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OBJECTIVE. This study describes the clinical presentation and the course of Ribbing dis-
ease in six patients and illustrates imaging features on plain radiography, conventional and
computed tomography, and 99"‘Tc-methylene diphosphonate bone scans.

MATERIALS AND METHODS. Between 1982 and 1990, six female patients pre-
sented with painful bony lesions that were believed to be Ribbing disease. Ten bones were
affected: both tibiae in three patients, a unilateral tibia in one, both femora in one, and a uni-
lateral femur in one. Plain radiographs and either conventional or computed tomography were
available for all patients and 99""I‘c-melhyle:nc diphosphonate bone scans, for five patients.
All patients underwent open biopsy and/or surgical decompression.

RESULTS. The diagnosis was reached in all patients through a combination of clinical
findings (lack of systemic signs of infection or laboratory values suggesting metabolic bone
disease), imaging, histologic evaluation, and specimen cultures. Radiographs and tomo-
graphic studies showed benign-appearing endosteal and periosteal cortical thickening. Intense
uptake of radionuclide tracer was confined to the shaft of all involved bones. All pathologic
specimens revealed nonspecific changes that included a slow increase in the mass of cortical
and endosteal bone. These specimens also assisted in excluding neoplastic or infectious
causes for the new bone formation.

CONCLUSION. Ribbing disease is a rare disorder that, on imaging studies, may simu-
late stress fracture, chronic infection, bone-forming neoplasia, or a systemic metabolic or
endocrine disorder. Clinical and imaging features may suggest the correct diagnosis.

ibbing disease is a rare condition Materials and Methods
that is characterized by the forma- Between 1982 and 1990, six unrelated women
tion of exuberant but benign  With chronic pain in a lower extremity presented
endosteal and periosteal new bone [1]. for consultation with an orthopedic oncologic sur-
Patients contract Ribbing disease after geon. Five of these patients were initially seen
puberty [1]. The disease is confined to the c}sewherc and »\.'ere sent to ou.rmslnutlon. for a('ldl-
. . L tional consultation after outside evaluation failed
diaphyses of long bones, especially the tibia . . . .
. to produce a diagnosis that would explain their

and the femur [1-4]. Symptoms (pain and/or

. . X X continued pain. Original clinical diagnoses for
swelling) and abnormalities seen on imaging
may remain unilateral or may be followed
after a delay of months to years by symp-
toms in the opposite extremity [ 1-4]. Radio-
logically, the differential diagnosis of
Ribbing disease includes osteosarcoma,
osteoid osteoma, osteomyelitis, stress frac-
ture, and Camurati-Engelmann disease (pro-
gressive diaphyseal sclerosis) [1, 4, 5-7].
Other sclerosing dysplasias and metabolic
disorders associated with increased bone
density may also be considered [8, 9].

these five patients were osteoid osteoma with
retained nidus (n = 2), chronic osteomyelitis (n =
1), osteomyelitis versus tumor (n = 1), and scleros-
ing osteitis (n = 1). All five patients had under-
gone biopsy before coming to our institution; four
specimens were interpreted as representing
chronic osteomyelitis and one as sclerosing osteo-
myelitis versus bone island.

The disease involved the lower extremities in
all patients. Of the 10 bones involved, lesions
affected both tibiae in three patients, a unilateral
tibia in one, both femora in one, and a unilateral
femur in one.
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At the onset of their symptoms, the patients
ranged in age from 33 to 59 years old (mean age,
41 years). The pain precluded normal activities of
daily living and was not relieved by nonsteroid
antiinflammatory agents or by stronger analgesic
medications. For the four patients with bilateral
disease, the time interval between the onset of pain
and symptomatology at the second site was 19 to
96 months (mean, 46 months). The family history
revealed no similar symptomatology in five cases;
however, one patient had a sister who was evalu-
ated elsewhere and diagnosed as having a similar
but less severe form of the disease.

The duration of clinical and radiologic follow-
up ranged from 1.5 to 21 years (mean follow-up
time, 11 years). A history and physical examina-
tion were obtained in all cases. A complete blood
count, erythrocyte sedimentation rate, and serum
alkaline phosphatase levels were available for all
subjects. All patients underwent routine radiogra-
phy and either conventional tomographic or CT
studies, and five patients were evaluated with
9""'Tc-melhylene diphosphonate  radionuclide
bone scans. Serial plain films and tomographic
studies were available for five patients, and serial
radionuclide studies for three. One patient under-
went angiography of the affected limb.

All patients underwent open biopsy and/or
extensive cortical and medullary decompression
of involved bones. Histology was available for
second review from 11 of 16 surgical procedures
(five patients). Of the 16 surgical specimens, 10
were sent for culture: acid fast bacilli (nine speci-
mens), fungi (seven specimens), and/or aerobic
and anaerobic bacteria (10 specimens). At least
one culture for each of these organisms was avail-
able for each patient.
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The diagnosis of Ribbing disease was deter-
mined for the five patients initially evaluated else-
where by review of the clinical history, outside
images, and laboratory and pathology findings.
The diagnosis was established in the sixth patient
on the basis of the presenting complaint of tibial
pain, normal laboratory evaluation, and typical
radiographic findings of exuberant, benign-
appearing periosteal and endosteal new bone for-
mation.

Results
Laboratory Findings

The hematocrit was normal in all patients.
The WBC was normal in four patients and
mildly elevated in two (10.4 and 13.3 x 10°/1;
normal range, 4.5-10 x 103/1). The erythro-
cyte sedimentation rate was normal in three
patients, mildly elevated in two (22 and 23
mm/hr; normal range, 0-20 mmv/hr), and
moderately elevated in one (38 mmv/hr). The
serum alkaline phosphatase levels were nor-
mal for all patients.

Radiologic Findings

Throughout the course of evaluation, radio-
graphs consistently revealed that the disease was
limited to the diaphyseal regions of the long
bones. In the eight tibiae (four patients), although
endosteal new bone predominated initially, sub-
sequent studies revealed periosteal new bone as
well (Fig. 1). Of the three involved femora (two
patients), initial radiographs showed primarily
periosteal new bone (Fig. 2), but accompanying

endosteal new bone was subsequently revealed.
Disease progression was manifested by eventual
obliteration of the medullary space, circumferen-
tial growth of bone, and longitudinal spread
along the diaphysis (Fig. 3).

Periosteal and endosteal new bone forma-
tion was revealed by both conventional
tomography (Fig. 3) and CT (Fig. 1). We
saw no muscular atrophy or fatty replace-
ment on CT.

99"‘Tc-methylene diphosphonate  bone
scans were performed in five patients at the
time of initial presentation and periodically
in three patients. In all cases, intense uptake
of tracer corresponded to the sites of pain
and abnormalities shown on radiographs
(Figs. 1 and 3).

Angiography performed in one patient at
the site of the abnormality seen on the radio-
graph revealed normal bone and soft-tissue
vascularity.

Histologic Findings

We found no histologic features that
appeared to be specific. Overall, the changes
reflected a nonspecific, reactive cortical
thickening with variable woven bone and
fibrosis (Figs. 4 and 5). There were increased
numbers of osteocytes per unit area com-
pared with normal bone, and focal increases
in plump osteoblastic rimming. Haversian
systems ranged in size from normal to mark-
edly reduced.

Fig. 1.—40-year-old woman with
6-month history of nontraumatic
left leg pain.

A, Anteroposterior radiograph of tib-
iae shows symptomatic left side,

marked endosteal thickening (aster-
isk), and less prominent periosteal
thickening (white arrow). On right
side, note subtle endosteal new bone
formation (black arrow).
B, CT scan reveals thickening of left
tibia with near complete obliteration
of medullary cavity and endosteal
bone formation involving right tibia,
both of which were seen on radio-
graphs. Lesion on right was never
symptomatic.
C. %™cmethylene diphosphonate
bone scan (anterior  projection)
i shows intense tracer uptake corre-
sponding to radiographic abnormal-
ity on left. Note subtle increased
tracer accumulation along midshaft
of right tibia (between arrows). Re-
mainder of bone scan was normal

AJR:167, September 1996
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Fig. 2—39-year-old woman
with right thigh pain.

A, Lateral radiograph of right fe-
mur obtained 1 year after onset
of symptoms reveals predomi-
nately periosteal (white arrow)
and subtle endosteal (black
arrow) new bone formation
along diaphysis.

B, Four years later, endosteal
new bone proliferation has in-
creased (asterisk).

C. Eight years after presentation,
patient began to experience left
thigh pain. One year later, lateral
radiograph of left femur shows
predominately periosteal (white
arrows) and subtle endosteal
(black arrow) new bone forma-
tion similar to that seen on right
femur.

Fig. 3.—33-year-old woman with pain in right leg.

A, %™Tc-methylene diphosphonate (MDP) scan (anterior [A] and posterior [P] projections) taken 1 year after onset of symptoms shows increased tracer uptake in midshaft of right tibia.
Scan was interpreted as otherwise normal, although subtle increased uptake is present in left tibia (arrows).

B, Lateral radiograph of left tibia taken 10 months after A shows endosteal new bone (arrow). Three months earlier, patient had begun to suffer pain in left leg.

C. 99mTc-MDP scan obtained 6 months after B reveals abnormal tracer accumulation now clearly evident in left tibia. Note further increase in right tibia uptake. Central sclerosis on right
had also increased in radiograph (not shown).

D, Seven months following decompression of right tibia, patient complained of worsening pain of left tibia. Radionuclide scan confirmed progression of disease on left.

E and F, Eighteen months after right tibial decompression, radiograph (E) shows periosteal new bone formation causing expansion of left tibia. Radionuclide scan (anterior projection, F)
shows further increased activity on left. Note tracer uptake on right has diminished in comparison with preoperative scan (C), a finding that corresponds to patient's lack of pain on right.

AJR:167, September 1996 691
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Fig. 4.—Histologic section reveals thickened cortex with longitudinally arranged
bone showing porosis, medullary fibrosis, and haversian systems channels ranging
in size from normal (arrow) to markedly reduced (arrowhead). (H and E, x40)

One aerobic culture from one patient grew
Staphylococcus epidermidis that was proba-
bly a contaminant because subsequent cul-
tures were negative and none of the surgical
wounds became infected. All remaining
specimens failed to grow any organisms.

Discussion

In 1949, Ribbing [1] described a family
with six siblings, four of whom had asym-
metric diaphyseal sclerosis in the long bones,
to which he applied the term hereditary mul-
tiple diaphyseal sclerosis. He described a
fusiform widening of the diaphyseal portion
of the long bones caused by thickening of the
cortex, with obstruction of the medullary
cavity. He claimed a ‘*certain tendency
towards symmetrical involvement” that was
not always present. Although the exact onset
of the disease could not be ascertained, pain,
presumably corresponding to its onset, began
at or after puberty. Ribbing observed that the
disease progressed slowly and then stabi-
lized. Pathologically, the involved bones
manifested cortical and trabecular thicken-
ing, and obliteration of the haversian systems
was seen [10].

Only thirteen cases of Ribbing disease
have been previously reviewed in the
English literature [1—4]. Ten of these indi-
viduals were siblings from three different
families, and the other three were unrelated.
Eight involved both tibiae only; one each
involved unilateral tibia; bilateral tibiae and
unilateral fibula; bilateral tibiae and unilat-
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Fig. 5.—Histologic section obtained during decompression in patient with bilateral
tibiae involvement shows abnormal bone as mixture of lamellar and woven bone.
Concentric rings outline haversian systems with variability in size of moderately fi-

brotic central channels (arrows). (H and E, partially polarized light, x250)

eral femur; bilateral femora and unilateral
tibia; and bilateral tibiae, unilateral femur,
and radius. Of these thirteen, seven patients
presented with pain and three with swelling
followed by pain. Lesions in the three
asymptomatic patients were discovered dur-
ing evaluation of asymptomatic siblings.
Two additional cases in the literature diag-
nosed as Camurati-Engelmann disease and
five reported cases termed “intramedullary
osteosclerosis” may also represent Ribbing
disease [5, 11, 12].

Before Ribbing's description, Camurati
[13] and Engelmann [14] described a similar
disorder characterized by endosteal and peri-
osteal new bone formation along the diaphy-
sis of bones. These findings were progressive
and were associated with pain, muscle weak-
ness, fatigue. a waddling gait, and leg pain.
Since this original description, approximately
75 cases of Camurati-Engelmann disease
have been reported [11, 12, 15-24].

Although Camurati-Engelmann disease and
Ribbing disease may appear to be identical
radiographically, many clinical differences
exist. Camurati-Engelmann disease presents
during childhood, whereas Ribbing disease
presents in middle age. Camurati-Engelmann
disease is bilateral and symmetric, whereas
Ribbing disease is either unilateral or asymmet-
rically and asynchronously bilateral. Camurati-
Engelmann disease affects long bones and
bones formed by intramembranous ossifica-
tion; therefore, the skull is involved almost as
frequently as the long bones [18]. Ribbing dis-
ease has been reported only in the long bones.

The gait and neurologic abnormalities associ-
ated with Camurati-Engelmann disease are
absent in Ribbing disease. Anemia and result-
ant extramedullary hematopoiesis have been
reported to occur in Camurati-Engelmann dis-
ease [16. 17]. In Ribbing’s series of patients, as
in ours, anemia was absent [1-4].

These two discases also differ histologi-
cally. Camurati-Engelmann disease features
trabecular thickening, normal or enlarged
haversian systems. and both osteoblastic and
osteoclastic activity, implying bone forma-
tion and resorption [5]. Conversely, as found
in the specimens from our series, Ribbing
disease manifests osteoblastic activity alone
and progressive obstruction of the haversian
systems [10].

Studies of three generations of one family
and review of the literature led Sparkes and
Graham (23] to conclude that Camurati-
Engelmann disease is transmitted in an auto-
somal dominant manner, with considerable
variation in penetrance. The four siblings of
both sexes affected in a single generation
described by Ribbing had normal siblings,
leading other investigators to conclude that
the disorder he described is transmitted in an
autosomal recessive manner [18].

In the patient who presents with solitary bone
involvement in Ribbing disease. the radio-
graphic differential diagnosis includes stress
fracture, osteosarcoma, osteoid osteoma, and
osteomyelitis. Differentiation of these entities
on radiographic grounds alone may not be pos-
sible, and clinical information is essential in
establishing the diagnosis (Fig. 6). Stress frac-

AJR:167, September 1996
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ture would be unlikely in the absence of an
appropriate history and by virtue of the exten-
sive involvement along the diaphysis of the
bone. The benign appearance of the periosteal
new bone (mature, thick, unilaminar) and the
absence of a soft-tissue mass with Ribbing dis-
ease mitigate against osteosarcoma. Osteoid
osteoma can be excluded when the new bone
formation is circumferential and by the absence
of a radiolucent nidus on thin-section CT. The
diagnosis of osteomyelitis would be unlikely in
an immunocompetent patient with a normal
peripheral WBC and erythrocyte sedimentation
rate, and biopsy will fail to grow organisms.
The differential diagnosis for the patient with
Ribbing disease involving more than one bone
is extensive [8, 9], but the appropriate diagnosis
can be suggested by consideration of the con-
stellation of clinical, pathologic, and radio-
graphic findings in conjunction with the
distribution of skeletal involvement. Congenital
or developmental disorders to consider include
melorheostosis, Chester-Erdheim  disease,
osteopetrosis, familial hyperphosphatasemia,
and van Buchem disease. Melorheostosis fol-
lows a sclerotome distribution and may begin in

Imaging of Ribbing Disease

the metaphyseal region of a long bone. This dis-
ease fails to show the fusiform thickening of the
diaphysis that is seen with Ribbing disease.
Chester-Erdheim disease is a systemic disorder
involving lipogranulomatous changes of inter-
nal organs. Both diaphyseal and metaphyseal
involvement are seen, and histologically, lipid-
containing histiocytes and widening of the
haversian canals are found. Osteopetrosis
(Albers-Schonberg disease) is associated with
expansion of the ends of involved bones and
with dense metaphyseal bands. The spine and
skull base are commonly involved. Patients
with familial hyperphosphatasemia characteris-
tically have elevated serum alkaline phos-
phatase levels. The entire skeleton may be
involved, and bowing deformities are common.
In contradistinction to Ribbing disease, in which
the medullary cavity may be completely obliter-
ated, familial hyperphosphatasemia may be
associated with medullary cavity widening. Van
Buchem disease (hyperostosis corticalis gener-
alisata) clinically mimics acromegaly. Exten-
sive skeletal sclerosis that usually spares the
spine is characteristic.

Metabolic and endocrine disorders to consider

+ Nidus
CcT

Normal

—Nidus

l

Bone scan

Multiple Solitary
lesions lesion

Radiographs Biopsy

Biopsy single lesion
for confunction

RADIOGRAPHS:
Benign periosteal +/— Endosteal new bone

//\ |

-Nidus
CBC,ESR
Elevated
Biopsy, culture ‘
|
+Nidus
|
Treat

Fig. 6.—Algorithm for clinical evaluation of diaphyseal pain, no history of trauma, and radiographic benign-ap-
pearing periosteal and/or endosteal new bone formation. CBC = complete blood count, ESR = erythrocyte sedi-

mentation rate.
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include renal osteodystrophy, chronic vitamin A
intoxication, pseudohypoparathyroidism, and
pseudopseudohypoparathyroidism. Radiograph-
ically, renal osteodystrophy may show diffuse
skeletal sclerosis, but typical findings of osteo-
malacia and hyperparathyroidism (including
subperiosteal resorption and erosive changes
around joints) will be also be found. Chronic
vitamin A intoxication may be associated with
periosteal new bone formation, but the medul-
lary cavity is spared, and extraskeletal manifesta-
tions, including tender swelling of the limbs and
soft-tissue nodules, are readily evident. Pseudo-
hypoparathyroidism and pseudopseudohypo-
parathyroidism are generally diagnosed in
childhood. Pseudohypoparathyroidism is associ-
ated with refractory hypocalcemia and hyper-
phosphatemia These laboratory values are
normal in pseudopseudohypoparathyroidism.
Short metacarpals and metatarsals secondary to
premature fusion may be seen with either disor-
der, as may soft-tissue calcifications.

Although Ribbing disease is often a diagno-
sis of exclusion, the diagnosis can be strongly
suspected if the patient is of an appropriate age
and bilateral involvement can be shown with
radionuclide bone scans or radiographs. Pro-
gression of bilateral disease is sequential: If a
radionuclide bone scan is performed at the
time of initial evaluation, bilateral involve-
ment may be evident although only one side
has become symptomatic. Similar findings in
other family members will also corroborate the
diagnosis. Laboratory evaluation can exclude
infection (normal or only mildly elevated
peripheral WBC and erythrocyte sedimenta-
tion rate) or other systemic diseases associated
with bone formation (normal alkaline phos-
phatase). Pathologic findings are nonspecific
but assist in excluding other diagnoses.
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