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Abstract

Aim: Adrenal masses encompass a range of tumors from benign adrenal cortical adenomas to malignant adrenal cortical carcinomas. This 
study aims to evaluate the demographic, histopathological, and surgical characteristics of patients who underwent adrenalectomy due to 
various adrenal gland pathologies in our clinic over the past decade.

Methods: Records of patients who underwent adrenalectomy at the General Surgery Clinic of Necmettin Erbakan University Medical Faculty 
between 2014 and 2024 were retrospectively analyzed. Demographic characteristics, clinical, radiological, and histopathological data, as well 
as surgical methods, were examined. The characteristics of the tumors were determined using imaging and histopathological evaluations, and 
preferences for surgical methods were assessed.

Results: The mean age of the 135 patients included in the study was 49.3 (21-83) years. Of the patients, 86 (63.7%) were female, and 49 
(36.3%) were male. Seventy-eight tumors (57.8%) were located in the left adrenal gland, while 56 (41.5%) were in the right adrenal gland. 
Among surgical methods, laparoscopic surgery was performed in 87 (64.4%) patients, and open surgery in 48 (35.6%) patients. The average 
tumor diameter was 5.2 (0.6-17) cm. When examining the definitive pathological diagnoses, adrenal cortical adenomas accounted for 53.3%, 
pheochromocy to mas for 22.2%, cystic lesions for 5.2%, and metastatic lesions for 5.2%.

Conclusion: Adrenal masses are often found incidentally, highlighting the need for preoperative laboratory tests to assess functional 
characteristics. Size and functionality are critical in surgical decision-making, with both laparoscopic and open techniques available for 
treatment.
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Introduction

Adrenal masses refer to a broad term encompassing various 
lesions that occur in the adrenal glands. These masses range 
from benign adrenal cortical adenomas to malignant adrenal 
cortical carcinomas and include endocrine-active tumors such as 
pheochromocytomas. The evaluation of adrenal masses poses 
significant challenges in the diagnostic and treatment process; 
some masses may not exhibit apparent symptoms, while others 
can lead to severe clinical issues.1,2

Imaging techniques play a critical role in diagnosing adrenal masses. 
Computed tomography (CT) and magnetic resonance imaging (MRI) 
provide important information about tumor sizes and characteristics, 
assisting in determining the need for surgical intervention.3 Surgical 
treatment options include open surgery and laparoscopic surgery. Due 
to its minimally invasive nature, laparoscopic surgery is often preferred 
and tends to shorten postoperative recovery times.4 However, factors 
such as the patient’s overall condition, tumor size, and localization play 
a crucial role in determining the surgical approach.5

The definitive pathological diagnosis is made through a detailed 
histopathological examination of tissue samples obtained 
postoperatively. Recent studies have demonstrated significant 
advancements in pathological evaluation methods, leading to 
improved rates of accurate diagnosis.6 Tumor sizes are generally 
considered an important parameter in determining diagnostic and 
treatment strategies.7

The Weiss score is a histopathological scoring system used to 
assess the malignant potential of adrenal cortical masses. Typically, 
scores of 3 or lower indicate benign adrenal cortical adenoma, 
while scores of 4 and above classify as malignant adrenal cortical 
carcinoma.8 The Ki-67 index is a biomarker used to evaluate 
cellular proliferation; this index indicates the percentage of the Ki-
67 protein present in tumor cells, with a high Ki-67 value signifying 
an increased rate of cellular division and thus an elevated potential 
for malignancy.9 Generally, carcinomas with a Ki-67 index below 
10% are associated with lower proliferation and better prognosis, 
while those with a Ki67 index of 30% or higher may indicate high 
proliferation and poor prognosis. Both measurements provide 
valuable insights into the management of adrenal tumors.

This study aims to evaluate the clinicopathological characteristics 
of patients who underwent adrenalectomy for adrenal masses at a 
tertiary university hospital.

Materials and Methods

Cases of adrenalectomy performed for adrenal masses at the 
General Surgery Clinic of Necmettin Erbakan University Medical 
Faculty from 2014 to 2024 were included in the study. Following 
approval from the ethics committee, data were retrospectively 
collected from a prospectively recorded database. Patients over 
the age of 18 were included. Variables such as age, gender, tumor 
sizes, histopathological classification, subtype of adenoma, and 
surgical techniques used (open/minimally invasive) were evaluated.

Imaging techniques utilized in the diagnosis of adrenal adenomas 
included computed tomography (CT) and magnetic resonance 
imaging (MRI). Tumor diameters were assessed using these 
imaging techniques. The details of open and laparoscopic surgical 
methods were determined based on the surgeon’s preference and 
the characteristics of the tumor.

Ethical Approval
This study was approved by the Ethics Committee of Necmettin 
Erbakan University. (Date: 20.09.2024, Decision No:2024/5195).

Statistical Analysis
Bio-statistical analysis was performed using the Statistical 
Package for the Social Sciences (SPSS Inc., Chicago, IL, USA). When 
presenting data as mean values, standard deviation values were 
provided; when presented as median values, minimum (min) and 
maximum (max) values were also specified.

Reporting Guidelines
The study was reported in accordance with STROBE guideline.

Results

A total of 135 patients were included in the study. The mean age 
of the patients was 49.3 (21-83) years. The number of female 
patients was 86 (63.7%), and the number of male patients was 
49 (36.3%). According to tumor localization, the distribution of 
adrenal adenomas was as follows: left adrenal mass 78 (57.8%), 
right adrenal mass 56 (41.5%), and bilateral mass 1 (0.7%). Among 
the surgical methods, laparoscopic surgery was preferred in 87 
patients (64.4%), while open surgery was performed in 48 patients 
(35.6%). In 7 patients, surgery was initiated laparoscopically but 
was converted to an open procedure due to bleeding and insufficient 
exploration. The average tumor diameter was approximately 5.2 
(0.6-17) cm (Table 1).

Regarding pathological results, the most common causes of 
adrenal masses were adrenal cortical adenoma in 72 patients 
(53.3%) and pheochromocytoma in 30 patients (22.2%) (Table 2).

The histopathological data were as follows: the average Weiss 
score was 0.68 (0-6), and the average Ki-67 index was 4.04 (1-90). 
However, in patients diagnosed with adrenal cortical carcinoma, 
the average Weiss score was 4 (2-6) and the average Ki-67 index 
was 36 (15-90).

Table 1. Demographic characteristics of patients (n = 135)

* Laparoscopic to open surgery

Table 2. Distribution of patients based on pathological results
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Discussion

Recent studies have reported that adrenal masses are most 
commonly seen in middle-aged individuals. In a study conducted by 
Caglar et al., the average age of patients diagnosed with adrenal 
masses was reported as 50 years.10 Another study determined 
the average age of patients diagnosed with adrenal masses to be 
48 years, stating that these masses are most frequently found in 
individuals aged 40-60 years.11 In our study, the average age was 
found to be 49, which is consistent with the literature.

In a series of 200 patients conducted by Küçük et al., the prevalence 
of women was found to be 62%.12 In another study examining 
150 patients diagnosed with adrenal masses, the percentage of 
female patients was determined to be 58%, suggesting a possible 
association with hormonal factors.13 In our study, the prevalence 
of women was 63.7%, which is similar to other studies in the 
literature.

In a study analyzing the localization of adrenal masses in 300 
patients, the prevalence of left adrenal masses was found to be 
55%.14 Kim et al. analyzed 250 patients with adrenal masses and 
reported that the percentage of right adrenal masses was 44% 
and left adrenal masses was 52%.15 In our study, we identified left 
adrenal masses in 78 patients (57.8%), right adrenal masses in 56 
patients (41.5%), and bilateral masses in 1 patient (0.7%).

In a study conducted by Cohen et al., data from 200 patients 
who underwent surgical intervention for adrenal masses were 
examined. It was noted that laparoscopic surgery was preferred in 
70% of cases, and open surgery was generally performed for larger 
tumors. The study emphasized that laparoscopic surgery provides 
shorter recovery times and lower complication rates.16 Another 
retrospective study investigated 150 patients who underwent 
surgical intervention for adrenal masses, finding that laparoscopic 
surgery was preferred in 65% of cases, while open surgery was 
more frequently applied to tumors with malignant features.17 In our 
study, laparoscopic surgery was preferred in 87 patients (64.4%), 
while open surgery was performed in 48 patients (35.6%). In 7 
patients, surgery was initiated laparoscopically but converted to 
an open procedure due to bleeding and insufficient exploration.

In a study analyzing 180 patients diagnosed with adrenal masses, 
the average tumor diameter was determined to be 4.2 cm, and 
larger tumors were generally associated with an increased risk of 
malignancy. Additionally, a relationship between tumor size and 
histopathological malignancy was identified.18 In another study 
analyzing 220 patients, the tumor diameter was reported as 3.5 cm, 
with larger tumors (over 5 cm) having higher rates of malignancy.19 
In our study, the average tumor diameter was approximately 5.2 
(0.6-17) cm. This finding, which aligns with higher tumor diameter 
results in the literature, suggests that as a tertiary and the largest 
healthcare institution in our region, surgical interventions might be 
challenging, and cases with larger tumor diameters may have been 
referred to our hospital. In a series of 200 patients diagnosed with 
adrenal masses, the percentages of adenoma, pheochromocytoma, 
and adrenal cortical carcinoma were reported as 30%, 20%, and 
15%, respectively.20 In a study by Gomez et al., analyzing 250 cases, 
the rates for adrenal cortical adenoma, pheochromocytoma, and 
adrenal cortical carcinoma were 35%, 18%, and 12%, respectively.21 
In our study, we identified adrenal cortical adenoma in 72 patients 
(53.3%), pheochromocytoma in 30 patients (22.2%), and adrenal 
cortical carcinoma in 5 patients (3.7%). The high percentage of 
adrenal cortical adenomas (53%) in our study may suggest that 
there is a concentrated profile among patients presenting to the 
healthcare institution for adrenal masses, or it may be influenced 

by genetic predispositions and environmental factors in different 
geographical regions.

Eisenhofer et al. examined the relationship between the Weiss 
score and Ki-67 index, finding that high Weiss scores and high Ki-
67 index values were strongly associated with malignancy.22 Zhang 
et al. reported that adrenal cortical carcinomas exhibited high 
Ki-67 index values along with high Weiss scores.23 In our study, 
both the Weiss score and Ki-67 index were found to be higher than 
average in adrenal cortical carcinoma cases, which is consistent 
with the literature.

Limitations
This study has several limitations that should be acknowledged. 
First, being a retrospective analysis conducted at a single center 
may limit the generalizability of the findings to broader populations. 
The sample size, although sufficient for preliminary conclusions, 
may not capture the full spectrum of adrenal masses and their 
outcomes.

Additionally, the reliance on previously recorded data may introduce 
biases related to incomplete or inconsistent documentation of 
clinical and histopathological parameters. The heterogeneity 
in the surgical techniques employed and the varying experience 
levels of the surgical teams could also affect the outcomes and 
complication rates observed.

Future studies with larger, multicenter cohorts and standardized 
protocols for data collection and follow-up are essential to confirm 
these findings and improve the understanding of adrenal masses 
and their management.

Conclusion

We analyzed patients who underwent adrenalectomy due to 
adrenal masses over a ten-year period. These masses were more 
frequently found in the left adrenal gland and in female patients. 
We observed that most cases involved non-functional tumors with 
nonspecific symptoms and an increasing trend in their frequency. 
Surgical intervention was the most effective treatment method. 
The Weiss score and Ki-67 index are important parameters 
for diagnosing malignancy. Early detection of adrenal cortical 
carcinomas and the development of more effective treatment 
methods require exploration of molecular mechanisms and support 
from large clinical studies.
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