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Destructive Cholecystitis: Peculiarities of Gallbladder

Structure on the Light and Scanning Electron Microscopy

B. A. Magrupov', T. A. Vervekina’®, V. U. Ubaydullaeva®

'Tashkent Medical Academy, Uzbekistan
“Republican Research Centre of Emergency Medicine, Uzbekistan

Abstract The investigation results of gallbladder on the light and scanning microscope at calculous cholecystitis were
presented in the article. The light microscopy revealed that the rate of changes in the gallbladder wall varied not only subject
to the inflammation type but subject to anatomic part of organ (bottom, body, neck). Investigation by scanning microscope
helped to specify and to demonstrate the results of light optic research visually.
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1. Introduction

The issue of modern diagnostics and treatment of
cholelithiasis, its numerous and severe complications still is
not finally solved and attracts attention of the wide circle of
the researchers and practitioners [1-16].

A large quantity of researches is devoted to the issues of
pathogenesis, diagnostics and treatments of the biliary tracts
diseases. Classical investigations were finished at the
beginning of the 20™ century. But this issue still remains
actual as well.

The conducted analysis of available literature has shown
that numerous works of both domestic [1-4, 6, 10, 14, 16]
and foreign [5, 7, 9, 11, 13, 15] authors are devoted to the
study of cholelithiasis. Those investigations were mainly
devoted to the study of pathogenesis and classification of
cholelithiasis, to working-out of new methods for
conservative and surgical treatment of this pathology.

Pathologic anatomy of the cholelithiasis is closely
connected with formation and growth of gallstone, its
migration, obstruction of bile ducts lumen and the
development of these phenomena outcome: atrophy and
flatness of mucous membrane, sclerosis of subjacent layers,
certain atrophy of gallbladder. Such changes can be coursed
without inflammation, but in majority of cases the
cholelithiasis is developed and it is connected with bile
properties abnormality, edema of mucous membrane,
occlusion of lymphatic and venous vessels promoting the
development of inflammatory process. Pathomorphology at
acute lesion of the gallbladder and bile ducts, and it has
wide range of changes. They can be destructive and
nondestructive [21-22].

Published online at http://journal.sapub.org/ajmms
Copyright © 2017 Scientific & Academic Publishing. All Rights Reserved

Subject to clinical manifestations and pathomorphologic
changes in the gallbladder, independently from the etiology,
they differentiate acute and chronic cholecystitis. This
division is conditional, because there are interjacent forms of
the disease — chronic recurrent cholecystitis. Severity rate of
acute cholecystitis can be different — from catarrhal
inflammation to the gallbladder gangrene [23].

The issues of morphologic changes estimation in
gallbladder at different rate of bile-excreting tracts
obstruction still remain unsolved. While studying recent
decades literature we did not find fundamental works
devoted to the morphologic and morphometric features of
gallbladder at cholelithiasis. There are also no studies
devoted to the comparison of the results of light optic and
electron scanning investigations of the gallbladder.

2. Materials and Methods

The research was carried out on bioptic material of the
Republican Research Centre of Emergency Medicine. We
investigated gallbladders of 357 patients undergone
surgeries subject to destructive cholecystitis (DCh). The
gallbladders taken at autopsy of the patients died from the
pathology which was not related to hepatobiliary system
(n=45) were investigated as a control group (CG).

The shards of gallbladder tissue from bottom, body and
neck, 1x1 cm in size were cut for microscopic investigation.
Material was fixed in 10% neutral formaldehyde solution
and conducted through alcohol of increasing concentration
and was poured into paraffin by the method of Lloyd Z. et al.
[17]. Sections (4-5 um thick) were stained by hematoxylin
and eosin. At performing light optic microscopy there was
detected a heterogeneity of the gallbladder wall changes and
2 groups of observations were separated: acute phlegmonous
cholecystitis (APCh) — (n=237) and acute gangrenous
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cholecystitis (AGCh)) — (n=120).

For study the biological objects on the scanning electron
microscope, tissue samples after fixation in 1%
glutaraldehyde and additional fixation in 1% solution of
0s04 were conducted through aqueous solution of acetone
of increasing concentration (up to 100%). Then the samples
were conducted through the series of amyl acetate-ethanol
mixtures of increasing concentration (up to 100%) [18-20].
The dehydrated samples were dried by the transition of the
critical point and were covered by platinum in the “Joel”
chamber.

Axioskop 40 plus light optic microscope by “Carl Zeiss”
and JSM-6010LV/6010LA scanning microscope by “Jeol”
were used for microscopy.

3. Results

Numerous microscopic investigations showed that
gallbladder wall had specific morphologic picture subject to
not only the inflammation form, but also subject to the zone
of investigation. It was revealed in the control group that in
the area of the bottom a mucous membrane formed an
abundance of high and narrow folds which were adjoined
closely to each other (Fig.1 a). The height of the folds was
preserved in the zones of the body and the neck, but their
quantity was decreased per unit area (Fif.1 b,c). A muscular
tunic of gallbladder was formed by longitudinal and
transversal muscle fibers. Maximal thickness of the muscular
tunic was defined in the body area, but at the neck and the

bottom area that tunic was manifested insignificantly (Fig. 1).

Inflammatory infiltration in gallbladder wall of that group
was insignificant, with a predominance of mononuclear cells
in all layers of the wall: by their maximal quantity in the
bottom area and a sharp decrease in the areas of gallbladder
body and neck.

It was detected at SEM that the layers of gallbladder wall
were clearly perceivable between each other with
insignificant enlargement of friable fibrous connective tissue
in interstitia (Fig. 2 a). The folds of mucous membrane were
high and were situated irregularly (Fig. 2 b). Longitudinal
and transversal directivity of muscular fibers with

enlargement of friable fibrous tissue among them were
clearly defined in muscular tunic (Fig. 2 a,c). External layer
was presented by friable, tender fibers of connective tissue
(Fig. 2 d).

The folding of mucous membrane was preserved in all
areas of investigation at destructive forms of cholecystitis.
But the height and the folds quantity per unit area were
changed. Mucous membrane at APCh had low and wide
folds in the bottom and neck areas. The folds were mainly
high in the neck area, but their height was decreased at some
parts. The inflammatory infiltration of that layer in the
bottom and neck areas was diffuse and polymorphous,
but with the prevalence of segmentonuclear basophiles
and neutrophilic leukocytes (Fig. 3). Mononuclear cells
(monocytes and lymphocytes) were the prevailing ones in
the neck area, with a preservation of a diffusive infiltration in
the upper third of mucous and submucous layers. Muscular
tunic at phlegmonous inflammation of gallbladder was
thickened at all investigation areas subject to the hypertrophy
of muscle fibers, edema and a massive inflammatory
infiltration (Fig. 3a,b). There was a dystrophy of myocytes
with occurrence of myolysis in the gallbladder bottom and
neck at more preserved structure of muscle fibers in
gallbladder neck (Fig. 3c,d). Inflammatory infiltration of a
muscular tunic as well as mucous layer had diffuse and
polymorphous origin. Segmentonuclear and neutrophilic
leukocytes dominated in the bottom and neck of infiltration,
and mononuclear cells dominated in the neck. Maximal
quantity of inflammatory cells was defined in the bottom
area of gallbladder (Fig. 3b).

SEM investigation revealed hypertrophy of gallbladder
wall (Fig. 4 a). The folds in the mucous membrane were low
and wide subject to enlargement of the connective tissue in
the submucous layer (Fig. 4 a,b). A sharp hypertrophy of
myocytes with myolysis foci and enlargement of rough
connective-tissue into the interstitial tissue was visualized in
the muscular tunic (Fig. 4e). Adventitia was also thickened
subject to both connective and adipose tissues. Massive
polymorphous inflammatory infiltration was visualized in all
layers of the wall (Fig. 4 c,d,f).

A. Gallbladder bottom

B. Gallbladder body

C. Gallbladder neck

Figure 1. Gallbladder of the control group at the light microscopy. Stained by hematoxylin and eosin, x40
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A. Gallbladder wall with clear visualization of the layers in the body
area, x33

x80

C. Muscular tunic with friable fibrous tissue in the body area, fragment
of Fig.1 a, x33

D. External layer formed by friable fibrous tissue in the bottom area,
x90

Figure 2. Gallbladder of the control group at SEM

A. Gallbladder bottom with wide and low folds of mucous membrane,
hypertrophy of muscle fibers, edema and inflammatory infiltration of
the wall layers, x10

B. The same specimen with diffuse infiltration by segmentonuclear
basophilic and neutrophilic leukocytes, x40
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C. Gallbladder body with flattened folds, necrosis of muscular tunic
with evident inflammatory infiltration, x10

D. The same specimen with muscular fibers necrosis and polymorphic
inflammatory infiltration, x40

Figure 3. Gallbladder at acute phlegmonous inflammation. The light microscopy. Stained by hematoxylin and eosin

A. Gallbladder wall with a clear visualization of
layers in the bottom area, x30

B. Gallbladder mucous membrane with low and
wide folds in the body area, x230

C. Mucous membrane with polymorphous
inflammatory infiltration, x800
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D. Fibrous connective tissue of submucous layer
with inflammatory infiltration in the bottom
area, x800

E. Hypertrophy of the muscular tunic in the
bottom area with an enlargement of connective
tissue in the intermuscular space, x160

F. Evident inflammatory infiltration between
thickened fibers of the connective tissue of the
external layer in the neck area, x800.

Figure 4. Gallbladder at phlegmonous inflammation. SEM

The sharp reduction of quantity and height of mucous
membrane folds, their lysis was visualized at AGCh in all
areas of investigation. A total absence of inflammatory
infiltration was registered in mucous membrane of
gallbladder body and bottom at the evident lytic process.
There was a massive polymorphous inflammatory
infiltration in the neck area. Muscular fibers in the bottom
area were lysed and it was impossible to distinguish a
position of fibers. In the body area at preservation of the

fibers lysis pattern there were defined foci with preservation
of the structure, but with evident dystrophic changes. In the
neck area muscular fibers had unaffected structure, but with
dystrophic changes. There was no inflammatory infiltration
in the bottom area. There was an evident inflammatory
infiltration with a prevalence of segmentonuclear and
neutrophilic leukocytes. Diffuse polymorphous
inflammatory infiltration was in the neck. The enlargement
of the fibrous and fatty tissues was in all areas of
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segmentonuclear and neutrophilic leukocytes in all parts of

A. Gallbladder bottom with a gangrene of wall
layers without infiltration but with evident
inflammatory infiltration of external layer.

B. Gallbladder body with a total absence of the
folds, myolysis and evident diffuse
inflammatory infiltration.

C. Gallbladder body with preservation of
mucous layer folding, with distinguishable
muscular fibers and diffuse inflammatory
infiltration.

Figure 5. Gallbladder at gangrenous cholecystitis. The light microscopy. Stained by hematoxylin and eosin, x10
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C. Necrosis of muscular tunic in the bottom area, x800

D. Rough fibrous connective tissue of external layer with inflammatory
infiltration in the neck area, x800

Figure 6. Gallbladder at gangrenous cholecystitis. SEM
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SEM detected that a surface of mucous membrane at
AGCh had a smoothed shape subject to irregular folding
(Fig.6 a). There was a tissue necrosis without inflammatory
infiltration in the submucous and muscular layers (Fig.6 b,c),
an evident polymorphous inflammatory infiltration of
necrotizing tissue was detected in the adventitia. It was an
important fact, that connective tissue fibers in the external
layer had a rough structure with increase of their quantity per
unit area (Fig.6 d).

4. Conclusions

1. The light microscopy has been remaining a basic type
of investigation for diagnostics of morphologic forms
of gallbladder inflammation at calculous cholecystitis
in operated patients.

2. The research revealed that changes were variable
subject to the areas of investigation at destructive
forms of calculous cholecystitis. APhCh is specified
by manifested changes in the body area, at AGCh — in
the bottom area and gallbladder neck remains safer at
such types of cholecystitis

3. Scanning electron microscopy being the next level of
investigation gives essential information for
understanding and deep analysis of tissue structural
changes in different areas of gallbladder.

4. At scanning microscopy of phlegmonous-changed
gallbladder there was a hypertrophy of gallbladder
wall, an excrescence of connective tissue to
submucous layer, sharp hypertrophy of myocytes with
myolysis nidus and excrescence of rough connective

tissue fibers in interstitial  tissue, massive
polymorphous  inflammatory infiltration. At
gangrenous cholecystitis there were detected

smoothed relief, tissue necrosis without inflammatory
infiltration. Inflammation cells were detected only in
adventitia.

5. Light electronic microscopy shows the changes of
layers patterns at different forms of inflammation and
it is the source of demonstrable material of various
structural elements correlation between each other.

5. Discussions

Available researches devoted to the morphologic study of
the gallbladder were carried out in the middle of the last
century, without clear morphologic characteristics of the
changes subject to anatomic part of the gallbladder. We have
not also found studies which were devoted to the comparison
of the gallbladder changes at the light and scanning
electronic microscopy. Exactly these facts were a starting
point for this research.

REFERENCES

(1]

[13]

[14]

Altiev B.K., Boynazarov [, Kh., Atadjanov Sh.K.,
Khoshimov M.A. Endoscopic interventions in the treatment
of residual and recurrent choledocholithiasis. // Issues of
clinical medicine. — Moscow, 2007.- Ne1(9). -p. 74-77.

Aripov  U.A., Aripova N.U. Cholecystitis and its
complications. // Repub.scinetific-practical conference with
international participation. -Bukhara, 1997.- p.6-7.

Aripova N.U., Nazirov F.G., Gimazetdinov I. Iatrogenic
injuries of the biliary tracts.. // Surgery of the 20" and the 21
century. - Bishkek, 2000. -p. 341-345.

Baybekov .M., Vorojeykin V.M., Ikramov A.l. Functional
morphology of esophagus, stomach and liver at cirrhosis,
cholestasis and laser therapy..- tashkent: Ibn Sino, p.1995. —
240.

Beburishvili A.G. Bile hypertension and acute cholecystitis.
-50 lectures on surgery— M.: Media Medica, 2003.- p.
198-216.

Bakhidov A.V., Shamirzaev B.N. Endoscopic surgery in the
treatment of patients with cholelithiasis, complicated by
obstructive jaundice // Materials of the XI Congress of
Belorussia surgeries. — Minsk, 1995. - p. 162-163.

Galkin V.A. Modern conceptions of pathogenesis as a basic
principle of biliary pathology prevention. // Ter Arch. -
Moscow, 2003.- Ne 1. —p. 6-9.

Ivannikov P.V., Chekalin N.S., Miroshnikov P.A. et al.
Iinduced conductivity and color cathodoluminescence in the
plates of natural diamonds in scanning electron microscope. //
Surface. X-ray, synchrotron and neutron investigations, 2007
Ne 7, p. 25-33.

Ilchenko A.A. Classification of cholelithiasis. // Ter.Arch.-
Moscow, 2004. - Ne2. —p. 75-78.

Karimov Sh.l., Krotov N.F., Kim V.A. Complications of
cholecystectomy at chronic calculous cholecystitis. // Endosc
Surg, Moscow, 2000. -Ne 4. -p.39- 41. 49.

Marakhovskiy Yu. Kh. Mapaxosckuii F0.X. Cholelithiasis:
modern condition of the issue. // Rus,JJour of gastroent.,
hepatol., coloproctol. - Moscow, 2003. - Ne1(13). —p. 81-91.

Polyakov V.V., Ustinov G.G., petrukhno E.V. Investigation
of elemental composition and structure of gallstone with the
help of scanning electron microscopy. Medical physics Ne4,
2010.

Savelyev V.S. Guide on emergency surgery of abdominal
cavity organs.— M: Triad, p.2004 — 640.

Khadjibaev A.M., Altiev B.K., Boynazarov 1. Kh,
Khashimov M.A. Treatment tactics at benign destruction of
biliary tracts, comolicated by purulent cholangitis. / Annals
of surgical hepatology. — Moscow, 2006. - Ne3(11). — p. 68.

Shalimov A.A., Shalimov S.A., Nichitaylo M.E. Surgery of
liver and biliary tracts. K.: Zdorovya 1993. — p.512.

Shamirzaev B.N., Achilov Sh. D. Features of laparoscopic
cholecystectomy in patients with acute and complicated
forms of cholecystitis. / Bulletin of emergency medicine. -
Tashkent, 2009- Ne 3- p. 14-17.



American Journal of Medicine and Medical Sciences 2017, 7(4): 179-185 185

Lloyd Z., Grossrau P., Shinbler T. Histochemistry of ferments.

— M: Mir, 1982. — p.270.

John A. Kiernan. Formaldehyde, formalin, paraformaldehyde
and glutaraldehyde: What they are and what they do. //
Microscopy Today 2000. 00-1: 8-12.

Atlas of scanning microscopy of the cells, tissues, organs. //
Under edition of Volkova O.V., Shakhlamov V.A., Mironov
A.A. — M.:Medicine 1987. p.464.

Practical scanning electron microscopy // Under edition of J.
Goalstane, Kh. Yakovits: translation from English. — M: Mir,
1978.

[21] Dotsenko A.P., Chinchenko E.I, Kvelashvili D.V.
Non-calculous cholecystitis. — K.: Zdorovie, 1990. — p.12.

[22] Korolev B.A., Pikovskiy D.L. Emergency surgery of bile
ducts. - M.: Medicine, 1990. — p. 240.

[23] Shalimov A.A., Shalimov S.A., Nichitaylo M.E. Surgery of
liver and bile ducts..- K.: Zdorovie, 1993. — p.512.



	1. Introduction
	2. Materials and Methods
	3. Results
	4. Conclusions
	5. Discussions

