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Pathomorphological Changes in the Lungs
in Patients with Comorbidity Pulmonary
Tuberculosis and Diabetes Mellitus

Objective — to examine the pathomorphological changes in lung tissue in patients with pulmonary tubercu-
losis and diabetes mellitus.

Materials and methods. A prospective pathomorphological study was conducted of 60 cases of death of
patients who died from various causes, in which pulmonary tuberculosis and type II diabetes appeared as the
main disease in the final clinical and patho-anatomical diagnoses.

The patients were divided into three groups, the first subgroup consisted of 20 cases in which a diagnosis of
pulmonary tuberculosis was established without pronounced accompanying pathology; the second subgroup
included 20 cases of the combined pathology of tuberculosis and type II diabetes; to the third — 20 cases of
patients with type II diabetes without tuberculosis. The types of patients of both groups were representative in
terms of age and sex.

Results and discussion. The results of the pathomorphological examination of the lung tissue of patients
with tuberculosis without accompanying diabetes showed that in 90 % of cases the capillaries of the lung paren-
chyma structure were not changed, except for those areas that were involved in a specific classical tuberculosis
inflammation.

According to the results of the study of the histological material of the 2" group, it was established that one
of the key pathomorphological changes in the comorbidity of tuberculosis/diabetes is the development of pul-
monary microangiopathy, which was characterized by a marked violation of the structure of small blood vessels
of the microcirculatory channel of the lungs. Thus, the analysis of autopsy morphological material showed that
there is a histological picture of a change in the structure of the capillary channel: zones of complete obliteration
of capillaries appear, unevenness of the caliber of microvessels is observed, and the number of functioning capil-
laries decreases. It was found that in patients of the 3 group, probably (p < 0.05) 85 % more often compared to
15 % in the 1st group, changes in the alveolar epithelium were observed.

Conclusions. Pathomorphological changes in the lungs in patients of the 2" and 3 examination groups
include microangiopathy, pulmonary fibrosis, degeneration of the alveolar epithelium and, as a result, respiratory
tract dysfunction. These changes contribute to the development of serious complications and require special
attention in the treatment of patients with TB/DM co-infection to prevent further deterioration of lung tissue.
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here has been a changing trend in the morpho- been a commonly associated co-morbid condition
logical pattern of pulmonary tuberculosis (TB)  with TB over the years. In recent years, more and
over the years [3]. Tuberculosis is a socially deter- more studies are appearing that indicate changes in
mined disease with a high prevalence in the Eastern the pathogenetic course of the inflammatory reac-
European Region [7]. Diabetes mellitus has always tion in patients with pulmonary TB and diabetes
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mellitus (DM). There are few studies dedicated to
the study of the mutually aggravating effect of
diabetes on pathomorphological changes in the
lungs during TB infection [11].

Pathomorphological changes in the lungs in TB
are diverse and have many features. They range from
the formation of granulomas and necrotic processes
to the development of caverns and fibrosis, which
together form a complex of destructive changes in
lung tissue [10]. Pathomorphological changes in the
lung tissue of patients with TB are important in the
formation of the clinical picture, influencing its course
and complicating the process of its treatment [1, 9].

Morphological changes in the structure of lung
tissue in DM are characterized by a complex of
structural and functional disorders associated with
the long-term consequences of impaired carbohy-
drate metabolism of varying complexity and the
formation of insulin resistance, including at the level
of peripheral tissues [4, 8].

Objective — to examine the pathomorphological
changes in lung tissue in patients with pulmonary
TB and diabetes mellitus.

Materials and method

A prospective pathomorphological study was
conducted of 60 cases of death of patients who died
from various causes, in which pulmonary TB and
type II diabetes appeared as the main disease in the
final clinical and patho-anatomical diagnoses.

Primary medical accounting documentation was
studied: medical cards of inpatients (f. No. 003 /0) and
protocols of pathological examinations (f. No. 103 /0).
The collection of autopsy material (comparison and
main groups) was carried out on the basis of the
Chernivtsi Regional Pathological Anatomical Clinic
during 2021—2024, taking into account the «Law of
Ukraine on Burials and Funeral Matters as amended
according to the Law N1102-1V from 09.08.2024».

Material for research was collected no later than
6—12 hours after the onset of biological death. The
material was fixed for 48 hours in a 10 % solution
of neutral buffered formalin, dehydrated in an
ascending battery of alcohols and paraffin embedded
at a temperature of 54 °C. They were stained ac-
cording to the following methods: hematoxy-
lin-eosin (for inspection purposes), vanGieson’s
picrofuchsin with additional staining of cell nuclei
with Weigert’s hematoxylin (to assess the degree of
development of scleroplastic processes), chromo-
trope-aqueous blue according to the method of
N.Z. Slinchenko (for the identification of fibrin and
the fibrous component of the stroma) [5].

When performing histological studies, a Delta
Optical Evolution 300 Trino Plan LED biological
microscope was used; magnification x40, x 100,

Fig. 1. Histological micropreparation

A capillary with a preserved muscular layer of the endothelium,
whole blood, erythrocytes in the lumen, no pathological changes
in the capillaries. Staining with hematoxylin and eosin. x 100.

x 400, x 600, x 1000 (eyepiece x 10; lenses x4, x 10,
x40, x60, x 100) [10]. Digital copies of the optical
image of the sections of the microscopic preparations
were obtained using an Olympus C740UZ digital
camera using different microscope lenses depending
on the purpose of the analysis.

The randomization of the cases selected for the
study made it possible to form three groups: the first
group consisted of 20 cases in which the diagnosis
of pulmonary TB was established without DM; the
second group included 20 cases of the combined
pathology of TB and diabetes; to the third group
20 cases with diabetes but without concomitant TB.
The types of cases selected for the study were rep-
resentative in terms of age and sex.

Results and discussion

The results of the pathomorphological examina-
tion of the lung tissue of patients with TB without
accompanying diabetes showed that in 90 % of cases
the capillaries of the lung parenchyma structure were
not changed, except for those areas that were invol-
ved in a specific classical TB inflammation (Fig. 1).

The results of the histological examination
showed that the remodeling of the connective tissue
stroma of the lung tissue, which is the cause of the
emergence of various variants of residual changes in
the lungs, was also detected in the vast majority of
patients of the 1+ group (95 %) vs (5 %) patients of
the 3" group (Fig. 2).

According to the results of the study of the his-
tological material of the 2" group, it was established
that one of the key pathomorphological changes in
the comorbidity of TB/diabetes is the development
of pulmonary microangiopathy (Fig. 3), which was
characterized by a marked violation of the structure
of small blood vessels of the microcirculatory chan-
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Fig. 2. Histological micropreparation

The Pirogov—Langhans cell is an epithelioid-lymphoid tubercle,
is a cluster of cells, and connective tissue of various degrees of maturity
is also visualized. Staining with hematoxylin and eosin. x 100.
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Fig. 3. Histological preparation of lung tissue — sclerosis
of the capillary wall, decrease in the number of smooth
muscle cells, hyalinosis of the wall, flattening of the
endothelium

Staining with hematoxylin and eosin. x 100.

Fig. 4. Histological micropreparation

Capillary wall thickening, sclerosis, focal endothelial proliferation,
congestion. Staining with hematoxylin and eosin. x 100.

nel of the lungs. Thus, the analysis of autopsy mor-
phological material showed that there is a histo-
logical picture of a change in the structure of the
capillary channel: zones of complete obliteration of
capillaries appear, unevenness of the caliber of
microvessels is observed, and the number of func-
tioning capillaries decreases. The changes that were
found included an increase in the size and sclerosis
of the capillaries, as well as the accumulation of col-
lagen in the walls of the vessels, which is known [2]
to cause a decrease in their elasticity and impaired
blood circulation.

The identified changes were noted in 7 patients
(35 %) of the 1+ group, 19 patients (95 %) of the
2 group, and 13 patients (65 %) of the 3" group of
the study, and it can be assumed that these changes
cause the development of massive pulmonary fibro-
sis, which impairs the functional capacity of the
lungs in case of tuberculous inflammation against
the background of diabetes.

During the morphological study, we discovered
various degrees of degenerative processes in the
alveolar cells, which are pathogenetically the cause
of gas exchange disorders and a decrease in the
respiratory function of the lungs, including in the
form of a decrease in the ability to oxygenate the
blood and an increase in the partial pressure of car-
bon dioxide in the blood.

It was found that in patients of the 2" and
31 groups, probably (p <0.05) 90 % and 85 % more
often compared to 15 % in the 1+ group, changes in
the alveolar epithelium were observed (Fig. 4). In
particular, degenerative processes in alveolar cells,
which pathogenetically caused a gas exchange viola-
tion and a decrease in the respiratory function of
the lungs in the form of a decrease in the ability to
oxygenate the blood and an increase in the level of
carbon dioxide in the body.

Focal sclerosis and hyalinosis of the vessel wall,
flattening of the endothelium, focal areas of inflam-
mation, single lymphocytes, uneven thickening of
the capillary wall — all these changes are typical
for most patients of the 2" and 3" study groups.
However, in patients with TB, without accompa-
nying diabetes, damage to blood vessels was
observed extremely rarely. The majority of patho-
morphological changes in histological preparations
in such patients indicated the presence of a muscle
layer in the vessel, with normal-sized endothelio-
cytes, and the absence, in the vast majority of
cases, of excess connective tissue in the vessel wall.
These changes contribute to the development of
serious complications and require special attention
in the treatment of patients with TB/DM co-
infection to prevent further deterioration of lung
tissue.
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Conclusions

1. The results of the histological examination
showed that the remodeling of the connective tissue
stroma of the lung tissue, which is the cause of the
appearance of various variants of residual changes
in the lungs, was detected in the vast majority of
patients of the 1+ group (95 %), compared to 5 % of
patients in the 3 group.

2. Pathomorphological changes in the lungs in
patients of the 2" and 3" examination groups include
microangiopathy, pulmonary fibrosis, and degen-
eration of the alveolar epithelium. Also, we have
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I[TaromMopdonoriyHi 3MiHU B NIereHAX Y XBOPUX Ha KOMOPOiAHICTb
TYOEepPKY/bO3 JIeTeHb Ta 1IYKPOBWUL fiabeT

Mema po6omu — BuzHaunTI TaTOMOPMOIOrTYHI 3MIHM JIEreHeBOI TKAHMHU B HMALIEHTIB i3 TyOepKYIbo-
30M Ta CyMyTHIM I[yKPOBUM /[iaGeTOM.

Mamepianu ma memoou. IIpoBesieHO MPOCIIEKTHBHE MATOMOPGOIOTIUHE AOCTi/KeHHsT 60 BUIMAIKiB
CMepTi XBOPHX, 110 TIOMEPJIH 3 PI3HUX MPUYMH Ta B AKUX B OCTATOYHOMY KJIIHIYHOMY Ta MATOJIOTOAHATO-
MIiUYHOMY IiarHO3i IK OCHOBHE 3aXBOPIOBAHHS 3a3HaY€HO TyOEpKyIbo3 JIereHb i IyKPoBUil aiaber 2 TUILy.

XBOpUX PO3MOALMNAIN Ha TPH Tpynu: Tepina — 20 BUMAAKIB TyOEePKYJIb03y JiereHb (Ge3 BUPa3Hol CyIyT-
HBOI TaToJIOTi, Apyra — 20 BUMAAKIB MOEAHAHHS TYOEPKYJIbO3y Ta IIyKPOBOTO [iabery 2 THIly, TpeTs —
20 BumaKiB 1IyKpoBOro miabery 2 tuiry 6e3 TyOepKyIbo3y. Yci rpyriu Gy Perpe3eHTaTHBHIMH 32 BIKOM
Ta CTaTTIO.

Pesynvmamu ma o62060penns. Pesynbratu matoMophOJIOTiaHOTO AOCTIZKEHHST JIETeHEeBOI TKAaHWHI
HALi€HTIB i3 Ty6epKyIb030M 6€3 CYMyTHHOIO I[YKPOBOTO [Aiabery cBiaumian mpo Te, o B 90 % Bumaakxis
KalllJIIpi CTPYKTYPU JIEr€HEBOI MapeHXiMu OyJin He 3MiHEHi, OKPIM JiISHOK, 3ajlydeHuX y crernudivne
KJIACHUYHe TyOepKyJIbO3HE 3allaleHHSI.
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JlocmimkeH s TiCTOOTIYHOTO MaTepiary APYToi TPYTH BUSABUIIO, O OAHIEI0 3 OCHOBHUX MATOMOPGhOJIO-
MiYHUX 3MiH IPU KOMOPOIIHOCTI TYyGEPKYJIb03/IyKPOBHil iabeT € PO3BUTOK JIEreHeBOi MiKPOAHTiOMNAaTii,
SIKA XapaKTePU3yBaIacst BUPA3HUM TIOPYIIEHHSIM CTPYKTYPHU APIOHUX KPOBOHOCHUX CYIMH MiKPOITUPKYJISI-
TOPHOTO pycJia JiereHb. AHaJIi3 aBTOICITHOTO MOP(OJIOTiYHOrO MaTepiay MOKasas, 10 Ma€ MicCIle TiCTOJI0-
rivHa KapTUHA 3MIHU CTPYKTYPH KalliJIIPHOTO PycJa: 3 BJISIIOThCS 30HKM MOBHOI 0OJriTepartii Karispis,
CIIOCTEPIra€ThCsl HEPIBHOMIPHICTD KaiOpy MiKPOCY/ANH, 3MEHIIYETHCS KiJIbKICTh KaIJIsIPiB, M0 (hYHKIHO-
HYIOTh. Y XBOPUX TPETHOI TPYIHN JOCTOBIPHO Ha 85 % WacTiliie TIOPiBHSHO 3 MAI[iEHTAMM TIEPIIOi CITOCTepi-
TaJInCs 3MiHU aJIbBEOJISIPHOTO eI Teio.

Bucnosxu. Ilatomopdosoriuni 3MiHN JIeTeHb y TTAIIEHTIB IPYTOI Ta TPETHOI TPYTI MTPECTaBIEH] MiKPO-
aHTioNaTisIMH, JiereHeBUM (hiGPO30M, JlereHepalli€lo aabBeOJSIPHOTO ETTeN0, 10 TPU3BOAUTH JI0 MOPY-
meHHs (QYHKII AUXaThbHUX MIIAXIB. 3a3Ha4eHi 3MiHU CIPUYMHIOIOTH PO3BUTOK CEPHO3HNX YCKIATHEHD i
oTpebyIoTh 0COOIMBOI yBaru NPH JIIKYBaHHI MAIiEHTIB i3 MOEHAHHSAM TyOEPKYJIbO3y Ta IIyKPOBOTO Jia-
Gery Jist 3a06iTaHHs MOAAIBIIIOMY TIOTiPIIEHHIO CTAHY JIETeHEBOT TKAHWHH.

Kanrouosi cosa: mopdouioris, Ty6epKyIb03, IyKPOBHii fiabeT, MikpoaHTiomnaTii, (hibpos.
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