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Growth stimulation by giant-cell tumor of bone? 
A case report 

Antti Alho',Tove Eeg Larsen2, Jan Egil Melvik3 and Erik Olai Pettersen3 

Overgrowthofthe femurandtibia wasobservedina20-yea-oldman whohadagiant 
cell tumor in his distal femur. Growth stimulation by the tumor is suggested to explain 
the overgrowh. 

In children and adolescents bone tumors seldom affect 
the growth even though they often are located near the 
physis. When a tumor does causedisturbance, retarda- 
tion rather then stimulation has been reported (Tachd- 
jian 1972, Enneking 1983). We report a case of giant 
cell tumor with increased leg length in a young man. 

Case report 

A 20-year-old man was known to have a gradually 
growing tumefaction of the left knee region for more 
than I year; exactly how long, he could not tell. He had 
also gradually become aware that his left leg was long- 
er than his right one. Orthoradiography showed a total 
left lower limb overgrowth of 3.5 cm, and the radio- 
graphic diagnosis of the process in the left distal femur 
was giant-cell tumor of bone. The largest dimensions 
of the tumor on the radiographs were transverse 9.5 
cm, sagittal 6.5 cm, and longitudinal 10.5 cm. He had 
had no fractures or other pathology that could explain 
the leg-length discrepancy. The diagnosis was con- 
firmed by biopsy (Figure 1). Flow cytometric DNA 

analysis (Fossd et al. 1984) showed 88 percent of the 
cells in diploid G 1 phase, 6 percent in the S phase, and 
6 percent in the G2 phase. 

The patient was mentally retarded and hesitated to 
have the tumor operated on and the leg length restitut- 
ed. After 6 months of observation at our service, he 
agreed to have the tumor removed. From the first to the 
last preoperative radiographs, no distinct increase in 
the size of the tumor was discernible except for 
probably some increased osteolysis in the proximal- 
most part of the tumor. Computed tomography showed 
cortical affection, but not perforation; using our stag- 
ing system the tumor was classified as T2 (Alho 1984). 

A wide resection with removal of the distal femur 
and replacement with a deep-frozen dimethylsulphox- 
ide-preserved allograft was performed (Alho et al. 
1987)correcting the leg lengthdiscrepancy. Histology 
confirmed the diagnosis; there were large areas of nec- 
rosis and bleeding, fibrous tissue with pigmented mac- 
rophages, and tumor tissue as shown in the biopsy. In 
one area a cortical perforation not detected by CT was 
seen. 

Discussion 

In diaphyseal fractures in children, growth stimulation 
by hyperemia and humoral growth factors have been 

tibia associated with femoral shaft fracture (Barfod 
and Christiansen 1959, Martin-Ferrero and San- 
chez-Martin 1986). In arteriovenous fistulae, hypoxe- 
mia OrcircuIatoV changes have been thought to be the 
stimulating factor (Petty et al. 1974). Giant-cell tumors 
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suggested to explain the overgrowth ofboth femor 



228 Acta Orthop Scand 1989;60(2):227-229 

Figure 1. A giant-cell tumor of the left distal femur in a 20-year- 
old man. 

A. There are probable remains of a metaphyseal fibrous defect 
distally. medially in the right femur. There was a 2.2-cm length 
discrepancy in the femora and a 1.3-cm discrepancy in the tibi- 
ae. 
B. The histologic picture of the biopsy was that of a benign giant 
cell tumor. Note the similarity between the nuclei of the many 
large multinucleated giant-cells and the interposed mononucle- 
ar cells. x63. 

are hypervascular with arteriovenous shunts 
(Lundstrom et al. 1977). One may theorize that the rar- 
ity of giant cell tumors in children explains the lack of 
reports of bone overgrowth. 

In our case, tumor expansion could explain the in- 
crease of the femur length, but not the overgrowth of 
the tibia. For growth stimulation by the turnor, it 
should obviously have to have been present when the 
growth plate was open, approximately 5 years earlier. 
The patient was mentally retarded, which may explain 
the delay in presenting for treatment. Tuli et al. (1978) 
reported histories of 3-5 years in four of 39 giant cell 
tumors. In the early reports of giant-cell tumors, the 
size of the tumor was often considerable, with a huge 
expansion of the bone end (Geschickter and Copeland 
1929). Our tumor was unusually large. 

Tumor growthdepends on two factors: viz., its repli- 
cative activity and the death rate of tumor cells, with 
the balance between the two determining the increase 
in tumor size (Bresciani et al. 1974). The giant cell tu- 
mors have very different replication potentials, with 
the percentageof GI phase (nondividingcells) varying 
from 78 to 96 (Mankin et al. 1985). Our tumor was of 
an intermediate variety, with 88 percent diploid non- 
dividingcells. 

We are not aware of previous reports of growth 
stimulation by giant-cell tumor or any bone tumor, 
although the chances for growth stimulation theoreti- 
cally shouldbeconsiderable. We admitacertainpossi- 
bility of simultaneous appearance of two rare, separate 
conditions - giant-cell tumor and bone overgrowth 
sui generis. 
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