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ABSTRACT

This paper presents two clinical cases of eosinophilic granuloma of bone diagnosed by CT, MRI, and 18F-FDG PET/CT.
In both cases the patients were admitted to the clinic with suspected primary malignant bone tumor and the diagnosis of a
solitary eosinophilic granuloma was made based on the results of comprehensive radiological diagnostic examination and
histological verification. Solitary eosinophilic granuloma of bone is an infrequent condition, occurring in less than 1% of cases
of skeletal tumor masses. The most common eosinophilic granuloma is found in the parietal and frontal bones of the skull and
is an osteolytic volumetric mass that gradually increases in size. Although most bone tumors can be detected by radiography,
computed tomography is preferred, primarily because of its superior ability to detect cortical bone destruction. The diagnostic
accuracy of computed tomography and magnetic resonance imaging may be different. The combined use of radiological and
radionuclide methods allows us to narrow the spectrum of differential diagnosis. Unfortunately, relatively low specificity of
existing radiological diagnostic studies in most cases does not allow to establish a precise diagnosis, and biopsy with subse-
quent pathological examination remains the method of choice. These clinical observations demonstrate the need to include
eosinophilic granuloma in the differential diagnosis when a solitary osteolytic focus is detected.
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AHHOTALNA

B paboTe npeacTaBneHsbl ABa KNMHUYECKUX HAOMIOAEHWA 303MHOGMIBHON rPpaHyNEMbI KOCTU, AUArHOCTUPOBaHHOM MeTO-
AaMU KOMMbIOTEPHOM, MarHUTHO-PE30HAHCHOM M NO3UTPOHHO-3MUCCMOHHOM ToMorpaduu ¢ 18F-gTopae3oKcMriioko3on,
COBMELLEHHOW C KOMIblOTEpHOM ToMorpadmel. B oboux cnyyanx naumeHTbl NOCTYNWAM B KIMHWKY € NO0O3PEHUEM Ha Nep-
BUYHYIO 3/I0KAYECTBEHHYKD OMYXO0Nb KOCTM, MO Pe3ynbTaTaM KOMMIEKCHOrO Sy4eBOr0 OMArHOCTUYECKOr0 UCCNeAoBaHuA
W FUCTONOrMYECKOW BEpUGMKaLMM YCTAHOBNEH AMArHO3 CONMTAPHOM 303MHOPUILHOM rpaHynéMbl. ConmTapHas 303WHo-
unbHan rpaHynéMa KocTM — [0CTaToOMHO peakoe (MeHee 1% cnydyaeB BCex onyxonesbiX 06BEMHbIX 00pa3oBaHUM CKe-
neta) 3abonesaHue. Hanbonee Yacto 303uHopMIbHAA rpaHynéMa 0bHapyMUBAETCA B TEMEHHOM M NOBHbIX KOCTAX Yepena
W npefcTaBnAeT cobor ocTeonmTUUECKoe 06bEMHOE 06pa3oBaHuWe, NOCTENEHHO YBeNMYMBaloLLeeca B pasMepax. HecMotpa
Ha TO, 4TO 60NbLUYI0 YaCTb OMyX0Ner KOCTHOM TKAHW MOXHO BbISIBUTb NPY NOMOLLYM PeHTreHorpagum, NpeanoyTUTeNbHO
NPVYMEHEHWE KOMMNbIOTEPHON TOMOrpadumu, B NepByio 04epeb U3-3a eé NpeBOCX0AHOM CNOCOBHOCTY BU3Yanu3upoBaTh Ae-
CTPYKLMM KOPTMKA/BHOrO C0A KOCTU. [lnarHoctmyeckan TOYHOCTb KOMMBbIOTEPHOM M MarHUTHO-PE30HaHCHOW ToMorpadum
MOXeT 6bITb pa3nnyHa. KoMnieKcHoe NpuMeHeHWe METOAO0B JTy4eBOM U PaAMOHYKNMAHON AMArHOCTUKM NO3BONAET CY3UTb
cnekTp anddepeHumanbHoro auarHosa. K coxanenuio, 0THOCUTENBHO HU3KaA CMEUMOUYHOCTD CYLLECTBYIOLLUX JTYYEBbIX
AVarHoCTUYeCKUX MCCNeoBaHWA B BOMbLIMHCTBE CNy4aeB He MO3BOJIAET YCTAHOBUTb TOYHbIA OUArHO3, U METOLOM Bbl-
bopa ocTaércA buoncua ¢ nocnegyloWMM NaToMOpdONOrMYECKUM UCCNER0BaHMEM. [laHHbIE KIMHMYECKME HabnogeHus
MOKa3bIBaT HE0OXOAMMOCTb BRIIOYEHWUS 303UHOGUNBHON FpaHyNéMbl B AuddepeHLManbHbIA AMarHo3 npy 06HapyHeHUn
CONIMTAPHOM0 OCTEOIUTMYECKOrO oYara.

KnioueBble cnoBa: 303MHOGUNbHAA rpaHyNéMa; 0CTEONIMTUYECKUIA 04ar; KOMMbIoTEpHasA TOMorpagus; MarHUTHO-pe30-
HaHCHasA TOMOrpadus; NO3UTPOHHO-3IMUCCUOHHAA TOMOrpaduaA; KIIMHUYECKUIA ClyYai.
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BACKGROUND

The newly diagnosed osteolytic focus in young patients
leads inevitably to an extensive differential diagnosis, which
involves a variety of pathological processes. Under condi-
tions of oncological alertness of radiologists and general
practitioners, the osteolytic focus is often unambiguously in-
terpreted as a manifestation of a malignant tumor. It should
be remembered that benign and inflammatory processes can
also cause the emergence of an osteolytic focus.

The paper presents two clinical cases of solitary eosino-
philic granuloma of the bone, which is a rare pathological
process that must be included in the differential range when
a solitary osteolytic focus is detected.

DESCRIPTION OF THE CASES

Clinical case 1

A 30-year-old female patient considers herself sick since
August 2016, when pain began in the lumbar region on the
left, progressing over the course of a year. She visited the
clinic in August 2017 after experiencing severe pain.

The studies of the pelvis were performed using magnetic
resonance imaging (MRI) and computed tomography (CT). MRI
revealed a cystic formation measuring 2.2 x 1.4 x 2.0 cm
on the gluteal surface of the upper sections of the left iliac
crest, along with edema of the musculus gluteus medius
with a vertical length of up to 7 cm. A trabecular edema
of the iliac crest on the left with a length of 5.0 cm was
determined. The CT scan showed an osteolytic focus of the
upper sections of the wing of the left iliac bone of up to
1.8 x 1.2 x 1.2 cm with clear uneven contours, destructed
cortical layer of the bone, and signs of generalization beyond
its limits (Fig. 1).

Mono-mode positron emission tomography (PET) with
18F-fluorodeoxyglucose (18F-FDG) was performed, which
revealed a single focus of the radiopharmaceutical agent
hyperfixation in the area of the wing of the left iliac bone
(SUVmax' 13.1) (Fig. 2); therefore, the widespread meta-
static process was ruled out.

CT-guided 18G needle biopsy was performed from the
wing formation of the left iliac bone (Fig. 3). The histologi-
cal study (No. 2017-10802-01) concluded on the morphoim-
munohistochemical presentation, which is most consistent
with Langerhans cell histiocytosis (eosinophilic granuloma,
histiocytosis X) (Fig. 4).

Clinical case 2

A 12-year-old boy, during his football practice, he hit
the ball with his head. According to his parents and the
child himself, after which, they noticed swelling in the

! SUV (standardized uptake value) — ctaHaapTU3NpOBaHHbIN YpoBeEHb
HaKonneHua paguodapmMnpenapara.
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Fig. 1. Computed tomography reveals an osteolytic focus in the
wing of the left iliac bone.
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Fig. 2. A hypermetabolic focus in the projection of the wing of the
left iliac bone on mono-mode positron emission tomography with
18F-fluorodeoxyglucose.

Fig. 3. The process of needle biopsy by computed tomography.

forehead area, which gradually increased in the subse-
quent days. A CT scan was performed, as recommended
by the doctor of the primary health care facility, which
revealed an osteolytic rounded defect of the frontal bone
with a diameter of about 3.5 cm, punch-type destruction
of the external and internal cortical laminas, and soft tis-
sue paraosseous formation. MRI was recommended as
further examination.

According to the brain MRI data, a subcutaneously lo-
cated space-occupying lesion was detected in the frontal
region parasagittally, with a mild right-sided priority, with
a non-uniformly increased MR signal in the T2-WI and
T2-dark fluid modes, with signs of diffusion restriction, of
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Fig. 4. Histological specimen: fibrovascular tissue fragments with polymorphic-cellular infiltration consisting numerous granulocytes,
including an abundance of eosinophils, plasma cells, and individual cells with bean-shaped nuclei are noted. Hematoxylin-eosin staining

x200.

an ovoid shape with indistinct uneven boundaries, sized
47 x 17 x 35 mm. It was widely adjacent to the squama of
the frontal bone, with destruction of the external and in-
ternal cortical plates with a minimal intracranial soft tis-
sue component, limited by the brain dura mater (Fig. 5).

Lymphocytosis of up to 49.5%, neutropenia of 39.3%, and
thrombocytosis 491 were noticeable in the general blood

Fig. 5. Magnetic resonance imaging of the head. Top row from left
to right: T2-TIRM, T1-WI; bottom row from left to right: diffusion-
weighted image (B-factor 800 mm?/s), measured diffusion coef-
ficient. Subcutaneous space-occupying lesion of increased signal
in T2-TIRM, isointense in T1-WI, with signs of diffusion restriction.

DAl https://doi.org/10.17816/BD59690

test, as well as an increase in the erythrocyte sedimentation
rate of up to 29 mm/h and an increase in C-reactive protein
up to 10.65 mg/L.

According to the results of the studies, a neoplastic lesion
of the frontal bone was suggested. Differential diagnostics
was made between lymphoma, plasmocytoma, and sarcoma.
In order to search for a primary tumor focus, 18F-FDG PET/
CT was performed. In the frontal region, along the midline,
an ovoid lesion of 30 x 15 mm in size was revealed, with
a significant accumulation of the radiopharmaceutical agent
(SUVmax up to 11.2), destruction of the external and internal
cortical lamina of the frontal bone (Fig. 6). For the rest of the
18F-FDG foci, no positive neoplastic process was detected;
therefore, a widespread metastatic process was ruled out.

An incisional biopsy of the subcutaneous lesion of the
frontal region was performed for histological verification.
Percutaneous puncture biopsy of the frontal region lesion
was performed in the supine position with a thick needle.
When aspirated with a syringe, no tissue was obtained.
A 1-cm transverse linear incision was made along the hair-
line of the frontal region soft tissues. A biopsy sample of
the pathological tissue, which was represented by gray soft
tissue masses, was taken using a Volkmann curet and Royce
forceps. According to the histological conclusion No. 2015-
11688-01, the changes are more consistent with Langerhans
cell histiocytosis (eosinophilic cell granuloma).

DISCUSSION

Solitary eosinophilic granuloma of bone is a relatively
uncommon occurence, accounting for less than 1% of tu-
mor-like bone lesions. A histological sign of histiocytosis X,
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Fig. 6. Positron emission tomography with 18F-fluorodeoxyglucose, combined with computed tomography. Left: computed tomography
with intravenous contrast enhancement; right: combined image of positron emission and computed tomography. A hypermetabolic focus
with destruction of the external and internal cortical lamina of the frontal bone is visible.

including eosinophilic granuloma, is the presence of prolifer-
ating histiocytes (Langerhans histiocytes) [1]. The histiocyte
contains puffed oval nuclei and eosinophilic cytoplasm. Bim-
bek granules are cytoplasmic organelles found in Langer-
hans cells, but their function is still unclear. The granuloma
also comprises a large number of eosinophils and giant
multinucleated cells.

In their work, K. M. Herzog et al. [2] reported that the
skull is the most common site of eosinophilic granuloma
(43%), whereas the femur is the second most common site.
C. Arseni et al. [3] reported the lesion of the skull was soli-
tary in 80% of the patients with eosinophilic granuloma, as
in our clinical case 1.

Eosinophilic granuloma of the skull is manifested as an
osteolytic space-occupying lesion, gradually increasing in
size, often with localization in the parietal and frontal bones.
On the basis of 25 patients with a total of 41 eosinophilic
granulomas, L. Ardekian et al. [4] found that pain, often ac-
companied by local edema, was the most common symptom
(92% of cases).

Although X-ray can accurately identify and distinguish
most bone foci, CT is the preferred method, mainly due to
its excellent ability to detect bone cortical layer destruction.

The radiographic characteristics vary significantly de-
pending on the lesion location. The lesion in the skull is
usually 1 to 4 cm in diameter, demonstrating punch-type
clear boundaries, with frequent destruction of the external
and internal cortical lamina. At the same time, there can be
sequestrum inside the focus. Flat bone lesions are charac-
terized by a periosteal reaction, thinning of the cortical layer,
and local swelling of the bone. A hole within a hole may
form when multiple small foci merge. A marked destruction
of bone tissue, imitating a malignant process, occurs in rare
cases.
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The most significant in differential diagnostics with eo-
sinophilic granuloma, in the range of the destructive benign
and malignant lesions of the cranial vault, are osteomas
(benign tumors), plasmacytoma, epidermoids, dermoid
cysts, vascular tumors, osteosarcoma (malignant sarcoma),
metastatic disease, meningiomas, as well as infectious and
pathological conditions [5].

Bone eosinophilic granuloma may look like osteomyeli-
tis, Ewing's sarcoma, or lymphoma on X-ray. Other skeletal
lesions, such as neuroblastoma metastases, intraosseous
hemangiomas, and fibrous dysplasia should also be consid-
ered in differential diagnostics. In adults, eosinophilic granu-
loma can mimic osteolytic metastases, multiple myeloma,
and hyperparathyroidism.

The most common finding based on MRI data is a
mild diffuse decrease in the signal according to the T1-WI
data, combined with an increase in the signal according to
the T2-WI. Edema is also visible in the soft tissues sur-
rounding the lesion, as shown by an increased signal on
the spin-echo inversion-recovery sequence. The focus of
eosinophilic granuloma of the skull bones limits diffusion
compared with the white matter of the brain [6]. The de-
scribed changes are not specific and can occur in a number
of conditions, including osteomyelitis, traumatic changes,
and avascular necrosis [7].

The sensitivity indicated in the literature for 18F-FDG
PET scanning is greater than 90%, whereas the specific-
ity remains low and varies considerably, from 65% to
80% [8, 91. False negative results are most commonly
caused by low-grade tumors, which often show low
levels of 18F-FDG fixation. False positive results can
be caused by some benign diseases, including fibrous
dysplasia and aneurismal bone cyst, as well as acute
inflammation [10].
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Treatment for eosinophilic granuloma is determined on
the degree of the disease progression. Surgery, radiothera-
py, and chemotherapy are all possible treatment methods,
which can be used in isolation or combination. Surgery is
usually indicated for isolated lesions when an appropriate
cure can result in complete elimination of the lesion.

Despite the fact that eosinophilic granuloma is consid-
ered to be a benign condition, there have been reports of
spontaneous regression and relapses after surgical excision
in the literature [11, 12]. Because local relapses are often
registered in a series with longer follow-up periods, it is rec-
ommended that subsequent follow-up studies be performed
for at least 10 years [11-13].

CONCLUSION

Differential diagnostics of a solitary osteolytic focus can be
difficult. The use of an integrated approach in radiation diag-
nostics, which includes CT, MRI, and 18F-FDG PET/CT, enables
to narrow the range of possible pathological conditions. At the
same time, the specificity of existing radiological diagnostic
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