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[MEPEOMOBA / PREFACE

CyuacHa KniHiyHa natonorisa 6a3y€eTbCA Ha KOMMNIEKCi HAYKOBMX 3HaHb Pi3HUX CreliaNbHOCTeN,
MeTOZIB AOCNiAXeHHA, aHani3y pe3ynbraTiB. OfgHMM i3 HanBaxnNMBiWmMx 6a3nciB CyyacHOI Npak-
TUYHOT MeguUMHN € NnaToMopdonoriyHa fiarHocTnka 6ioncin, onepauiitHoro matepiany, HeKpo-
ncin. MopAg i3 KNAaCUYHUMK NATOTICTONOTNIYHUMWN AOCAIAXEHHAMN 3aCTOCOBYIOTbCA LINTONOTIYHI
MEeTOAN, LUTOXIMiYHiI, ricToxXiMmiuHi, imyHoMopdonoriyHi Towo.

MponoHoBaHWI aTnac AeMOHCTPYE ANA CTyAEHTIB, NiKapiB pPisHUX crneuianbHOCTeR, a 0Co6-
NMBO ANA NaToMopdonoris, YCi BapiaHTU Bi3yaNbHUX 3MiH, AKi MOXINBO N06aunTh B Mikponpe-
naparax, Npauoym 3 MikpOCKOMOM.

ABTOPY MaloTb HaAito, WO i CTyAEHT, i 3BMYaHNI NiKap, NaTOriCTONOr i HayKoBeLb 6yab-AKOi
cneuianbHOCTI 3MOXKYTb 3HaNTN B UbOMy GyHAAMEHTaNbHOMY KepiBHULUTBI “KapTHY” NeBHOro
CMMNTOMY, CUHAPOMY 4/ Ho3oMoriyHol popmun. TobTO, aTnac 3a CBOIM 3MICTOM i KifbKICTIO ifnto-
CTpaUin Mmoxke 6y TN HACTINIbHMM KepPiBHMLITBOM Bif CTYAEHTa A0 Nikapa 6yab-akoro ¢axy.

ABTOpPW roTOBI NPUNHATN 3ayBaXKEHHA AK NO TEKCTY, TaK i HA PaxyHOK iNOCTPATUBHOIO MaTepi-
any. CnogisaemMoch, Lo atnac byae NONoOBHIOBATUCh Y HACTYMHUX BUAAHHSX.

Konekmue aemopie

Modern clinical pathology is based on scientific knowledge complex of various specialties,
research methods, result analysis. Pathomorphological diagnostics of biopsies, surgical material,
necropsies are considered to be one of the most important bases of modern practical medicine.
Along with classical pathohistological examinations, the following methods are used: cytologi-
cal, cytochemical, histochemical, immunomorphological ones, etc.

The proposed atlas demonstrates to students, physicians of various specialties, and especially
pathomorphologists, all the variants for visual alterations that can be seen in micropreparations
by using a microscope.

The authors hope that both student and ordinary physician, histopathologist and scientist of
any specialty will be able to find a "picture” of certain symptom, syndrome or nosological form
in this fundamental guide. That is, the atlas according to its content and number of illustrations,
can be a desktop guide from student to physician of any specialization.

The authors are ready to accept comments both on the text and illustrative material. We hope
that the atlas will be updated in further editions.

Authors' collective
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[naga 1. MaTonoriyHe HaKoNU4YeHHA NpPoAYKTiB 06MiHy (gucTpodii)

Chapter 1. Pathological accumulation of metabolic products (dystrophies)

1.1. BHY TpilUHbOKNiTUHHE HaKONUYeHHs binkis.,
ninigie i Byrneeopgie (napeHximaTo3Hi gucTpodii)

1.1.1. MapeHximaTo3Hi 6inkosi gucTpodii (gucnpo-
TeiHo3w)

1111, FianiHoBo-KpanvHHa gucTpodis

1.1. The intracellular accumulation of proteins,
lipids and carbohydrates (parenchymatous
dystrophies)

1.1.1. Parenchymatous protein dystrophies (dyspro-
teinoses)

11.1.1. Hyaline-droplet dystrophy

Puc. 1.1. laniHoBo-KpananHHa gucTpodis HUPKU.
[emaToKcuniH i eo3nH, x400.

Pi3HOBMA, MapeHXiMaTO3HOro AMCNPOTEiHO3y. TPaKTyeTbCA AK
bOKaNbHUIA  KoarynauiMHMIA HEKPO3 KAITUHW. Y umTonnasmi
KNiTUH eniTenito 3BMBUCTMX KaHa/bLiB KPyMHi rianiHonoAibHi
Kpanni, 3abapsieHi y poxesnit Konip (1). EniTenianbHi KNiTMHM
36inblWeHi B 06’EMI, X MexKi HediTKi. [POoCBITM KaHaNbLiB 3BYKe-
Hi (2), micTaTb Binkosi npeuunitaty (3). MopdonoriyHmin nposs
HebpPOTUYHOro CUHAPOMY

Fig. 1.1. Hyaline-droplet kidney dystrophy.
Haematoxylin and eosin, x400.

Type of parenchymatous dysproteinosis. It is considered as focal
cellular coagulative necrosis. In the cytoplasm of epithelial cells
of the convoluted tubules, there are large hyaline droplets which
are pink stained (1). Epithelial cells are enlarged in volume, their
borders are irregular. The tubular lumens are narrowed (2), con-
taining protein precipitates (3). Morphological manifestation of
nephrotic syndrome
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Puc. 1.2. “3epHucTa guctpodia”
eniTenito NPoKCUManbHUX
3BUBUCTUX KaHaNbLiB HUPKM.

femaToKcKAiH i eo3nH, x400. “3epHu-
cTa amctpodia” — o3Haka rinepdyHKLl
YABTPACTPYKTYP KAiTMHW. LnTonnasma
eniTenito  3BMBUCTUX KaHanbuiB api6-
Ho3epHucTa (1). MposB TPAH3UTOPHOTO
npouecy Npu iIHTOKCKKaLiAX, FiNOKCil, iH-
beKLiAxX TOLWO, 3yMOB/IEHOrO HanNpyrow
BHYTPILWHBOKNTUHHUX CUCTEM.

Fig. 1.2. “Granular dystrophy”
of the epithelium of the proximal
convoluted renal tubules.

Haematoxylin and eosin, x400. “Granu-
lar dystrophy” is a hyperfunctional sign
of cellular ultrastructures. The epithelial
cytoplasm of the convoluted tubules has
a fine-grained structure (1). The mani-
festation of a transient process in cases
of intoxication, hypoxia, infections, etc.,
caused by tension of intracellular systems

Puc. 1.3. TigponiyHa guctpodis
HUPKW.

[emaToKcMAiH i eo3nH, x200. Pi3HO-
BMA ~ MapeHxiMaTo3HOro  AMcrpoTei-
Ho3y. TpaKTyeTbcA AK doKanbHW abo
TOTaNbHWUI (BanoHHa aucTpodin) Konik-
BAUMHWUIA HEKPO3 KAITUHKW. Habpsk i Ba-
Kyoni3alifa LMTONAa3Mm KNITUH eniTenito
NMPOKCMMaNbHUX 3BMBUCTMX KaHa/bliB
(1). Aapa 3mileHi 4o BaszanbHOI Memb-
paHu (2). EnitenianbHi KNiTMHK 36inb-
WweHi B 06’emi, NPOCBITM KaHanbLiB pi3-
Ko 3BYy»eHi (3). MopdonoriyHnii nposs
HebpPOTMYHOTO CMHAPOMY.

Fig. 1.3. Hydropic kidney dystrophy.

Haematoxylin and eosin, x200. Type
of parenchymatous dysproteinosis. It
is considered as focal or total (balloon
dystrophy) cellular colliquative necrosis.
Swelling and vacuolization of the epi-
thelial cell cytoplasm of the proximal
convoluted tubules (1). The nuclei are
displaced to the basement membrane
(2). Epithelial cells are enlarged in vol-
ume, the tubular lumens are sharply
narrowed (3). Morphological manifes-
tation of nephrotic syndrome
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Puc. 1.4.TigponiyHa guctpodisa
eniTenito ropTaHi.

[emaToKcmniH i eo3nH, x200. PisHoBMA
napeHxiMaTo3HOro AucnpoTteiHosy. Ha-
OpAK | BaKyoAi3aL,isa LMTONAA3MM KNITUH
nosepxHesux LWapis enitenito (1) 3 ne-
pPEXOAOM Y KOMIKBaLiMHWI HEKPO3. Aapa
B HaraTbOX KNITUHAX BiACYTHI. XapakTep-
HO A/19 pecnipaTopHUX iHdEKL.

Fig. 1.4. Hydropic dystrophy of the
laryngeal epithelium.

Haematoxylin and eosin, x200. Type of
parenchymatous dysproteinosis. Swell-
ing and vacuolization of the cellular cy-
toplasm in the superficial layers of the
epithelium (1) with the transition to
colliquative necrosis. The nuclei are ab-
sent in many cells. It is a characteristic
feature in cases of respiratory infections

11.1.3. Porosa guctpodis 11.1.3. Horny dystrophy

Puc. 1.5. linepkepaTo3 wKipwu.

femaToKcuniH i eo3uH, x200. Pi3Ho-
BM/ MapeHXiMaTo3HOro AMcnpoTeiHo-
3y. HaamipHe yTBOpeHHA KepaTuHy (1)
y 3pOrosinomy enitenii 3 piskMm NOTOB-
LLIEHHAM POroBOro LWapy enigepmicy.
CrnocTepiraeTbca Npm aBiTamiHoO3i A.

Fig. 1.5. Hyperkeratosis of the skin.

Haematoxylin and eosin, x200. Type of
parenchymatous dysproteinosis. An ex-
cess buildup of keratin (1) in the corni-
fied epithelium with a sharp thickening
of the epidermal stratum corneum. It
is observed in cases of vitamin A defi-
ciency
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Puc. 1.6. Jleiikonnakis WwWuimnkn
MaTKWU.

femaToKcKAiH i eo3unH, x100. PisHoBuA
napeHXximaTo3Horo AucnpoteiHosy. Bi-
3yaNli3yeTbCA NATONOrYHE 3POroBiHHA
(1) GaraToWwapoBOro MAOCKOro Hespo-
roBiNIOro eniTenito cM3080i 060NOHKK
WWIKKM MaTKW. MepespakoBuin cTaH, 3y-
MOBIEHNIA XPOHIYHWUM 3anasabHUM NPo-
Lecom, naninomasipycHoto iHdeKLieto

Fig. 1.6. Leukoplakia of cervix uteri.

Haematoxylin and eosin, x100. Type of
parenchymatous dysproteinosis. It is
characterized by visualization of patho-
logical cornification (1) of the non-corni-
fied, stratified squamous epithelium of
the cervical mucosa. Precancerous con-
dition caused by chronic inflammatory
process, human papillomavirus (HPV)
infection

1.1.2. MapeHxiMaTo3Hi u1posi gucTpodii (ninigoswn) 1.1.2. Parenchymatous fatty (lipid) dystrophies
(lipidoses)

Puc. 1.7. XXuposa puctpodisa
neyiHkm.

CynaH Ill, x200. PisHoBMA, napeHxi-
MaTO3HOro Ninigo3sy. KpananmHu Kupy
YKOBTO-OpaHKeBoro konvopy (1). Kpyn-
Hi KpanavHK nepeBaxatoTb y nepude-
PUYHMX renaTouuTax, ApibHi — y ueH-
TPONOBYAAPHUX. TIPUUMHAMM PO3BUTKY
€ MmeTaboniyHi nopyleHHs (OXupiH-
HA, UyKpoBWi AiabeT, meTaboniyHui
CUHAPOM), renaToTPOonHi IHTOKCMKaLLT
(eTaHnon, xnopodopm, docdop TouLO),
rOPMOHasbHi  MOpPYLWeHHA, XBOPobu
cMcTeMM KposBi (aHemii) Tolwo.

Fig. 1.7. Fatty dystrophy of the liver

Sudan I, x200. Type of parenchyma-
tous lipidosis. Lipid droplets are yel-
low-orange colored (1). Large droplets
predominate in peripheral hepatocytes,
small droplets in centrilobular ones.
The causes of pathological develop-
ment are metabolic disorders (obesity,
diabetes mellitus, metabolic syndrome),
hepatotropic intoxications (ethanol,
chloroform, phosphorus, etc.), hor-
monal disorders, diseases of the blood
system (anaemia), etc.
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Puc. 1.8. Jlinigos neuiHku (“rycsava
neyiHka”).

CVHOHIM Bif0bpaXKae MaKpOCKOMIYHMIM
BUINAL NeYiHKM BroaoBaHOI rycku, Tob-
TO OZMH i3 MOX/MBUX MEXaHi3MiB pO3-
BUTKY — MeTaboiYHMX NOPYLLIEHHb NPU
KinbKicHOMY Ta fKicHOMy (He3banaHco-
BAHOMY) Xap4yBaHHI, OXKMWPIHHI, LyKpO-
BOMy AjabeTi, Aii renaToTponHuUx oTpyT
(eTaHon, xnopodopm, TeTpaxnopmeTaH
TolO), aHemisax, remobnacTosax.

Fig. 1.8. Hepatic lipidosis ("goose
liver").

The synonym reflects the macroscopic
appearance of the liver of a fattened
goose, that is one of the possible mech-
anisms of development — metabolic
disorders in cases of quantitative and
qualitative (unbalanced) diet, obesity,
diabetes mellitus, actions of hepato-
tropic poisons (ethanol, chloroform,
tetrachloromethane, etc.), anaemias,
haemoblastoses

Puc. 1.9. XKupoea guctpodis
mioKapga.

CynaH Il i remaTtokcmnin, x200. PisHo-
BM/, NapeHXximaTo3Horo Ainigosy. Y um-
TONNA3Mi KapZioMiouunTiB, PO3MILLEHMX
nepeBaxHo cybenikapaianbHO HABKOMO
BEHYN | BEH, CNOCTEPIraeTbCA CKyNYeH-
HA APIBHUX Kpanesb }K1py KOBTO-0paH-
}eBoro Konbopy (1). Aapa nikHOTMY-
Hi. HepiBHOMipHE PO3MILLEHHA XMpY
MaKPOCKOMIYHO Hadae MioKapay Cmy-
ractoro Bursgy — “turpose cepuge”.
Po3BuBaeTbCcA Npu meTaboniyHmx nopy-
WeHHAX (OXKMPIHHA, UyKpoBWi ajaberT,
MeTaboniyHMin  cMHAPOM), iHbeKUjiax
(AmdTepin, cencuc ToLLo), IHTOKCMKALL-
AX (eTaHon) ToLo.

Fig. 1.9. Fatty dystrophy of the
myocardium.

Sudan Il and haematoxylin, x200. Type
of parenchymatous lipidosis. In the cy-
toplasm of cardiomyocytes which are
located mainly subepicardially around
venules and veins, is observed the ac-
cumulation of small lipid droplets of
yellow-orange color (1). The nuclei are
pyknotic. An uneven fat distribution
macroscopically gives the myocardium
a striped appearance — “tiger heart”. It
is developed in cases of metabolic dis-
orders (obesity, diabetes mellitus, met-
abolic syndrome), infections (diphtheria,
sepsis, etc.), intoxications (ethanol), etc.
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Puc. 1.10. XXuposa puctpodis
Miokapga.

[emaToKcuAiH i eo3nH, x200. Y uuTon-
Na3Mi KapZiOMIOUMWTIB MHOXUHHI KuK-
POBi KpanauHwu y surasgi “nycrot” (1).
CnupToBa Aerigpartauia npmM3BoanTb 40
BMMMWBAHHA KUPY 3 KAITUHM — LMTOM-
N1la3ama CTa€ ONTUYHO MNOPOXKHbLOIO.

Fig. 1.10. Fatty dystrophy of the
myocardium.

Haematoxylin and eosin, x200. In the
cytoplasm of cardiomyocytes, there are
multiple lipid droplets in the form of
the "emptiness" (1). Ethanol dehydra-
tion leads to the fat-washing from the
cell — the cytoplasm becomes optically
empty

1.1.3. NapeHximMaTo3Hi ByrneBoaHi auctTpodii 1.1.3. Parenchymatous carbohydrate dystrophies
11.3.1. ByrneBogHi gnucTpodii, NoB'A3aHi 3 NopyLweHHAM 11.3.1. Carbohydrate dystrophies associated with the
0BMiHY rnikoreHy impairment of glycogen metabolism

Puc. 1.11. nikoreHHa iHdinbTpauis
eniTenito KaHanbLiB HUPKMW.

KapmiH 3a bectom, x400. PisHoBMA na-
peHximaTo3HOi ByrnesoaHoi AncTpodii,
AKa Mos’A3aHa 3 MopyleHHAM obmi-
Hy rnikoreHy (nonicaxapuay). Mikorex
y BUINAAI TPYLOK, 3abapBaeHux y yep-
BOHO-Ma/ZIMHOBMI KOANIp, Y UMTOMNAa3MI
KNiTnH enitenito netni fenne (1). Enite-
nioumTn HabpsAKAi, NPOCBIT KaHanbLiB
3BYXKEHUI. [NikoreHHa iHOINbTpaLinA
TybynsapHOro enitenito Nos’A3aHa 3 rmto-
KO3ypi€to Npw LyKpoBOMY AiabeTi.

Fig. 1.11. Glycogenic infiltration
of the renal tubular epithelium.

According to the method of Best's Car-
mine staining, x400. Type of parenchy-
matous carbohydrate dystrophy associ-
ated with the impairment of glycogen
metabolism (polysaccharide). Glycogen
is represented in the form of lumps
which are painted in red-raspberry col-
or, in the cytoplasm of epithelial cells
of Henle's loop (1). The epitheliocytes
are swollen, the tubular lumen is nar-
rowed. Glycogenic infiltration of tubular
epithelium associated with glycosuria
in cases of diabetes mellitus
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Puc. 1.12. MnikoreHos ne4yiHku.

KapmiH 3a bectom, x400. PisHoBMA, Na-
PEeHXiMaTo3HOI BYr1eBOAHOI AMCTPOdii,
AKa Nos’A3aHa 3 NopyleHHAM OBMiHY
rnikoreHy. Le cnagkosa BymeBofHa
ancTpodin. 3epHa MiKoreHy 4epBOHO-
ro KOAbOPY, PIBHOMIPHO PO3TallOBaHI
y UMTONNa3Mi renaTouuTiB LEHTPaib-
Hux (1) i nepudepuunmx (2) Binainis
4aCTOYOK.

Fig. 1.12. Hepatic glycogenosis.

According to the method of Best's Car-
mine staining, x400. Type of parenchy-
matous carbohydrate dystrophy associ-
ated with the impairment of glycogen
metabolism. It is a hereditary carbohy-
drate dystrophy. Glycogen grains are
red colored, uniformly located in the
hepatocyte cytoplasm of the central
(1) and peripheral (2) divisions of the
lobules

11.3.2. ByrnesogHi gucTpodii, Lo nos's3aHi 11.3.2. Carbohydrate dystrophies associated with
3 NopyLUeHHsAM 0OMiHY riKonpoTeiHis the impairment of glycoprotein metabolism

Puc. 1.13. KicTo3Hun ¢ibpos
NiAWNYHKOBOI 3371031 NpU
MYKOBiCLMA03i.

[emaTokcuniH i eo3mH, x200. B ocHoBI
MYKOBICLI03Y eXKNTb CN30Ba ANCTPO-
dis — 3MmiHa AKOCTI K3y (rycTuid, B'A3KKIA,
MoraHo BWBOAWTLCA), WO BUAINAETHCA
eniTeniem cnmsosux 3anos. Camsosa au-
cTpodia — pisHOBMA MNapeHXiMaTo3HOI
Byr/1eBOAHOI AMCTpodii, sika nos’a3aHa
3 MOpYyLIEeHHAM OOMiHy FIiKONPOTEIHIB.
®yHKLiOHaNbHa TKaHWHA OpraHa 3ami-
weHa ¢ibposHoto (1), cepes, AKoi PO3mi-
LWeHi aTpodiyHi ocTpisLi napeHximu (2)
i3 KICTO3HO pO3LUMPEHVMM MPOCBITaMM
32103, AKI MICTATb rycTuit cams (3).

Fig. 1.13. Cystic fibrosis of the pan-
creas in cases of mucoviscidosis.

Haematoxylin and eosin, x200. Mucovis-
cidosis is based on mucous dystrophy —a
change in the mucus quality (thick, vis-
cous, poorly excreted) secreted by the
epithelium of the mucous glands. Mu-
cous dystrophy is a type of parenchyma-
tous carbohydrate dystrophy associated
with the impairment of glycoprotein me-
tabolism. Functional organ tissue is re-
placed by fibrous tissue (1), among which
are located atrophic islets of the paren-
chyma (2) with cystically dilated glandular
lumens containing thick mucus (3)
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1.2. Mo3akniTuHHe HakonunyeHHs 6inkie, ninigis 1.2. The extracellular accumulation of proteins,

i Byrneeogie (ctpoManbHo-CyauHHI guctpodii) lipids and carbohydrates (stromal-vascular
dystrophies)

1.2.1. CTpomasnbHO-CyanHHI 6inkosi gucTpodii 1.2.1. Stromal-vascular protein dystrophies

(amcnpoTeiHosw) (dysproteinoses)

1.2.1.1. MykoigHe HabyxaHHA 1.2.11. Mucoid swelling

Puc. 1.14. MykoigHe HabyxaHHsA
aopTu npu cuHgpowmi 3ennsa — Ep-
grenma (KictozHoMy MegiaHeKpo3i
aopTm).

femaToKCKAIH i eo3unH, x200. binkosui
CTPOMANbHO-CYAMHHWIA  AMCNPOTEIHO3.
ObopoTHa [Ae3opraHisalis Ccnoay4yHol
TKaHWHW Ta il OCHOBHOI pe4yoBuHU. Oc-
HOBHa peyoBMHa Habysae 6azodinbHO-
ro BiATiHKY (1) BHACNiA0K HaKoMUUYeHHs
HecynbpaToBaHMX rNiKo3aMiHoriKa-
HiB — deHoMeH meTaxpomasii (beHomeH
3MiHKM Konbopy 6apBHMKA). KonareHosi
BO/IOKHa PO3BO/IOKHEHI, ane 36epira-
tOTb CTPYKTYPHY LiNicHICTb (2).

Fig. 1.14. Muckoid swelling of the
aorta in cases of Gzell — Erdheim
syndrome (cystic medial necrosis
of the aorta).

Haematoxylin and eosin, x200. Stro-
mal-vascular protein dysproteinosis.
Reversible disorganization of the con-
nective tissue and its basic substance.
The main substance becomes basophil-
ic hue (1) due to the accumulation of
non-sulfated glycosaminoglycans — the
phenomenon of metachromasia (the
phenomenon of dye color change).
Collagen fibers are branched, but they
maintain the structural integrity (2)

Puc. 1.15. MykoigHe HabyxaHH#A
CTiHKM NYNOBUHHOI apTepii.

femaToKcuAiH i eo3nH, x200. binkosui
CTPOMAIbHO-CYAWHHUIA  AUCNPOTEIHO3.
BupaxeHi 03Haku rigpataLii OCHOBHOI
pe4yoBuHM 3 6a30diNbHUM BiaTIHKOM (1).

Fig. 1.15. Muckoid swelling of the
umbilical artery wall.

Haematoxylin and eosin, x200. Stro-
mal-vascular protein dysproteinosis. The
expressed signs of the basic substance
hydration with a basophilic hue (1)
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