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Giant. cell reparative granuloma (GCRG) is a nonneoplastic lesion that mimics
several benign and malignant abnormalities on imaging studies. The diagnosis of
GCRG should be considered in the radiologic differential diagnosis of osteolysis
of the distal phalanx. Treatment usually involves currettage, which sometimes
needs to be repeated. We highlight 3 cases of GCRG of small tubular bones of the
hand, 2 involving the distal phalanx of the middle finger and 1 in the middle
phalanx. We also review osteolytic lesions of the phalanges. Awareness of the
diagnosis of GCRG helps to plan optimal treatment.
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iant cell reparative granuloma (GCRG) is a
Gnonneoplastic osteolytic lesion of unknown or-
igin that may have an aggressive imaging ap-
pearance. GCRG first was described in 1953 by Jaffe'
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and most commonly occurs in the skull, jaw, and facial
bones. Tubular bones of the hand and foot are affected
less frequently. The involvement of a distal phalanx is
unusual and leads to a wide differential diagnosis.

We show the magnetic resonance (MR) appearance
of a GCRG. We describe 3 cases of GCRG of small
tubular bones of the hand, 2 involving the distal
phalanx, and present MR imaging in one. The differ-
ential diagnosis of a lucent lesion of the distal phalanx
is reviewed and is shown by appropriate cases.

CASE HIGHLIGHTS

Case 1
A 39-year-old man presented with a painless swell-
ing of the palmar side of the distal phalanx of the
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FIGURE 1. Preoperative photograph of the middle finger.
Severe swelling and discoloration.

right middle finger (Figure 1). Symptoms had started
3 months before presentation, after bruising the mid-
dle finger, followed by progressive tumefaction.

Subcutaneous swelling and hemorrhage were visi-
ble at the time of presentation. There was no loss of
sensibility and tenderness was minimal. The range of
motion, circulation, and muscle strength were within
normal limits. General physical examination was nor-
mal. There was no adenopathy, pathologic laboratory
results, or other findings consistent with a malig-
nancy.

The anteroposterior and lateral radiographs ob-
tained at presentation revealed extensive osteolysis
and soft-tissue swelling of the distal phalanx of the
middle finger (Figure 2). There was no calcification,
new bone formation, or periosteal reaction. MR im-
aging was performed on a 1.5-T scanner (Symphony;
Siemens Medical Solutions, Erlangen, Germany) with
a dedicated wrist coil. The following sequences were
obtained: T1-weighted spin-echo (recovery time 450
ms, echo time 24 ms), T2-weighted turbo spin-echo
(recovery time 4500 ms, echo time 107 ms), short tau
inversion recovery (recovery time 4,500 ms, echo time
35 ms), and T1-weighted spin-echo with fat suppres-
sion after intravenous injection of Gandolinium (GD-
DPTA) (recovery time 609 ms, echo time 24 ms).
Slices were obtained in different orientations, between
2- and 4-mm thick. A 1.4 X 1 X 1 cm solid mass
with soft-tissue extension was shown with intermedi-
ate signal intensity on T1-weighted images, inhomo-
geneous hyperintensity on T2-weighted images, and

pronounced, slightly irregular enhancement after in-
travenous injection of gadopentetate (Figure 3).

An incisional biopsy procedure was performed. His-
tology revealed a cellular lesion consisting of plump
spindle cells with groups of multinucleate giant cells
and a fibrous stroma with lace-like or trabecular os-
teoid.
prominent sinusoidal vessels, and at times groups of
telangiectatic spaces (Figure 4). There was brisk mi-
totic activity without atypical figures. The lesion ex-
tended into the subcutaneous tissues. Pathologic di-
agnosis was GCRG with soft-tissue extension.

Intersecting fibrovascular septa contained

Amputation of the distal phalanx was performed in
view of the extensive bone destruction and the lack of
normal soft tissue required for covering any surgical
defects. Ten months after surgery, the patient is
symptom free and there is no evidence of recurrence.

Cases 2 and 3
Our files contain 2 other cases of GCRG with an
aneurysmal cystic component, 1 presenting as a sub-

FIGURE 2. Osteolytic lesion of nearly the entire distal pha-
lanx of the middle finger in the dorsovolar (left) and the lateral
(right) views.
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FIGURE 3. (A) The 1.5-T MR images show a solid mass with
soft-tissue extension with intermediate signal intensity on the
sagittal T1-weighted images, (B) inhomogeneous hyperinten-
sity on the sagittal T2-weighted image, and (C) pronounced,
slightly irregular enhancement after intravenous injection of
gadopentetate.

ungual tumor of the distal phalanx of the left middle
finger in a 24-year-old man (Figure 5), the other in the
middle phalanx of the right middle finger in a 14-
year-old girl. Both lesions were curetted and fol-
low-up evaluation was unremarkable.

PATHOLOGY

pproximately 70 cases of GCRG occurring in
tubular bones of the hand and foot have been
reported in the literature.”'® Thirty-one GCRGs

T

FIGURE 4. Cellular lesion with plump spindle cells and
groups of multinucleate giant cells in a fibrous stroma with a
lace-like osteoid, intersected by fibrovascular septa with
prominent sinusoidal vessels.

(41%) were found in the small bones of the hand as a
solitary lesion, although a multicentric form has been
described.'” The pathogenesis of GCRG is debated.
Lorenzo and Dorfman'® believe in a local reparative
process associated with traumatic intraosseous hemor-
rhage. GCRG may develop on top of fibrous dysplasia,
enchondromas,”” hyperparathyroidism, rarely Paget’s
disease, and has been seen in 1 case of Gorlin-Goltz
syndrome (nevoid basal cell carcinoma syndrome).21
Recently, cytogenetic abnormalities involving a t(X;
4)(q22;31.3) translocation were reported in 3 of 13
cultured cells derived from a GCRG of a distal pha-
lanx suggesting clonal abnormalities.”” Translocations
involving sex chromosomes and autosomes have been
described previously in cases of fibro-osseous lesions,
notably involving craniofacial bones.

FIGURE 5. An osteolytic destructive bone lesion in the distal
phalanx of a 24-year-old man (case 2). Histology revealed a
GCRG with an aneurysmal cystic component.
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FIGURE 6. Chondromatous neoplasms. Both the enchon-
droma (left) and the chondrosarcoma (right) expand the bony
shell and erode the inner table. The histologic discrimination
between benign and low-grade malignant is problematic.

GCRG is most common in the second and third
decades of life but may occur at virtually any age
(from childhood to the eighth decade of life).?® There
is no gender predilection. The skull, jaw, and other
facial bones are affected most frequently,®* followed
by the metacarpals and phalanges of the hands and
feet®'*1® where GCRG usually is metaphyseal or
diaphyseal in location.'®?>?® The distal phalanx
rarely is involved.”"’

CLINICAL DIFFERENTIAL DIAGNOSIS

CRG causes swelling with or without pain, com-

monly with rapid onset of symptoms, mimick-
ing an aggressive lesion. Laboratory tests are noncon-
clusive. Brown tumors and solid areas of aneurysmal
bone cysts are histopathologically indistinguishable
from GCRG.'®'7?%?7 Brown tumors, however, can
be differentiated based on laboratory tests. Giant cell
tumors are usually readily distinguishable histologi-
cally from GCRG.®

RADIOLOGIC DIFFERENTIAL DIAGNOSIS

n imaging, GCRG of the distal phalanx has to
be differentiated from a variety of osteolytic
2:6:11.19.28-38 The radiographic appearance
of GCRG may mimic a giant cell tumor or an

lesions.

aneurysmal bone cyst. Both commonly appear as an

osteolytic lesion with little reactive changes. How-
ever, they tend to have a less-aggressive radio-
graphic appearance than in our case and histology
usually is able to tell them apart. Chondroblastoma
is a rare benign neoplasm of cartilaginous origin
that most commonly occurs in the epiphysis or
apophysis of long tubular bones. Nevertheless,
about 10% are located in the small bones of the
hands and feet. Chondroblastoma typically presents
as a well-demarcated geographic osteolysis with
cortical bulging. The MR appearance characteristi-
cally is that of a lobulated hyperintense signal on
T2-weighted images and soft-tissue edema. Up to
50% of solitary enchondromas occur in the middle
and distal portions of the metacarpals and the prox-
imal portions of the phalanges but rarely in the
distal phalanx. They may cause scalloping but they

FIGURE 7. Sharply demarcated osteolytic lesion of an epi-
dermal inclusion cyst.
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do not normally cause destruction of cortical bone
(Figure 6). They may contain calcifications and have
a similar appearance on MR images as chondroblas-
toma, but without soft-tissue edema. Epithelial
inclusion cysts can occur after minor penetrating
trauma and may present as an osteolytic lesion
(Figure 7). Metastases to the bones of the hand are
rare but may occur in carcinoma of the lung (40%),
breast (16%), kidney (6%), prostate (3%), and oth-
ers,””?? and may be found in the distal phalanx
(Figure 8). Reactive bone formation and periosteal
reaction usually are not seen. Glomus tumors are
painful subcutaneous nodules associated with in-
tense, pulsating pain. They originate from outside
the bone, which they may erode, are smaller than
GCRG, and are highly vascularized with extensive
enhancement after intravenous injection of contrast
medium.*® Hemangioma and hemangioendotheli-
oma can occur at the fingertips, usually in the nail
bed, and usually do not affect bone.?” Sarcoidosis
rarely manifests as osteolysis of the middle and
distal phalanges. It appears less aggressively radio-
graphically than in our case and periosteal reaction
may be present.”® Osteomyelitis rarely involves the
short tubular bones of the hand but does have a
preference for the distal phalanx (38%). Radio-
graphically, osteomyelitis most commonly presents
as an osteolysis (70%). Both laboratory studies and
MR findings may help to differentiate it from
GCRG.”’

TREATMENT

urettage often is sufficient. Recurrences are seen,

however, in approximately one fourth of patients.'?
A second curettage or resection is successful in most of
these patients. In our presented patient, relatively ag-
gressive surgery was required given the extent of bone
destruction and soft-tissue involvement as well as the
lack of sufficient healthy tissue to cover the defect.

FIGURE 8. Metastasis of a renal cell carcinoma with subtotal
destruction of the distal phalanx.

CONCLUSION

steolytic lesions of the middle and distal phalanges
O present a wide spectrum of radiologic differential
diagnoses, both benign and malignant. Although rare in
occurrence, GCRG should be added to the list of reactive
lesions. Given the lack of characteristic findings, MR
imaging, rather than affording a more precise diagnosis,
assists the planning of surgical treatment.
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