
©�Red�Flower�Publication�Pvt.�Ltd.�

O�i�in�l�Re�e�����A��i�le

Histopathologi�al� Spe�tr��� of� Laparos�opi�� Slee�e� Gastre�to�ies:� A�
Retrospe�ti�e�St�d��

Shi�ha�Jain�,�Sh�eta�Rana�

1,2Assistant�Professor,�Department�of�Pathology,��orld�College�of�Medical�Sciences���Research�and��ospital,��urawar,��hajjar,�
�aryana�12410�,�India

Corresponding�A�thor:

Sh�eta� Rana,� Assistant� Professor,�
Department� of� Pathology,� �orld� College� of�
Medical� Sciences� �� Research� and� �ospital,�
�urawar,��hajjar,��aryana�12410�,�India

E-�ail:�drshwetarana15@gmail.com�

Re�ei�ed�on�17.02.2019,

A��epted�on�2�.0�.2019

A�stra�t

Objecti�e:� This� study�was� carried� out� to� evaluate� the� spectrum�
of�histopathological�lesions�in�laparoscopic�sleeve�gastrectomies�in�
morbidly�obese�patients�at�a�tertiary�care�hospital�in�rural��aryana.

�ethodology:� It� was� a� retrospective� study� conducted� in� the�
department� of� pathology,� �CMSR�,� �hajjar,� �aryana,� over� a�
period�of�two�years�(Dec�2016�to�Nov�201�).�A�total�of�24�morbidly�
obese�patients�underwent�sleeve�gastrectomies�during�this�period.�
�istopathological� evaluation�of�all� the� specimens�was�carried�out�
and�their�relation�with�BMI�(Body�mass�inde�),�age�and�gender�were�
evaluated.�

�esult:� The� mean� age� and� BMI� were� �6.� 5� years� and� 45.2�
respectively.� Females� comprised� 70.���� of� the� sample.� �ut� of�
total�24�sleeve�gastrectomy�specimens,�21�showed�histopathologic�
changes,�which�were�categorised�as�Chronic�inactive�gastritis�(50�),�
Chronic�active�gastritis�(16.6�),�Follicular�gastritis�(�.��),�Lymphoid�
aggregates� (�.��)� and� Intestinal� metaplasia� (4.16�).� Follicular�
gastritis�and�intestinal�metaplasia�were�seen�only�in�female�patients.�
Chronic�active�gastritis�was�seen�in�patients�with�high�BMI.�Three�
cases�(12.5�)�did�not�show�any�significant�pathology.

�onclusion:�The�sleeve�gastrectomy�specimens�mainly�presented�
with�a�spectrum�of�gastritis�and�chronic�inactive�gastritis�was�seen�
in�50��of�the�specimens.�

Ke��ords:�Laparoscopic�Sleeve��astrectomy���astritis��Morbid�
�besity.
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Introd��tion

�lobally,� 650� million� people� are� obese� and�
in� India,� more� than� 1�5� million� individuals� are�
affected� by� obesity.� The� prevalence� of� obesity�
in� India� varies� due� to� age,� gender,� geographical�
environment,� socioeconomic� status� and� cultural�
factors.� According� to� ICMR-INDIAB� study� 2015,�
prevalence� rate� of� obesity� varies� from� 11.��� to�
�1.��.� Prevalence� of� obesity� among� women� is�
signi�cantly� higher� as� compared� to� women� �1�.�
The� �orld� �ealth� �rganization� (���)� de�nes�
obesity� according� to� the� body�mass� inde�� (BMI),�
which� is� calculated� by� dividing� an� individual�s�
body� weight� in� kilograms� by� the� s�uare� of� the�
individual�s�height�in�meters�(kg/m2).�Individuals�
with� BMI� �� 1�.5� kg/m2� are� underweight,� 1�.5� ��
BMI���24.9�kg/m2�are�normal�weight,�25���BMI���
29.9�kg/m2�are�overweight,��0���BMI����4.9�kg/m2

are�class�1�obese,��5���BMI����9.9�kg/m2�are�class�2�
obese�and�BMI��40�kg/m2�are�morbid�obese�(class�
�)� �2�.� Non-surgical� treatment� of� obesity� seems�
ineffective� for� morbidly� obese� patients.� Bariatric�
surgery� can� provide� a� substantial� health� bene�t�
in�these�patients.�Laparoscopic�sleeve�gastrectomy�
has� emerged� as� a� preferred� surgical� therapeutic�
option�for�treatment�of�morbidly�obese�patients����.
There� are� fewer� studies�worldwide� that� e�amine�
the�histopathologic�outcome�of�sleeve�gastrectomy�
specimens.�Most�of�the�scarce�published�literature�
on�histopathologic�changes�in�morbidly�obese�LS��
patients� is� from� the�middle� east� countries� ��,4,5�.�
�hile,� it� is� presumed� that� LS�� patients� have�
no� signi�cant� gastric� pathology,� the� published�
literature�shows�inconsistent�results.�Some�studies�
have�reported�that�more�than�50��of�the�specimens�
demonstrated� histopathologic� abnormality� �6,7�.�
�thers�found�histopathologic�changes�in�a�minority�
of�cases���,9��while�one�study�inferred�that�routine�
microscopic� e�amination� of� LS�� specimens� was�
unnecessary��10�.�In�India,�however,�we�could�not�

�nd�any�published� literature�on�histopathological�
changes� in� sleeve� gastrectomy� specimens� in�
morbidly� obese� patients.� In� this� study,� we�
evaluated� the� histopathological� changes� in� the�
sleeve�gastrectomy�specimens�and�compared�them�
with�other�published��ndings� for� further�analysis�
and�interpretation.�

Materials�and�Methods�

The� retrospective� study� was� conducted� at� the�
Department� of� Pathology�at� a� tertiary� care� centre�
in� rural��aryana.�Patient�s� characteristics� such� as�
age,� se�,� initial�BMI�were� recorded.�Pre-operative�
endoscopic��ndings�were�also�noted.�The�patients�
came�from�both�rural�and�urban�background.�The�
�ndings�of�gross�and�histopathological�e�aminations�
in� the� �nal� biopsy� reports� were� retrospectively�
reviewed.�For�a�comprehensive�analysis,�the�cases�
were�categorized�into�the�following�groups�on�the�
basis�of�biopsy�report��ndings:�1)�Normal�histology�
of�stomach�2)�Chronic�inactive�gastritis��)�Chronic�
active� gastritis� 4)� Follicular� gastritis� 5)�Lymphoid�
aggregates�6)�Intestinal�metaplasia.�The�presence�or�
absence�of��.�pylori�in��nal�biopsy�report�was�also�
noted.�

Res�lts

A�total�of�24�Laparoscopic�sleeve�gastrectomy�
specimens�(LS�)�were�received�during�the�study�
period� (December� 2016� to� November� 201�).�
Female�to�male�ratio�was�17:�7��(71:�29).�The�mean�
age�of�patients�was��6.5�years�and�mean�BMI�was�
45.2.�Table�1�shows�the�patients�characteristics�and�
final�histopathological�diagnosis.�Table�2� shows�
the�spectrum�and�fre�uency�of�histopathological�
diagnoses� in� LS�� specimens.� �rossly,� the� LS��
specimens�were�unremarkable�(Fig.�1).

�
Fig.��:��ross�specimen�of�Laparoscopic�sleeve�gastrectomy�a)�e�ternal�surface��b)�mucosal�surface
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Microscopically,� three� out� of� 24� specimens�
(12.5�)�showed�normal�histology�of�stomach.�The�
most� common� histopathologic� change� (50�)� was�
chronic� inactive�gastritis� (all� the� 12� cases� showed�
moderate�amount�of�chronic�in��ammatory�cells�in�
the�lamina�propria)�(Fig.�2).�Chronic�active�gastritis�
(diagnosed� on� the� basis� of� presence� of� chronic�
in��ammatory� cells� and� polymorphonuclear�

leucocytes�in�the�lamina�propria)�was�seen�in�16.6��
cases.� Follicular� gastritis� (Fig.� 2)� and� lymphoid�
aggregates� comprised� �.��� each� and� one� case�
showed� intestinal� metaplasia.� Follicular� gastritis�
and�intestinal�metaplasia�were�seen�only�in�female�
patients.� Two� cases� of� chronic� active� gastritis�
showed��.�pylori�infection�(Fig.��).�Both�the�cases�
were�females.�

Fig.��:�LS��specimen��Follicular�gastritis:�Microphotograph�showing�follicles�with�germinal�centres�in�lamina�propria�(����E�stain��
40�)��2b�showing�follicles�with�germinal�centres�in�lamina�propria�(����E�stain��100�),�2c:�Chronic�inactive�gastritis:�Microphotograph�
showing�mononuclear�cell�infiltration�in�the�lamina�propria�(���E��100�),�2d:�showing�mononuclear�cell�infiltration�with�plasma�cells�
in�the�lamina�propria�(����E��400�)

Fig.��:�LS��specimen:�Microphotograph�showing��.�pylori�colonization�within�glandular�lumen���a:�(���E�stain��400�)���b:�(�iemsa�
stain��400�)

�istopathological�Spectrum�of�Laparoscopic�Sleeve��astrectomies:�A�Retrospective�Study�
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Ta�le� �:� shows� data� analysis� of� patient�s� characteristics� and�
histopathological�diagnosis

Data�anal�sis�of�patient�s��hara�teristi�s

S.�No. Gender Age BMI Diagnosis

1 F �1 41.65 Normal

2 F �2 42.�2 Normal

� F �� 4�.�5 Chronic�inactive�gastritis

4 F �5 4�.45 Chronic�inactive�gastritis

5 F �4 42.�1 Chronic�inactive�gastritis

6 F �5 4�.91 Chronic�inactive�gastritis

7 F �6 42.75 Chronic�inactive�gastritis

� F �2 4�.�2 Chronic�inactive�gastritis

9 F �4 4�.�� Chronic�inactive�gastritis

10 F �7 44.15 Chronic�inactive�gastritis

11 F �9 47.11 Chronic�active�gastritis

12 F 41 4�.�� Chronic�active�gastritis

1� F 40 4�.15 Chronic�active�gastritis

14 F �9 47.5 Follicular�gastritis

15 F �9 46.66 Follicular�gastritis

16 F �5 45.16 Lymphoid�aggregates

17 F �� 45.�� Intestinal�metaplasia

1� M �� 42.�� Normal

19 M �7 44.61 Chronic�inactive�gastritis

20 M �� 44.65 Chronic�inactive�gastritis

21 M �� 46.�� Chronic�inactive�gastritis

22 M �6 45.5 Chronic�inactive�gastritis

2� M 4� 52.�7 Chronic�active�gastritis

24 M 41 49.�� Lymphoid�aggregates

Ta�le��:�Shows� the�distribution�of�histopathological�diagnosis�
in�LS��patients

Diagnosis
Fe�ale�
patients

Male�
patients

Total�
patients

Normal 2 1 �

Chronic�inactive�gastritis � 4 12

Chronic�active�gastritis � 1 4

Follicular�gastritis 2 0 2

Lymphoid�aggregates 1 1 2

Intestinal�metaplasia 1 0 1

Total�patients 17 7 24

(70.���) (29.16�) (100�)

Dis��ssion�

This� study� comprised� sleeve� gastrectomy�
specimens� from� 24�patients� (Mage:� �6.5,� Females:�
71�).��ur�mean�age�and�gender�composition�were�
in�agreement�with�other�studies,� ��,5,10�� in�which�
the�mean�age�varied� from���� to�42�years� and� the�
female� patients� comprised� 64.2�� to� 77.�1�.� In�
accordance�to�our�study,�these�also�suggested�that�
obesity� was� more� prevalent� in� females� or� more�
females� opted� for� bariatric� surgery� for� morbid�
obesity.� Even� though� in��aryana,� the� prevalence�
of�obesity�was�20��in�males�and�21��in�females�as�
per�the�National�Family��ealth�Survey,�India,�Key�
Findings� 2015-16� �11�,� females� in� our� study�were�
2.5�times�the�male�patients.�This�could�be�because�
of� cosmetic� concerns� and� socio-� cultural� factors.�
�ur�mean�BMI�was�45.2�for�the�whole�sample�and�
was�higher� for�males� (46.52)� than� females� (44.66).�
Table���compares�the�histopathologic�spectrum�of�
sleeve�gastrectomies�in�our�study�with�others.�The�
percentage�of�specimens�showing�normal�histology�
of� stomach� varied� in� different� studies.� It� ranged�
from�0�to�69�.�In�this�study,�normal�histology�was�
seen�in�only�12.5��cases.�This�is�not�in�agreement�
with� studies� reporting� 50�� or� more� of� LS��
specimens�as�normal���,�,9,10�.�

Ta�le��:�Compares�the�histopathologic�spectrum�of�sleeve�gastrectomies�in�our�study�with�others.

Co�parison�of�pre�alen�e�of�histopathologi��findings�of�LSG�spe�i�ens�in�different�st�dies�

� Nor�al
Chroni��ina�ti�e�

gastritis
Chroni��a�ti�e�

gastritis
Folli��lar�gastritis�and���
or�L��phoid�aggregates

Intestinal�
�etaplasia

H.�
p�lori

Current�study 12.5 50 16.6 16.6 4.16 �.��

Safaan�T�et�al.���� 52 �� 6.� 4.9 1.4 40.9

Almazeedi�et�al.��5� 0 74.4 7.5 14.5 0.2 7.�

Lauti�et�al.��6� 46.� ��.9 Nil Nil 2.6 �.6

Clapp�et�al.���� 50.� 44.1 Nil 4.1 Nil 1�

�hanessian�et�al.��9� 69 1� 1.6 Nil 1.� �.2

Abdul��affar�et�al.�
�10�

54 45 �.4 Nil 0.7 10

Raess�et�al.��12� �5.2 24 Nil �1.2 2 5.2

All�cells�represent�percentages
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These� studies� have� thus� suggested� a� limited�
value� of� routine� histopathologic� e�amination�
among� LS�� patients.� �owever,� Almazeedi� et� al.�
�5��in�their�study�in�Kuwait�found�no�normal�LS��
specimens.� The� most� common� histopathologic�
diagnosis� in� our� study� was� Chronic� inactive�
gastritis�(50�)�followed�by�Chronic�active�gastritis�
(16.6�),�Follicular�gastritis�(�.���)�and�Lymphoid�
aggregates�(�.���).��ur��ndings�are�in�agreement�
with�Almazeedi�et�al.��5��and�in�partial�agreement�
with� Safaan� T� et� al.� ���� and� Abdul� �affar� et� al.�
�10�.��e�observed�that�chronic�active�gastritis�was�
seen� more� in� females� whereas� follicular� gastritis�
and� intestinal� metaplasia� were� reported� only� in�
females.� Also,� patients� with� advanced� age� and�
higher�BMI�had�abnormal�histopathologic��ndings��
particularly� Chronic� active� gastritis,� follicular�
gastritis� and� lymphoid� aggregates.� �owever,�
this� study� has� a� limitation� of� small� sample� size.�
�.�pylori�was�seen�in�two�cases�of�Chronic�active�
gastritis� (�.���).� The� �.pylori� positivity� in� LS��
specimens�ranges�from��.2��to�1���in�most�of�the�
studies� �5,6,�,9,10,12�.� �ur� �nding� (�.���)� is� in�
accordance� with� Almazeedi� et� al.� �5�� (7.��)� and�
Lauti� et� al.� �6�� (�.6�).� Safaan� T� et� al.� ���� in� their�
study�in��atar,�however�found��.�pylori�in�40.9��of�
LS��specimens.�This�suggested�high�prevalence�of�
�.�pylori�in�their�general�community.�Studies�have�
con�rmed�high�prevalence�of��.�pylori�(20��to�97�)�
in�Middle�eastern�populations��1��.�Safaan�T�et�al.�
����found�that��.�pylori�infection�was�signi�cantly�
associated� with� chronic� active� gastritis,� follicular�
gastritis,� lymphoid�aggregates�and�with� intestinal�
metaplasia.�No�malignancies�were�observed�in�our�
study�as�well�as� in�other� studies�cited� in�Table��.�
All� our� patients� underwent� routine� preoperative�
oesophagogastroduodenoscopy� and� no� abnormal�
�ndings�were�observed.�The� Society� of�American�
�astrointestinal�and�Endoscopic�Surgeons�(SA�ES)�
recommended� that� ��D� before� bariatric� surgery�
may�be�done�if�suspicion�of�gastric�pathology�e�ists�
�14�.� But� it� is� also� emphasized� that� preoperative�
endoscopy� should� be� performed� in� all� morbidly�
obese�patients�undergoing�bariatric�surgery,�even�in�
asymptomatic�patients,�as��0��of�the�patients�with�
pathologic� �ndings� are� asymptomatic� and� some�
lesion�may�be�detected�that�can�alter�the�treatment�
course� �15,16�.� Unless� multiple� gastric� erosions,�
pyloric�ulcer,�and��.pyloriare�treated,�they�can�cause�
gastric�outlet�obstruction�after�bariatric�surgery�and�
gastric�stricture�around�pylorus��7�.��igh�gastritis�
prevalence� observed� in� many� studies� suggested�
anew� disease� phenomenon,� namely,� obesity-
relatedgastritis� �17�.� Pre-operative� endoscopic�
biopsy� was� not� performed� in� our� patients.� In� a�

study� by� Ahmed� A� �4�,� preoperative� endoscopic�
biopsy� was� done� in� 29.62�� of� cases� and� out� of�
these,�62.5��had��.�pylori�infection.�These��ndings�
suggest� that� systematic� preoperative� endoscopy�
and��.� pylori� testing� should� be� performed� in� all�
patients�scheduled�to�undergo�bariatric�surgery.

Con�l�sion

The�sleeve�gastrectomy�specimens�in�our�study�
mainly� presented� with� a� spectrum� of� gastritis�
and� chronic� inactive� gastritis�was� seen� in� 50��of�
the� specimens.� Detection� of� gastric� pathologies,�
endoscopic� biopsy� prior� to� bariatric� surgery� and�
a� detailed� e�amination� of� sleeve� gastrectomy�
specimens� after� surgery� can� both� increase� the�
success� of� the� surgical� operation� and� reduce�
comorbidities.
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