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A Rare Case of Ewing’s-like Adamantinoma of Tibia Managed by Limb
Salvage Surgery Using Long Segment Ilizarov Bone Transport: A Case

Report and Review of Literature
T K Jeejesh Kumar', Puneeth K Pai', Priyavrata Rajasubramanya’

Learning Point of the Article:
Ewing’s-like adamantinoma is a rare entity requiring clinical, pathological and radiological concurrence to arrive at the diagnosis. Ilizarovbone
transport with neo-adjuvant chemotherapyisa feasible limb salvage option.

Introduction: Adamantinoma is a rare low-grade malignant tumor in young adults. Recent advances in molecular techniques have shown
different variants with discordance between genotype and phenotype. This poses a challenge in diagnosis and management. Ewing’s-like
adamantinoma is one such variant. The appropriate treatment protocol for this dedifferentiated tumor remains to be established. Here, we
presentarare case of Ewing’s-like Adamantinoma treated with limb salvage surgery using three step Ilizarov technique with good results.

Case Report: A 38-year-old lady presented at our OPD complaining of recent onset pain and gradual increase in size over a long standing
swelling in the right lower tibia. Radiologically was diagnosed as Ewing’s but was not responsive to chemotherapy. A Tru-Cut biopsy showed
histological picture of dedifferentiated adamantinoma. Immunohistochemistry showed CD99 positivity. FISH revealed (11;22) translocation
confirming Ewing’s-like adamantinoma. She was managed with wide excision followed by staged Ilizarov distraction-osteogenesis and bone
transport to correct the 13 cm discrepancy in bone length. There have been no signs of recurrence on post-resection follow-up of 2 years. Patient
attained fullrange ofknee and ankle movements.

Conclusion: The controversy as to what constitutes the difference between adamantinoma-like Ewing’s and Ewing’s-like adamantinoma
persists despite technological advances. The appropriate treatment protocol remains to be established. Ilizarov three step techniques provide a
feasible alternative to amputation while circumventing the difficulties oflarge bone reconstruction in the distal tibia.
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Introduction

Adamantinoma is a primary low-grade, malignant bone tumor of
epithelial origin, [1]. Although predominantly localized to the
mid-tibial diaphysis, cases of synchronous or isolated lesions in
fibula have been reported. It is a rare neoplasm, comprising only
0.1-0.5% of all primary bone tumors [2].

Ewing’s sarcoma is a highly malignant skeletal tumor, mainly
affecting children. It was originally characterized by James Ewing
in 1921 as having uniform, densely packed small cells, without
distinct cytoplasmic borders or prominent nucleoli [3, 4]. It is

now considered to be of neuroectodermal origin. The differential
diagnosis is of small round blue cell tumors which include
rhabdomyosarcoma, neuroblastoma, and lymphoma [4]. Over
90% of Ewing’s sarcomas are genetically characterized by
chromosomal translocation of t(11;22) (q24;q21) [1], resulting
in fusion of the EWS/FLI-1 gene [S].

In the past, genotypic and phenotypic overlapping of Ewing
sarcoma and adamantinoma have been noted. It has been
brought into better focus with advancement of
immunohistochemistry and genetic analysis. Ewing’s-like
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Figure 1: AP and Lat plain radiograph of distalleg and ankle joint showing diffuse lyticlesion in diaphyseal region of with
destruction of anterior andlateral cortex of tibia with some marginal sclerosis. Similarlesions seen in distal fibula.

adamantinoma is a rare variant with clinical presentation,
radiology, and histology of adamantinoma but with genotype
suggestive of Ewing’s sarcoma. The focus of this case report is to
draw attention to an extremely rare variant of adamantinoma
and the outcome of our treatment method. There are no case
reports as per our literature review where Ewing’s variant of
adamantinoma has been treated by limb salvage surgery using
Ilizarovbone transport.

Here, we report a case of tibial adamantinoma with Ewing’s
genotype in a 38-year-old lady treated with a three step limb
salvage approach.

Case Report

A 38-year-old lady presented at our OPD complaining of
swelling in the right lower leg, incidentally noticed 8 years ago,
gradually increasing in size over the past 6 months. It was
associated with pain on walking for more than 10 m. On
examination a 15 cm X 6 cm X 3 cm hard swelling continuous
with the anterior border of right tibia was noted. There was no
local rise of temperature or tenderness. The overlying skin was
pinchable. Plain radiograph showed an eccentric, expansile,
lytic lesion in the distal third of right tibia with scalloping, and

Bowe SPECT-CT

Figure 3: SPECT-CT showed lyric distal third tibia shows significant cortical destruction and medullary

involvement.

Figure 2: MRI showing lesion in distal tibia isointense in T1W and
hyperintense on T2W2. STIR and shows homogenous post-contrast
enhancement.

antero-lateral cortical break (Fig. 1,2, 3).

MRI showed irregular eccentric expansile lesion measuring 6.5
x 2.2 x 5.8 cm in the anterior cortex of tibia with a narrow zone
of transition. Extension into intramuscular and subcutaneous
planes was noted. A separate lesion was noticed in the lower
third of right fibular diaphysis measuring 7 x 2 mm (Fig. 2, 3).

A Tru-cut biopsy of the lesion showed high grade spindle cell
neoplasm suggestive of adamantinoma with areas of round blue
cell rests. There were areas of sarcomatous changes consistent
with dedifferentiation. Immunohistochemistry was positive for
Ki 67-moderate (30-40%), cytokeratin, pS3, and CD99.
Cytogenetic analysis showed Chromosome (11;22)
translocation suggestive of Ewing’s-like adamantinoma.
Fluorescent in situ hybridization (FISH) performed on
formalin fixed paraffin embedded tissue showed 22q12
(EWSR1) gene rearrangement in 32% of assessed cells
confirming t(11;22) (q23;q12). After a clinico-patho-
radiological correlation, a diagnosis of dedifferentiated
adamantinoma variant, that is, Ewing’s-like adamantinoma was
confirmed (Fig.4,5,6).

Neo-adjuvant chemotherapy was administered — two cycles of
Vincristine, Doxorubicin, and Cyclophosphamide and two

Figure 4: (a) Shows IHC positive for CK and pS3 (b) Fluorescence in situ
hybridization showing ESWSR 1 gene rearrangement.
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Figure 5: (a) Resected segment of tibia (length 13 cm) (b) bone defect after resection (c)
cementspacerplacedin the defect.

cycles of Ifosfamide and Etoposide. On post-chemotherapy day
14, she underwent wide excision of right distal and middle tibia.
The extent of resection was planned according to the
preoperative MRI and in consultation with the surgical
oncologist. About 13 cm of bone was excised followed by
stabilization with Ilizarov ring fixator and cement spacer as the
first step. The purpose of cement spacer was to prevent
contracture of soft tissue which might hinder future bone
transport, eliminate the dead space thereby reducing risk of
infection and also maintain limb length. The completeness of
the resection was confirmed by post-operative
histopathological examination of the whole specimen which
showed clear margins. Resected tumor margins had a clearance
of 3 cm proximally and 2 cm distally.

The second step performed after three months involved
removal of cement spacer and corticotomy between proximal
and middle rings. Bone transport was done over a period of 6
months. The third step included docking of the transported
fragment into the distal segment after freshening bone margins
and additional corticocancellous bone grafting from ipsilateral
iliac crest. Early mobilization was done with partial weight
bearingand exercise regimen for knee, ankle, and toes to prevent
muscle wasting and contracture. Thus, the 13 cm discrepancy in
limb length was corrected. There have been no signs of
recurrence on post-resection follow-up of 2 years (Fig. 6).

After docking of the fracture site, patient developed surgical site
infection which was treated with antibiotics. Full range of
movement of knee and ankle was attained. Union of the docking
site was confirmed clinically and radiologically at 1 year, after
which the ring fixator was removed. A cast brace was applied
and patient was started on unassisted weight bearing.

Figure 6: (a) Post-cortocotomy after 14 days of distraction. (b) X-ray post-docking with bone grafting (yellow)
and regenerate ossification (Red). (c) X-ray AP and lat fully united post-Ilizarovremoval.

These tumors have been also referred to as “malignant tumor of
humerus with features of adamantinoma and Ewing’s sarcoma”
by Meister et al. [8], Ewing-like adamantinoma [9], juxta-
cortical adamantinoma (simulating Ewing tumor) by Ishida et
al. [10, 11], and “adamantinoma of the pretibial soft tissue” by
Mills and Rosai [12]. A similar tumor was recently reported by
Schofieldetal [13].

Adamantinoma occurs in the second to third decades. The
median patient age is 25-35 years. It is more common in men
than women, with a ratio of 5:4 [14]. It is rare in children [15].
The tumorhas a predilection for the long bones and specifically,
the tibia (80-85% of cases). In 10-15%, the lesion is also found
in the ipsilateral fibula [16]. In our case too, there was
predominant involvement of tibia along with involvement
fibula. There are reports of all other major limb bones having
been involved [17]. Other bones that are involved, in order of
decreasing frequency are humerus, ulna, femur, fibula, radius,
innominate bone, ribs, spine, and rarely small bones of the hand
and foot [18, 19, 20, 21, 22, 23, 24, 25]. Rarely, adamantinoma
can exclusively arise from the pretibial soft tissues without bony
involvement [12,26].

The initial symptoms of adamantinoma are swelling and pain
with severity depending on location and extent of the disease.
The onset is insidious and its course shows a slow, progressive
character. The patient often tolerates symptoms for many years
before seeking medical attention. A history of significant
trauma has been noted in about 60% of 200 cases reviewed by
Moon and Mori [ 14]. Most patients present with swelling with
or without pain. In our case, the swelling was asymptomatic for
8 years before the development of pain, accompanied by rapid
progression of size of the swelling.

br.TKJecesh KPgtient may present with deformity of the tibia due to

Discussion

Adamantinoma is a low-grade malignancy composed of
epithelial cells in a fibrous or osteofibrous stroma. The first
reported example of adamantinoma is attributed to Maier in
1900 [6]. In 1913, Fisher [7] named the lesion “primary
adamantinoma of the tibia” because of its striking histologic
resemblance to the jaw “adamantinoma” (ameloblastoma).

involvement of anterior tibial surface, probably due to cortical
break. Pathological fracture may be present in as many as 23% of
the patients [27]. There have been two case reports of
paraneoplastic hypercalcemia associated with tibial
adamantinoma and pulmonary metastasis [28, 29]. Spinal
lesions may manifest as neurologic symptoms in addition to
pain [24].
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Adamantinoma can be classified into classical and de-
differentiated. De-differentiated varieties include Ewing’s like
adamantinoma, adamantinoma-like Ewing’s, and osteofibrous
dysplasia.

Ewing’s-like adamantinoma

Ewing’s-like adamantinoma is the least common variant of
adamantinoma. There is no clinical difference in the
presentation or progression between the classical and
dedifferentiated variants. The variant is characterized by
anastomosing cords of small, uniform, round cells set in a
myxoid stroma. These cells exhibit features of both epithelial
cells and neuroendocrine cells on ultrastructural examination.
On the contrary, the histopathology in our case showed high
grade spindle celllike neoplasm, makingit a phenotypic variant.
Immunohistochemical studies have shown the tumor cells to
contain both epithelial and neural antigens including the
Ewing’s sarcoma-related antigen [8,9]. Inmunohistochemistry
in this case showed cytokeratin, pS3 and moderate (30-40%)
Ki-67 positivity. CD99 was positive. Cytogenetic analysis
showed (11;22) translocation suggestive of Ewing’s-like
adamantinoma. FISH performed on formalin fixed paraffin
gene embedded tissue showed 22q12 (ESWSR1) gene
rearrangement in 32% of assessed cells confirming
t(11;22)(q23;q12). These findings are in coherence with
reports by Meister etal.and Lipperetal. [8,9].

On the contrary Bridge et al. [30] documented (11;22)
translocation in the nuclei of cytokeratin-immunoreactive cells,
and therefore, considered the tumors to be variants of Ewing’s
sarcoma rather than Ewing’s-like adamantinoma. They termed
the lesion “adamantinoma-like Ewing’s”. Hauben et al, however,
reported 12 cases of adamantinoma which lacked both EWS-
FLI-1 and EWS-ERG fusion transcripts [31]. Folpe et al.
described three cases of “adamantinoma-like” Ewing’s sarcoma
that showed a distinctly nested, epithelioid growth pattern with
surrounding desmoplasia, and characteristically expressed high
molecular-weight cytokeratins and pan-cytokeratins with
genetic confirmation [32]. Fujii et al. reported a case of
adamantinoma-like Ewing’s sarcoma with EWS-FLI1 fusion
gene [33].

Recently, the risk-adapted treatment strategy including high
dose chemotherapy (HDCT) with peripheral blood stem cells
transplantation (PBSCT) has been proposed [34]. However,
some studies have demonstrated that HDCT with PBSCT in
the treatment of Ewing’s sarcoma have limited benefits [ 35, 36].
Further studies are needed to clarify the differences in
prognosis and chemo-sensitivity between conventional
adamantinoma, Ewing’s sarcoma, and “Ewing’s like
adamantinoma.”

Limb salvage

Reconstruction after wide resection in such tumors is difficult,
primarily because of relative decreased vascularity of the distal
tibia and its anatomical proximity to the neurovascular bundle
and tendons. Thus, limb amputation would optimize
postoperative function and minimize tumor recurrence and
metastasis [37, 38]. Addition of neoadjuvant chemotherapy
reduces resection margins, while preserving the limb. Methods
of major reconstruction after wide resection of malignant bone
include allografts, treated-bone autografts, vascularized fibula
grafts, and endoprosthetic replacement. Allografts can be
physiologically reconstructed, resulting in good postoperative
results, but adjuvant treatment increases complications [39].
Use of allografts in India is difficult because of lack of
established bone banking system. Treated-bone autografts have
been associated with good prognosis and post-operative
function, but at the cost of bone strength. Vascularized fibula
grafts result in bone fusion at an early stage. Furthermore, these
grafts can be covered by soft tissue after wide resection, with
good post-operative limb function. A major drawbackis that the
fibula is thinner than the distal tibia, increasing the risk of
fracture of transplanted bone. In addition, this surgical
procedure is complicated with the need for separate micro-
vascular surgery team with long operation time [40, 41].
Endoprosthetic replacement gives instant stability and quick
recovery of ankle function, allowing load bearing to start early.
However, late instability, misalignment, and difficulty securing
the prosthesis to the talus have been associated with a high
failure rate. Other reported complications include infections,
inadequate soft-tissue coverage, and instability [42,43].

Ilizarov method has been widely employed in a variety of
treatments for limb deformity, bone defect, and limb shortening
[43]. In 1998, Ozaki et al. adopted Ilizarov method for bone
transport in limb-salvage treatment following bone tumor
resection for Ewing’s sarcoma. However, the incidence of
complications (such as pin tract infection, delayed
consolidation of regenerate, kinking of the skin, docking site
nonunion, refracture) was high and bone formation was poor
and slow. Multiple operations were conducted after initial
surgery and the survival time of most patients was relatively
short [44]. The complications considerably reduce the limb-
salvage effect of Ilizarov method for bone transport, which may
be attributed to the technical limitations and inadequate doses
of chemotherapy.

Conclusion

There is considerable overlap of morphological and
immunohistochemical features in adamantinoma and its
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variants, which due to technological advancement, can be
readily distinguished with molecular and cytogenetic
techniques. There still remains the controversy as to what
constitutes the difference between adamantinoma-like Ewing’s
and Ewing’s-like adamantinoma. Furthermore, appropriate
treatment protocol of these dedifferentiated variants has not yet
been established. Various treatment modalities including neo-
adjuvant chemotherapy, wide-excision with bone defect
reconstruction, and even amputation have been suggested.
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