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Abstract
Purpose The purpose of the present study was to determine the types and prevalence of cancers in obese patients who have 
risks for cancer with multidisciplinary evaluation in managing the patients before bariatric surgery.
Materials and Methods The study had a descriptive cross-sectional method conducted by examining patients’ files retro-
spectively. The frequency and types of diseases with cancer during the multidisciplinary evaluation of the study group with 
a BMI ≥ 40 kg/m2 before bariatric surgery were used as the study data.
Results A total of 1354 (64.97%) of these patients underwent bariatric surgery (for obesity), and 730 (35.02%) cases under-
went metabolic surgery (type 2 diabetic patients). Eighteen patients had thyroid papillary cancer (0.86%) and colon cancer 
was detected in 8 people (0.38%), breast cancer in 6 people (0.47%), stomach cancer in 5 people (0.23%), kidney cancer 
in 3 people (0.1%) 4), lung cancer in 2 people (0.09%), pancreatic cancer in 2 people (0.09%), adrenal cancer in 2 people 
(0.09%), and neuroendocrine tumor in 1 person (0.04%).
Conclusion It was found that obesity and some cancers are related. Weight loss to be achieved with obesity surgery can 
reduce the risk of obesity-related cancers.
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Background

The prevalence of obesity is increasing significantly in 
adults, adolescents, and children on a global scale. This 
has become an important healthcare problem in the entire 
world [1]. Fat accumulation during adolescence is directly 
related to many diseases in adults, such as atherosclerosis, 
metabolic diseases, and cancers [2, 3]. Many factors, such 
as the deterioration of metabolic homeostasis and inflamma-
tory changes, affect immune regulation, and cancers develop 
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in obese patients [4]. The association between obesity and 
increased cancer incidence and cancer-related mortality was 
established well in recent years. It is estimated that 14% of 
mortality related to cancer in men and 20% in women may 
be because of obesity [5].

Adipose tissue is the largest endocrine organ. Uncon-
trolled weight gain often leads to metabolic disorders, altera-
tions in the production of steroid hormones, and chronic 
subclinical inflammation. These pathophysiological effects 
have been associated with tumor development and progres-
sion. Weight-related cancers, especially cancers of the breast 
and internal organs, have been shown to occur within or 
adjacent to fat deposits [6, 7].

Bariatric surgery is the most successful long-term treat-
ment method in morbidly obese patients. Obesity is now 
considered a preventable risk factor for cancer with suc-
cessful treatments in recent years [8]. A multidisciplinary 
approach should be used to prepare obese patients for sur-
gery safely. Perioperative evaluation is very important in 
such patients [9]. Obesity-related diseases must be detected 
before bariatric surgery. There are very few published arti-
cles identifying diseases accompanying obesity in bariatric 
surgery in the pre-operative period [10].

The purpose of the present study was to determine the 
types and prevalence of cancers in obese patients who have 
risks for cancer with multidisciplinary evaluation in manag-
ing the patients before bariatric surgery. In this context, we 
can prevent attempts that may cause mortality and morbidity 
in such patients by excluding cancer patients with relative 
contraindications from bariatric surgery by identifying can-
cer patients in the pre-operative period [11].

Materials and Methods

Our study was conducted with 2084 cases that underwent 
bariatric surgery because of morbid obesity in our hospital’s 
metabolic and bariatric surgery clinic between April 2014 
and February 2021. Anthropometric, physical examination, 
and laboratory data of patients were obtained and recorded 
retrospectively from the files and electronic records. This 
study had a descriptive cross-sectional method conducted 
by examining patients’ files retrospectively. Our study was 
conducted with the Ethics Committee’s approval for Clini-
cal Research of Medicana International Samsun Hospital 
Hospital (11.08.2020–1) in line with ethical rules. Due to 
the nature of the study, receiving the informed contest was 
waived.

The frequency and types of diseases with cancer during 
the multidisciplinary evaluation of the study group with a 
BMI ≥ 40 kg/m2 before bariatric surgery were used as the 
study data. Before bariatric and metabolic surgery, all cases 
are evaluated with gastroscopy, colonoscopy, abdominal 

tomography, chest X-ray, breast ultrasonography, and thy-
roid ultrasonography. Biopsy and further examination were 
performed on each suspicious lesion. This examination 
determined cancer prevalences. Patients who were between 
the ages of 18 and 65 were included in the present study. In 
our hospital, the Multidisciplinary Study Group consists of 
specialists in endocrinology, general surgery, internal dis-
eases, chest diseases, psychiatry and psychology, cardiol-
ogy, dietitian, and anesthesiologist. Patients were evaluated 
by this team separately. For this study, cases that were not 
initially evaluated adequately were excluded from the study.

Statistical Analyses

Using the SPSS (Statistical Package for the Social Sciences) 
22.0 Statistical Package Program, data analyses were made. 
The variables were expressed as mean ± standard deviation 
values or percentages. The Shapiro–Wilk test examined 
whether continuous variables showed normal distribution. 
The t test was used to compare two independent groups, and 
the Mann–Whitney U test was used for the data that did not 
show the normal distribution in binary group comparisons. 
Statistical significance level was taken as p < 0.05.

Results

Electronic data and file records of 2084 patients were evalu-
ated. Among the patients, 1270 were female (60.94%), 814 
(39.05%) were male, mean age was 46.2 ± 9.2, and mean 
BMI was 52.1 ± 4.2 kg/m2. The sociodemographic charac-
teristics of the study group are given in Table 1.

A total of 1354 (64.97%) of these patients underwent bar-
iatric surgery (for obesity), and 730 (35.02%) cases under-
went metabolic surgery (type 2 diabetic patients). Data on 
cancers and their prevalence before bariatric surgery and 
metabolic surgery are very rare in obese patients. It is seen in 
Table 2 that 18 patients had thyroid papillary cancer (0.86%) 
and colon cancer was detected in 8 people (0.38%), breast 
cancer in 6 people (0.47%), stomach cancer in 5 people 

Table 1  Sociodemographic characteristics of patients

Parameter n = 2082

Age, SD 46.2 ± 9.2
Gender

  Female, n, % 1270 (60.94%)
  Male, n, % 814 (39.05%)

Weight, kg 112.5 ± 12.7
BMI, kg/m2 52.1 ± 4.2 kg/m2

Bariatric surgery for obesity 1354 (64.97%)
Metabolic surgery (type 2 diabetic patients) 730 (35.02%)
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(0.23%), kidney cancer in 3 people (0.1%) 4), lung cancer 
in 2 people (0.09%), pancreatic cancer in 2 people (0.09%), 
adrenal cancer in 2 people (0.09%), and neuroendocrine 
tumor in 1 person (0.04%) as seen in Table 2.

Thyroid ultrasonography, abdominal ultrasonography, 
gastroscopy and colonoscopy, direct lung X-ray, abdomi-
nal tomography (n = 832), and thyroid thin needle biopsy 
(n = 784) was performed for all patients. It was found that 
female patients were not evaluated by the gynecology clinic 
in the pre-operative period.

Discussion

The increasing prevalence of obesity is a serious healthcare 
problem that increases the risk of various chronic diseases, 
including cancer development [12]. It is estimated that 
approximately 20% of all cancers are caused by overweight. 
Many prospective epidemiological studies show a direct 
relation between overweight and cancer [13]. Increased 
risk of various types of cancer, such as breast, endometrial, 
colon, liver, pancreatic, and ovarian cancer, is strongly 
associated with obese cases [14, 15]. In our study, cancers 
detected during bariatric and metabolic surgery evaluation 
in obese patients and their frequency is given in Table 2.

Certain environmental factors contributing to the increase 
in thyroid cancer cases remain speculative. However, the 
findings of the recent studies provided new data on expo-
sures such as obesity, which can affect the development of 
thyroid cancer [16]. It was shown that obese patients were 
admitted at more advanced stages and with more aggressive 
forms of papillary thyroid cancer when compared to non-
obese patients [17]. Previous studies reported that obesity 
is associated with increased incidence of thyroid cancers; 
however, it is not associated with aggressive tumor char-
acteristics or a higher probability of relapse or persistence 

[18, 19]. Our study determined that the prevalence of thyroid 
papillary cancer was 0.86% (n = 18) in morbidly obese peo-
ple. Thyroid cancer was the most common cancer in obese 
cases.

For this reason, we believe that obese patients must be 
screened for thyroid cancer. The high frequency of thyroid 
cancer was detected in our study, and each case was evalu-
ated with thyroid ultrasonography, and biopsy was per-
formed from each path with a thyroid nodule. The biggest 
shortcoming of other studies may be that the thyroid tissue 
is not examined in such detail.

It was found that obesity is associated with breast can-
cer and lymph node-positive disease at the time of admis-
sion, independently from other factors [20]. Previous stud-
ies showed that increased adipose tissue in the body also 
increases the development of both in vitro and in vivo breast 
cancer [21]. In adults, weight loss was associated with lower 
breast cancer risk. After bariatric surgery, weight loss in 
obese women was associated with reduced incidence of all 
cancer types; and the incidence of breast cancer decreased 
during 5-year follow-up after obesity surgery [22–24]. Our 
study found that the prevalence of breast cancer was at a sec-
ond frequency with 0.47% (n = 6) in morbidly obese people.

It has been shown that cytokines such as IL-6, which 
stimulate tumor growth from inflamed adipose tissue, acti-
vate the androgen receptor and cause the proliferation of 
prostate cancer cells [25]. Similarly, many pro-inflammatory 
mediators associated with inflammatory adipose tissue can 
induce aromatase, the rate-limiting enzyme for estrogen bio-
synthesis, including TNF-α, IL-1β, and prostaglandin E2. 
Increased estrogen production in inflamed breast adipose 
tissue may explain the increased incidence of estrogen-
dependent tumors in women [26]. Estrogens, androgens, 
progestogens, and adrenal steroids have been shown to link 
obesity and cancer. Estrogens are predominantly produced 
by the ovary through the aromatization of testosterone and 
androstenedione by aromatase. Estrogen signaling has many 
effects that promote tumor growth: Stimulating cellular pro-
liferation, inhibiting apoptosis, and inducing angiogenesis. 
In addition, obesity is associated with lower levels of sex 
hormone-binding globulin, which increases the amount of 
free estradiol [27].

Obesity and hyperinsulinemia are closely related. Insu-
lin increases hepatic IGF-1 production. Serum IGF-1 levels 
are associated with an increased risk of cancers, including 
thyroid, prostate, colon, endometrium, and breast, and there 
is evidence that it plays a critical role in tumor progression 
and metastasis [28].

Obesity has a direct and independent relation with colo-
rectal cancer [29, 30]. It was reported in some previous stud-
ies that body fat distribution, especially abdominal obesity, 
played roles in the development of colorectal cancer [31]. It 
was found that the relation between obesity and colon cancer 

Table 2  Cancers and their prevalence detected during the evaluation 
of the obese cases during the preparation for bariatric and metabolic 
surgery with a multidisciplinary approach

Diseases Prevalence 
of diseases 
(n), %

Thyroid papillary cancer 18 (0.86%)
Breast cancer 6 (0.47%)
Colon cancer 8 (0.38%)
Gastric cancer 5 (0.23%)
Kidney cancer 3 (0.14%)
Lung cancer 2 (0.09%)
Pancreatic cancer 2 (0.09%)
Adrenal cancer 2 (0.09%)
Neuroendocrine tumor 1 (0.04%)
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might be more consistent and stronger in women [32]. For 
every 2 kg/m2 increase in the body mass index score, the risk 
of developing colorectal cancer was 7%, and a 2-cm increase 
around the waist, which is the measure of central obesity, was 
associated with a 4% higher risk of colorectal cancer [29]. Our 
study found that the incidence of colon cancer was 0.38% (6 
females and 2 males). It is more common in women. Findings 
of a limited number of meta-analyses suggest that abdominal 
obesity has a potential role in the etiology of stomach cancers 
[33]. Obesity can also cause an increased incidence of gastric 
cardia carcinoma in recent years [34]. Our study determined 
that the incidence of stomach cancer was 0.23% (n = 5) in mor-
bidly obese people.

Regarding gastrointestinal cancers, being overweight has 
been associated with an increased risk of developing esopha-
geal, stomach, hepatocellular, pancreatic, and colorectal cancers. 
As in colon and rectal cancer, a positive relationship has been 
defined between abdominal obesity and cancer formation in gas-
troesophageal cancer. Visceral fat has been shown to stimulate 
cancer development not only mechanically at the gastroesopha-
geal junction but also systemically via metabolic/inflammatory 
pathways involving free fatty acids, tumor necrosis factor α 
(TNFα), leptin, and insulin-like growth factor (IGF-1) [35]. We 
did not detect esophageal adenocarcinoma in our study.

According to a study conducted on the management of 
obese patients who have cancer, it was found that there is a 
high incidence of renal cell carcinoma [36]. In randomized 
controlled cancer studies conducted considering obesity, it was 
found that there is evidence that pancreatic and kidney cancers 
are risk factors [37, 38]. Our study detected that the incidence 
of kidney cancer was 0.14% (n = 3). Obese people have less 
lung cancer mortality. Biological links related to the heteroge-
neity of obesity phenotypes and lung cancer progression may 
help explain some paradoxical relations [39]. It was shown 
to be associated with lower lung cancer risk in obese people 
who never smoked [40]. In our study, the incidence of lung 
cancer was found to be 0.09% (n = 2). Studies show that there 
is a strong relationship between obesity and non-functional 
adrenal tumors [41]. In a previous study, 1.721 patients were 
diagnosed with cancer during their hospitalizations because of 
obesity. The largest increase was detected in adrenal tumors 
among all endocrine cancers [42]. In our study, we found that 
the incidence of adrenal cancer was 0.09% (n = 2). No links 
have yet been established between obesity and neuroendocrine 
tumors [43]. In the present study, the frequency of neuroendo-
crine tumors was 0.04% (n = 1).

Summary Statements

In conclusion, when evaluated together with the literature 
data, the authors conclude that obesity and some cancers are 
related. Weight loss to be achieved with obesity surgery can 

reduce the risk of obesity-related cancers. In this respect, 
obese patients must be evaluated in detail by a multidisci-
plinary group in the pre-operative period. Cancer patients 
who have a comorbidity of obesity must be identified. Such 
clinical approaches can reduce the risk of operative compli-
cations, mortality, and morbidity.
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