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In their article in this issue of the
Journal, Balakrishnan and associ-

ates1 have done an excellent job of
outlining the differences between the
entities of transient osteoporosis of
the hip (TOOTH) and osteonecrosis
of the hip (ON). Particularly, the
points about imaging are important
to the physician. The findings on
magnetic resonance imaging (MRI)
have proven clinically to be the most
useful test for differentiating between
these 2 processes. The place for
other modalities is severely restricted,
and the use of other imaging tech-
niques to diagnose or define the
problem would leave the surgeon
with more questions than answers.
TOOTH is a diagnosis of exclusion,
and the patient generally needs MRI
to exclude all other diagnoses. 

Interestingly, the authors have il-
lustrated with their case mix that
TOOTH may be more prevalent in
middle-aged men than previously
thought. Several papers on the inci-
dence and etiology of TOOTH 
have been published.2–4 In the past,
TOOTH has been seen as a related
entity to ON, with perhaps TOOTH
being a precursor stage. The authors
maintain, as do others, that these 2
processes are mutually exclusive dis-
eases. This is possible and will be
more definitely answered as further

more-sensitive testing and genetic
screening better define the ON pa-
tient and risk factors for ON.5

A pathological study has shown
that biopsy specimens of TOOTH
femurs evaluated histopathologically
by light and electron microscopy re-
vealed focal areas of thin and discon-
nected bone trabeculae covered by
osteoid seams and active osteoblasts.6

The surrounding bone marrow tissue
showed edematous changes and mild
fibrosis, frequently associated with
vascular congestion or interstitial he-
morrhage, or both. No osteonecrotic
region has been observed in either
the bone trabeculae or the bone
marrow tissue.6 People have postu-
lated, on the basis of these patho-
logical changes, that TOOTH is a 
response to or result of vasomotor
processes in the bone and is a sepa-
rate entity from ON.6,7 However,
ON patients often present with an
unusual amount of edema in the fe-
mur similar to that seen in TOOTH.
A femoral head lesion with a serpigi-
nous double line on MRI results in a
diagnosis of ON, and the edema is
qualified as an incidental finding.
However, there is no proof that a
continual vasomotor response (the
postulated etiology of TOOTH) in
the enclosed vascular watershed
space of the femoral head could not

eventually result in ongoing subacute
and then, finally, clinically relevant
bone necrosis. Subchondral fractures
have been reported with some cases
of TOOTH.8 We may, indeed, still
find that TOOTH and ON are a
continuum of presentation in a mul-
tifactorial disease.5 I would caution
against cavalier disregard for possible
complications that may be associated
with TOOTH, as may be the ten-
dency if TOOTH is seen as a totally
benign process. Either progression to
ON or other problems may still oc-
cur. Anecdotally, I have seen the
condition of a young patient with a
diagnosis of TOOTH treated with
weight-bearing as tolerated progress
to a femoral neck fracture with mini-
mal trauma, presumably from local
osteopenia. My treatment regimen
for the patient with extensive in-
volvement of the femur includes
non-weight-bearing with crutches
for 3 months or until the problem
resolves. 

I would encourage surgeons not
to treat TOOTH as a benign, inter-
esting case but to take some precau-
tions against full activity and follow
the process closely. Any change in
symptoms, especially new complaints
of groin pain, should be investigated
promptly. I would like to thank the
authors for an interesting presenta-
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tion on a topic that warrants further
investigation.

References

1. Balakrishnan A, Schemitsch EH, Pearce
D, McKee MD. Distinguishing transient
osteoporosis of the hip from avascular
necrosis. Can J Surg 2003;46:187-92.

2. Guerra JJ, Steinberg ME. Distinguishing
transient osteoporosis from avascular
necrosis of the hip [review]. J Bone Joint

Surg Am 1995;77:616-24.
3. Lakhanpal S, Ginsburg WW, Luthra HS,

Hunder GG. Transient regional osteo-
porosis. A study of 56 cases and review of
the literature. Ann Intern Med 1987;106:
444-50.

4. Dunstan CR, Evans RA, Somers NM.
Bone death in transient regional osteo-
porosis. Bone 1992;13:161-5. 

5. Theodoropolos J, Seguin C, Kassis J,
Busque L, Harvey EJ. Haematological fac-
tors and genetic markers in osteonecrosis
of the femoral head. Paper presented at
the Canadian Orthopaedic Association an-

nual meeting, Toronto, May 30–June 2,
2003.

6. Yamamoto T, Kubo T, Hirasawa Y,
Noguchi Y, Iwamoto Y, Sueishi K. A clini-
copathologic study of transient osteoporosis
of the hip. Skeletal Radiol 1999;28:621-7.

7. McCarthy EF. The pathology of transient
regional osteoporosis. Iowa Orthop J 1998;
18:35-42.

8. Miyanishi K, Yamamoto T, Nakashima Y,
Shuto T, Jingushi S, Noguchi Y, et al.
Subchondral changes in transient osteo-
porosis of the hip. Skeletal Radiol 2001;
30:255-61. 

Category 10, Item 23

A 23-year-old man with the x-ray shown has left arm
swelling and pain two hours after a strenuous work-
out involving weight lifting. Venography demon-
strates left axillary-subclavian vein occlusion.

The optimal treatment for this patient would be

(A) immediate anticoagulation with heparin; long-
term anticoagulation with warfarin

(B) axillary vein thrombectomy and first rib resec-
tion

(C) catheter-directed fibrinolysis and anticoagula-
tion; first rib resection if patency is restored
and venous narrowing is demonstrated

(D) catheter-directed fibrinolysis and anticoagula-
tion; balloon angioplasty of the left subclavian 
vein if venous narrowing is demonstrated

(E) left clavicular resection

For the incomplete statement above, select the lettered completion that is best of the 5 given.

For the answer and a critique of item 23 see page 215.

(Reproduced by permission from SESAP No. 11 2002–2004 Syllabus, volume 2. For enrolment in the Surgical Educa-
tion and Self-Assessment Program, please apply to the American College of Surgeons, 633 North St. Clair St., Chicago
IL 60611-3211, USA; tel 312 202-5000; fax 312 202-5001; postmaster@facs.org)
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