factors such as microsatellite instability 
and mismatch repair deficiency, which are linked to MAC, 
might play a role. Microsatellite instability has been associated 
with poor differentiation and advanced tumor stages in 
multiple reports. Due to the lack of detailed molecular data 
in the SEER database, microsatellite instability could not be 
accounted for in this analysis, which is a limitation of the 
study.12,13 The rate of MAC decreased over the study period, 
potentially due to colorectal cancer screening programs 
implemented in the United States. It is widely accepted that 
cancer screening, including colonoscopy and polypectomy, 
reduces mortality by detecting tumors at an earlier stage.14 
Because MAC is typically detected at a more advanced stage, 
the effective screening and removal of polyps might result 
in fewer MAC cases being identified in later study periods. 
Additionally, the widespread adoption of the histologic criteria 
for MAC defined by the WHO could have contributed to the 
reduction in MAC diagnoses over time.
Despite the distinct clinicopathologic characteristics of 
right-sided MAC compared with that of the left colon, our 
long-term population-level survival analysis in this study 
revealed similar outcomes across different colon locations. 
The complex interplay between clinicopathologic features 
and tumor location in colon cancer may partly account for 
the contradictory findings in the literature regarding survival 
comparisons.6,9,15-17 Some studies have reported higher survival 
rates on the left side compared with the right, whereas others 
have found no significant relationship between colon location 
and survival. Considering these conflicting results in the 
literature, we hypothesized that survival comparisons between 
the right and left colon may vary depending on specific contexts 
characterized by different mutation profiles despite having the 
same histological type. This variability underscores the need 
for further research to elucidate the molecular underpinnings 
that contribute to survival disparities observed across different 
anatomical locations within the colon.
In the multivariate analysis, we found that location was not 
an independent prognostic factor in the whole population. 
Other studies have used the SEER database or SEER-
Medicare database to explore the role of location on survival, 
with numerous studies investigating the impact of primary 
colon cancer location on long-term overall survival.5,7-11 For 
instance, Benesch et al.9 conducted a rigorous 10-year overall 
survival analysis focusing on all histopathological types of 
colon cancer, examining the influence of tumor location on 
survival outcomes, and revealed similar results. Moreover, a 
comprehensive analysis by Wu et al.18 encompassing a cohort 
of patients with colon cancer across various demographics, 
cancer stages, study durations, and chemotherapy protocols, 
highlighted a significant association between tumor location 
and mortality. These collective findings underscore the T
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complexity of how tumor location within the colon impacts 
survival outcomes, warranting further exploration into the 
underlying mechanisms driving these disparities.

Study Limitations
Our study has some limitations that should be considered 
before interpreting the findings. First, the SEER database lacks 
detailed information on certain pathological parameters, such 
as neural or vascular invasion, and treatment-related data, 
including the quality of surgery and whether a case was elective 
or an emergency. These factors are known to be closely linked 
to survival outcomes and could have influenced our results. 
Second, the absence of molecular cancer profiles prevented us 
from exploring the intrinsic mechanisms underlying survival 
differences among various subgroups.7,19 Such molecular data 
could have provided valuable insights into the underlying 
biology driving survival disparities. Additionally, the inclusion 
of new centers in the SEER database throughout the study 
period could have introduced variability in treatment modalities 
and approaches, potentially impacting outcomes. Changes in 
staging systems also need to be considered. Moreover, because 
our study relied on a database, some patients were excluded 
from the statistical analysis due to missing or incomplete data, 
which could have introduced bias. Certain demographic data, 
symptoms, treatments, and disease-related information were 

not available, limiting the depth of our analysis. Furthermore, 
due to the general nature of some data, we were unable to 
conduct more in-depth analyses on certain aspects. Finally, the 
lack of a definitive definition for each colon segment, coded 
according to the ICD coding system, makes it challenging to 
assess and compare results from each center. Despite these 
limitations, we believe that the substantial size of our study 
cohort and the extended follow-up period compensate to 
some extent for these drawbacks. This study represents one 
of the largest and most comprehensive investigations to 
date, providing a valuable epidemiological overview of colon 
cancer. While acknowledging these limitations, we trust that 
our findings contribute key insights to the field of colon cancer 
research and further understanding of this complex disease.

Conclusion
Our study offers new insights that contrast with the existing 
literature on colon MAC. Specifically, our comprehensive 
long-term population-level analysis examined survival rates 
stage by stage across seven distinct colon sites. Unlike previous 
findings, our results demonstrated that survival outcomes 
were remarkably consistent across these different sites for most 
stages of MAC. However, a notable exception was observed for 
patients at stage 1, who exhibited significantly better survival 

Figure 3. Kaplan-Meier survival curves for stage 1, 2, 3, and 4
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rates for MAC in the sigmoid colon. This finding highlights 
the unique behavior of stage 1 MAC in the sigmoid colon and 
underscores the importance of site-specific considerations 
in the management and prognosis of colon cancer. This 
manuscript underscores the critical need for future studies 
aimed at deepening our understanding of the behavior of 
colon cancers. Such research is essential for refining treatment 
strategies and improving patient outcomes across different 
tumor stages and locations.
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Table 2. Univariate and multivariate analysis 

Mucinous adenocarcinoma
Univariate analysis Multivariate analysis

HR 95% CI p-value HR 95% CI p-value

Age (ref = ≤65 years old) 

>65 years old 2,285 (2,185, 2,391) <0.001 2,270 (2,167, 2,378) <0.001

Gender (ref = Female)

Male 1,002 (0.965, 1,041) 0.91

Year of diagnosis (ref = 2004-2007)

2016-2019 0.87 (0.981, 1,076) <0.001

2012-2015 0.99 (0.936, 1.04) 0.61

2008-2011 1.02 (0.98, 1,076) 0.26

Primary location (ref = descending colon)

Cecum 1,092 (0.998, 1,195) 0.054

Ascending colon 1,059 (0.967, 1,159) 0.22

Hepatic flexure 1,051 (0.94, 1,175) 0.38

Transverse colon 1,075 (0.972, 1,188) 0.158

Splenic flexure 1,050 (0.921, 1,197) 0.46

Sigmoid colon 1,095 (0.994, 1,206) 0.067

Primary side (ref = left-sided colon cancer)

Right-sided colon cancer 1,008 (0.964, 1,053) 0.74

Tumor stage (ref = stage 1)

Stage 2 1,174 (1,101, 1,251) <0.001 1,244 (1,164, 1,328) <0.001

Stage 3 1,528 (1,433, 1,629) <0.001 2,121 (1,978, 2,275) <0.001

Stage 4 5,718 (5,310, 6,157) <0.001 8,452 (7,790, 9,168) <0.001

Grade (ref = well differentiated)

Moderately differentiated 1,136 (1,065, 1,212) <0.001 1,087 (0.920, 1,019) 0.012

Poorly differentiated 1,481 (1,377, 1,593) <0.001 1,246 (0.803, 1,157) <0.001

Undifferentiated 1,677 (1,492, 1,885) <0.001 1,468 (0.681, 1,652) <0.001

Tumor size (ref = 50 mm)

≥50 mm 1,141 (1,098, 1,185) <0.001 1,056 (1,015, 1,099) 0.007

Chemotherapy (ref = no)

Yes 0.85 (0.818, 0.887) <0.001 0.609 (0.580, 0.639) 0.987

HR: Hazard Ratio, CI, confidence interval
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Introduction
One of the well-known features of colorectal adenomas is their 
ability to become malignant. The more the villous component 
increases, the higher the risk of malignant transformation.1 
In some rare clinical features, such as McKittrick-Wheelock 
syndrome, polyps have clinical significance beyond the 
potential for malignancy. McKittrick-Wheelock syndrome is 
a rare clinical feature characterized by large colorectal villous 
adenomas leading to dehydration, tenesmus, secretory diarrhea, 
fluid-electrolyte disturbance (hyponatremia, hypokalemia, 
hypochloremia, metabolic acidosis), and acute renal failure.2,3 
Giant villous adenomas have been reported to be the source of 
these symptoms in the syndrome, but detailed histopathological 
examinations have also reported that the villous polyp is 
sometimes a malignant component.4 This case report details 
the association of McKittrick-Wheelock syndrome caused by a 
giant villous adenoma in the rectum and synchronous sigmoid 
colon adenocarcinoma.

Case Report
A 67-year-old male patient was admitted to the emergency 
department with complaints of weakness and bloody diarrhea 
with mucus lasting longer than a week. In addition, the 
patient exhibited symptoms of tenesmus; however, due to 
the prominence of other clinical conditions, the patient did 
not initially report this complaint. Upon rectal examination, 
an irregular mass was palpated. Laboratory tests showed 
hypopotassemia [potassium: 2.9 millimoles/liter (mmol/L)], 
hyponatremia (sodium: 111 mmol/L), hypochloremia 
(chloride: 69 mmol/L), creatinine and urea elevation [5.81 
milligrams/deciliter (mg/dL) and 290 mg/dL], and metabolic 
acidosis [pH: 7.30/bicarbonate (HCO3): 15 mmol/L]. The 
patient’s hemoglobin and other parameters were within 
the normal range. Urinary ultrasonography revealed no 
pathological findings. The patient was interned by nephrology 
for the treatment of acute renal failure and electrolyte 
imbalance.

ABSTRACT
Colorectal polyps are noteworthy because of their role in the development of various clinical conditions and their malignant potential. McKittrick-
Wheelock syndrome, one of these clinical conditions, is characterized by dehydration, tenesmus, secretory diarrhea, fluid-electrolyte disturbance 
(hyponatremia, hypokalemia, hypochloremia, metabolic acidosis), and prerenal acute renal failure accompanied by large colorectal villous adenomas. 
Large villous adenomas, which cause the syndrome due to the hormones and secretions they produce, carry a high risk of invasive cancer because of 
their size and histological type. Definitive surgery or endoscopic resection following supportive treatment for fluid-electrolyte disorders is essential in 
the syndrome’s treatment and leads to an increase in survival rate and quality of life. In this case report, we aim to present this rare syndrome and the 
synchronous tumor accompanying it for the first time in the literature.
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As a result of progressive creatinine, uremia, and deep 
metabolic acidosis (creatinine: 7.35 mg/dL, urea: 246 mg/
dL, pH: 7.26, HCO3: 10 mmol/L), which did not improve, 
hemodialysis treatment was initiated.

In the clinical follow-up after hemodialysis, kidney function 
tests and electrolyte values were evaluated as normal, and the 
patient was discharged. This clinical presentation recurred 
three times in the following three months and was treated 
similarly. A colonoscopy was planned for a rectal mass but 
was delayed due to these clinical conditions. In colonoscopic 
evaluation, a lobule-contoured, soft-textured vegetative mass 
was detected, starting from the 3rd cm of the rectum and 
continuing toward the 13 cm proximal, filling most of the 
lumen but not preventing the endoscope from progressing 
to the proximal (Figure 1). In addition, a second lesion was 
detected in the sigmoid colon (28 cm), occupying 40% of 
the lumen, not obstructing the proximal progression of 
the endoscope, with irregular borders, hard consistency, 
vegetative, and bleeding to the touch (Figure 2). There 
were no other pathological findings in the colonoscopy; 
biopsies were taken from both lesions. Abdominal computed 
tomography (CT) revealed increased wall thickness in the 
rectum and sigmoid colon at two different localizations, 
which suggested malignancy (Figure 3). Histopathological 
examination of the lesion in the rectum revealed a 
villous adenoma and the lesion in the sigmoid colon as 
adenocarcinoma. On positron emission tomography-CT 
examination, a hypermetabolic mass lesion localized in the 
rectosigmoid region was evaluated as primary malignancy 
[maximum standardized uptake value (SUVmax): 23.3], and 
hypermetabolic wall thickness increase in the sigmoid colon 
was evaluated as synchronous malignancy (SUVmax: 43.3) 
(Figure 4). The patient underwent laparoscopic low anterior 
resection and loop ileostomy (Figure 5), and the postoperative 

Figure 1. Endoscopic image of a soft, vegetative mass in the rectum

Figure 2. Endoscopic image of an ulcero-vegetative mass in the sigmoid 
colon

Figure 3. Computed tomography image of the mass

Figure 4. Positron emission tomography-computed tomography view of 
the hypermetabolic mass in the rectosigmoid
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follow-up was uneventful. In the postoperative follow-up, it 
was observed that the patient’s creatinine values, which had 
previously been partially improved despite hemodialysis, 
and electrolyte imbalance were almost completely restored. 
The patient’s laboratory results in the postoperative period 
are shown in the Table 1 below. In the final histopathologic 
examination of the patient, a low anterior and sigmoid 
resection material was examined. Two different low-grade 
tumor foci were reported in the upper middle rectum and 
sigmoid colon. Histopathological features of the vegetative 
tumor adenocarcinoma were 60% cribriform and a 40% 
tubular pattern. A total of 25 lymph nodes were dissected, 
and one lymph node had tumoral invasion (histopathologic 
tumor grade was pT2N1aM0). Surgical margins were tumor-
free and consistent with the oncologic resection margin.
After these pathologic results, the patient was referred for 
adjuvant treatment through the oncology outpatient clinic, 
and 12 cycles of m6 FOLFOX chemotherapy protocol were 
administered. The patient remains tumor-free in postoperative 
follow-up.
Written informed consent was obtained from the patient for 
publication of this case report and any accompanying images.

Discussion
McKittrick-Wheelock syndrome has been defined as 
excessive secretory diarrhea caused by a villous adenoma and 
complicated by dehydration, a severe electrolyte imbalance, 
and acute prerenal failure.2 There have been many assessments 
of the pathophysiology of the disease; the basic accepted theory 
is as follows: Small adenomas are usually asymptomatic; large 

villous adenomas sometimes produce sizeable amounts of 
mucin-containing electrolytes and can become symptomatic 
by causing mucus diarrhea, in which case it has been suggested 
that high levels of prostaglandin E2 (PGE2) in the blood may 
be the cause of the diarrhea. In the literature, PGE2 levels 3-6 
times higher than normal have been shown in the presence 
of secretory diarrhea.5 When mucin is produced, sodium and 
potassium pass to the intraluminal region, carrying the fluid 
together, and diarrhea occurs. In this syndrome, the large area 
covered by the adenoma with mucin production reduces the 
normal mucosal area required for absorption and disrupts the 
mechanism in two ways.6 Electrolyte disturbances seen in large 
villous adenomas can reach remarkable dimensions. These 
adenomas can secrete approximately 4 L of fluid per day with 
an average sodium concentration of 120 mmol/L, potassium 
concentration of 4.4 mmol/L, and chlorine concentration of 
123 mmol/L.7 Increasing oral intake and other mechanisms 
can compensate for this fluid-electrolyte disorder and volume 
loss for a long time. However, if diagnosis and treatment are 
delayed, serious consequences, including cancer, may occur.8 
There may be recurrent hospital admissions for years due to 
compensatory mechanisms before deep metabolic acidosis, 
severe neurological symptoms, or severe acute renal failure that 
require intensive care unit hospitalization. In one case series, 
the mean time from the onset of symptoms to the development 
of severe circulatory disorders was reported as 5.5 years.9 In our 
case, the patient had long-standing complaints of intermittent 
diarrhea. These symptoms, which were compensated for a 
while, eventually led to many consequences, including kidney 
failure, when they became unbearable. Fortunately, the patient 
received the necessary interventions before the results could 
cause irreversible damage.
Although a villous adenoma is mentioned in most of the 
cases with McKittrick-Wheelock syndrome in the literature, 
it should not be forgotten that an adenoma may turn into 
malignancy in the time until diagnosis and surgical resection, 
or an adenoma may accompany a synchronous malignancy. 
Cases with neuroendocrine tumors are also known in the 
pathology of patients who underwent surgical resection after 
diagnosis.4 In 2016, Malik et al.10 published the characteristics 
of 35 cases with McKittrick-Wheelock syndrome and reported 
that 22 patients had a villous adenoma, eight patients had 

Figure 5. Surgical resection material

Table 1. Analysis of electrolyte and biochemical parameters of the patient in the perioperative period

Preop 1-day postop 1-week postop 2-months postop 

Urea (mg/dL) 182 190 68 35

Creatinine (mg/dL) 4.66 4.61 1.67 1.66

Sodium (mmol/L) 125.7 130.1 133 138

Potassium (mmol/L) 2.8 3 3.1 4.5



108
Eröz et al. 

McKittrick-Wheelock Syndrome and Synchronous Colon Tumor

adenocarcinoma, one patient had hyperplastic polyps, and one 
patient had liver metastatic neuroendocrine tumor pathology. 
In our patient, the final pathology report after surgical resection 
indicated that low-grade infiltrative adenocarcinoma developed 
in two different foci in both the upper-middle rectum and the 
sigmoid colon. The development of adenocarcinoma on the 
background of both synchronous tumor and villous polyp 
makes our case unique in the literature.
In the literature, various modalities have been described in 
the treatment of McKittrick-Wheelock syndrome, ranging 
from medical support to minimally invasive to open surgery. 
It has also been shown that symptoms begin to regress 
48 hours after the initiation of indomethacin treatment.11 
Endoscopic submucosal dissection can be applied successfully 
and beneficially in this case.12 Transanal minimally invasive 
surgical techniques can similarly be applied in appropriate 
cases. Apart from these, the most used surgical method in the 
literature is minimally invasive laparoscopic surgery,13 which, 
due to the characteristics of our case, is what we preferred.
McKittrick-Wheelock syndrome is a rare syndrome in 
which there are giant villous polyps and related clinical 
consequences. If the underlying clinical findings do not 
improve with treatment, it is important to investigate this in 
detail. Although villous polyp histopathology is usually evident 
in this syndrome, sometimes malignant potential can be seen.8 
Occasionally, a synchronous tumor may be present, although 
rare, and tumor development on the background of a villous 
polyp has never been reported in the literature. We aimed to 
contribute to the literature by presenting this phenomenon.
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