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Abstract

Adamantinoma of long bones is a slow-growing, low-grade primary malignant bone tumor. It is a rare entity
and accounts for less than 1% of all primary bone tumors, and in most cases, it occurs in the mid-axis of the
tibia of adolescents and young adults. In this report, we describe the case of a 53-year-old woman with a
diagnosis of adamantinoma of the left tibia who was initially treated surgically in 2004. Two years later, she
presented with local relapse, for which she underwent new surgical management. The patient was referred to
our practice 16 years after the initial diagnosis, and she presented with recurrence characterized by
ipsilateral inguinal lymph node metastasis. The histological findings and immunohistochemistry were
compatible with metastatic adamantinoma with high-grade differentiation, which ultimately required
surgical salvage management.
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Introduction

Adamantinoma is a rare bone neoplasm characterized by benign behavior. Usually, it tends to be cured with
the first surgical procedure itself. However, there has been anecdotal evidence of its recurrence, which
occurs systematically and, in rare instances, locally [1-4]. Regarding its histological differentiation, it is a
low-grade and slowly evolving sarcoma. The presence of metastasis is unusual, even though there have been
reported cases of relapses at the lung, lymph node, and bone level, which can appear more than 10 years
after the diagnosis. In this report, we present the case of a female patient with a diagnosis of adamantinoma
of the left lower limb who presented with a relapse at the local and regional ipsilateral inguinal level 16 years
after the initial diagnosis. She underwent successful rescue surgical management, after which there has been
no evidence of disease progression to date.

Case Presentation

We present the case of a 53-year-old female patient with a history of adamantinoma of the left tibia, which
had been managed initially by orthopedic surgery with curative intent in 2004. The patient had presented
two years later with local recurrence, and she had undergone wide resection plus allograft implantation at
that time. Sixteen years later, the patient was referred to our office with evidence of a new recurrence,
documented by the appearance of a new mass in the proximal third of the thigh that extended to the
inguinal region, associated with neuropathic pain and Trendelenburg gait due to mass.

Physical exam revealed an indurated mass in the left thigh, which was not painful, had been fixed, and with
a diameter of 6 x 6 centimeters. There were no other remarkable findings in the physical exam. The MRI
revealed superficial adenopathy in the inguinofemoral region in contact with the muscular fascia and
greater saphenous vein, suggestive of secondary compromise as per the first known image.

A node biopsy was performed, which revealed an immunoprofile that favored the presence of metastatic
adamantinoma. The immunochemistry findings were as follows: Enolase +, CD99 +, BCL2 +, P63 +,
CKAE1/AES3 focal +, FLI1 +, Synaptophysin -, 100 -, Desmine (-), EMA (-). Abdominal and thorax CT were
performed, which revealed the absence of any secondary lesions.

There was evidence of local compromise, and the patient was scheduled for a salvage procedure, with
inguinofemoral lymph node dissection. The chirurgical procedure revealed the presence of spindle cell
sarcoma of grade 2-3, with extension to soft tissue and extranodal, coupled with perineural invasion. Mitosis
count was as follows: 12 mitosis per camp, no necrosis. Three additional nodes were free of tumor, the skin
was free of tumor, and the section edge was also free of tumor. Immunohistochemistry revealed P63 +, p40
+, vimentin +, CK5/6 +, D240 +, EMA focal +, CKAE1AE3 focal +, CAM5.2 focal +.
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Due to limited evidence regarding the benefit of chemotherapy or radiation therapy in the adjuvant or
“pseudoadjuvant” scenario, and with these procedures thought to be beneficial only in patients with
systemical compromise, it was decided to continue with a follow-up strategy for our patient. The patient
has remained disease-free for the past six months and has not shown any clinical signs of relapse.

Discussion

Adamantinoma is a rare primary malignant tumor of the bone that predominantly affects the tibia of young
adults, with an incidence rate of less than 1% [1,5,6]. It may appear between the ages of 2-86 years, with a
peak incidence rate between the ages of 20-40 years. It is more frequent in men than women [6-8]. It is
associated with a good prognosis and high survival rates worldwide, with reported survival rates of 85-

95% at five-year follow-ups [9].

The etiology of these tumors is still a matter of debate, but the most widely accepted hypothesis postulates
that the displacement of the basal epithelium during the embryologic development, when the bone forms
the endochondral surface, generates the precursor cells that give rise to this class of tumor [1]. It has been
hypothesized that adamantinoma is of epithelial origin. Based on the immunochemistry and ultrastructural
studies, the tumoral cells show strong staining with pan-cytokeratin antibody, and in electron microscopy,
the cells have epithelial characteristics such as the basal lamina, desmosome, tight junction, specific
epithelial keratin, and a composition similar to that of the epithelial tissue [3].

Surgical management is the preferred treatment modality with en bloc resection with wide margins and limb
reconstruction, and it may occasionally lead to amputation based on the extent of bone involvement and the
response to initial management. The tumor is highly resistant to radiation, and chemotherapy has not been
shown to be effective either [5].

Some studies in the literature have reported that local relapse occurs in 30-35% of cases, with a rate of
mortality of 6-18%, and pulmonary metastases or involvement of the lymph nodes in 12-29% of cases [6]. In
the paper published by Moon et al., 21 of the patients had 29 sites of clinical metastases at the time of death;
16 of the sites showed pulmonary metastases, and five were found at the lymph nodes [2]. Adamantinoma
leads to metastases in 15-30% of the cases by the hematogenous or lymphatic route to other sites but is less
frequently associated with the bone and abdominal viscera [2,6].

It has been reported that isolated local recurrence and recurrence in pulmonary parenchyma can occur 13-
25 years after the initial diagnosis [4,10]. In the study by Keeney et al., among 85 cases of adamantinoma,
31% of the patients had local recurrence, 15% had pulmonary metastases, and 7% experienced lymph node
involvement [6].

There have been scarce reports of local relapse with posterior lymph node compromise, and it is this paucity
of such cases that prompted us to discuss this particular case. The common risk factors for local relapses and
metastases include the male gender, initial management that is limited to biopsy, positive margins, and
narrow margins, with the last one being the main possible cause of the local relapse in the present study
[1,4,6,11-13].

In the following table, we present a comparison of the case reports about metastatic adamantinoma; it
includes the type of evolution, patient age, histopathological and immunohistochemical classification, as
well as the details of the dedifferentiation characteristics noted in our current case.
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Study

Pattabhiraman
etal.
(2019) [14]

Cao et al.
(2016) [15]

Giannoulis et
al. (2014) [10]

Flowers et al.
(2006) [16]

Morales
Ciancio et al.
(2015) [17]

Silvestri et al.
(2018) [18]

Kanakaraddi
et al.
(2007) [19]

Panchwagh et
al. (2006) [20]

Panchwagh et
al. (2006) [20]

Primary
site

Right tibia

Medial

condyle of
right femur

Right tibia
with local
recurrence

Left tibia
with local

recurrence

Left tibia
with local

recurrence

Right tibia

Left tibia

Right tibia

Left tibia

Site of i
) Time
metastasis
Extensive
. 7 years
endobronchial
Upper lobe
i 5 years
right lung
Left upper
lobe and left 13
6,7,and 8 years
ribs
Bilateral 10
pulmonary months
Femur,
humerus, 5-8
lung, L5, and years
sacrum
Head of
1-2
pancreas and
years
lung
Right femur 4 years
Right femur
6 years
and lung

Left inguinal 30

region years

Dedifferentiation

No

No

No

No

High-grade
spindle cell

sarcoma

No

No

No

Metastasis
histology

Metastatic
adamantinoma

Proliferation of
spindle-shaped
and squamous
epithelial cells with
mild nuclear
atypia, surrounded
by fibrous stroma

Basaloid cells in a
stroma of
fibroconnective

tissue

Basaloid and
fusiform pattern

Metastatic
adamantinoma
and
dedifferentiation to
high-grade spindle
cell sarcoma

Metastatic
adamantinoma

Basaloid cells in a
fibrous stroma

Metastatic
malignant
adamantinoma

Islands and nests
of spindle
epithelioid cells
with regular
hyperchromatic
nuclei within a
fibromyxoid

stroma

Immunohistochemistry of
metastasis

Vimentin (+), caldesmon (+),
pankeratin (+) (AE1/AE3),
calponin (+), and negative to
actin of non-striated muscle,
to desmin, to CD 117 (c kit),
to antigen epithelial
membrane, and for S-100

CK AE1/AE3 (+), vimentin (+),
negative for CK CAM 5.2,
EMA, S-100, CEA, or CD99

Positive for CK 5.14 Y19,
vimentin, negative for factor
VIIl, TLE1, and CD99

Anti-CK antibodies AE1 AE3
(+), ActineML (+), vimentin (+),
CD99 (+ weak), CD117 (-),
VEGFR - 2 (-), PDGFR - beta
(-), desmin (-), CK 5/6 (-),
$100 (-), and p63 (-)

Positive for CK AE1/3, CK14,
and CK19, focal positivity for
CK5/6

TABLE 1: Comparative analysis of metastatic adamantinoma cases

Gender

Male

Female

Female

Male

Male

Female

Male

Female

Female

Age

31
years

74
years

46
years

32
years

37
years

a5
years

17

years

26
years

53
years

VEGFR: vascular endothelial growth factor receptor; CK: cytokeratin; EMA: epithelial membrane antigen; CEA: carcinoembryonic antigen; TLE1:
transducin-like enhancer of split-1; CD99: cluster of differentiation 99

Conclusions

Adamantinoma is associated with a good prognosis and high overall survival rates; local and distant
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metastases are rarely reported, which are probably caused by initial surgical management. Surgery is the
preferred modality for managing this malignant tumor. A few studies have reported frequent relapses in
some cases, and hence it is important to conduct long-term follow-ups for adamantinoma patients.

Additional Information
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relationships or activities that could appear to have influenced the submitted work.
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