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Osteochondroma is one of the most com-
mon benign bone neoplasms, accounting 
for 20–50% of cases [1, 2]. In approxi-
mately 85% of cases, osteochondromas 
occur sporadically as solitary osteocar-
tilaginous exostoses. Concurrently, in 
about 15% of observations, a heredi-
tary multiple exostotic chondrodyspla-
sia (HME) is occurs [3–5]. This condition 
is characterized by the development of 
multiple osteocartilaginous exostoses 
within both the peripheral and axial 
skeletons [6–8].

HME has an autosomal dominant 
inheritance pattern with incomplete 
penetrance in women, resulting in a 
slight predominance of males with this 
condition. The incidence of the disease 
is approximately 1 case per 50000 peo-
ple [9, 10]. The number of exostoses, the 
degree and type of skeletal deformity, 
and the frequency of malignant trans-
formation differ significantly even within 
the same family.

According to the World Health Orga-
nization Classification of Soft Tissue and 
Bone Tumours (5th edition), the diag-
nostic criteria for HME include the pres-
ence of two or more radiologically con-
firmed osteochondromas in the juxta-
epiphyseal region of long tubular bones, 
combined with a positive family history 

and/or a germline mutation in the EXT 
gene [11].

The objective is to present a rare clini-
cal case report of giant osteochondroma 
of the thoracolumbar spine in a female 
patient with HME.

Description of a Clinical Case Report 

Female patient B. was admitted to the clini-
cal unit at the age of 14 for a progressive, 
space-occupying lesion in the thoracolum-
bar spine. She is being treated via a federal 
and regional telemedicine consultation sys-
tem by specialists from the Traumatology 
and Orthopedics Department No. 2 of the 
H. Turner National Medical Research Cen-
ter for Children’s Orthopedics and Trauma 
Surgery (Saint Petersburg). The patient was 
recommended to be hospitalized for addi-
tional examination and surgical treatment.

Case history
Since 2020, she has been receiving 

outpatient follow-up care at her place of 
residence for hereditary multiple osteo-
cartilaginous exostoses. In 2025, at the 
age of 13, she underwent surgery for 
exostosis of the right lower leg.

Life history
The diagnosis was made at the age of 

nine. No significant allergic history. She 
was born during the mother’s third preg-

nancy, which was complicated by threat-
ened miscarriage and diseases (anemia, 
gestosis). It was the mother’s first deliv-
ery, which was at term. The girl’s birth 
weight was 3370 g, and her length was 
52 cm. No family history of exostotic 
chondrodysplasia was reported. 

During the examination, a pro-
nounced space-occupying lesion in the 
thoracolumbar spine is determined, sig-
nificantly protruding in the projection of 
the left paravertebral and lumbar region 
(Fig. 1).

Diagnostic findings
When the patient was admitted, she 

underwent a comprehensive laborato-
ry examination, including a complete 
blood count, blood clotting test, blood 
type and Rh factor testing, biochemical 
blood count, and assessment of bleeding 
time. To identify the presence of space-
occupying lesions in the extremities and 
axial skeleton, a digital panoramic radi-
ography was performed in two planes 
(Fig. 2).

The patient showed deformity of the 
L1–L4 lumbar vertebrae with disrup-
tion of the trabecular pattern and sub-
chondral regions with massive cortical 
thickening at the level of the arches and 
lateral aspects on the left, appearing as 
a bone-density mass with uneven min-

The results of surgical treatment of a 14-year-old female patient with a rare vertebrological disorder, multiple exostotic chondrodysplasia 

with spinal column involvement, are presented. Clinical, radiographic, MRI, histological and laboratory examinations were carried out. 

The observation revealed a massive space-occupying lesion in the spinal column with projected dimensions of 97 × 70 × 72 mm. The pa-

tient had narrowing of the intervertebral foramina with signs of compression of the L1–L2 and L2–L3 nerve roots on the left, secondary 

deformity and cranial displacement of the 12th rib on the left.

Key Words: multiple exostotic chondrodysplasia; vertebral osteochondroma; dyschondroplasia; children; orthopedics; spinal deformity; 

deformity stabilization.

Please cite this paper as: Asadulaev MS, Vissarionov SV, Malamashin DB, Nilov AD, Murashko TV. Thoracolumbar osteochondroma in a patient with 

multiple exostotic chondrodysplasia: a case report. Russian Journal of Spine Surgery (Khirurgiya Pozvonochnika). 2025;22(4):74–84. In Russian.  

DOI: http://dx.doi.org/10.14531/ss2025.4.74-84

Thoracolumbar osteochondroma  

in a patient with multiple exostotic 

chondrodysplasia: a case report

M.S. Asadulaev, S.V. Vissarionov, D.B. Malamashin, A.D. Nilov, T.V. Murashko
H. Turner National Medical Research Center for Children’s Orthopedics  

and Trauma Surgery, Saint Petersburg, Russia



Tumors and inflammatory diseases of the spine

75

Khirurgiya  Pozvonochnika (russian Journal of spine surgery) 2025;22(4):74–84 

M.S. Asadulaev et al. Thoracolumbar osteochondroma in a patient with multiple exostotic chondrodysplasia 

eralization, with projection dimensions 
of 97 × 70 × 72 mm, with irregular well-
defined margins. There were secondary 
deformity and cranial displacement of 
the left 12th rib. There was a second-
ary right-sided scoliotic deformity of the 
lumbar spine up to 10° according to the 
Cobb. A symmetrical lumbosacral transi-
tional vertebra was noted.

Neurological examination findings: 
consciousness is clear; oriented to time 
and place. Muscle tone was physiologi-
cal and symmetrical. Muscle strength 
was reduced in the lower extremities, 
in the proximal segments (during exer-
cise tests). Sensory impairment was not-
ed along the lateral surface of the right 
lower leg (status post-surgery for exos-
tosis of the right lower extremity in Feb-
ruary 2025). Hypotrophy of the left calf 
muscles, the left foot was smaller than 

the right one. Tendon reflexes were brisk, 
knee reflexes were reduced, mainly on 
the left. No pathological reflexes. Nor-
mal bowel and bladder functions. The 
patients walked independently; ability to 
walk on toes and heels was maintained.

A preoperative multi-slice comput-
ed tomography (MSCT) was performed 
on the patient for localization diagno-
sis of the neoplasm and to plan rational 
approach to the neoplasm (Fig. 3).

In the preoperative period, the patient 
underwent MRI to identify the soft tis-
sue component of the space-occupying 
lesion and to determine possible involve-
ment of neural structures (Figs. 4–6).

The size of the cartilage component 
at the top of the osteochondroma var-
ies up to 0.8 cm. In children, the thick-
ness of the cartilaginous membrane can 
reach 3 cm [21]. The presence of lobu-

larity in the structure of the pathological 
formation without cystic components 
(the main mass of the formation has MR 
signal characteristics corresponding to 
bone marrow and adipose tissue), with 
no edema of the adjacent soft tissues. 
Minor secondary deformity of the poste-
rior wall of the spinal canal at the L1–L2 
level, without intracanal changes. Para-
vertebral soft tissues were secondarily 
displaced by the formation, including the 
m. psoas major sinistra.

After a comprehensive examination, 
the findings were discussed by special-
ists from the Traumatology and Ortho-
pedics Department No. 2 of the H. Turn-
er National Medical Research Center for 
Children’s Orthopedics and Trauma Sur-
gery. Considering the size of the space-
occupying lesion and its potential malig-
nancy, a decision was made to perform 

Fig. 1
The appearance of a patient, 14 years old, female. Clinical examination revealed a space-
occupying lesion in the thoracolumbar spine, there is the line of the spinous processes 
closer to the posterior midline of the body. Palpation of subcutaneous tissues revealed 
a bone-dense, non-displaceable lesion; skin is movable: a – back view; b – side view 
(left); c – side view (right)

Fig. 2
Panoramic radiography of the skeleton 
of a 14-year-old female patient in the 
anteroposterior (a) and lateral (b) planes: 
typical signs of osteocartilaginous exostoses 
(highlighted in red) of the long tubular 
bones (humeral, femoral) and flat bones 
(solitary in the ribs, pelvic bones – left pubic 
bone, lumbar vertebrae)
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total removal of the lesion, correction, 
and stabilization of the spinal motion 
segment using a posterior multi-level 
instrumentation. 

Surgery
The surgery was performed under 

general combined anesthesia. Patient 
positioning: prone with decompression 

of the anterior chest and abdominal wall 
(Fig. 7a). A skin incision was made over 
the center of the space-occupying lesion 
(left paravertebral) at the level of the T12 

Fig. 3
CT scan of a patient, 14 years old, female: 
3D image of the lower thoracic and 
lumbar spine (a–c) and multiplanar 
reconstructions in the frontal, sagittal 
and axial planes (d–h). The following 
parameters  are  re l iably  assessed : 
localization (originating from the posterior 
structures of L2, S > D – spinous process, 
transverse process and superior and 
inferior articular processes), dimensions 
of the bone lesion of the lumbar vertebrae 
(112 × 135 × 70 mm – height × width × 
anteroposterior size), changes in the 
cortical layer (integrity is not violated, 
sclerotic, ‘cauliflower’ type deformation), 
the condition of the spinal canal (without 
intracanal spread of the pathological bone 
tissue), adjacent sections of the vertebrae 
and ribs (secondary ankylosis of the L1–L2 
intervertebral joints, arthrosis of the L1–
L3 intervertebral joints; dislocation with 
its displacement forward and atrophy 
associated with pressure of the 12th rib 
on the left), soft tissues (fatty degeneration 
of muscle tissue adjacent to the lesion)
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to L4 vertebrae, with a length of 16 cm. 
The soft tissues were dissected layer by 
layer; skeletization of the space-occu-
pying lesion was performed using both 
blunt and sharp dissection (Fig. 7b).

Considering the massive size of the 
osteocartilaginous lesion, the patholog-
ical tissue was removed by piecemeal 
resection using Luer and Kerrison bone 
rongeurs. Hemostasis was achieved with 
bone wax and a bipolar coagulator. The 
length of the posterior spinal canal wall 
defect was 72 mm. Three facet joints on 
the left side were resected. The extent of 
instrumentation was determined by the 
volume of pathological tissue resection. 
After resection of the pathological tis-
sue, transpedicular bone channels were 
formed using the freehand technique in 
the bodies of the L1, L2, and L3 verte-
brae on the right side from the line of 
the spinous processes, and in the bodies 
of the T12 and L3 vertebrae on the left 
side. This formation of bone channels for 
transpedicular support elements of the 
instrumentation is associated with the 
volume of pathologically altered bone 
structures of the spinal column being 
removed in this area. Manual and radio-
logical control was performed. The posi-
tion of the radiological markers was cor-
rect and accurate; the walls of the bone 
channels were formed. Five transpedicu-
lar support elements were placed into 
the formed bone channels. The diameter 
of the rod was 5.5 mm. The different lev-
els of instrumentation were determined 
by the extent of the pathological process 
and the need to remove the damaged 
bone structures within the healthy tis-
sues. Intraoperative radiological control 
showed that the system was stable and 
the implant position was correct (Fig. 8).

Wound hemostasis. Ensuring the 
absence of foreign bodies in the surgi-
cal field. A wound drainage system was 
placed. The surgical wound was closed 
in layers using interrupted sutures. A con-
tinuous suture for the subcutaneous tis-
sue and skin.

The surgery lasted 245 minutes, with 
intraoperative blood loss volume of 
1800.0 ml. The child’s neurological sta-
tus after postanesthetic recovery was at 
the preoperative level.

The postoperative course was smooth. 
Considering the extensive cavity of the 
wound after removal of the space-occu-
pying lesion, the duration of drainage 

was extended to 96 hours. The total 
amount of discharge since the surgery 
was up to 800.0 ml of serosanguine-
ous origin. Preventive antibiotics treat-

Fig. 4
MRI image of the lumbosacral spine of a 14-year-old female patient: sagittal and axial 
images in STIRTSE mode and T2-WI (view of a large exophytic osteocartilaginous 
lesion – osteochondromas of the posterior structures of the lumbar spine, S > D, 
osteochondromas at the L1–L2 level in the axial plane)

Fig. 5
MRI image of the lumbar spine: axial images at the L1–L2 level (T2-WI, STIR mode) 
and L2–L3 level (T2-WI); on coronal T2-WI sections, a bone lesion originating from 
the left L2 vertebral pedicle with deformation – remodeling and narrowing of the 
intervertebral foramen on the left (with signs of compression of the L1–L2 and L2–L3 
nerve roots on the left)
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ment was administered for 48 hours. The 
patient was mobilized on day 2 after the 
surgery. Post-hemorrhagic anemia was 
noted in the early postoperative period. 
The patient received conservative treat-
ment (physical therapy, breathing exer-
cises) and symptom management.

After the child was adapted to verti-
cal load, radiological and MSCT control 
were performed on day 5 after surgery 
(Figs. 9–11).

The postoperative wound healed by 
primary intention, and no suture removal 
was required. The patient has adapted to 
vertical load (Fig. 12).

The excised tissue was sent to the 
pathology laboratory for the diagnosis 
verification. The results of the histologi-
cal examination are given in Fig. 13.

Prognosis
Considering the patient’s age and 

ongoing bone growth, follow-up moni-
toring is planned.

Discussion

Most patients are diagnosed with 
HME at the age of 5–12 years [6, 12]. 
In some patients, the disease may 
be asymptomatic, with several small 

masses, or manifest as significant bone 
deformity associated with multiple 
large osteochondromas [12]. Hereditary 
multiple exostoses can affect any bone in 
the body. The most commonly affected 
areas are the distal femur, proximal and 
distal tibia, wrist and hands, humerus, 
pelvis, and ribs [6, 12].

Hereditary multiple exostoses are 
considered to be the result mutations 
in the EXT1, EXT2, or EXT3 genes on 
chromosomes 8q24 (EXT1), 11p11-13 
(EXT2), and 19p (EXT3) 4,5 [6, 13]. His-
tologically, it is an osteophyte connect-
ed with bone marrow and the cortical 
layer of bone structures, and having a 
cartilaginous covering in the peripheral 
regions [14]

Aside from their multiplicity, the visu-
alized features are identical to those of 
solitary osteochondromas [6, 14]. The 
distribution of affected areas along the 
body can vary a lot: some authors say the 
typical pattern is bilateral and symmetri-
cal, while others report a clear predomi-
nance of unilateral pattern [15].

Localization of osteochondroma in 
the vertebral column is a relatively rare 
pathology, accounting for approximate-
ly 1% of cases [16]. In the structure of 
HME, exostoses in the spine are found in 
7–9% of clinical cases. At the same time, 
osteochondroma can be found anywhere 
along the spine. However, it is most com-
mon in the cervical spine, especially at 
the C2 level.

Solitary exostosis is usually diagnosed 
between the ages of 20 and 30, while 
HME is diagnosed at an earlier age [18]. 
Early diagnosis of the disease in the spine 
occurs when the osteochondroma grows 
toward the spinal canal or intervertebral 
foramen, resulting in the development of 
neurological disorders [18].

Unlike osteochondromas of the upper 
and lower extremities, small spinal osteo-
chondromas are challenging to diagnose 
using radiography and require additional 
imaging tests, such as MSCT and MRI [6, 7].

Complications associated with HME 
are similar to those associated with soli-
tary osteochondromas and include risks 
of compression of blood vessels and neu-
ral structures, fractures of the exostosis, 
reactive changes in the muscular-liga-

Fig. 6
Axial T2-WI of the L4–L5 level, performing deformation of the intervertebral foramen 
with an atypical position of the root on the left: displaced anteriorly and medially by 
the bone lesion of the posterior structures of the lumbar vertebrae

Fig. 7
The view of the surgical site after the patient positioning (a) and the view of the 
pathological lesion after approach performing (b)
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mentous apparatus, secondary skeletal 
deformities, secondary osteoarthritis, and 
progression to malignancy [4–6].

Progression to malignancy occurs 
more frequently in patients with HME 
(20% of cases) than in cases of solitary 
osteochondromas (1% of cases) [19]. The 

frequency of progression ranges from 
3–5% to 25% [20]. Radiological and clini-
cal signs indicating malignant (sarcoma-
tous) transformation of osteochondroma 
include growth after skeletal maturation, 
increased accumulation of radiophar-
maceutical agent during scintigraphy, 
cortical destruction, the onset of severe 
pain in the area of exostosis after skeletal 
maturation, and an increased volume of 
the soft tissue component – thickening 

Fig. 8
The view of the surgical site after total removal of the space-occupying lesion 
and stabilization of the vertebrae in the resection area with a multi-level spinal 
instrumentation: 1 – head end of the wound; 2 – foot end of the wound; 3 – dural sac 
(laminectomy area); 4 – rods of the multi-level instrumentation (diameter of 5.5 mm); 
5 – supporting elements of the instrumentation

Fig. 10
A series of axial sections during the construction of multiplanar and volumetric 
reconstructions of the lumbar spine are used to determine the condition after surgical 
treatment; resection of the osteocartilaginous exostosis of the L2 vertebral spinous 
process was performed within the unchanged bone tissue; fixation with a 2-rod multi-
level instrumentation; the spinal canal is passable throughout its entire length; no areas 
of bone density were detected intracanally

Fig. 9
Panoramic radiography of a 14-year-
old female patient in the anteropos-
terior (a) and lateral (b) planes 
(under static load): the spinal axis 
in the frontal plane is not curved, 
without pronounced pathologi-
cal rotation of the vertebrae; the 
intervertebral ratio is preserved, 
unclear imaging of the roots of the 
lumbar vertebral arches on the left; 
the height of the vertebral bodies 
and intervertebral foramen is pre-
served; the endplates of the thorac-
ic and lumbar vertebral bodies are 
clear and smooth; the instrumenta-
tion is installed – pedicle screws at 
the T12S, L1D, L2D, L3DS; the sagit-
tal plane image shows that the cur-
vatures are smoothed, the posterior 
vertebral line is even.
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of the cartilage covering by more than 
1.5 cm [20, 21].

The reported clinical case of giant 
osteochondroma of the spine in a patient 
with HME illustrates the rare localization 
of the tumor in the posterior bone struc-
tures of the thoracolumbar spine and 
highlights the range of complications 
associated with axial skeletal lesion in 
children [22].

Spinal localization of HME is less 
frequent than in cases involving long 
bones. According to the literature [23, 
24], approximately 7–9% of osteochon-
dromas in HME are located in the verte-
brae. Approximately half of these osteo-
chondromas are located in the cervical 
spine, predominantly in the dorsal bone 
structures. These data emphasize the 
unusual nature and significance of our 
clinical case.

Diagnostic challenges in this area 
are associated with the anatomical 
complexity of spinal imaging: radiog-
raphy does not allow for a complete 
evaluation of the extent and severity 
of the pathological process, as well as 
the interaction between the affected 
area and nearby structures. Meanwhile, 
spine CT provides an accurate topical 
assessment, while MRI characterizes 
the cartilage component of the lesion 
and signs of myelopathy [21]. The com-
bined use of CT and MRI techniques 
is essential for planning treatment for 
patients with spinal osteochondromas 
[25]. In our case, it was MSCT and MRI 
that made it possible to verify the fixa-
tion of the lesion on the posterior struc-
tures of the L2 vertebra and evaluate the 
absence of intracanal growth.

Patients with this pathology require 
oncological alertness. According to the 
literature [21, 25, 26], a cartilage cap 
thickness of more than 1.5–2.0 cm in 
adults or growth of the lesion after 
skeletal maturation may be associat-
ed with a risk of secondary chondro-
sarcoma. Simultaneously, it should be 
noted that in children, a thickness of 
up to 3 cm may remain within the nor-
mal range, which requires interpreta-
tion based on the patient’s age [27]. In 
our study, there were no MRI signs of 
malignant transformation, which was 
confirmed by histopathological exam-
ination. The total risk of malignancy 
in HME ranges from 2% to 4% in the 
patient population (significantly high-
er than in solitary osteochondroma), 
with a prevalence of transformation in 
the pelvic region and proximal region of 
femur [21]. However, malignancy in the 
spine is rarely described [7, 28].

The treatment strategy in this situ-
ation is the following: total removal of 
the lesion with mandatory resection of 
the lesion bed to prevent recurrence 
and obtain a definitive morphological 
conclusion. The strategy coincides with 
the data from clinical series and reviews, 
which recommend complete wide exci-
sion for symptomatic spinal osteochon-
dromas and in cases of extensive defects 
or the threat of instability, simultane-
ous instrumented stabilization is indi-
cated [24]. In our case, the necessity for 
multi-level fixation was justified by the 
extensive resection performed and the 
risk of segmental instability of the spinal 
motion segments in this area.

The long-term prognosis for ado-
lescents remains unpredictable: despite 
the radical intervention and satisfactory 
immediate outcomes, the risk of recur-
rence after complete removal of the car-
tilage cap is low, but long-term outcomes 
of deformity or instability and growth 
patterns require follow-up. After prop-
er resection, recurrences are rare, and 
neurological symptoms, if any, regress 
in most patients. Considering the sys-
temic nature of HME and possible multi-
focality in the axial skeleton, a multidisci-
plinary management model (orthopedic 
spine surgeon, neurosurgeon, radiologist, 

Fig. 11
MSCT image of a 14-year-old female patient in multiplanar reconstruction mode: a – 
position of the supporting elements in the roots of the vertebral arches; b – position 
of the supporting element of the instrumentation at the level of the L1 vertebra; 
c – bone defect of the posterior bone structures in the area of removal of the space-
occupying lesion 
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pathologist, oncologist, geneticist) with 
a low threshold for extended imaging 
when pain syndrome, neurological symp-
toms, or growth of the lesion appear.

Conclusion

A case of giant osteochondroma of 
the posterior bone structures of the 
thoracolumbar spine in a patient 

with HME demonstrates an atypical 
localization of the tumor. CT and 
MRI are necessary in this situation to 
confirm the localization and evaluate 
the extent of cartilage covering. Total 

Fig. 12
Appearance of a 14-year-old female patient after surgical treatment, the line of post-
operative paravertebral incision is without signs of inflammation, healing by primary 
tension: a – back view; b – side view; c – half-turned view

Fig. 13
Histological examination results: bone 
tissue fragments are determined, repre-
sented by bone trabeculae with perifocal 
osteoclastic response and a small num-
ber of giant multinucleated cells of the 
osteoclastic type; on the surface of the 
bone trabeculae, a cartilage cap is not-
ed, formed by mature hyaline cartilage 
with multiple chondrocytes evenly dis-
tributed in the ground substance; chon-
drocytes are located mainly randomly in 
the form of isolated cells and groups of 
different sizes; hematopoietic bone mar-
row cells with an admixture of adipo-
cytes are found in wide intertrabecular 
spaces; areas of secondary ossification in 
the subchondral zones: a, b – overview 
micrographs of osteocartilaginous exosto-
sis, hematoxylin and eosin, magnification 
50; c – osteocartilaginous zone formed by 
bone trabeculae with areas of hyaline car-
tilage cap, hematoxylin and eosin, magni-
fication 100; d – area of hyaline cartilage 
with numerous chondrocytes located in a 
basophilic matrix, hematoxylin and eosin, 
magnification 200
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resection with simultaneous stabilization 
provided sat isfactory immediate 
treatment outcomes and correction 
of secondary changes. The risk of 
malignant transformation in HME is 
low, but it requires oncological alertness 
and morphological verification of the 
resected specimen. Adolescence and 
ongoing bone growth require ongoing 
follow-up of the pathological condition 
by an oncologist, orthopedic spine 
surgeon, pediatrician, and neurologist to 
ensure timely determination of optimal 
surgical treatment with consideration 
of the extent of the pathology, clinical 

manifestations, and skeletal growth 
prospects.

Limitations of the study: the article 
considers the immediate surgical out-
comes for the patient; there is no data 
on long-term follow-up.
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