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Abstract
Background: Tumors involving the hand skeleton are rare. However, a basic knowledge of hand tumors is necessary for
every clinician. This is due to the importance of distinguishing typical benign tumors from life or limb threatening malignant
ones.
Methods: This study is a review of 99 cases of osseous hand tumors presented to the department of orthopedic surgery,
Imam Khomeini Hospital in Tehran, Iran, from December 1990 to February 2011.
Results: Ninety-one cases were benign osseous tumors of the hand and eight tumors were malignant which four of them
were considered as primary and four considered as metastatic type. The most common benign tumors were enchondroma
and osteoid osteoma. Other benign tumors were epidermoid bone cyst, giant cell tumor of the bone, aneurysmal bone cyst,
osteoblastoma, and osteochondroma. Primary malignant tumors were extremely rare and we have reported two chondrosarcomas, one osteosarcoma and one Ewing’s sarcoma involving the hand skeleton.
Conclusion: This study indicates that the history, physical examination, laboratory and radiographic data as well as clinicians’ knowledge of specific hand tumors are required for the best management strategy. New techniques could lead to earlier
diagnosis, prevent complications and indentify the most effective type of treatment.
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Introduction
and skeleton tumors can be categorized into benign, primary malignant and metastatic groups. The
most prevalent tumors are in the benign group (13). Malignant and metastatic osseous tumors of the hand
are extremely rare, however, worthy to report (4, 5). In a
few studies about bony tumors in the hand, enchondroma
was reported up to 90% tumors (1-3). Due to the rarity and lack of a large study, the true incidences of other
bony tumors of the hand are not exactly known. Because
of the great importance of the hand in the body and its
high utility, even smallest problems in the hand need to
be approached seriously. However, presence of an osseous hand tumor is rare and early investigation is of great
importance (6). In this study, we have reviewed 99 cases
of osseous hand tumors which were diagnosed, managed
and followed in one center over a twenty year period.

H

Materials and Methods
From December 1990 to February 2011, one hundred
and twenty-two patients with osseous hand tumors admitted to the Department of Orthopedic Surgery, Imam
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Khomeini Hospital, affiliated with Tehran University of
Medical Sciences. Twenty-three (18.8% of total cases with
hand tumor) were excluded from the study because of the
previous adjacent skin malignancy or incomplete followup examinations. Ultimately, ninety-nine patients were
enrolled in the present study. The optimal surgical intervention was employed as indicated and then, the patients
were followed. Data were evaluated to estimate the prevalence, rates and associated factors related to osseous hand
tumors such as demographic data, surgical method and
recurrence.

Results
Ninety-nine patients with osseous hand tumors were assessed. Their history at the time of admission included sixty-eight complains of a mass growth, sixty-four complains
of pain, nine complains of limited range of movement in
adjacent joint and seven complains of pathologic fracture
at the site of the tumor. Two patients were diagnosed incidentally. Demographic data of all patients are presented
in Table 1. Ninety-one (91.9%) tumors were benign. Thirty-one (34.1% of patients with benign osseous tumors)
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patients had enchondroma. Nineteen (61.3%) patients
with enchondroma were female and twelve (38.7%) patients were male. The mean ± SD age was 32.7± 9.1 (age
ranged, 8 to 72 years). The locations of the tumors were
noted as follows: nineteen patients with proximal phalangeal involvement, four patients with middle phalangeal
involvement and eight patients with metacarpal involvement. Fifteen (48.4%) patients complained of the bone
pain at the tumor site. In addition, six (19.3%) patients
had a fracture at the site of the tumor with a minor trauma. Surgical treatment of the tumor was performed after
the fracture healing about six weeks. Curettage and bone
grafting appeared to be successful in 29 (93.5%) cases and
two (6.5%) cases recurred (mean follow up, 95 months).
Malignant degeneration was not observed in the second
operation in recurrent cases and repeated curettage and
bone grafting was successful in both patients.
Twenty-five (27.5% of benign osseous tumors) cases
of osteoid osteoma were managed. Thirteen (52%) cases were male and twelve (48%) cases were female with
mean age of 27.5 ± 8.6 (age ranged, 12 to 48 years). The
average time from the onset of symptoms to diagnosis
was 18 months (range, 2 to 60 months). Surgical curettage or excision was the treatment of choice in our cases
which appeared to be successful in total of twenty-two
(88%) patients (mean follow up, 98 months) (Figure 1).
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Recurrence was occurred in three (12%) patients due to
incomplete excision. Curettage or excision was successful
in recurrent cases.
Ten (11% of benign osseous tumors) cases were diagnosed as epidermoid bone cyst. History of trauma was
positive in five (50%) patients. Mean age of diagnosis was
43.5 ± 14.5 (age ranged, 12 to 78 years). Treatment consisted of curettage followed by the bone grafting with only
one (10%) recurrence case (mean follow up, 99 months).
The recurrent case was successfully treated with repeated
curettage and bone grafting.
Eight (8.8% of benign osseous tumors) patients were
assessed with giant cell tumor (GCT) of bone included
four cases with proximal phalangeal and four cases with
distal radius involvement. Mean age of the diagnosis was
39.5 ± 11.7 (range, 22 to 62 years). Three (37.5%) cases
recurred after initial management. Initial management in
two phalangeal tumors was resection with interposition
bone grafting and proximal interphalangeal joint arthrodesis by k-wire. Initial management in two other phalangeal tumors was extended curettage by cryosurgery as
adjuvant and bone grafting that tumor was recurred with
this technique. Secondary operation was performed as a
resection with interposition bone grafting and proximal
interphalangeal joint arthrodesis by k-wire. Four patients
with distal radius GCTs were treated with extended curet-
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Figure 1. Osteoid Osteoma of the hand: A 28-year-old man complained of pain in proximal phalanx of ring finger from four months ago. A. Clinical
pictures. B. Radiographic appearance. C. T 99 bone scan shows increased uptake in the ring finger.
D. CT scan shows sclerotic nidus and confirms diagnosis. E. Removal of nidus by surgery.

tage by cryosurgery. Recurrence occurred in one distal
radius tumor. Recurrent tumor treated resection with interposional bone grafting and arthrodesis of radiocarpal
joint by dorsal plating. No recurrence occurred in patients
who initially or secondary managed with this protocol
(mean follow up, 106 months).
Aneurysmal bone cyst was diagnosed in seven (7.7%)
patients. They were managed with curettage and bone
grafting and followed. Recurrence was noted in three
(42.9%) cases. Resection and arthrodesis with interpositional bone grafting was the second operation choice for
recurred cases. No additional recurrence was reported
after a sufficient period of follow-up examinations (mean
follow up, 118 months).
Osteoblastoma was diagnosed in six (6.6% of benign
bone tumors) patients. Our treatment was curettage and
bone grafting. Only one (16.7%) case was recurred. Resection and interpositional bone grafting was performed in
second operation without any recurrence (mean follow
up, 81 months). In addition, four (4.4% of benign bone

A

tumors) cases of osteochondroma were noted. Resection
was performed and none of them recurred (mean follow
up, 94 months).
Eight (8.1%) cases of malignant osseous hand tumors
were also diagnosed and managed. Four (50%) tumors
were primary. Two (25% of malignant osseous tumors)
chondrosarcomas were managed; one in a 62–year-old
male and one in a 68-year-old female, both locating in
their metacarpal bones. Ray amputation was performed
in both cases. One (12.5% of malignant osseous tumors)
osteosarcoma in the second metacarpal bone of a 22 year
old male was also reviewed (Figure 2). The patient treated
by a ray amputation combined with neoadjuvant and adjuvant chemotherapy. Other primary malignant tumor of
the hand was one (12.5% of malignant osseous tumors)
Ewing’s sarcoma in a 16-year-old male in the forth metacarpal bone. Ray amputation combined with neoadjuvant
and adjuvant chemotherapy was performed in this case.
None of the four patients experienced recurrence after 68
months of follow up examination. Four (50% of malignant

B

Figure 2. Osteosarcoma in a 22-year-old man in the second metacarpal bone.
A: “sunburst” periosteal reaction in radiography. B: Axial MRI image. C: Coronal MRI image.
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osseous tumors) metastatic osseous hand tumors were
also reviewed. They comprised one leukemic infiltration
in a 16–year-old male, one breast cancer metastasis in
a 36-year-old female, one metastasis from adenocarcinoma of the colon in a 48-year-old male and one metastasis from esophageal carcinoma in a 62-year-old male.
All patients complained of pain. Amputation through the
joint proximal to the level of involvement performed in all
metastatic involvement cases. This method was successful
in pain reduction but mean survival was 5.5 months and
all metastatic patients expired due to underling neoplasm.

Discussion
Enchondroma is the most common type of the hand
tumor (1, 3, 7). In the present study population, enchondroma was the most frequent diagnosis and thirty-one
(34.1%) benign osseous tumors were diagnosed with enchondroma. The most common site of involvement that
has been reported is proximal phalanges with nineteen
(61.3%) tumors of the total study population were located
at this site (1, 8, 9). Central lucent lesion with symmetric
cortical expansion and thinning is a characteristic radiographic appearance which leads to complications such as
pain and pathologic fracture (2, 3, 9, 10). The fracture is
allowed to heal before tumoral excision (1-3). Curettage
and bone grafting is the treatment of choice, with rare recurrence rate ranging from 2% to 15% (1, 3, 10). Radiographic follow-ups are recommended postoperatively after one year to evaluate the recurrence (1, 7). Recurrence
needs further investigations to assess the possibility of
chondrosarcoma (1, 2).
As previously reported, osteoid osteoma was the second frequent osseous tumor of the hand (2, 11). Female
to male occurrence ratio is 2-4 to 1. Most cases occur in
the second decade of life (11). Pain is a usual presentation
with a dull ache shifting to a severe localized pain which
aggravates during the night and alleviates dramatically
with nonsteroidal anti-inflammatory drugs (1, 2, 12). Diagnosis is often delayed in comparison with other bone
tumors and often lasts more than one year (13-14). Surgical management of the above mentioned tumor is excision of the central nidus (3). Either en-bloc resection or
curettage is usually curative (2, 3). In 2002, Sluga et al
reported the rate of 12% local recurrence after curettage
for peripheral osteoid osteomas and 4.5% after resection
(14). Patients presented in the present study population
were also managed either with resection or curettage and
three (12%) cases recurred. The present study does not
include any multicentric osteoid osteomas and recurrence
was due to an incomplete excision.
Epidermoid bone cysts are the third common benign
hand tumors (1). In more than half of the cases, patients
have a previous history of major or minor trauma (8, 15).
Eight (80%) tumors in our cases were diagnosed with the
distal phalanges. Curettage and bone grafting is curative
with low recurrence rates; with only one (10%) case recurred in the present study (1, 8).
Giant cell tumor of the bone is a rare benign hand tumor
which can be locally invasive (16, 17). Age of the patient
(<40 years), multifocal involvement and higher recurrence rates up to 50% have been previously reported (1,
16, 18). A 50-year Mayo Clinic study reported superior
results of resection or ray amputation over curettage as
36% recurrence compared with 79% (19). In 2010, Vergara-Fernandez et al concluded that giant cell tumor resec-
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tion and bone grafting is a favorable treatment (20). High
recurrence rates for giant cell tumor have been repeatedly
reported (18, 19, 21, 22). This is believed to be because of
an inadequate treatment such as incomplete surgical excision and presentation at advanced stages which complicates the treatment (1, 16, ,19, 20, 21). In addition, there
is a possibility that tumors at distal radius have higher recurrence rates (21). Our study confirms that simple excision is incomplete in giant cell tumor treatment and it is
more important than location of the tumor.
Aneurysmal bone cyst is a rare condition and an optimal
treatment has not yet been determined (23, 24). Treatment with curettage and bone grafting has been repeatedly demonstrated with high recurrence rates approaching
to 60% (24, 25). However, resection of the tumor followed
by autograft reconstruction has been more successful (23,
25). We had recurrence in three (42.9%) of our patients
who initially managed with curettage and bone grafting.
However, curettage method is not a suitable choice of
treatment in this hand tumor. Recently, the role of cryosurgery in local recurrence rate reduction is becoming
more prominent (24).
Benign osteoblastoma accounts for 3% of total benign
bone tumors with rare occurrence in hand (26). A history
of a dull, aching pain, often at rest has been reported (27).
All six (100%) cases in our study population presented
with a painful mass. Excision of the tumor after diagnosis with a CT-guided biopsy is the recommended choice of
treatment (28).
Osteochondroma is a rare benign tumor, occasionally
involving the phalanges (29). It is usually a painless slowgrowing mass. However, complications such as fracture,
bone deformity and mechanical joint problems can cause
symptoms (30-32). In cases with clinical symptoms, excision has been suggested as a treatment with low morbidity (33). In the present study, we did not have any patients
recurring after sufficient period of follow-up.
Malignant bone tumors of the hand are less prevalent
and require more careful preoperative planning with a
wider surgical margin to ensure complete removal of the
tumor (4, 5). Chondrosarcomas have been previously reported to occur more frequently in the elderly; as our patients were 62 and 68 years of age (5, 34). Osteosarcoma’s
peak prevalence is in the second decade of life and our
patient was diagnosed at the age of 22 (35). The prognosis of the hand osteosarcoma is better, than for the same
lesion located elsewhere. Modern management involves
accurate clinical staging and treatment with neoadjuvant
chemotherapy combined with a wide resection or amputation followed by adjuvant chemotherapy (35).
One case of Ewing’s sarcoma was also reported. Ewing’s
sarcoma of the hand has the same prognosis as other extremity sites (5). It has been stated that because of its rarity in the hand, no standard treatment recommendation
exists (36).
We reviewed four cases of metastatic tumors of the hand
skeleton. About 0.1% of osseous metastases are found in
the hand (5). The most common primary site is the lung,
followed by the renal and breast cancers (5, 37). Palliative
radiation, amputation and bisphosphonate therapy have
been recommended as optional treatments. The metastatic lesion in the hand has a poor prognosis with a median
survival of 5 to 6 months (5).
Most osseous tumors of the hand are benign. Often, a precise case history, physical examination, plain radiographs
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and laboratory examinations are adequate for diagnosis
and appropriate treatment. Further diagnostic investigation is recommended if there is any suspicion before excisioinal biopsy or curettage as a definitive diagnostic and
therapeutic procedure. If there is any suspicion to malignancy or in some benign situations, incisional biopsy is
recommended. A proper diagnostic and surgical plan to
osseous tumor of the hand, such as adjunctive treatment
or appropriate margin of excision, reduces the risk of recurrence and further surgery.
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