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I'Ipep,CTaBneHo K/INHN4YeCKoe Ha6l1l0AEHMe napaHeonnaCTMHeCKoro BaCKyIWITa Ha ¢0He aCTpOLI,VITOMbI rONI0BHOIo MOo3ra. I'IapaHeonnaCTquCKMﬁ Ba-
CKynVIT — peAKaH Pa3HOBVI,CI,HOCTb napaHeonnaCTquCKoro CI/IH,D,pOMa, 4acCTOTa ero BbiAB/€HUA y OHKO/IOrM4ecKmnx 60bHbIX COCTaBAAET 0,01-5%,
npuyemM B 70% cnyyvaeB MaHudpecTauua BaCKynnTa HabnlogaeTca 3a01ro 40 KAMHUYECKUX NPOABNEHUIN NepBUYHON OMyxo/un. BackyanTomM, kak
npaBMno, COI'IpOBO)Kﬂ.aIOTCFI MeANeHHO nporpeccwpylou.l,me OI'IyXO}WI, TaKune Kak paK MO/IOYHOM U npep,CTaTeanoﬁ xenes. BaCKylWIT pa3BI/IBaeTCiI Ha
¢tOHe paKa )KenyAKa, Nerkoro, aAEHOKapLMHOMbI rno4ek, anunTe/INoOMbl, CapKOMbI, XOﬂaHFVIOKapLWIHOMbI, ,qpyrle CONMMNAHDbIX OI'IyXOHEVI, MHOXeCTBEeH-
HOM MUE/IOMbI, HEXOAMKCKUHCKOW NMMGOMBI. M3 HO30M10rMYeckuX GOPM NapaHeonNacTUYECKMX BaCKYIMTOB (BaCKy/10MaTwWi1) YKa3blBalOTCA Y3€/1KO-
Bblii NO/IMAPTEPUMUT, reMOpparnyecknii BacKy/MT, rpaHy/ieMaTo3 BereHepa, Hecneunduyeckmin aopToapTepunT, CUHAPOM UAMOMNATUYECKOM SIeroy-
HOW rMnepTeH3un, TPOM6OBACKyY/IMTbI, IPOTeKatoLme noj Mackamu 6onesHn BunmapTepa-bloprepa, cuiapoma MoOLLIKOBUL, @ TaKKe annepruveckui
FEMOpPaFW-IeCKVIﬁ BaCKyl’IVIT, KOMHbI BaCKyﬂVIT, CUCTEeMHbIN HerOTM3I/IPyIOLIJ,VII7I BaCKyl’IVIT C noBbllLeHneM TMTpa AHTUTEeN K aHTUreHam yntonnasmbl
HeiTpodunos (ANCA). B onmcaHHOM Hab/IlOAEHUM NauMeHTKa CTpajana napaHeonnacTUYeKUM BacKyNUTOM, MOPGONOrMYECKU HaNOMUHAKOWMM
Y3€/IKOBbI MO/IMapTEPUNT, C Pa3BUTMEM BTOPUYHOrO aMU/IOMA03a COCYAOB, TKaHel, BTOPUYHOWM apTepuanbHOW runepteHsmn. lNporpeccupoBaHue
Cocyﬂ,MCTOFO npou,ecca I'IPI/IBeﬂO K nopa)KeHmo apTepvu7| MO3ra n cep,qu,a, K passvmmo nwemMmyecKoro MHcyana n reMogunHaMn4yeckun 3HaLII/IMOMy
CTEHO3Y KOPOHAPHBIX apTepuii, Pa3sBUTUIO OCTPOro (MOBTOPHOIO) MHPAPKTa MUOKApPAA, OCIOKHEHHOTO OCTPOI CEpAEYHOMN HEA0CTAaTOYHOCTbIO, MO-
Cny)KI/IBLIJMMI/I I'IpVNMHOVI CMepTVI. KnuHuyeckas 3Ha4MMoCTb Ha6merva 3aK/llo4aeTca B OonNncCaHnm He I'Ipeﬂ,CTaBneHHOFO B Haquoﬁ nMTepaType
napaHeonnacmquKoro BaCKan/ITa, pa3BVIBLIJeFOCH Ha ¢0He aCTpOLWITOMbI ro/10BHOro Mo3ra c ¢OPMVIPOBaHVIeM BTOPMHHOFO aMuiongosa.
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Abstract

Clinical case of paraneoplastic vasculitis associated a brain tumor was presented. Paraneoplastic vasculitis is a rare type of paraneoplastic syndrome.
The frequency of detection of paraneoplastic vasculitis in cancer patients is 0.01-5%. In 70% of cases, the manifestation of vasculitis is observed long
before the clinical manifestations of the tumor. Most studies report so-called leukocytoclastic vasculitis (allergic) or allergic angiitis. Vasculitis is
usually accompanied by slowly progressing tumors such as breast and prostate cancer. It also develops with of stomach cancer, lung cancer, kidney
adenocarcinoma, epithelioma, sarcoma, cholangiocarcinoma, other solid tumors, multiple myeloma, non-Hodgkin's lymphoma. The nosological
forms of paraneoplastic vasculitis include called polyarteritis nodosa, hemorrhagic vasculitis, Wegener's granulomatosis, non-specific aortoarteritis,
idiopathic pulmonary hypertension syndrome, thrombovasculitis, allergic hemorrhagic vasculitis, cutaneous vasculitis, systemic necrotizing vasculitis
with increased ANCA titer. The patient suffered from paraneoplastic vasculitis with the development of amyloidosis of vascular tissues and arterial
hypertension. The progression of the vascular process led to damage of the arteries of the brain and heart, the development of ischemic stroke
and hemodynamically significant stenosis of the coronary arteries, the development of acute myocardial infarction complicated by acute heart
failure, which caused death. The clinical significance of the case lies in the fact that paraneoplastic vasculitis, which was developed due to a brain

astrocytoma with the formation of amyloidosis was firstly described.
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ECG — electrocardiogram, MR — magnetic resonance, PNV — paraneoplastic vasculitis

Introduction

Paraneoplastic vasculitis (PNV) and vasculopathies
are among the most challenging diseases for manage-
ment in clinical practice. The paraneoplastic vascular
lesion of the vasculitis type is a very rare phenomenon.
According to different sources, the detection rate of PNV
in cancer patients is 0.01-5%, while in 70% of cases, vas-
culitis manifests long before the clinical signs of the pri-
mary tumor; this fact should be considered when plan-
ning the examination for a patient with an “atypical”
course of the vascular process.

Most studies report the so-called leukocytoclastic
vasculitis (hypersensitive, allergic vasculitis, or allergic
angiitis), which is often observed with secondary forms
of lesions, including tumors — hairy cell leukemia, non-
Hodgkin’s lymphoma, lymphogranulomatosis, myeloma
(1, 2].

Vasculitis is usually accompanied by slowly progres-
sive tumors, such as breast and prostate cancer. PNV can
also develop in patients with gastric, lung or renal adeno-
carcinoma, epithelioma, sarcoma, cholangiocarcinoma,
other solid tumors, multiple myeloma, and non-Hodg-
kin’s lymphoma [2, 3], with the predominance of blood
tumors (hemoblastoses) in the etiology of PNV [1].

Nosological forms of paraneoplastic vasculitis and
vasculopathies include the following: polyarteritis

nodosa, hemorrhagic vasculitis, Wegener’s granuloma-
tosis, nonspecific aortoarteritis, idiopathic pulmonary
arterial hypertension, thrombovasculites with the course
simulating Vinivarter-Buerger disease or Moscowitz
syndrome, allergic hemorrhagic vasculitis, cutaneous
vasculitis, systemic necrotizing vasculitis, etc. The pre-
dominant clinical varieties of PNV include cutaneous
forms of the purpura type, maculopapular, urticarial,
petechial rash, and ulcers with different elements in one
patient as one of the criteria for this type of vasculitis.
The type of skin rashes is not related to the type of tumor
or its localization [2-4].

Currently, there is no single theory of PNV pathogen-
esis. Most researchers discuss the autoimmune mecha-
nism of development with the participation of cytokines
and adhesion molecules with the deposition of immune
complexes in the walls of blood vessels of various cali-
bers and the subsequent development of inflammation
and necrosis. The determination of a high titer of auto-
immune antibodies (antineutrophilic cytoplasmic, anti-
nuclear, antiphospholipid) in patients with PNV is evi-
dence of the autoimmune nature of PNV [1].

Proponents of non-immune theories of PNV patho-
genesis attribute inflammation in vessel walls to the
exposure of the endothelial layer to mediators and sub-
stances produced by the tumor itself [1].
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Tumor-associated vasculitis can occur in compli-
cated forms, with a negative effect on the course of the
tumor and the prognosis as a whole.

Case report

Patient P, 44 y.o0., female, was hospitalized in the car-
diology department of a regional clinical hospital. She
was urgently transported for interventional treatment
from the hospital, where she was examined and treated
for ischemic heart disease (IHD) due to acute coronary
syndrome (severe retrosternal pain and ST segment ele-
vation on ECG in V,-V,) and clinical signs of nascent
pulmonary edema.

Medical history revealed that the first symptoms
of ischemic heart disease (retrosternal pain) appeared
six years before hospitalization; stable exertional
angina of functional class II was established. About
six months ago, she suffered an acute cerebrovascular
event (ischemic stroke). For more than six years, she
noted increased blood pressure (BP), occasionally up to
200/110 mm Hg. Paroxysms of atrial fibrillation-flutter
were registered, for which the patient regularly takes
sotalol (80 mg). There is a family history of myocardial
infarction (father).

Prior to hospitalization, the following results of out-
patient and inpatient examinations of the patient were
obtained.

Complete blood count: RBC — 3.95 x 10'%/],
hemoglobin — 118 g/l, hematocrit — 35.9%, WBC —
6.1 x 10%/1 (segmented neutrophils — 58%, stab neu-
trophils — 3%, lymphocytes — 28%, monocytes — 9%,
eosinophils — 2%), platelets 183 x 10°/1, erythrocyte
sedimentation rate (ESR) — 22 mm/h. Common uri-
nalysis: protein — 193 mg/dl, WBC — 15-20 per field
of vision. Lipid profile: total cholesterol — 5.21 mmol/,
high density lipoproteins (HDL) — 1.71 mmol/l, low
density lipoproteins (LDL) — 3.35 mmol/l, triglycer-
ides (TG) — 1.20 mmol/l, atherogenic index (AI) —
2.0. Blood biochemistry: electrolytes within normal,
aspartate aminotransferase — 13 U/, alanine amino-
transferase — 11 U/l, lactate dehydrogenase — 255 U/,
C-reactive protein — 4.8 mg/l, creatinine — 113 pmol/l,
urea — 8.9 mmol/l. Total protein, bilirubin, blood glu-
cose — without changes. Troponin T — 0.08 ng/ml,
myoglobin — 54.72 ng/ml, creatine phosphokinase
MB — 2.7 ng/ml. Hepatitis B surface antigen (HBsAg)
and total antibodies to hepatitis C virus (anti-HCV) —
not found. Coagulogram within normal. High level
of brain natriuretic propeptide (NT-proBNP) — over
9000 pg/ml — is noteworthy.

Magnetic resonance (MR) imaging. Signs of ischemic
stroke in the circulation zone of the right middle cerebral
artery. Study over time — MR signs of poststroke cere-
brospinal fluid cyst in the right frontal lobe.

Duplex imaging of brachiocephalic arteries. No struc-
tural changes or hemodynamically significant disorders

of the blood flow in carotid arteries at the extracranial
level were found. Deformed course of the third segment
of both vertebral arteries with multifocal compensated
stenosis up to 40%. Hypoplasia of the right vertebral
artery. Asymmetric blood flow in vertebral arteries,
30-40% due to the relative decrease on the right.

Consultation with a neuro-ophthalmologist: retinal
angiopathy of both eyes.

ECG: sinus rhythm with heart rate (HR) 90 per
minute, QRS axis in horizontal position. Cicatricial
changes in the anterior-septal-apical area of the left ven-
tricle — LV (QS V -V, qV,), signs of LV myocardial
hypertrophy with hemodynamic overload.

24 hours Holter ECG monitoring: sinus rhythm with
HR from 69 to 123 (mean 81, daytime — 92, night-
time — 74) per minute, single ventricular extrasysto-
les — VES (495), paired VES (6), ventricular extrasystole
grade 5 (Lown), short unstable paroxysms (2) of ven-
tricular tachycardia (duration up to 10 seconds), long
QT syndrome, transient AV block grade 1. With increase
in heart rate, downsloping ST segment depression and
inverted T wave in leads II, III, aVE, V-V were occa-
sionally observed, accompanied by subjective feelings
(heart pain, malaise, palpitations) with a total duration
of 10 minutes 24 seconds.

Echocardiography with color flow mapping: left ven-
tricle — end-diastolic dimension (EDD) 4.8 cm; end-sys-
tolic dimension (ESD) 3.3 cm; LV posterior wall in dias-
tole (LVPWA) 1.1 cm; interventricular septum in diastole
(IVSd) 1.3 cm, left ventricular myocardial mass index
(LVMMI) 138 g/m? concentric hypertrophy, ejection
fraction 60% (Teicholz). Systolic pressure in pulmonary
artery — 35 mm Hg (normal up to 30 mm Hg). No evi-
dence for myocardial motion disorders found. No sepa-
ration of pericardial layers. Dilation of both atria, mar-
ginal thickening and fibrosis of the cusps of mitral and
aortic valves, mitral and tricuspid regurgitation grade
1-2, pulmonary valve dysfunction. Additional chord
in the cavity of the left ventricle.

Esophagogastroduodenoscopy: superficial gastritis.

Chest radiography: cardiac border expanded to the left.

On admission to the Regional Vascular Center: the
general condition of the patient is severe; skin is pale,
acrocyanosis, position — orthopnea. By auscultation —
decreased vesicular breathing in the lower parts of lungs,
large number of moist rales, respiratory rate — 22 per
minute. Sinus rhythm with HR 100 per minute, heart
tones are muffled. BP — 90/60 mm Hg. Abdomen is soft,
non-tender. No swelling.

ECG at admission — sinus rhythm with HR 80 per
minute, focal changes in anterior-septal-apical-lateral
area of the left ventricle in the form of ST elevation.
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Figure 1. Heart. Amyloid in a vessel wall. Complete
obliteration of the lumen. Congo red stain, x100

The patient underwent emergency coronary angiog-
raphy, with the following results: right-dominant circu-
lation, coronary arteries normally positioned. Occlusion
in the middle third of the anterior interventricular artery
was found. Balloon angioplasty in the middle third of the
anterior interventricular artery with a 2.5 x 25 mm bal-
loon catheter was performed; TIMI 2 blood flow (con-
trast enhancement of the vessel with delayed filling
of distal flow) along the entire length of the artery; there
were no residual stenosis, dissections or extravasation.

After angioplasty, the patient’s condition suddenly
worsened, signs of respiratory and heart failure appeared,
and cardiogenic shock developed. The patient received
vasopressor and inotropic support and was transferred
to mechanical ventilation. According to ECG — electro-
mechanical dissociation of heart. Resuscitation measures
had no effect. The patient died two hours after admission
to the hospital.

Autopsy study: dense mottled myocardium with areas
of yellowish and dark red color — in anterior and par-
tially posterior-lateral walls throughout the whole thick-
ness of the heart muscle. At the mouth of the left coronary
artery — atherosclerotic plaque, 0.4 cm, flat. Arteries with
dense whitish walls. LV cavity was enlarged. Histology:
parenchymal myocardial dystrophy, foci of cardiosclero-
sis, zones of cardiac muscle necrosis of trasmural type
in macroscopically described areas. Heart vessels along
their entire length with significantly thickened sclerosed
walls, with disorganization of all layers and deposits
of amorphous lumpy eosinophilic masses, developing
aneurysms in the form of nodules with significantly nar-
rowed lumens, in some places — to complete narrowing,

Figure 2. Liver. Productive periarteritis. Hematoxylin
stain, x100

with lymphocytic infiltration — signs of periarteritis.
Examination with Congo red stain and in polarized light
revealed amyloid deposits in the walls of blood vessels,
the stroma, and epicardium (Fig. 1).

Similar changes in the walls of arterial vessels are
observed when examining lungs, kidneys, adrenal
glands, spleen, uterus, its appendages, pancreas, and
liver (Fig. 2).

On the basal surface of the brain, between pons and
cerebral peduncles, there was a superficial dense rounded
lesion, 1 cm in diameter, of grayish-white color, in the pia
mater, the basilar artery was under this lesion. Histology
revealed a nodular form of diffuse astrocytoma (Fig. 3).

Tumor nodules of fibrous white tissue, 3 and 4.5 cm
in diameter, were found in the uterine body — intersti-
tial-subserous leiomyoma.

Pathological diagnosis:

Main: Paraneoplastic vasculitis (polyarteritis nodosa)
with predominant heart lesion, sclerotic phase in addi-
tion to diffuse astrocytoma of pons.

Complications: acute transmural myocardial infarc-
tion of the anterior-lateral wall of left ventricle. Acute
heart failure: pulmonary edema. Cerebral edema. Symp-
tomatic arterial hypertension (LV myocardial hypertro-
phy 1.6 cm). Secondary amyloidosis with predominant
damage to the vessels of the heart, lungs, kidneys, liver,
spleen. Acute heart failure: venous congestion and fibro-
sis of internal organs, right-sided hydrothorax (100 ml).
Secondary pulmonary hypertension. Chronic cor pul-
monale: RV myocardial hypertrophy 0.6 cm.

Comorbidity — interstitial-subserous leiomyoma
of the uterine body.
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Figure 3. Diffuse astrocytoma. Hematoxylin and eosin
stain, x400

Discussion

Therefore, it was found (incidentally) that the patient
had an astrocytoma (malignant glial tumor), which was
not previously listed among the neoplasms that cause
a systemic vascular lesion.

Coexistent vasculitis and tumors, the non-specificity
of clinical findings and laboratory results, manifestation
of vasculitis prior to the clinical manifestations of the
brain tumor, and the generalized nature of the lesion
suggest the paraneoplastic nature of the vascular process.

The patient suffered from paraneoplastic vasculi-
tis with secondary vascular amyloidosis and secondary
arterial hypertension. The progression of the vascular
process led to damage to the brain and heart arteries,
ischemic stroke and hemodynamically significant ste-
nosis of coronary arteries, and acute (repeated) myocar-
dial infarction, complicated by acute heart failure, which
caused death. Despite a histological picture that resem-
bles that of polyarteritis nodosa (aneurysms, nodules),
we do not think this term can be used in this case, not
only due to the incomplete range of morphological signs
but also due to the lack of clinical criteria for this form
of systemic vasculitis.

Amyloid deposits in tissues and in affected vessels
do not contradict the theory of paraneoplastic vasculi-
tis. In addition, systemic amyloidosis (Lubarsch-Pick
syndrome) can be found — although quite rarely — as a
paraneoplastic process: solid tumors make up about 7%
of the causes of systemic amyloidosis [5].

The clinical significance of this observation lies
in that it was the first described case of PNV that devel-
oped in association with brain astrocytoma with the

development of secondary amyloidosis; it expands the
range of causative tumors for this type of vasculitis and
demonstrates new possibilities for its diagnosis in cases
with simultaneous amyloidosis.
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