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Endometrial cancer prevention
- does bariatric surgery
play a role?

Once obesity became a global health problem, the incidence of various malignancies reported a significant
increase, leading to the hypothesis that a certain correlation might exist. This correlation was evident especially
in hormonally dependent tumors such as endometrial cancer and breast cancer. In consequence, attention was
focused on determining whether bariatric surgery weight loss induction might play a protective role.
Keywords: endometrial cancer, obesity, bariatric surgery

Introduction

Endometrial cancer is one of the most commonly
encountered in women worldwide, with increasing in-
cidence in overweight and obese patients. It has been
widely recognized that weight excess as well as diabetes
mellitus, arterial hypertension and dyslipidemia are
frequently present in these cases™?. Other situations
which were positively associated with endometrial cancer
include early age at menarche, late menopausal onset,
tamoxifen therapy, nuliparity and the presence of endo-
metrial lesions such as complex endometrial hyperplasia
or endometrial polyps®?®. Among all these risk factors,
obesity and its’ related comorbidities (i.e. diabetes melli-
tus, arterial hypertension, dyslipidemia) are the most
easily to be controlled factors, both excess weight and
associated comorbidities being significantly easier to be
controlled once the weight loss process is induced. As
far as this process is concerned, it can be induced both
by conservative or surgical procedure. Although con-
servative methods seem to have good results on short
term periods, it seems that when it comes to the long
term follow up, almost all patients experience weight
regain. Surgical procedures, known under the general
name of bariatric surgery are capable to induce a long
term, durable weight loss and good control of the asso-
ciated comorbidities®?. The largest study conducted on
the benefits of bariatric surgery on obese patients was
the SOS study which was conducted on Swedish obese
patients and showed the superiority of bariatric surgery
when compared to the conservative weight loss methods.
Although cancer prevention was not a primary end point
of the study, the authors reported a decreased incidence
of cancers among obese women submitted to bariatric
compared to their counterparts submitted to conserva-
tive weight loss methods. Surprisingly, this effect failed
to be demonstrated in obese men, and sustained the idea
that one of the principals incriminated mechanisms in
cancer reduction incidence is a hormonal related one®?.
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Histopathological subtypes
of endometrial cancer

According to Bookman’s classification, endometrial
cancer is mainly classified in two histopathological types,
with different biological features and different long term
outcomes. Type one endometrial tumors include low
grade, well differentiated endometroid adenocarcinomas
which grow slowly, under a strong hormonal influence.
However, they express multiple hormonal receptors and
have overall a good prognosis with high rates of 5-year
survival rates. These tumors represent up to 85% of all
endometrial cancers, are usually diagnosed in early of the
International Federation of Gynecology and Obstetrics
stages, have favorable tumor biology and are responsi-
ble for a small number of endometrial cancer related
deaths. They are usually present in obese, diabetic,
postmenopausal women. Type two endometrial cancers
are responsible for only 15% of all endometrial cancers,
are biologically aggressive tumors and are responsible
for the majority of endometrial cancer related deaths™?.
The main histopathological subtypes include clear cell
and serous endometrial carcinomas, as well as poorly
differentiated endometroid adenocarcinomas. Most
often patients diagnosed with this histopathological
subtype are younger, normal weighted patients and
have a significantly poorer outcome®?. They are usually
diagnosed in more advanced stages and the overall sur-
vival is significantly lowered in comparison with type I
tumors. In the meantime, the hormonal dependence of
these tumors seems to be lower®'?,

The connection between endometrial
cancer and obesity

Obesity is associated with multiple metabolic modifi-
cations on various lines, inducing endometrial malignant
transformation via multiple mechanisms. The main incri-
minated routes include estrogen excess, modified glycemic
homeostasis, increased insulin levels and increased insulin

Irina Balescu’,
Nicolae
Bacalbasa?

1. “Ponderas Academic
Hospital’;

Bucharest, Romania

2. UMPh "Carol Davila’,
Bucharest, Romania

Correspondence:

Dr. Nicolae Bacalbasa
e-mail: nicolae_bacalbasa
@yahoo.ro

Acknowledgements:

This work was supported
by a grant of the Romanian
National Authority

for Scientific Research

and Innovation,

CNCS - UEFISCDI,

project number
PN-1I-RU-TE-2014-4-2533.

Received:
December 18, 2016
Revised:

January 05, 2017
Accepted:
January 21, 2017

37



Balescu et al.

Endometrial cancer prevention...

38

resistance as well as the chronic pro-inflammatory status
which is associated with high levels of adipokines®*??.

1. It is well known that adipose tissue has a high capacity
of estrogen synthesis, being associated with higher aro-
matase activity levels, leading throughout this mechanism
to the apparition of higher estrogen circulating levels.
In obese postmenopausal women, when ovarian estro-
gen secretion decreases, the adipose tissue remains the
principal organ responsive for this hormonal excess. The
estrogen excess will have a positive effect of the mitogenic
and anti-apoptotic activity, inducing a carcinogenic effect.
Moreover, obesity was associated with higher androgen
levels which also seem to have a mitogenic and anti-apo-
ptotic effect®31618),

2. Obesity was also associated with high levels of cir-
culating glucose, inducing the frequent association of
diabetes. As a compensatory mechanism, pancreatic cells
will be stimulated to secrete a higher amount of insulin,
inducing in this way a chronic hyperinsulinemic status.
This status will persist for a long period of time, until the
moment in which a pancreatic depletion will occur. In
this case the pancreatic islets will be no longer capable of
secretion, this status being revealed by lowering levels of
C peptide. It is well known that, apart from its’ function
in glucose metabolism regulation, insulin also acts as a
growth factor, inducing cellular proliferation. In all this
period, the chronic hyperinsulinemia will have a mitoge-
nic effect on the endometrial cells inducing endometrial
malignant transformation. Furthermore, obese patients
also reported a higher insulin growth factor level which
also has a mitogenic and anti-apoptotic effect of the
endometrial lining®®2?.

3. Obesity was also associated with a pro-inflamatory
status, being associated with high levels of interleukines,
tumor necrosis factors and adipokines. The most cited
adipokines in endometrial malignisation are leptin and
adiponectin. Obesity was also associated with higher
leptin levels and, consequently with a mitogenic and
anti-apoptotic effect of the endometrial lining. In the
meantime, adiponectin, an adipokine with protective
effect against malignant transformation, is present in
lower amounts in obese patients, increasing in this way
the risk of endometrial cancer development®41>18),

The effect of bariatric surgery
on obese postmenopausal women at risk
to develop endometrial malignization
Bariatric surgery has become in the last decades the
golden standard in treating morbidly obese patients and in
the amelioration of obesity related comorbidities. Bariatric
surgery mainly comprises restrictive and malabsorptive
procedures. Restrictive bariatric procedures induce a sig-
nificant decrease in the amount of ingested food, the most
commonly performed procedures including adjustable
gastric banding and sleeve gastrectomy. Adjustable gastric
banding consists in placing a silicon band in the proximity
of the cardia which is connected to a subcutaneous port.
The band comes to create two gastric pouches, alittle one
at the superior part of the stomach, which becomes the

utile one and the remnant, larger part of the stomach.
The band will create a narrowing at the site where it is
placed, impeding the patients to eat a higher amount of
food than the volume of the small pouch situated in its
upper part. Although initially was used with good results,
it has been showed that weight regain as well as mecha-
nical complications due to the intra-gastric slippage of
the band are common. Therefore, the method is rarely
used nowadays, remaining the treatment of choice for
patients who desire only a limited weight lossV. In this
case, patients can easily learn how to bypass the effect of
the band, by consuming high caloric liquids, ice cream,
juices, which can easily pass through the band without
inducing the satiety sensation; in consequence the pa-
tient will have a permanent hunger sensation and will
experience a higher amount of calories intake, leading to
weight gain. Laparoscopic sleeve gastrectomy is another
bariatric surgical procedure which induces a restriction
of the food intake. It has a higher success rates, and a
lower rate of long term complications or weight regain.
It consists in longitudinal sectioning the stomach from
the pylorus to the cardia by using the stapling devices,
creating in this way a narrow gastric tube®. Although
during the postoperative period there is a certain risk of
postoperative complications such as bleeding or gastric
leaks, the rate of such complications significantly dropped
down in the last years, transforming laparoscopic longi-
tudinal gastrectomy into the most commonly performed
bariatric surgery procedure in Europe. It induces a con-
stant and sustained weight loss, with low rates of weight
regain at 5-year follow up and, in the meantime with
low rates of metabolic deficiencies. However, sustained
administration of vitamins and supplements during the
first postoperative months is recommended in order to
avoid nutritional deficiencies®.

Malabsorptive procedures represent another subcate-
gory of bariatric procedure which consists in bypassing
a significant length of the digestive tube in order to de-
crease the amount of nutrients which reach the patients’
circulation. While all types of malabsorptive surgical pro-
cedures induce bypassing of a certain length of the small
bowel, other procedures also provide gastric bypassing,
increasing the malabsorptive effect. The most commonly
performed malabsorptive procedures include Roux en Y
gastric bypass and loop gastric bypass. These procedures
consist in creating a small gastric pouch at the superior
gastric pole by using the stapling devices, which will be
connected throughout an anastomosis to a small bowel
loop. The distance from the duodeno-jejunal angle at
which this anastomosis will be performed will establish
the malabsorption rates. As the distance between the
duodeno-jejunal angle to the anastomosis increases, the
malabsorptive effect also increases, and a higher length of
small bowel being bypassed. The type of bypass performed
(i.e. loop or Roux en Y), depends on the established cir-
cuit. If a single, gastro-jejunal anastomosis is performed,
on a continuous small bowel loop, the procedure will be
called loop gastric bypass. If the anastomosed enteral
loop will be then interrupted and re-implanted in the
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distal jejunal loop, the procedure will be transformed in
Roux-en Y gastric bypass. Other malabsorptive procedures
include bilio-pancreatic diversion and duodenal switch,
which are rarely recommended due to the important and
sometimes debilitating malabsorptive effect®®. The rate
of early postoperative complications in malabsorptive
procedures is low, the most commonly reported being
bleedings and leaks while during the late postoperative
period internal hernias and intestinal obstructions might
be encountered. Due to the induced malabsorptive effect,
these procedures might be associated with high rates of
hypoglycemia and dumping syndrome. In the meantime,
the induced depleting effect on the nutrients’ deposits
necessitates a long-term, sustained program of vitamins
and minerals administration®?®.

However, all these procedures primarily induce weight
loss, followed by decreasing the adipose mass and, secon-
darily, the estrogen and androgen secretion, decreasing
the glycemic levels and improves the glycemic control,
decreasing the insulin circulating levels, and inducing a
decreased pro-inflammatory status. By modulating all

1. Renehan AG, Tyson M, Egger M, Heller RF, Zwahlen M. Body-mass index and
incidence of cancer: a systematic review and meta-analysis of prospective
observational studies. Lancet 2008, 371, 569-78.

. Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics. CA Cancer J. Clin 2014,
64(1), 9-29.

. Morice P, Leary A, Creutzberg C, Abu-Rustum N, Darai E. Endometrial

cancer, Lancet 2016, 387, 1094-108.

Creasman WT, Miller DS. Chapter 5: Adenocarcinoma of the Uterine
Corpus. In: Philip J. DiSaia, William T. Creasman, Robert S Mannell, D. Scott
McMeekin, David G Mutch. Clinical Gynecologic Oncology, 8th Ed., ISBN:

978-0-323-07419-3,141-174, 6.

MacKintosh ML, Crosbie EJ. Obesity-driven endometrial cancer: is weight
loss the answer? BJOG 2013, 120, 791-4.

Tymchuk CN, Tessler SB, Barnard RJ. Changes in sex hormone-binding

globulin, insulin, and serum lipids in postmenopausal women on a low-fat,

high-fiber diet combined with exercise. Nutr Cancer 2000, 38, 158-62.
Kramer MM, Wells CL. Does physical activity reduce risk of estrogen-

dependent cancer in women? Med Sci Sports Exerc 1996, 28, 322-34.
Charalampakis V, Tahranib AA, Helmyc A, Guptab JK, Singhal R. Polycystic

ovary syndrome and endometrial hyperplasia: an overview of the role

of bariatric surgery in female fertility. European Journal of Obstetrics &
Gynecology and Reproductive Biology 2016, 217, 220-226.

9. Angrisani L, Santonicola A, lovino P. et al. Bariatric surgery worldwide 2013.

Obes Surg 2015, 25, 1822-32.
10. Sjostrém L, Gummesson A, Sjostrom CD, Narbro K, Peltonen M, Wedel H,
CalleBengtsson, Bouchard C, Carlsson B, Dahlgren S, Jacobson P, Karason K,

References

o

50

&

Karlsson J, Larsson B, Lindroos AK, Lénroth H, Naslund I, Olbers T, Stenlof K,

Torgerson J, Carlsson LMS. Effects of bariatric surgery on cancer incidence

in obese patients in Sweden (Swedish Obese Subjects Study): a prospective,

controlled intervention trial.The Lancet 2009, 10(7), 653-62.

11. Bokhman JV. Two pathogenetic types of endometrial carcinoma. Gynecol
Oncol 1983, 15, 10-7.

12. Zannoni GF, Vellone VG, Arena V. et al. Does high-grade endometrioid
carcinoma (grade 3 FIGO) belong to type | or type Ilendometrial cancer? A
clinical-pathological and immunohistochemical study. Virchows Arch 2010,
457, 27-34.

13. Gambrell RD. The role of hormones in the etiology of breast and
endometrial cancer. Acta Obstet Gynecol Scand Suppl 1979, 88, 73-81

14. You T, Yang R, Lyles MF, Gong D, Nicklas BJ. Abdominal adipose tissue
cytokine gene expression: relationship to obesity and metabolic risk factors.
Am J Physiol Endocrinol Metab 2005, 288, E741-7.

15. Kelesidis I, Kelesidis T, Mantzoros CS. Adiponectin and cancer: a systematic

Vol. 13 * No. 47 (1/2017) &

Endometrial cancer prevention... g ineCO

dbeu

these mechanisms, it significantly decreases the type one
endometrial cancer risk®®. Moreover, it has been showed
that bariatric surgery seems to improve the outcomes of
endometrial cancer survivors. This fact is mainly expla-
ined by reducing the excess of weight and amelioration
of the associated comorbidities; studies have shown that
obese endometrial cancer survivors are more likely to die
due to their excess of weight and due to the associated
comorbidities rather than due to the continuation of the
malignant process®”?®,

Conclusions

The relationship between obesity and endometrial
cancer is a complex, well recognized one, especially for
type I endometrial tumors. Bariatric surgery seems to
modulate all the mechanisms throughout which obesity
induces endometrial lining malignization, inducing in this
way a protective effect. In the meantime, amelioration of
obesity’s associated comorbidities increases the quality of
life and decreases the risk of death even in cases that had
been already diagnosed and treated for this malignancy. ®
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