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ABSTRACT

BACKGROUND: Osteoid osteoma is a benign neoplasm of bones with a diameter of up to 1.5 cm. It is most common in chil-
dren in the second decade of life and at the age of 20-30 years, predominantly in men. In large neoplasms (>1.5 cm) with
a histological study identical to osteoid osteoma, the pathological process is regarded as osteoblastoma or giant osteoid
osteoma The tumor is most often located in long tubular bones and on the hand in 5%-15% of the patients. Differential
diagnosis is carried out with rheumatoid arthritis, inflammation, and other neoplasms. Various options for the treatment of
osteoid osteoma, both conservative and operative, have been proposed.

CLINICAL CASE: A 17-year-old patient underwent surgical treatment for trapezium bone neoplasm and pronounced chronic
pain syndrome.

DISCUSSION: The identification and treatment of osteoid osteoma remain challenging, which is associated with the similarity
of clinical symptoms and ineffectiveness (in the initial stages of its development) of X-ray examination. Thus, computed to-
mography is necessary to identify a pathological structure. If a formation on the hand is detected, surgery (tumor resection) is
advised; if necessary, bone grafting of the defect is performed. After surgical treatment, relapse may occur within 7 months,
which is associated with incomplete tumor removal. To confirm the diagnosis, a pathomorphological study is necessary.
CONCLUSIONS: Chronic pain syndrome requires a thorough examination of the patient and a differential diagnosis. Surgical
treatment allows the restoration of hand functions and alleviates the tumor-associated pain syndrome.
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KnuHnueckmia cnyyan

OcTeoup-ocTeoMa KOCTU-Tpaneuum y pebeHka
(xnuHuyeckoe HabnoaeHue)

H.B. Aspenunk, C.WM. TonsHa, [.10. TpankuH, ALl Hunos, B.B. YepHsBcKasn-Xaykka

HaumoHanbHbIi MeAULMHCKIUA UCCNenoBaTeNbCKUiA LIEHTP [ETCKoii TpaBMartonorum v optoneanu uMewn LU. TypHepa, CankT-TeTepbypr, Poccusa

AHHOTALMA

06ocHoeaHue. OcTeonn-octeoMa — [0OpOKa4eCTBEHHOE HOBOODpa3oBaHMe CKefeTa anameTpoM Ao 1,5 cM, kotopoe Haubo-
nee 4acTo BCTPeYaeTca y AeTeil Ha BTOPOM JeCATUNETUM u3HK 1 B Bo3pacte 20—30 neT NpenMyLLEeCTBEHHO Y UL, MY)CKOrO
nona. MHtepecHo, yto npu 6onblumx pasmepax HoBoobpa3oBaHus (Bonee 1,5 CM) C rMCTONOTMYECKOW KApTUHOM, MAEHTUYHOM
0CTeOMA-0CTeOMe, NATONOTMYECKMIA MPOLIECC PacLieHMBAIOT KaK 0CTeobnacToMy MW rUraHTcKyt ocTeompa-octeoMy. Hambonee
4acTo ONyXoJib BLISBSKT B AJIMHHBIX TPyBUaTIX KOCTAX M ToNbKO Y 5—15 % naumeHToB — B KOCTAX KMCTU. Ha atane guarHo-
CTMYECKOro NoucKa Hambonee YacTo onyxosb NpUXoaUTCa anddepeHLMpoBaTh C BOCNANMTENBHBIMU KOCTHO-LECTPYKTUBHBIMM
W peBMaToMAHbIMK MpoLeccamu. [peanoKeHbl pasnnyHble BapuaHTbl NIEYEHUs O0CTEOW-0CTEOMbl — KaK KOHCepBaTUBHbIE,
TaK M onepaTuBHbIe.

Knunuyeckoe HabnwodeHue. MaumneHTy 17 net npoBeseHo onepaTMBHOE NeYEHUe B CBA3M C NATONOMMYECKUM 04aroM B KOCTU-
TPanewuun 1 BbIPAKEHHBIM [TUTENbHBIM HEKYMUPYEMbIM H0MEBbIM CUHAPOMOM.

06cyxcdeHue. BbisiBneHMe 0CTEOMA-OCTEOMbI (MU OTCYTCTBMM COOTBETCTBYIOLLLETO OMbiTa) OCTAETCA COMHOM NpobreMoi,
YTO CBAA3aHO C HECMELMPUYHOCTBIO KITMHUYECKMX NPOABNEHWA 3ab0N1eBaHNS U HEPEAKO Maniol MHOPMaTUBHOCTbLIO CTaHLapT-
HOMO PEHTTEHOMIOMMYECKOr0 MccnefoBaHua. HeobxoauMo nposeseHne KOMMbIOTEPHON ToMorpaduu ans obHapy»KeHus nato-
nornyeckoro oyvara. lpy BbISBNEHUM ONYX0NM B KOCTAX KUCTU LieNecoobpasHo BbIMOMHATb XUPYPrM4ecKoe BMELLATeNbCTBO
B 00bEMe pe3eKLMM NaToIorMYecKoro oyara B npefenax HeM3MeHeHHO KOCTHOM TKaHU U Npu HeobxoaMMOCTH OCYLLLeCTBASATL
KOCTHYI0 MJIACTUKY MOCTPEe3eKLMOHHOro AedekTa. Mpu HepaauKanbHOM YAaneHuu Onyxonu XapaKTepHbd 601eBoN CUHAPOM
BO300HOBNSETCA B ONMXKalLUMe CPOKM MOCNe OMepaTUBHOIO BMeLLaTenbeTBa. [1s NOATBEPHAEHUS KIMHUYECKOro AWarHo3a
HeobXoAMMO NpoBefeHWe NaToMopdOIOrMYECKOro UCCNef0BaHUS.

3axnmoqenue. MNpu pAMTENBLHOM HEKYNMpyeMOM 6o1eBOM CMHAPOMe HeobxoaMMo KoMNNeKcHoe 0bcneaoBaHue nauyeHTa. Pa-
AVKaNbHO BbINOIHEHHOE OMepaTUBHOE BMELLATeNbCTBO NpU OCTEOMUL-0CTEOME NPUBOANT K CTOMKOMY UCHE3HOBEHUIO 601EBOr0
CMHAPOMa, DbICTPOMY BOCCTAHOB/EHUIO QYHKLIMM KMCTW U YNYYLLEHMIO KaYeCTBa M3HW pebeHKa.

KnioueBble cnoBa: 0cTeoMA-0CTEOMa; 0nyXxoJib; AETU; XUPYPTrUA KUCTW.
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CLINICAL CASES

BACKGROUND

Tumors and tumor-like conditions of bones account for
3.5%-5.2% of all hand diseases [1]. Osteoid osteoma (00)
is a benign bone-forming skeletal neoplasm according to
the World Health Organization’s histological classification of
bone tumors (2020) [2]. In 1935, Jaffe initially described 00
as a small spherical tumor, typically <1.0-1.5 cm in diameter,
with a distinctive histological appearance [3]. This benign
tumor is more prevalent in men, occurring approximately
twice as often as in women, and typically affects individuals
aged 20-30 years. Further, it is rare in patients aged
>40 years [4, 5]. To date, no cases of malignancy associated
with this tumor have been reported [6].

00 is commonly found in the long tubular bones of
the lower limb, specifically the femur and tibia, in ~50% of
patients. Moreover, it may occur in the humerus and forearm
bones, affecting 13.3%-31% of patients. In rare cases, 00 is
detected in the bones of the hand (in 5%-15% of patients),
with the carpal bones being the most commonly affected,
followed by the metacarpal bones and phalanges of
the fingers [3, 4l.

In a study by Ghiam, 00 was found in the carpal bones of
26 patients, most commonly in the navicular bone and less
commonly in the hook and cephalic bones [7]. In another
study, Marcuzzi has described 18 cases of wrist and hand 00,
with 2 cases in the navicular bone, 2 in the semilunate bone,
and 1 in the cephalic bone [8]. Furthermore, Ambrosia has
reported 19 cases, including 2 in the cephalic bone, 1 in
the hook bone, and 1 in the triangular bone [9].

Jafari has presented a 20-year follow up of the treatment
outcomes of 25 patients with hand and wrist 00. The mean
age of the patients was 25.2 + 7.6 years (range: 16-46 years).
The most frequent locations were the proximal phalanges
(10 cases) and carpal bones (2 in the navicular, 2 in
the cephalic, and 1 in the trapezium) [5].

The initial symptom of 00 is pain that gradually increases
over time. The pain tends to worsen at night and can usually
be managed with nonsteroidal anti-inflammatory drugs.
If the tumor is located within a joint, it can cause synovitis
and contracture, which may mimic primary arthritis [5, 10].
The salicylate test is used in differential diagnosis. After
taking salicylate derivatives, pain decreases and completely
improves in some cases. This is because of a decrease
in the production of prostaglandins and prostacyclins in
the affected area [11].

Benign tumors of the hand are often diagnosed late,
resulting in inadequate treatment and a high frequency of
unsatisfactory results (3%-16%) [1]. To ensure accurate
diagnosis, it is crucial to differentiate 00 from other benign
and malignant tumors of soft tissues and bones, primary
chronic forms of osteomyelitis (e.g., Brodie's abscess and
Garre's sclerosing osteomyelitis), rheumatoid diseases,
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reactions to foreign bodies, bone necrosis, and Kienback's
disease [11].

Neoplasm diagnostics primarily involve radiological
examination and computed tomography (CT). However,
several authors have reported that on radiographs in standard
projections, detecting the tumor “nest” is not always possible
(4,5, 8].

CT is a reasonable option for patients with a clearly
marked lesion on radiographs and for those at the diagnostic-
search stage. Various modes of CT image reconstruction can
provide an objective view of the tumor focus location [4, 5].

MRI is a less-specific diagnostic tool than CT. Diagnostic
errors have been reported in up to 35% of cases when MRI
is used as the primary test. This is due to the difficulty in
clearly identifying the tumor nidus, with reactive changes
in surrounding bone and soft tissue structures often
being mistaken for inflammation (arthritis, osteomyelitis),
malignant neoplasms, and stress fractures [11, 12].

Owing to the natural course of the disease, independent
healing of 00 is possible. The nidus may mature and
remodel for several years, leading to the disappearance
of symptoms [13]. Conservative treatment for 00 involves
the use of nonsteroidal anti-inflammatory drugs; however,
this treatment method is not widespread because of its
side effects on the gastrointestinal tract during prolonged
use. The literature recommends percutaneous drilling of
the nidus under CT control followed by thermocoagulation
(radiofrequency ablation). Its use has shown good results,
with recovery occurring in 90%-98% of cases. However,
because of the small size of the tumor and peculiarities of
the anatomical area (close location of tendons, neurovascular
bundles), performing such treatment on the hand is
challenging. The use of this method is limited because
the intervention may damage surrounding heat-sensitive
anatomical structures [11, 14].

The primary treatment for hand bone 00 is surgical
intervention, which involves removing the tumor focus either
within the unchanged bone tissue or through excision by
a single block [5, 11, 12]. Depending on the size of the post-
resection defect, bone grafting may not be necessary. Properly
executed surgical interventions enable long-term pain
management and patient recovery. If the tumor nest is not
completely removed, pain may return in the weeks following
surgery [5].

During pathomorphological examination, 00 appears
macroscopically as round or oval shape with a maximum
size of 1.5 cm. Under light microscopy, fields of osteoid bone
trabeculae with signs of calcification are surrounded by well-
vascularized cellular fibrous tissue with single, sometimes
grouped, multinucleated giant cells [10].

Although rare, clinical cases of 00 have been reported
in patients aged <18 years, with the disease localized in
the bones of the hand [3, 12, 15-19].
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CLINICAL CASE

Patient P, a 17-year-old boy, was admitted to the Clinic
of Reconstructive Microsurgery and Surgery of the Hand
at the Turner Research Center for Pediatric Traumato-
logy and Orthopedics, Ministry of Health, Russia, com-
plaining of pain in the left hand. The patient reported that
the pain has been present for a year and first appeared
after a long skiing session. The pain has since increased
and mainly occurs at night and after physical activity. Con-
servative therapy was administered at the patient’s place
of residence, including wrist joint immobilization. However,
no significant pain relief was observed. Pain severity de-
creased after taking nonsteroidal anti-inflammatory drugs.
Radiological examination did not reveal bone trauma. In-
vestigations conducted at the place of residence showed
irregular widening of the joint gap, signs of synovitis of
the wrist—carpal joint of the first finger of the hand (ac-
cording to ultrasound), diffuse edema, and aseptic necrosis
of the trapezium bone (according to MRI).

Clinical examination of the left hand showed a slight
swelling at the base of the first finger and the area of
the first carpometacarpal joint. The skin appeared normal
in color. Movements in the fingers and wrist joints were
preserved, and no signs of carpal instability were noted.
However, active abduction of the first finger of the left
hand caused pain in the projection of its base, mainly on
the palmar surface. Upon palpation of the area, pain
increased on the palmar surface of the hand, and instability
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of the first carpometacarpal joint were noted. Axial loading
on the first finger was moderately painful. No neurological
abnormalities were detected, and all hand grips were
available. The grip strength of the right hand was 36.8 kg
and that of the left hand was 34.0 kg (Fig. 1).

Radiographs of the hands in standard projections did
not reveal any structural changes. However, the CT scan of
the left hand's trapezium tubercle area showed a delim-
ited rounded area of destruction measuring 0.41x0.47 cm
with a sclerotic rim around the periphery and a centrally
located bone density inclusion with a diameter of 0.2 cm.
The cortical layer of the affected bone’s adjacent sections
was thinned, and no periosteal reaction was observed.
The anatomical relations of the wrist joints, and small
joints of the hand were undisturbed. The articular surfaces
were clear and smooth, and no bone-traumatic changes
were detected (Fig. 2).

MRI showed diffuse trabecular edema of the trapezium
bone of the left hand, with an ovoid osteolytic mass of
5 mm in diameter on the palmar surface of the tubercle.
PD SPAIR revealed a hyperintense MR signal, whereas
T1WI showed an ischypointense signal. The structure of
the tubercle of the trapezium bone on the palmar surface
revealed an ovoid osteolytic mass 5 mm in diameter, with
clear contours, surrounded by a weakly expressed rim
of osteosclerosis around the periphery. This pathological
formation was mainly characterized by an isohypointense
signal on T1WI and PD SPAIR. Additionally, moderately
pronounced edema was observed in the paraossal soft

Fig. 2. Patient P, 17 years old. X-ray of the hands in anteroposterior projection and computed tomography of the left hand in MPR mode
(frontal and sagittal planes) demonstrating the localization of the tumor nest (arrows)

D0I: https://doi.org/10.17816/ PTORS568182
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Fig. 3. Patient P, 17 years old. Magnetic resonance imaging of the left hand demonstrating the localization of the tumor nest (arrow)

tissues of the left hand in the corresponding location
(Fig. 3).

Based on the clinical and radiological data, 00 of the tra-
pezium bone of the left hand was diagnosed. Because of
the persistent pain syndrome and the identified pathologic
mass in the left hand, surgical intervention was deemed
crucial. Surgery was performed under endotracheal an-
esthesia supplemented with axillary blockade. After plac-
ing a hemostatic tourniquet in the middle third of the left
shoulder, an arc-shaped incision was made on the palmar
surface in the projection of the proximal row of the wrist
bones. Then, the short muscles was severed, and the tra-
pezium bone was isolated. The periosteum in the area of
the tumor focus location was separated from the underlying
cortical layer without any difficulties, and no involvement in
the pathological process was observed (Fig. 4a). A radio-
paque contrast marker was placed for the intraoperative
determination of the tumor location. An electron-optical
converter was used to confirm the presumed location of
the tumor. The tumor was then removed as a single block
within the surrounding bone tissue, with a fragment size of
1.0x0.7 cm (Fig. 4b). A follow up radiological study con-
firmed the complete removal of the tumor. The wound was
closed using the intradermal suturing technique and immo-
bilized with a soft dressing.

The bone fragment that was removed during surgery was
sent for histological examination.

The patient did not experience any night pain, which was
a characteristic symptom before the surgery, on postoperative
day 1 and thereafter. The patient was discharged from
the clinic on postoperative day 4.

Histological examination revealed multifaceted bone
trabeculae in the peripheral areas of the sections (Fig. 5a).
The central part of the specimen was a clearly delimited
focus (nidus) composed of intertwined thin bone beams
with a bizarre shape. A pronounced perifocal osteoblastic
reaction was observed, along with a few large osteoclastic
multinucleated cells (Fig. 5b). The density of bone beams
increased toward the periphery of the nidus. Spindle-shaped
fibroblast-type cells (with oval-shaped hyperchromic nuclei
and light cytoplasm) and rounded cells (multiple accumulation
of osteoclasts) were detected in the intertrabecular space

Fig. 4. Patient P, 17 years old. Intraoperative image: a, after
subcutaneous isolation of the palmar/volar surface of the trape-
zium bone; b, after resection of the tumor “nest” within healthy
tissues

(Fig. 5¢). The examined material showed predominantly
thickened bone trabeculae around the periphery of
the nidus, along with pronounced edema and myxomatosis in
the adjacent cellular fiber tissue. Moreover, multiple vessels
with thickened walls were found in the microcirculatory
channel within the cellular fibrous tissue, and in the peripheral
sections, sclerosed connective tissue fibers of the periosteum
with small and large osteogenic islets were observed
(Fig. 5d).

A clinical examination 8 months after surgical intervention
showed no signs of disease recurrence. Left wrist joint
movements were painless and within the normal range.
No pain occurred during physical activity. The grip strength of
the right and left hands was 37.0 kg and 35.5 kg, respectively,
indicating an increase compared with the initial examination
results.

DISCUSSION

Diagnosing 00 in the hand can be challenging because
of its rarity. One of its characteristic symptoms is nocturnal
pain [10]. The discrepancy between severe pain and tumor
size may be due to vascularization of the lesion, which
increases tension and edema, causing pain through direct
stimulation of local nerves around intraosseous vessels.
Physical examination typically reveals localized soreness,
soft tissue swelling, and decreased range of motion, which
can mimic primary arthritis [8]. In this patient population, pain
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Fig. 5. Patient P, 17 years old. Microphotographs at histological examination: a, overview microphotograph showing a section of the tumor
nidus bordering adjacent bone tissue, staining with hematoxylin and eosin, x50; b, fragment of the nidus represented by moderately calci-
fied bone beams with cellular fibrous connective tissue in the intertrabecular spaces, staining with hematoxylin and eosin, x100; ¢, focal
osteoclastic reaction with some large multinucleated cells of osteoclastic type, staining with hematoxylin and eosin, x200; d, thickened
bone beams bordering with sclerosed connective tissue fibers of the periosteum, staining with hematoxylin and eosin, x100

sensation decreases with the administration of nonsteroidal
anti-inflammatory drugs. Our study patient had a positive
salicylate test, which helped to exclude other hand diseases
during the examination.

The radiologic picture is typically characterized by
the detection of a nidus, a local area of bone destruction
up to 1.0 cm in diameter, with an asymmetrically thickened
cortical layer [20]. However, radiologic examination did not
reveal any bone-traumatic changes, which is consistent
with the literature describing initial radiographs of the hand
without visible changes [8].

Preoperative CT assessment of bone tissue structural
changes aids the surgeon and increases the likelihood of
an adequate resection regarding radicality [4, 8].

The tumor did not disrupt the integrity of the corti-
cal layer or periosteum and did not infiltrate the sur-
rounding soft tissues [6], as noted during our surgical
intervention.

Several authors have reported positive results in treat-
ing patients with 00. After surgical treatment, symptoms
regress and the tumor does not recur in remote obser-
vations [10, 11]. If the tumor is not completely removed,
continued growth may clinically manifest as pain syn-
drome during the next 7 months after surgical intervention.
In most cases, growth continues after neoplasm scrap-
ing. Radical surgical intervention is achieved by resecting
the tumor in a single block [15].

In our study, diagnosis was confirmed through histological
examination, which revealed the characteristic microscopic
structure of 00.

CONCLUSIONS

This clinical case demonstrates the importance of com-
prehensive examination in children with long-term hand pain
syndrome. A differential diagnosis of inflammatory processes
and excluding other neoplasms is crucial. Surgical treatment
can lead to one-stage restoration of hand function and im-
prove the patient’s quality of life by providing pain relief.
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