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Case Report
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Abstract: We present the case of an 8-year-old boy with pain in the distal
part of the right thigh that occurred after a ball injury, without haematoma or oedema.
The plain film showed exostosis of the distal part of the right femur. In another insti-
tution the "exostosis-like" formation was surgically removed and the histological fin-
ding was an aggressive type of chondroblastoma.

A few months later, on the site of the surgical intervention, a significantly en-
larged painful solid mass appeared. Radiography showed a large dense mass at the level
of distal femoral metadiaphysis with tumour matrix mineralization, and Codman’s sign.
Computed tomography showed a large soft tissue mass, which arose from the surface of
the underlying cortical bone and signs of high-grade malignancy. CT is a valuable
method in predicting high-grade malignancy. Arteriography was also done.

After operative treatment — seq. Campanacci, histology showed high-grade sur-
face osteosarcoma of chondroblastic type. Pre- and post-operative chemotherapy was
carried out. The boy died 2 years after diagnosis because of recurrent disease.

High-grade surface osteosarcoma has the worst prognosis, compared with other
surface osteosarcomas. Therefore, timely diagnosis is indispensable.
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Introduction

Osteosarcoma is a primary malignant bone tumour in which neoplastic
cells produce osteoid. Most osteosarcomas arise intramedullaily, but some arise
extramedullarily on the outer surface of the underlying bones, the so-called
“surface osteosarcomas” [1]. Approximately 4-10% of osteosarcomas are loca-
ted on the surface of the bone [2, 3, 4]. According to the nature of the tumour,
its clinical, radiological and pathological findings, surface osteosarcomas have
been classified into three groups: parosteal, periosteal and high-grade surface
osteosarcomas [5, 6]. High-grade surface osteosarcoma is the rarest type, with
incidence of < 1% of all osteosarcomas [7]. This is important in the surgical and
medical care of the patients [5, 6], as well as for the prognosis.

Case report

We present the case of an 8-year-old boy with pain in the distal part of
the right thigh, which occurred after mild ball injury. There were no clinical signs of
haematoma or swelling. On the initial X-ray of the right femur, an "exostosis-like"
tumour formation was detected, which was surgically removed with marginal
excision. The histology showed an aggressive type of chondroblastoma.

A month later, on the site of the surgical intervention, a significantly enlar-
ged painful and palpable solid mass appeared, and the patient was referred to the
Orthopaedic Clinic, with suspected diagnosis of a malignant soft tissue tumour.

On physical examination a slightly tender, non-movable, solid mass
was noted, in the distal part of the right thigh.

Sedimenation rate and serum levels of calcium, phosphorus and alkaline
phosphatase were within the normal rates.

The first plain film showed a soft tissue mass on the latero-posterior
aspect of the distal third of the femoral diaphysis with displacement of adjacent
fat lines, and positive Codman’s sign (Fig. 1). One month later, on plain film, an
enlarged dense soft tissue mass could be seen which arose from the surface of
the underlying bone, extending along the metaphysis too. There was mild
cloudy tumour matrix mineralization (Fig. 2). The mass increased in size during
the next month, with an increasing periosteal reaction, Codman’s sign, and
intensity of the tumour matrix mineralization (Fig. 3). Radiographs that were
taken each month within a period of three months clearly showed the evolution
of the disease, by presenting a progression of x-ray signs of high-grade malig-

nancy.
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Figure 1 — Plain film showed soft tissue mass on latero-posterior aspect
of distal third of the femoral diaphisis, with displacement of adjacent fat lines
and positive Codman’s sign
Cauka 1 — Penozenozpaghuja xoja iloxaxysa mexomiKUsHa maca
Ha aaitiepo-nociiiepuoper aciiexill Ha OUCHIAARa TpetiuHa Ha oujagusatia
Ha (hemypotll, cO HOMeCULY8atbe HA COCEOHUTIEe MACHU AUHULL
u iosuiniueer Koomarnos anax

Figure 2 — Plain film, one month later; enlarged soft tissue mass, which arose from the
surface of the underlying bone extending along the metaphysis. There is mild cloudy
tumor matrix mineralization
Cauka 2 — Penozenozpaguja eden mecey, ioO0OUHA, 3204eMy8Aarbe
HA MEKOMIKUBHAINA MACA, KOja UOTeKHY8a 00 HO8PUUHATILA HA KOCKATA
u ce upoitieza 0o mettiagpuzaitia. Iocitiou ymepera obaaqeciia wymop
MAMPUKC MUHEPAAUIAUUJa
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Figure 3 — Plain film, the mass increased in size over a period of next month,
with severe periosteal reaction, Codman’s sign and more intense
tumor matrix mineralization
Cauka 3 — Penozenozpaguja, macaitia ja 3201emMuia 204eMUHATIA 80 TepUOOOT
Ha cAeOHUOI Mecel, co jaka tepuocitianta peakyuja, Koomanoe 3nax u
UOUHIUEH3UBHA HIYMOD MAUPUKC MUHEPAAUIAUU]A

A transaxial CT scan at the level of the upper (Fig. 4), middle (Fig. 5)
and distal parts (Fig. 6) of the tumour, demonstrated an inhomogeneous, large
soft tissue mass (size 6-8cm), which arose from the surface of the underlying
cortical bone. It was attached to the cortex on the broad base of the tumour with

Figure 4 — Computed tomogram at the level of Codman’ sign — proximal part
of the tumor showed
Cauka 4 — Komiijyitiepusupana iiomozpaguja na Hueo na Koomarnosuoit 3Hax
+ UpuKkaxycau e poxcumaner 0ea Ha iymopoill

no defined cleavage plane or intramedullary extension. Within the soft tissue

mass, there was centrally a slight cloudy tumour matrix mineralization, partially
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irregular and peripheral disrupted egg-shell calcification. The cortex was not
thickened and without peripheral disruption. The mass did not encircle or erode

the bone. CT findings suggested a high grade of malignancy on the surface of
the bone without intramedullar involvement.

Figure 5 — Computed tomogram at medial part of the tumor demonstrated
an inhomogeneous, soft tissue mass, which arose from the surface of the underlying
cortical bone, with centrally cloudy tumor matrix mineralization,
peripheral egg shell calcification
Cauka 5 — Komiijyitiepuaupana itiomozpaduja Ha HU80 Ha meoujaner oen
Ha yMOpOIll KOJ UPUKANKYEA HEXOMOZEHA MEKOMIKUBHA MACA, KOja HOUUEKHY8A
00 TOBPUUHATIA HA KOPIHEKCOT 00030044, CO UEeHIIPAAHA 00aauectiia wymop
MAMIPUKC MUHepaaudayuja u iepugepra Kako ayuiiia 00 jajue kasyugurauuja

Figure 6 — Computed tomogram at distal part of the tumor. The mass do not encircle
nor erode the bone
Cauka 6 — Komiijyitiepusupara iiomozpaguja Ha oucitianer 0ea Ha wiymopoii.
Macaitia He ja 3a06uKoaysa HUilly epoOupa Kockaiia
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Arteriography showed replacement of the superficial femoral artery at
the tumour level, with discrete pathological blood vessels (Fig. 7). Bone scan with
Tc 99m confirmed the solitary bone lesion on the distal part of the right femur.

Figure 7 — Arteriography showed replacement of the superficial femoral artery at the
tumor level, with discrete pathologic blood vessels
Cauka 7 — Apitiepuozpaghbujaitia fioxaxcysa omecillyéarbe Ha Ho8PUIHAIIA
hemopaara apiliepuja Ha HUBO HA THYMOPOTL CO OUCKPEtiHU HATHOAOUIKU KPBHLL
cadosu

Open biopsy was carried out and the histology showed a high-grade
surface osteosarcoma of the chondroblastic type.

Preoperative chemotherapy according to the COSS 96 regime was done.
After 10 weeks of treatment, there was no significant tumour response and reg-
ression.

Operative treatment consisted of limb salvage procedure, with a wide
excision and reconstruction of 15 cm of the distal right femur with overlying
vasti, but preserving the rectus femoris. Reconstruction with Campanacci pro-
cedure, namely arthrodesis of the knee joint was done. Complete excision of the
tumour, with clear surgical margins, was demonstrated on histopathological
examination (Fig. 8).

A high-grade surface osteosarcoma of chondroblastic type was histolo-
gically verified (Fig. 9). The tumour tissue consisted of closely packed spindle
cells with marked cellular and nuclear pleomorphism. The cells’ nuclei were
hyperchromatic, with prominent nucleoli and frequent atypical mitoses. Tumour
cells with bizarre shapes and more than one nucleus were abundantly present.
Deposits of slender lace-like seams of osteoid were found among the cells. In
addition, among the tumour cells, there were lobules of highly malignant carti-
lage made of hyaline matrix and lacunae filled with atypical and pleomorphic
cells. Diffusely, areas of haemorrhages and necroses were found. The tumour
was designated as a poorly differentiated (Broders’ grade 4) high-grade osteo-

sarcoma of the chondroblastic type.
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Figure 8 — X-ray of the specimen
Cauka 8 — Penozenozpaguja na tipumepoxoii

o »

W PN
00 i

Figure 9 — HE x 400: Marked cellular and nuclear pleomorphism of malignant cells
with bizarre shapes and frequent atypical mitoses. Lobules of highly malignant
cartilage made of hyaline matrix and lacunae filled with atypical cells.
Deposits of osteoid (insert)

Cauxa 9 — XE x 400: HasnaueHna ueayaapHociti u jaoper iiaeomopgusam
HA MAAUZHU KACTHKU O OU3ApHA popma u Yectiiu aitiuiiu4HU MUTHLO3U.
Jlobyau 00 8UCOKO MAAUZHA 'pCKABULA COCIIABEH 00 XUAAUH MATUPUKC
U AAKYHU UCHOAHETIU CO AttUiUYHUY KAeliku. []etio3uiti Ha octiieoud (8MmettiHaill)

The treatment continued with postoperative chemotherapy. One year
after surgery the patient was walking without difficulties with a normal gait, had
no extensor lag and was pain free. Control CT showed no local recurrence of
the disease, no distant metastases and laboratory findings were within normal
range. The boy died 2 years after diagnosis because of recurrent disease.
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Discussion

High-grade surface osteosarcoma is the rarest type, having an incidence
of < 1% of all osteosarcomas [7]. It is considered more aggressive than that of
the other surface osteosarcomas, classic osteosarcomas [1, 6, 8, 9].

In the larger studies, the ages at diagnosis have ranged from 8 years to
70 years, mean 25 years, 66% were males [6]. We present a case with early
presentation of the disease, in the first decade of life of an 8-year-old boy.

High-grade surface osteosarcoma should be differentiated from other
osteosarcomas arising on the surface of the bone because it is associated with a
comparatively poor clinical outcome [6].

Previous reports described the similarity of radiological features of
high-grade surface osteosarcoma to those of parosteal and periosteal osteosar-
coma, but the histological features of the tumour are characterized by high-
grade (grade III-1V) osteoblastic or fibroblastic type osteosarcoma [8, 11, 12].
Parosteal and periosteal are usually diaphysal and show perpendicular periosteal
reaction, but high-grade surface osteosarcomas usually surround a much higher
percentage of the bone circumference, and are more likely to invade the medul-
lary canal that shows low attenuation at CT [13], Murphey MD et al. report on
circumferential involvement of the host bone in 28% of patients, half of them
greater than 50% [6]. In our case the tumour was localized on the distal part of
the femur. CT clearly showed no intramedullar involvement. On the transaxial
CT scan circumferential involvement was around 65%.

The amount of tumour matrix mineralization and distribution in the
lesion varied from dense to moderate with a fluffy, immature appearance,
predominantly at the base of the lesion [6, 10]. Tumours with less ossification
tended to be less differentiated than tumours with more abundant ossification
[16]. In our case the tumour was attached to the underlying bone with a broad
base, where mild cloudy tumour matrix mineralization was present, mostly
irregular and peripheral disrupted egg-shell calcification, suggesting a high
grade of malignancy. In contrast to parosteal osteosarcomas, lucent zones bet-
ween the tumour and underlying cortex were absent. Periosteal osteosarcomas
typically show a speculated mineralization perpendicular to the long axis of the
affected bone. Tumour matrix mineralization can be depicted on plain film, but
CT is the method of choice for evaluation of localization, type and arrangement
of mineralization.

Alteration of the underlying cortex of the affected bone was seen
commonly in high-grade surface osteosarcoma, presented like: cortical destru-
ction 17 lesions, cortical thickening 7 and both in 4 lesions [6]. In our case, CT
showed that cortex was not thickened and was without peripheral disruption.
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Periosteal reaction is rare with no tumour Codman’s triangle or spe-
culated periosteal reaction [6]. However, in our case there was a rapidly gro-
wing of tumour, with a severe periosteal reaction over a period of three months.
Plain film well depicted Codman’s triangle, that was also shown on CT. In
addition, soft tissue invasion was observed in our case, which is minimal in
parosteal osteosarcomas.

In the treatment of high-grade surface osteosarcoma, wide resection
with an adequate surgical margin is required because of local recurrence.
Marginal excision is strongly associated with increased risk of local recurrence
[6, 10, 14].

The prognosis for high-grade surface osteosarcoma is worse than
all other surface osteosarcomas. Patients have remained alive and
disease-free a median of 10 years (range, 1.5-25.4 years) after diagnosis
[15]. In our case the boy died 2 years after diagnosis, because of the recurrent
disease.

Conclusion

"Exostosis-like" formations should be observed with caution.

The plain film presented aggressive development of this type of surface
osteosarcoma. This case evidently shows the immense importance of timely
diagnosis that is essential for adequate treatment.

CT is an excellent method for depicting the tumour localization and
tumour characteristics, such as: type of tumour matrix mineralization, soft tissue
involvement, absence of lucent zones between the tumour and underlying cor-
tex, evaluation of the cortex and intramedullary involvement, which are impor-
tant parameters for predicting high-grade malignancy.

CT gave information on all these parameters, which were confirmed
histologically.
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Pesnme

IOBPIIEH OCTEOCAPKOM CO BUCOK CTEIIEH HA MA/IUTHUTET
- XOHAPOBJACTEH TUIT

Bacuaescka B.!, 3apuposckn I'.%, Knpjac H.’, Myparogcka O.,*
Janescka B.,° Camapyuckn M.%, Kocragunosa-Kynoscka C.,°
Tonescka B.., Augonoscka JI.,' Manosa B.!

'Tpaocka xupypuixa kaunuka ,, Ce. Haym Oxpuocku “, Meouyurcku gakyaitieit,
Croiije, P. Makeoonuja
2Kaunuka 3a opitioiiedcku 6o.aecitiu, Meduyuncku gaxyaitieit,

Crkoiije, P. Maxeoonuja

*Uncituitiyiti 3a paduonozuja, Meouuuncku gpaxyaitieit,
Crkoiije, P. MakeooHuja

‘Kaunuka 3a iledujaitipuja, Meouyuncku axyaitieit,

Croiije, P. Makeoonuja

*Uncitiuitiyiti 3a laiionozuja, Meouyuncku ghaxy.aitieit,
Ckoiije, P. Maxeoonuja

IIpesenTupame ciydaj Ha 8-TOFUIITHO MOMYE O GOJIKA BO IUCTAIHUOT JIET
Ha JlecHaTa HajIKOJICHUIa, KOja ce MojaBmiIa Mo MOBPefa CO TOIKa, 6e3 KPBEH MOJJINB
nm oToK. PeHpreHorpacdmjaTa mprukaxkyBa €r3ocro3a Ha AWCTAJICH Kpaj Ha JIeCeH
demyp. Bo ipyra nactuTynmja hopmanmjaTa, Indena Ha er30cTo3a, ouia XUpypIiku
OTCTpPaHETa M XUCTOJIOMIKIOT HAOJ OMJI arpeCcHBEH THIT HA XOHAPOOIACTOM.

Hexkonky Meceny OIOIHA, HA MECTOTO Ha XUPYpIIKaTa MHTEPBEHIITja ce
MojaBWiia 3HAUMTEIHO 3rojieMeHa OolHA conmmaHa Maca. PaguorpacdujaTta mpuka-
3KyBa ToJieMa JicH3Ha Maca Ha HMBO Ha UcTaiHaTa heMopaliHa MeTanujadusa co
TyMOp MaTpuKc MuHepanmu3anuja 1 Kogmanos 3Hak. KoMmjyrepusupanara ToMo-
rpacduja mpuKaxkyBa rojieMa MEKOTKHMBHA Maca Koja MOTEKHYBa Off MOBPIIXHATA
Ha KOPTEKCOT CO 3HAIM 3a BUCOK creneH Ha ManurauteT. KT e BpenHa MeTona Bo
IpeBUAyBake Ha BUCOK CTENeH Ha MamurauTeT. HampaBeHa Gmina W apTepumo-
rpaduja.

Ilo oneparmBen TpeTMaH — cek. KamMnanaum, xucTonmornjata mokaskasia
MOBPIIIEH OCTEOCAPKOM CO BHCOK CTEIleH Ha MAJIUTHAUTET — XOHAPOOJIACTEH THIL
IIpen m mocromepaTnBHA XeMOTepanyja 6mia HampaBeHa. MOMYETO YMpEIo iABe
TOJIMHY TIO InjarHo3aTa, Mopaau NOBTOpyBame Ha OoJiecTa.

HOBpHIeH OCTEOCAPKOM CO BHCOK CTCIEH HAa MAJIUTHUTET - X0an06nac-
TE€H THUII UMa Hajnoma IIPOrHo3a COOpeENEHO CO APYTUTE NMOBPUIMHCKU OCTEOCap-
KOMHM. Hopann TOa paHO IOCTaBE€HaTa )mjarHosa € MOIIIHE BazKHa.

Kny4ynn 300poBm: TOBpIIEH OCTEOCApKOM CO BHCOK CTEIIEH Ha MAaJIUTHUTET,
KOMIIjyTepu3nupaHa Tomorpaduja, AujarHosa.
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