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Bone hemangiomas occur in only one percent of primary bone
neoplasms, and their diagnosis is difficult. The location of
these benign neoplasms in long bones is even more rare. Ob-
Jective. To describe the features of the diagnosis and surgical
treatment of a woman with cavernous medullary hemangioma
of the distal femur. Methods. The main diagnostic methods were
computed tomography, radiography, and histopathological ex-
amination of the surgical specimens. Treatment was surgical
removal of the neoplasm followed by rehabilitation with dosed
loading of the limb. Results. A 45-year-old woman presented
to the clinic with persistent aching pain in the left knee joint
that did not stop after taking analgesics. Radiologically and us-
ing magnetic resonance imaging, an area of destruction and
a neoplasm of irregular shape with clear uneven contours were
found in the distal epimetaphysis of the left femur. Over 2 years
of observation, the volumetric neoplasm did not increase on the
radiographs, but the pain syndrome did not disappear and in-
tensified during physical exertion. The results of the trephine
biopsy did not allow to determine the exact diagnosis. Surgical
treatment was carried outby means of parietal resection of the
pathological focus of the distal part of the left femur and com-
bined replacement of the defect with bone allograft with cement
and fixation with a plate and screws. Morphological changes de-
tected in the surgical specimens during histopathological exami-
nation corresponded to the diagnosis of cavernous hemangioma
of the bone. At six months postoperatively, the patient demon-
strated near-complete painless weight-bearing on the operated
limb with minimal use of a cane, and the knee joint’s range of
motion was fully restored. Conclusions. Cavernous hemangioma
of the femur is difficult to diagnose using trephine biopsy alone;
accurate diagnosis is typically possible only through analysis
of the surgical specimen. Surgical treatment enabled painless
weight-bearing on the left limb by the sixth month of follow-up.

Kicmrogi eemaneiomu 3ycmpivaiomscsi iuuie 6 00HOMY 8I0CON-
Ky NepeUHHUX HOBOYMBOPEHb KICMOK, a IXHsA O0lAeHOCMUKA
€ cknaonoio. Posmawtysannsa yux 006posKicHUX HOB0YMEOPeHb
y 0ogeux xicmkax € we Oinvut piokicnum. Mema. Onucamu
ocobnugocmi 0iazHOCMUKU Ma XIpYpeiuHo20 NIKY8AHHA HCIHKU
3 KABEPHO3HOI0 MEOYIAPHOI 2eMAH2IOMOI0 OUCANBHO20 8100i-
ny cmeenogoi kicmku. Memoou. Ocnosnumu diacHocmudnumu
Memoodamu Oyau KOMN'IOmMepHa momozspais, peHmeeHozpa-
¢his, namozicmonoziune 0OCHIONHCEHHS ONEPaYitiHO2O0 MAMepiay.
Jlixysannam 6yno xipypeiune guoanienus HO80YMBEOPEHHs 3 NO-
danvuior peadinimayiero 3 00308AHUM HABAHMANICEHHAM KiH-
yiexu. Pesynomamu. JKinka 45 poxie 3eepuynacs 00 KIiHIKU
3 ROCMIUHUM HUIOUUM OONIeM Y TIBOMY KOTIHHOMY CYel00i, KUl
He NPUNUHABCA NICTIsL APULIOMY aHATbeemuKie. Penmeenono2iuno
ma 3a 00NOMO2010 MAZHIMHO-Pe30HAHCHOT momo2pagii suseuiu
6 oucmanvHomy enimemacizi 1igoi cmeeHogoi Kicmku OLISHKY
decmpykyii ma HOBOYMEOPEHHS Henpasuibhoi gopmu 3 4im-
KUMU HepiGHUMU KOHMYpamu. 3a 2 poKu cnocmepediceHns Ha
penmeenozpamax 06’emue HOBOYMBOPeHHA He 30in1buty8anocs,
ane 601b08ULl CUHOPOM He 3HUK | NOCUNI08ABCSA N0 Yac Qizuy-
Hux HasanmasiceHns. Pesynemamu mpenan dioncii ne danu 3smo-
2y eusnauumu moynuil diaenos. Ilposenu xipypeiune AiKy8aHHs
WISIXOM NPUCTIHOYHOL pe3eKyii namonociuHo20 602HUWA OucC-
ManbHo2o 6I00INY 1i80I CMeeHo60i KicmKku ma KOMOIHOBAHO20
3amiweHHs Oehermy alOIMNIAHMAMOM i3 YeMeHmoM i pikca-
yicro naacmunoro ma 2eunmamu. Mopgonociuni 3miHu 6us6-
JIeHi 6 onepayitiHomy mamepiani nio uac namozicmonoeiuHo2o
ananizy 6ionogioanu 0iazHo3y KagepHoO3HA ceMan2ioma KiCmku.
Yepes 6 mic. nicaa Xipypeiunoco 6mpyyauHs nayicnmrka mati-
Jice NOGHICMIO HABAHMAIICYBALA ONePOBany Kinyieky 6e3 60iio
3 YACMKOBUM BUKOPUCMAHHAM MPOCMUHU, 00CA2 pYXi8 KOJiH-
nozo cyzanoba sionosuscs. Bucnosku. Kasepnosny eemanziomy
6 cmeeHogill Kicmyi CKAAOHO 8UAGUMU 3 OONOMO20I0 Mpenan
bioncii, 1uule ananiz onepayiliHo2o mamepiany 0ae 3mMo2y mou-
Ho ecmanogumu Oiacnos. Xipypeiune niky6auHs O00NnomMoeno
GIOHOBUMU HABAHMANCEHHS HA NIy KIHYIEKY 0Oe3 001606020
cuHOpomy Ha 6-u micayb cnocmepedcenns. Knouosi crosa.
Hosoymeopenns kicmox, 6HympiutHbOKICMKOBA 2eMaH2iomda,
penmeenozpais, Komn'iomepna momoepadis, MazHimHo-pe3o-
HAHCHa momozpagpis, 2icmonozis.
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Introduction

Vascular tumors of long bones are rare and diffi-
cult to diagnose. They are classified as benign (heman-
gioma), intermediate-locally aggressive (epithelioid
hemangioma), intermediate with rare metastasis (pseu-
domyogenic hemangioendothelioma), and malignant
(epithelioid hemangioendothelioma and angiosarcoma)
[1]. Hemangioma is a proliferation of blood vessels
lined by a single layer of flattened endothelial cells.
Among primary bone neoplasms, they occur in less
than 1 % of cases [2]. In the skeleton, hemangioma is
most often found in the vertebral bodies or skull, while
it is not common in other areas. The difficulty of diag-
nosing cavernous hemangioma is due to its extremely
diverse presentation. Namely, from asymptomatic le-
sions and incidental findings on radiographs to severe
pain syndrome [3]. Differential diagnosis of heman-
gioma of long bones includes giant cell tumor, aneu-
rysmal bone cyst, plasmacytoma, etc. In the vast ma-
jority of patients with hemangiomas, surgical removal
of the lesion is effective with a favorable prognosis, and
there is usually no need for specific treatment.

Purpose: to describe the features of diagnosis and
surgical treatment of a female patient with cavernous
medullary hemangioma of the distal femur.

Material and Methods

In the described clinical case of a 45-year-old wom-
an with cavernous medullary hemangioma in the distal
part of the left femur, the following diagnostic methods
were used: palpation of the knee joint, ultrasound diag-
nostics of the vessels of the lower extremities, complete
blood count, biochemical blood test, magnetic reso-
nance imaging (MRI), computed tomography (CT),
radiography, pathohistological examination of biopsy
and surgical material. Surgical removal of the neo-
plasm was performed for treatment. In the postoper-
ative period, active rehabilitation with dosed loading
of the operated limb was prescribed.

Results

The presented clinical case describes the results
of the diagnosis and treatment of a patient at the State
Institution Professor M. I. Sytenko Institute of Spine
and Joint Pathology of the National Academy of Med-
ical Sciences of Ukraine (Kharkiv) with a benign
vascular tumor of the femur — cavernous medullary
hemangioma. The patient signed an informed consent
for the publication of her clinical case report.

In 2022, the 45-year-old woman was first hospi-
talized in the Department of Emergency Traumatolo-
gy and Reconstructive Surgery with the Department
of Bone Oncology presenting with constant aching

pain in the area of the medial surface of the left knee
joint (6—7 points on the VAS), which did not stop after
taking analgesics and anti-inflammatory drugs. Ac-
cording to the patient, the pain first appeared in 2020.
The severity of the pain syndrome gradually increased,
so the patient had an appointment at our institution for
further examination.

During a local examination of the left knee joint,
edema of the medial surface was detected. The sur-
rounding tissues had no signs of inflammation. During
palpation of the knee joint, the patient felt pain in
the projection of the medial condyle of the left femur.
During flexion or extension of the joint, the pain in-
creased, and the flexion angle was limited to 85°. No
neurocirculatory disorders were found.

Further, a more detailed examination was per-
formed using instrumental methods such as Dop-
plerography, ultrasound diagnostics of the vessels
of the lower extremities, electrocardiography, all
of which did not show any abnormalities. As a result
of general and biochemical blood tests, an increase in
the erythrocyte sedimentation rate to 20 mm/h, an in-
crease in cholesterol levels (7.7 mmol/l) and B-lipopro-
teins (83 units) was determined. The blood coagulation
system indicators were normal. After a general urine
test, a moderate amount of amorphous phosphates was
found.

The patient underwent spiral tomography and was
diagnosed with osteochondrosis of the thoracic and
lumbar spine.

After an X-ray examination of the left femur, an ir-
regular oval-shaped area of destruction with indistinct
contours and a heterogeneous structure was detected
in the projection of its distal epimetaphysis, located
on the anteromedial surface of the internal condyle
of the bone (Fig. 1 a, b), which at this level was slight-
ly thickened due to swelling, the cortical layer was
thinned with signs of destruction on the anterior sur-
face. The para-articular tissues were inhomogeneous
and enlarged.

According to MRI in May 2022, an irregularly
shaped neoplasm with clear uneven contours, mea-
suring 39x43x37 mm, was identified in the distal me-
taepiphysis of the left femur, along the medial edge,
which was hyperintense on T1, T2, in STIR, PD modes
(Fig. 1 c—d).

All images revealed hypointense inclusions inside
the neoplasm and its growth into the metaepiphyseal
plate with extension into the diaphysis, which caused
swelling of the bone (Fig. 1 c—d). The neoplasm caused
moderate edema of the surrounding bone marrow and
fatty tissue. A periosteal reaction of the cortical lay-
er was recorded along the medial edge of the femur.
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Fig. 1. Visualization of the left knee joint of a 45-year-old woman before (a—h) and after (i, j) surgical treatment of cavernous
medullary hemangioma of the femur. Hemangioma in the distal femur on radiographic images (a — direct, b — lateral projections)
and MRI scans in 2022 (c — lateral, d — axial, e — coronal projections); CT scans in 2024 (f — lateral, g — axial, h — coronal
projections). Radiographic images after surgical removal of the hemangioma (i — direct, j — lateral projections) with replacement
of the defect with a bone allograft and fixation with a plate and screws

The relationship of the bones in the knee and pa-
tellofemoral joints was preserved. The intercondylar
tubercles of the tibia were sharpened, and the pres-
ence of minor marginal osteophytes of the condyles
of the femur and tibia was determined.

The thickness of the articular cartilage of the
condyles of these bones was preserved and with the
corresponding MR signal characteristics. The articu-
lar cartilage of the patella was thinned, with defects
with a depth of more than 50 % of its thickness and
a size of 8x18 mm. Bone marrow edema was detect-
ed in the subchondral bone of the patella. Excessive
content of homogeneous fluid was noted in the supra-
patellar bursa and the cavity of the knee joint; the sy-
novial membrane was not thickened, and its folds were
not changed. Fat bodies were unremarkable. However,
the fatty tissue around the joint was swollen.

During the observation of the patient's condition,
control radiographs of the left knee joint were per-
formed every 2, then 3 months. during 2022-2024, an
increase in the volume of the neoplasm was not record-
ed. The formation of sclerosis of the contours of the
neoplasm, densification of the bone structure, thicken-
ing of the newly formed bone trabeculae with the for-
mation of a cellular structure and areas of calcification

of uneven shape were observed. According to the CT
scan in January 2024, in the anterior part of the me-
dial epimetaphysis of the femur, a relatively delineat-
ed area of destruction with conditional dimensions
of 41x29x49 mm remained, separated from the sur-
rounding bone by a sclerotic rim (Fig. 1, a—h). At this
level, swelling of the bone and thinning of the locking
plate were detected, which was not clearly visible in
some areas. Calcification of the matrix of the patholog-
ical area and a local calcification zone on the contact
surface of the kneecap measuring 4x3x9 mm were not-
ed. An enostomy measuring 3x6x6 mm was found in
the lateral condyle of the left femur.

After examination, the preliminary diagnosis was
determined as a focus of pathological reorganization
of the distal part of the left femur, which is accompa-
nied by impaired function of the left lower limb with
persistent pain syndrome.

Given the presentation and history of the disease,
the patient underwent a trepan biopsy, the results
of which did not allow determining an accurate diag-
nosis. Namely, macroscopically these were fragments
similar to bone and cartilage tissue. During micro-
scopic examination, cartilage tissue and individual
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bone trabeculae with destructive dystrophic changes in
them were found.

Given the persistent pain syndrome, which inten-
sified during physical exertion and interfered with
the usual state of life, the patient's young age and active
lifestyle, visible deformation of the knee joint due to
edema and neoplasm, high risk of pathological frac-
ture of the femur, she was offered surgical treatment.
The intervention was performed by parietal resection
of the pathological focus of the distal part of the left
femur with preservation of subchondral and cartilage
tissues and combined replacement of the defect with an
alloimplant with fixation with a plate and screws.

After obtaining consent, the patient underwent sur-
gical intervention. A linear incision of approximate-
ly 30 cm in length was made on the anterior surface
of the left knee joint in the projection of the medial
condyle. The soft tissues were separated in layers.
Hemostasis was performed during surgical access.
The medial condyle of the left femur was isolated and
revised. There was soft tissue swelling around the tu-
mor. A 4x4 cm zone of destruction of the cortical layer
of the bone was detected with preservation of the peri-
osteum and replacement of the spongy bone tissue
of the medial condyle with a soft tissue component.
A parietal resection of the tumor was performed with
preservation of the articular surface and subchondral
layer of the medial condyle. Careful debridement and
pulse lavage were performed. The defect was replaced
with a combined bone allograft in combination with
Calcemex bone cement (Fig. 1, i, j). The fragments
were fixed using a plate and screws, then the correct
placement of the fragments was checked radiograph-
ically. The wound was washed with antiseptics, he-
mostasis was performed, and sutured in layers. There
were no complications intraoperatively and in the early
postoperative period. The removed surgical material
was sent for pathological histological examination.

Macroscopic assessment of the surgical material
showed a fragment of the femur with an oval-shaped
neoplasm measuring 5.5%5x3.5 c¢m, of bone density,
gray, red and brown in color. Cavities with bone tra-
beculae containing bloody fluid were identified on
the section.

During microscopic examination, a chaotic ar-
rangement of bone trabeculae adjacent to the defect
zone was recorded, which had destructive changes
(Fig. 2, a). Namely, uneven staining of the bone ma-
trix of the trabeculae and microcracks were noted, and
in some places dead osteocytes in the lacunae were
found. Numerous capillary-type vessels surrounded by
loose connective tissue were found in the intertrabec-
ular spaces (Fig. 2, b, ¢). The vessels were arranged

in a disordered manner, sometimes their groupings
were determined as lobules, which were separated
from each other by wide layers of fibrous tissue, there
were cavernous structures, which consist of irregularly
shaped and variously sized vascular cavities (Fig. 2, d).
The elongated endothelial cells lining the vascular cav-
ities were enlarged in size, had a hyperchromic nu-
cleus and eosinophilic cytoplasm (Fig. 2, d), in which
the presence of hemosiderin foci was noted in some
places. Thus, the detected morphological changes cor-
responded to the diagnosis of cavernous hemangioma
of the bone. In the early postoperative period, the pa-
tient had a significant decrease in pain syndrome.
Three months after surgery, its complete regression
was established. The patient was recommended to un-
dergo active rehabilitation with dosed load on the limb.
In 6 months the patient presented for follow-up with
almost full weight-bearing on the operated limb and
range of motion in the knee joint, with only partial sup-
port on a cane and no presenting complaints at the time
of examination.

Discussion

Hemangioma of the long bones is a rare clinical
case. In the population, this diagnosis is more common
among women aged 40-50 years (60 %) [3, 4]. In our
case, the patient was 45 years old.

The lower extremities are the predominant location
of skeletal hemangioma in the appendicular skeleton.
A. Rigopoulou and A. Saifuddin (Greece) [4] described
15 cases of histologically confirmed intraosseous
hemangioma of the appendicular skeleton, in 9 of them
the neoplasm was found in the lower extremities, most-
ly in the long bones (tibial — 4, femur — 3, fibula —
1). In a publication by authors from the USA, which
described 5 episodes of skeletal hemangioma of the ex-
tremities, in 2 cases it was found in the lower extremi-
ties in the fibula [5]. In another series of cases (n = 24)
in China, in most patients (n = 20) hemangioma was
also diagnosed in the bones of the lower extremities
(femur — 9, tibia — 7, fibula — 4) [2].

Depending on the location in the bone, hemangio-
mas are more often medullary (66 %), and less often
periosteal (33 %) and intracortical (12 %) [S]. In our
clinical case, a medullary hemangioma was observed
in the metaphysis.

However, most hemangiomas of long bones are
found in the diaphysis (80 %) or metadiaphysis, and
the metaphysis occurs in only 10 % of such epi-
sodes [5]. A clinical case similar to ours was described
by researchers from India, where a 38-year-old woman
was also diagnosed with cavernous medullary heman-
gioma of the proximal metaphysis of the tibia [3].
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Common features were pain and swelling of soft tis-
sues. According to other authors, these are character-
istic symptoms specifically for hemangiomas of long
bones, while hemangiomas of the vertebral bodies or
skull are more often asymptomatic [4—6].
Radiological and clinical manifestations of heman-
giomas in long bones are not characteristic and are
nonspecific, which makes differential diagnosis dif-
ficult. Thus, according to the analysis of a series
of 5 cases of this pathology, the preoperative diagno-
sis of venous medullary hemangioma was considered
in only one. At the same time, in this series of cas-
es, two were with cavernous medullary hemangioma
of the long bones of the extremities, as described by
us [5]. In a study of 36 cases of intraosseous hemangi-
omas outside the skull and spine, a common feature on
CT scans was the germination of the neoplasm through
the cortex [7]. The authors believe that this feature dis-
tinguishes bone hemangiomas with this localization
from those in the skull or spine [7]. That is, in their
opinion, this location is more aggressive, probably be-
cause of this they are often confused with malignant
neoplasms. Similar features were found in our case in
the form of periosteal reaction of the cortical layer and
germination of the hemangioma into the metaepiphy-
seal plate with spread into the diaphysis of the femur.
The complexity of the diagnosis is confirmed by
another case similar to ours, in which a patient with
intraosseous hemangiomas of the distal femur and di-
aphysis of the left tibia was suspected of cystic angi-

Fig. 2. Morphological
features of
cavernous medullary
hemangioma of the
femur in a 45-year-
old woman. Bone
trabeculae are
arranged chaotically
(a). Irregular
sinusoidal capillaries
(b—c), lined by
a single layer of
typical endothelium
and surrounded by
collagen fibers (d).
Hemosiderin foci (b).
Staining: hematoxylin
and ecosin (a, b,
d); van Gieson (c).
Magnification: a) 40;
b-c) 100; d) 400

omatosis and multiple myeloma until an open biopsy
was performed [8].

Histologically, the most common type in the long
bones of the extremities is cavernous hemangioma [2].
The morphological changes that we found were consis-
tent with this diagnosis. Pathological and histological
examination for its determination is not difficult. How-
ever, artifacts that arise from the collection of material
during trephine biopsy, histological processing, and
the preparation of histological sections can complicate
the interpretation of microscopically detected changes
in tissues. The reason for the appearance of such arti-
facts is the combination of tissues of different densities
in the fragment: delicate thin-walled vessels and dens-
er bone trabeculae.

Because of the above, in our opinion, a comprehen-
sive approach is important for the diagnosis of cavern-
ous hemangioma in severe clinical cases. Namely, the
comparison of clinical indicators, imaging results (ra-
diography, CT or MRI) and preoperative trepan biopsy
data. At the same time, the final diagnosis of “cavern-
ous hemangioma” can be confirmed only by the results
of pathological histological examination of the surgical
material.

Conclusions

Cavernous medullary hemangioma of long bones,
especially with an unusual location in the distal femur,
is a rare vascular tumor. Its differential diagnosis is
difficult due to nonspecific clinical and radiological
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manifestations, but surgical treatment has a favorable
prognosis.

In the described clinical case, the 45-year-old wom-
an underwent the necessary clinical and radiological
examination, but this diagnosis was confirmed only
after surgical intervention to remove the tumor due
to the difficulty of obtaining the necessary material
during trepan biopsy.

Surgical treatment by parietal resection of the tu-
mor, replacement of the defect with a bone alloimplant
with fixation with plates and screws was effective and
helped to almost completely restore the load on the op-
erated limb of the patient without pain syndrome after

6 months.
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