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Objective of the study - to determine the structural differences of aponeuroses in
different age groups of patients with postoperative ventral hernias.

Material and methods. Comparative morphological studies of aponeuroses in 36
patients aged 40-76 years, operated by reason of postoperative ventral hernias in
hospitals 1, 2 of Samarkand State Medical Institute for postoperative ventral hernias,
were conducted by us. Patients are divided into 3 groups according to the WHO age
classification: Group I included patients at the age of 45-59 years old; Group 1l 60-74
years old; and the Group Il included patients aged 75-90 years old. The biopsy
specimens of the anterior abdominal wall, obtained during hernioplasty were subjected
to histological examination. Standard pieces of aponeurotic abdominal wall tissues
taken during surgery were fixed in a 10% formalin solution on phosphate buffered
saline for light microscopy examinations. Paraffin sections were stained with
hematoxylin and eosin (H&E).

Results. Investigation of biopsy specimens of aponeuroses and adjacent muscle tissue in
patients of different age groups have revealed significant structural differences that can
determine the frequency of hernias of the anterior abdominal wall and their recurrences.
Conclusions. The studies have shown that with advancing age significant structural
disturbances occur at aponeurosis of the abdominal rectus muscles. The nature of these
changes, especially the disruption of the collagen fiber arrangements, suggests that
these structural changes are responsible for the weakening of the aponeurosis.
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BIKOBI CTPYKTYPHI 3MIHU ATTOHEBPO3IB ITPAMUX M'A31B )KUBOTA Y
XBOPHX 3 MICJIAONEPAIIIAHUMU BEHTPAJILHUMU I'PHOKAMUA

@.I: Hazupos, A.M. Lllamcics, I.M. Baiioekos, O./]xnc. Euionxooxncaes, C.C. /Jasnamos

Mema pobomu - gusagumu cmpyKmypHi ¢iOMIHHOCMI ANOHEEPOo3i8 ¥ PiZHUX GIKOGUX
epynax nayicHmia 3 niciaonepayiuHuMy 8eHMpaTbHUMU SPUHCAMU.

Mamepian i memoou. Hamu nposedeno nopisusiibHi Mopghonoziuni 0ociiodcenHs
anonesposie 36 xeopux, onepoganux 1 i 2 kninikax Camapkanocbkoco 0epoicagno2o
MeOUUHO20 THCMUMYmYy 3 NPUEoOY NiCIAONePaYiliHUX eHMPATLHUX epudc y 8iyi 6io0 40
00 76 poxkig. Xeopi posnodineni na 3 epynu 3a 6ikoeoio knacugikayicio BOO3: I.
Cepeoniti gix 45-59 poxis; I1. Iloxunuii eix 60-74 poxis; III. Cmapeuuii gix 75-90 pokis.
Hocniosicennto niooasanucsi bionmamu nepeoHvoi yepegHoi CmiHKl, ompumMani nio yac
eepuionnacmuxu. [[nsa ceimnogoi Mikpockonii cmanHOapmui wMamouku anoHespomudHol
MKAHUHY NepeOHboi YepeaHoi cminku, 63smi nio yac onepayii, ixcysanu ¢ 10% pozuuni
Gopmaniny na pocghamnomy 6yghepi. Ilapaginosi spizu gpapbysanu cemamoxcuninom i
€03UHOM.

Pezynomamu. Ilpogedeni OocnioxcenHs bionmamie anoneposis i npune2noi m'sa306oi
MKAQHUHY Y NAYIEHMIG PIZHUX GIKOBUX 2pYN 0036O0NUNU GUAGUMU CYMMEG] CIMPYKMYPHI
GIOMIHHOCI, AKI MOJICYMb GU3HAYAMU YACMOMY SPUIIC NEPEOHbOT YepeHOi cminKu ma ix
Dpeyuousu.

Bucnoexu. I[Ipogedeni 0ocniodicenHs nokasany, wo 3 6ikom Maioms micye cymmesi
NOpYULeHHs CMPYKMYPU anoHespo3a NpAMUX M'a3ie sgcusoma. Xapakmep yux 3miH, a
came nopyuieHHs 6NopsaO0KO6AHOCII PO3MAULYEAHHS KOJIA2eHO8UX 6010KOH, 003680111€
npunyckamu, wo came yi CMpPYKMYPHI 3MIHU € OCHOB0I0 NOPYULEHHS MIYHOCMI
anoHesposa.
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603PACMHbIX 2PYNNAX NAYUEHIMOG C NOCICONEPaAYUOHHBIMUY GEHMPATOHEIMU CPBINCAMU.
Mamepuan u memoodsi. Hamu npogedenvl cpagnumenvHvie MOpghonocudeckue ucciedo-
8aHUs anoHegpo306 36 bonvHbIX, onepupogannulx 1 u 2 xiunuxkax CamapkaHockozo
20CY0apCcmeeHH020 MeOUYUHCKO20 UHCIMUMYMA No NOGOOY NOCICONEPaAYUOHHBIX GeHIN-
paneHbiX 2puloc 8 ozpacme om 40 0o 76 nem. BonvHvle pazdenenvt Ha 3 epynnvl no
so3pacmuoi knaccugpuxayuu BO3: I. Cpeonuii gospacm 45-59 nem; I1. [ooicunoii 6ospacm
60-74 nem; 1ll. Cmapueckuii 6o3pacm 75-90 nem. Hccnedosanuio noogepeanuce 6uon-
mamul nepeoHeli OPIOWHOL CMEHKU, NOJYYeHHble GO8peMs cepHuoniacmuku. na
€8enoBOl MUKPOCKONUYU CIMAHOapMHble KYCOUKU anoHe8pomuieckoll mKaHu nepeonei
OproutHoll cmenku, 83samele 80 8pems onepayu, Quxcuposanu 6 10% pacmeope gopmanu-
Ha Ha pocamuom Oyghepe. [lapagurogvie cpesvl OKpaWUBATU 2eMAMOKCUTUHOM U I03U-
HOM.

Pezyavmamol. [Ipogederntvie ucciedo8anus OUONmMamos anoHeapo308 U npunexicaujeil
MBIULEYHOT MKAHU Y NAYUEHMOE PA3TUYHEIX 603DACTIHbIX 2PYNA NO360JUNU GbIAGUMY
cywjecmeeHHvle CMpYyKmypHele pasiuyus, KOmopblie MO2ym onpeoenams Yacmomy epulic
nepeoweil OPIOULHOU CIMEHKU U UX Peyuoussl.

Boi6oost. IIposedennvie ucciedoeanus nokazaiu, Ymo ¢ 603pacmom umeem Mecmo cy-
WecmeeHHvle HapyuleHUs CmpyKmypsl anoHeepo3a NPAMulX Mululy Jcugoma. Xapaxkmep
IMUX USMEHEHUT, A UMEHHO HAPYULeHUsl YNOPAO0YeHHOCIU PACNOIONCEHUS KOJINA2CHOGbIX
60JIOKOH, NO360Jsem Npeonosazame, Ymo UMEHHO SMuU CMPYKMYpPHble UMEHeHUs
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SAGNSIOMCS OCHOBOI HapyuieHus npo4YHocmu anonesposda.

Introduction

Hernias of the anterior abdominal wall are the common
surgical diseases. Life-time occurrence in general the
population is about 3-7%. A hernia can form anywhere in
the abdominal wall, but more often it occurs in the so-
called weak areas [2]. According to the recent data, 2-15%
of laparotomy is complicated by postoperative ventral
hernia (POVH), while patients with POVH account for 20-
27% of the total number of patients with ventral hernias
[3,4,7].

The leading causes to the formation of hernias are
diverse. One of the reasons for the formation of POVH is
the disruption of the connective tissue formation in the
postoperative scar area in combination with other
etiologic factors that are divided into predisposing and
generating factors. Predisposing factors include: the age
of the patient, excessive or lack of subcutaneous fat,
pregnancy and multiple birth, decreased regenerative
capacity of tissues and overall decrease in the reactivity
of the organism [5, 6].

It can be assumed that the frequency and especially,
recurrence of the hernias in the anterior abdominal wall is
due to age-related changes in the corresponding
abdominal wall structures and, first of all, structural
changes in aponeurosis [1]. However, morphological
studies of aponeurosis of the anterior abdominal wall in
the age aspect have not been studied.

Objective

To determine structural differences of aponeuroses in
different age groups of patients with postoperative
ventral hernias.

Material and methods

We conducted comparative morphological studies of
aponeuroses from 36 patients operated in 1st and 2nd
hospitals of the Samarkand State Medical Institute
(SamMI) for postoperative ventral hernias in patients at
the age of 40 to 76 years old. Patients were divided into 3
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groups according to the WHO age classification: Group I
included patients aged 45-59 years old; Group II consisted
of patients at the age of 60-74 years old; and Group III
included patients at the age of 75-90 years old.
Morphological studies were conducted in the pathologic
anatomy laboratory of the Republican Specialized Center
of Surgery named after academician V. Vakhidov (RSCS)
based on the scientific contracts between the Pediatric
Surgery Department and 1st surgical disease department
of SamMI and the pathologic anatomy laboratory of the
RSCS. The biopsy specimens (mainly aponeuroses) of the
anterior abdominal wall, received during the hernioplasty,
were analysed. For light microscopy, standard pieces
(0.3?0.3 c¢m) of aponeurotic tissue of the abdominal wall
taken during the operation were fixed in a 10% formalin
solution on phosphate buffered saline. Paraffin sections
were stained with hematoxylin and eosin. Light-optical
micrographs were obtained on Zeiss Axioskop 40 micros-
cope coupled with a digital camera. All photomicrographs
were processed and stored on a computer using the
Microsoft-Windows XP-Professional application software.

Results and discussion

Studies of the biopsies of aponeuroses and adjacent
muscle tissues in patients of different age groups have
revealed significant structural differences that can deter-
mine the frequency of hernias of the anterior abdominal
wall and their recurrences.

In the first age group (patiens age 45-59 y.o.), muscle
tissue adjacent aponeurosis revealed that muscle fibers
are closely adhere to each other. With interlayers of fatty
and loose connective tissue with vessels (Fig. 1).

In the group of elderly patients (60-74 years), the
interlayers of connective tissue between the muscle fibers
were wider, there were more adipose cells. Hemorrhages
were identified in the interlayer of connective tissue,
(Fig2)

In the senile age group (75-90 years.) large gaps were
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Figure 2. Muscle tissue of the anterior abdominal
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Figure 1. Muscle tissue of the anterior abdominal

wall. Tight adherence of muscle bundles to each other. wall. Well-developed layers of adipose and loose
Thin layer of adipose tissue. The patient is 45 years old. connective tissues. The 10 x 10 specimen from 61 years
H&E 10x 10 old patient

determined between the bundles of muscle fibers. Muscle  cells, were found with the predominance of pathological
fibers were atrophic. There was a proliferation of forms of extravascular erythrocytes (Fig. 4-6).

connective tissue with the phenomena of circular cell Aponeurosis of the anterior abdominal wall (rectus
infiltration. Often there were blood and lymphatic vessels  abdominis) is a wide tendon plate, formed from dense
with enlarged lumens. Muscle fibers were located collagen and elastic fibers, with few vessels. This
chaotically. Significant volume is occupied by aponeurosis is one of the most solid formations that

"structureless" zones (Fig. 3.4). determines the success of hernioplasty and prevents the
Along with the vessels with enlarged lumens hernia recurrences.
numerous blood cells inside the lumen, mainly red blood However, with advancing age certain structural
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Figure 3. Muscle tissue of the anterior abdominal Figure 4. Muscle tissue of the anterior abdominal
wall. Wide gaps between muscle fascicles ("'non- wall. Wide gaps between muscle fascicles ("'non-
structural" zones). Vessels with enlarged lumens with structural" zones). Enlarged lymphatic capillaries. The

accumulated erythrocytes inside. The 10x10 specimen 10x10 specimen from 75 years old patient

from 75 years old patient
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Figure 5. Muscle tissue of the anterior abdominal Figure 6. Muscle tissue of the anterior abdominal
wall. Wide gaps between muscle fascicles ("'non- wall. Wide gaps between the muscle fascicles (''non-
structural" zones). Enlarged blood vessels, structural"" zones), extravascular erythrocytes. The
extravascular erythrocytes. The 10x10 specimen from 10x10 specimen from 77 years old patient
77 years old patient
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changes in the aponeuroses weakens it.

In patients aged 45-59 years, the fascicles of collagen
fibers were thick, closely adjacent to each other and were
arranged in several layers. The fibers were wavelike
curved and run in the same direction parallel to each other,
along the long axis of the aponeurosis. They were rather
monomorphic with tinctorial properties (Fig. 7-8).

The general histoarchitectonics of collagen beams of

- -]

Figure 7. The aponeurosis from a.45 years old
patient. Dense location of collagen fibers with
characteristics of tortuosity. H&E 10 x 40

aponeurosis in individuals under 60 years of age persists.
The bundles of collagen fibers have the correct
orientation. However, rather wide gaps appear between
the bundles of collagen fibers, in which free erythrocytes
were determined. There was a pronounced twisting of the
beams (Fig. 9)

At the operated patients at the age of 60-74 years
(elderly age) in aponeuroses more serious changes were

.

Figure 8. The aponeurosis from a 45 years old
patient. Dense location of the collagen fibers with a
characteristics of tortuosity. H&E 10 x 40
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Figure 9. The aponeurosis from 57 years old patient. The appearance of gaps between the fascicles of collagen
fibers, the characteristic tortuosity is preserved. H&E 10 x 40

revealed, bundles of fibers branch, into separate fibers.
The arrangement of the fibers characterizes randomness.
The pattern of the beams varies, their characteristic
tortuosity is smoothed out. In large spaces, a large number

of erythrocytes is determined. The bundles of collagen

S SO

Fig_u}'e 10. TThe aponeurosis of 66 years old patiet.
Large gaps between the bundles of fibers with red blood
cells in them. H&E 10x 10
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fibers lose contact with each other (Fig. 10,11).
Variability of the collagen fibers sizes, locations and

shapes was revealed; their tinctorial properties. The

interfiber spaces increased in size. The most characteristic

Figure 11. The aponeurosis of 66 years old patiént.
Large gaps between the bundles of fibers with a loss of

tortuosity. H&E 10 x 40
ISSN 1727-4338 https://ww.bsmu.edu.ua

77



OpwuriHanbHi AoCNiMKEHHS

is the chaotic arrangement of the fibers (Fig. 11 -13).

The greatest changes in the structure of aponeuroses
of the abdominal rectal muscles were revealed in patients
of the oldest age group of 75-90 years (old age).

Collagen fibers, as a rule, were scattered with a weakly
expressed tendency to form bundles. Free erythrocytes
are located in the expanded spaces between the fibers
(Fig.14).

It is often observed that the collagen fibers are
separated by a kind of loose network, with a large volume

Figure 12. The aponeurosis of 66 years old patient.
Chaotic arrangement of fiber bundles. H&E 10 x 40

Y g

Figure 14. The aponeurosis of 77 years old patient.
Chaotic arrangement of scattered fibers with extended
spaces between them, without pronounced formation of

bundles. H&E 10x40.

Conclusions

The study shows that with advancing age there are
significant structural derangements in aponeurosis of the
abdominal rectal muscles. The nature of these changes,
namely the disruption of the collagen fibers arrangement
suggests that these structural changes were the basis for
the weakening of the strength of aponeurosis.
Appearance of free erythrocytes in the zones between
fascicles, as well as widening the lumen of the vessels
with accumulations of erythrocytes in them indicates
increased permeability of the vascular walls and the
disturbance of microcirculation. All these structural
changes affect the strength of the anterior abdominal wall,
reduce its adaptation to mechanical stress and ultimately
contribute to the formation of postoperative ventral
hernias.
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of "structureless" zones (Fig. 15). Our postoperative
observations showed that such patients had hernia
recurrence in the late period.

Therefore, in elder age group patients with
postoperative ventral hernia remodeling of the muscle and
connective tissue occurs in the aponeurosis structure as a
result of dystrophic and regenerative processes. These
changes are considered as compensatory processes in
response to partial death of the aponeurosis tissue.

- e INY ) [ 4

Figure 13. The aponeurosis of 66 years old patient.
Chaotic arrangement of fiber bundles with extended
spaces. H&E 10x40

P L ;!,' i L ot pr
Figure 15. The aponeurosis of the 77 year old
patient. Chaotic arrangement of disparate fibers with
extended spaces between them, without the formation of

bundles. H&E 10x40

Prospects for the future research
Further researches will be conducted in this scientific
direction.
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