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Malignant bone tumors typically appear as abnormal foci of
intense radionuclide uptake on bone image, whereas benign cortical
irregularity of the distal femur (BCIDF), being more diffuse in
nature, characteristically has normal or only minimally increased
uptake of the tracer. This dramatic difference in scintigraphic
appearance should obviate unnecessary amputations and biopsies
in patients with BCIDF, which radiologically masquerades as
malignancy. Avulsive cortical irregularity of the distal femur (I)
was first described in I95 1 by Kimmelstiel and Rapp (2); it is also
referred to as cortical desmoid, periosteal desmoid (2), subper
iosteal desmoid, subperiosteal abrasion, cortical abrasion, medial
distal metaphyseal femoral irregularity (3), and subperiosteal
cortical defect. There is very little in the nuclear medicine literature
concerning this topic. Conway et al. found normal bone images in
several children with this entity and strongly recommended the
use of bone scintigraphy in such cases (4).

CASE REPORTS

Case I. A IOV2-yr-oldwhite male had a history ofleft knee pain
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beginning approximately 2 mo before admission. Physical exam
ination was remarkable for fullness in the popliteal space of the
left knee and about the medial femoral condyle in the region of the
adductor tubercle. The impression on admission was a mass in the
region of the left knee, possibly from osteosarcoma.

Plain radiographs revealed an area ofcortical irregularity and
periosteal reaction in the posterior medial aspect of the distal left
femur in the region of the adductor tubercle, with a mild degree
of associated soft-tissue fullness and no evidence of effusion ( Fig.
1). A single-phase bone image, performed with 10 mCi of Tc-99m
MDPandincludingpinholeviewsofbothknees,wasnormal(Fig.
2). An arteriogram demonstrated normal vascularity.

Since the plain radiographs were suspicious for a malignant
tumor of the distal femur, a biopsy of the adductor tubercle was
performed. Microscopy revealed normal-appearing bone, cartilage,
vascular fibrous tissue, and giant cells suggestive of reactive
changes without any evidence of malignancy.

Plain radiographs obtained at the 4-mo follow-up demonstrated
healing of the biopsy site without any evidence of bone destruc
tion.

Case2.A I3-yr-oldblackmalepresentedwitha 3-hrhistoryof
pain in the left knee associated with swelling and difficulty in
weight-bearing after playing basketball. There was a history of
an effusion in this knee 6 mo before admission.

Physical examination of the left knee revealed swelling and
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FIG. 2. Case 1: (a) Normal anterior gamma-camera Image of knees.
(b) Anterior pinhole images of knees for comparison.

distal left femur, most likely representing benign cortical irregu
larity.

Onemonthlater,thepatientwasprogressingwellwithphysical
therapy, and follow-upradiographsshowedcontinuedresolu
tion.

DISCUSSION

BCIDF occurs in the age range of 3- 17 yr, most commonly
between 10 and 15 yr (1â€”3).It is rarely seen in the preschool child,
and not at all after epiphyseal closure (3). There is a male-to
female ratio of approximately 3:1 (3,5). It occurs about twice as
often in the left femur as in the right (3), and bilaterally in 25â€”35%
ofcases(1,5). It isusuallyasymptomatic,discoveredincidentally
(1,3,5). In generalthere is no associatedmass,soft-tissueswelling,
pain, or lossofsoft-tissue planes (3). However,occasionallypain
may be present and may be the presenting complaint (5).

Radiographically, the BCIDF may simulate malignancy
(1,3,5â€”9).Kimmelstiel et al. reported a case in which an ampu
tationwasperformedbecauseBCIDFmimickeda malignantne.oplasm(2).Biopsyofthelesionisunnecessaryandgenerallynot
helpful(I ,5,8). Furthermore,it mayresult in the false-positive
diagnosis of malignancy (most commonly osteosarcoma or fibro
sarcoma) (I ,5,7,8).

BCIDF characteristically occurs in the posterior medial aspect
of the distal femur along the medial supracondylar ridge of the
linea aspira, just above the adductor tubercle at the insertion of
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FIG. 1. Case 1: Benign cortical irregularity of distal left femur. (a)
AP radiographof left knee demonstratingcortical Irregularityand
perlosteal elevation along posterior medialaspect of distal femur.
(b) Diagram of (a) demonstrating insertion of tendon of adductor
magnus muscle just above adductor tubercle in posterior medial
aspectof distalfemur.(c)ObllqueAPradkgraphwith3@Oof external
rotation. (d)Dia@'amof radiographshown in (c).

tenderness of the distal thigh in its mid aspect, without evidence
of an effusion.

Plainradiographsshoweda milddegreeofcorticalirregularity
intheposteriormedialaspectofthedistalleftfemurintheregion
ofthe adductor tubercle, with a slight degree of periosteal elevation
(Fig. 3).

Thepatientwasadmittedtothehospitalwitha tentativediag
nosis ofa tumor involving the distal aspect ofthe left femur. A bone
image was ordered for diagnostic purposes and in order to locate
the lesionandmarkitsextent,shouldanamputationbenecessary.
Thesingle-phaseboneimagedemonstrateda minimalincreasein
activity diffusely throughout the distal left femur, consistent with
the history of trauma and with no intense focus to suggest tumor
(Fig. 3).

The patient underwent arthroscopy with stress testing under
anesthesia. At surgery, all of his intraarticular structures were
normal but he had a massive chylous hemarthrosis. The diagnosis
was a nondisplaced Salter I fracture of the distal femoral growth
plate.Thekneewasflexedat 45Â°andplacedina cylindercastfor
3 wk.

Threeweekslater, follow-upradiographsof the leftkneecon
tinued to show a minimal degree of periosteal elevation in the
posterior medial aspect of the distal left femur. The secondary
diagnosis was a benign lesion of the posterior medial aspect of the
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the adductor magnus (1â€”3,5,7â€”9).It is best demonstrated by
obtaining an oblique anteroposterior radiograph with 30Â°of cx
ternal rotation(Fig. IC). It measuresapproximately1-3 cmin
length, with its long axis paralleling the long axis ofthe femur (3).
It appears as a lytic area of cortical irregularity with associated
periosteal reaction. Sometimes there is reactive bone formation
and spiculation, with small cortical fragments being located in the
adjacent soft tissue (5). These features may raise suspicion of
malignancy. With healing, a sclerotic margin and cortical thick
ening may develop along with progressive migration of the lesions
away from the epiphysis (1,5).

Benign cortical irregularity has been observed rarely in other
locations such as the humerus, tibia, fibula, radius, metatarsus,
metacarpus, and distal phalanx (1). Fulton et al. (6) describedits
counterpart in the proximal humerus at the insertion of the pee
toralis major muscle as â€œringman'sshoulder lesionâ€•,occurring
primarily in gymnasts.

The kneeregionisa commonarea forbothbenignandmalig
nant neoplasms in children. BCIDF is most often confused with
an osteosarcoma. Radiologically, both may have cortical irregu
larity, periosteal reaction, spiculation, and cortical fragments or
bony density within the adjacent soft tissues. However, these
features are usually more pronounced in osteosarcoma. In addition,
osteosarcomas usually have a significant associated soft-tissue
component and loss of soft-tissue planes (3). Frequently, however,
the two may be indistinguishable radiologically.

Malignantbone tumors characteristicallyappear scintigra
phically as abnormal foci of intense radionuclide uptake. Of the
six patients with BCIDF and scintigraphic correlation reported
in the literature, five had normal bone images and one patient had
a very slight increase in uptake, minimal in intensity (10).

It is readily apparent from a review ofthe literature that much
confusionhasexistedaboutthepathogenesisandhistologicnature
of the lesion(I ,5). Macroscopically,there is periostealand cortical
thickening (1,2,5,9). In addition, fragments ofresorbing bone are
often found in the adjacent soft tissue (5). Microscopically,there
is evidence of fibrous-tissue proliferation and numerous osteoclasts
(1 ,2,5). Thus, the pathologic features are those ofreactive process
ratherthana neoplasticone(4). Theperiostealreaction,cortical
thickening, reactive bone formation, and bony fragments within
the soft tissuesmayeasilybeconfusedwitha malignant tumor such
as an osteosarcoma or fibrosarcoma (1,3,5,8,9).

Currently the pathogenesisis thought to be related to excessive
mechanical stress produced at the insertion of the adductor mag
nus, resulting in microavulsions,disparity between resorption and
formationof reactivebone,hypervascularity,and a fibroblastic

response, stimulating osteoclasts and leading in turn to bony re
sorption, erosion, and remodeling in an area of rapid bone growth
(1 ,2,5,7,8) (Fig. 1). This has been described as a repetitive cycle
ofâ€œmicro-fracture-resorption-microfractureâ€•(1,5).

If untreated, BCIDF will follow a benign course and resolve
spontaneously, as indicated by an absence of this finding after
epiphyseal closure (3). Contrarily, the treatment of choice for
osteosarcoma is amputation. This marked difference in therapy
emphasizestheimportanceofmakingthecorrectdiagnosis.In this
regard,it is recommendedthat bonescintigraphybe performed,
especially in those cases where a diagnosis cannot be made from
the plain filmwith a high levelofconfidence. In addition, the bone
image will act as a screening procedure for metastasis. Biopsy is
unnecessary and may be misleading.
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FIG. 3. Case 2: OblIque AP radiograph with 30Â°of external rotation demonstrating cortical Irregularity and perlosteal elevation along
posterior medial aspect of distal left femur. Bone imageswith (a)anterior, (b) lateral projection of right knee, and (c) lateral projection
of left knee demonstratingslightly increasedactivity diffusely in left knee.
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