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INTRODUGION

Rhabdomyolysis is a rare disease characterized by
necrosis of striated muscle. It can occur as a focal or
as a generalized process. Focal rhabdomyolysis is
seen most frequently following local muscular injury
such as direct physical trauma or unusually vigorous
physical exertion. Non-traumatic rhabdomyolysis
may be seen as disseminated or focal and occur in a
variety of unrelated conditions including generalized
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INDEX TERMS: Rhabdomyolysis, etiology.
Rhabdomyolysis, renal failure.
Rhabdomyolysis, CT.
Rhabdomyolysis, radionuclide bone
scan.
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seizures, sepsis, viral illness, hyperthermia, shock,
exposure to various drugs, chemical toxins, or
extreme cold and in association with certain meta-
bolic disorders®. Focal necrosis may also occur in
individuals of drug addiction or alcoholics.

Nine cases of rhabdomyolysis in variable etiology
are presented, with analyses of radionuclide bone
scanning findings such as the soft tissue radioactiv-

ity and the renal radioactivity.

MATERIALS AND METHOD

Clinical presentation and bone scan of nine rhab-
domyolyses were studied retrospectively.

One female and eight male patients showed rhab-
domylosis (average age 41 years old) (Table 1).

The proposed causes were three cases of burn,
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Table 1. Summary of the Nine Rhabdomyolyses with Bone Scan

Case Age/Sex Proposed cause Bone scan Renal activity
1 69/female trauma (bone fx) fracture site well
2 63/male chronic liver disease disseminated ) well
3 48/male burn disseminated non
4 41/male burn_ burn site well
5 50/male crushing injury disseminated faint
6 49/male alcohol ingestion right shoulder well
7 21/male burn burn site well
8 25/male seizure disseminated faint
9 26/male crushing injury injured site faint

four of trauma including crushing injury, one seizure
attack and one chronic liver disease. Bone scan was
done with intravenous injection of 20 mCi‘”m-Tc
MDP, and whole body and spot scannings were
performed four hours after.

RESULTS

Disseminated extraskeletal muscular accumula-
tion of bone seeking agents were noted in four cases
(44%) of chronic liver disease, seizure, burn, and
crushing injury (not consistent with bone fracture
sites). The bony radioactivity showed relatively
diminished in the areas of muscular accumulation.
Five of nine patients (56%) revealed well visualized
renal and urinary bladder radioactivity.

Renal and urinary bladder radioactivity was
absent in one case of burn injury with clinically acute
renal failure, and the hemodialysis was performed.
Three cases showed faintly visualized bilateral renal
radioactivity, representing the acute renal failure, in
which cases hemodialysis and peritoneal dialysis

were performed.

REPORT CASES
Case 1

A 69-year-old female was admitted because of left

femoral intertrochanteric fracture following to slip

down. The fracture site was internally fixed with
metal plate and screws. At 10 days after the trauma,
bone scanning for the study of left femoral head
perfusion was done and showed well perfusion of the
left femoral head and neck but there showed irregu-

lar intense radioactivity at left thigh (Fig. 1).

Anterior

Fig. 1. 69-year-old female with splip down trauma.
The *"Tc-MDP bone scan showed increased
radionuclide accumulation at previous fracture
site of left femoral neck and proximal shaft,
and increased radionuclide accumulation at the
soft tissues of proximal left thigh.
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The pain and tenderness due to rhabdomyolysis
may be concealed by bone fracture and surgical
procedure. There showed well visualization of bilat-
eral renal radioactivity and urinary bladder radio-

activity representing well preserved renal function.
Case 2

A 63-year-old male was presented with general
aching, febrile sensation, and dry coughing. Two
months before admission, liver cirrhosis with ascites
was diagnosed. Serum creatinine phosphokinase
(CPK) on admission was 5576 unit/ml, lactic dehy-
drogenase (LDH) 694.2unit/ml. Bone scanning
with #™.Tc MDP showed disseminated increased
soft tissue radioactivity at both supraclavicular fos-
sae, upper back muscle, both upper extremities and
medial aspects of both lower extremities (Fig. 2).
Well visualized bilateral renal radioactivity was
presented. The elevated serum level of CPK and
LDH was slowly down for next three weeks.

Case 3

A 48-year-old male was admitted because of third
degree burn injury to left lower leg following to slip
down on flame burn. Just after the admission to local
hospital, markedly reduced urine output was noticed
and transfered this hospital. The hemodialysis was
begun. On the second hospital day the computed
tomogram (CT) of lower lumbar spine was done
because of severe back pain and showed several
localized low density areas on back muscles (Fig.
3A). The radionuclide bone scan revealed diffusely
intense extra-skeletal radioactivity throughout
whole body such as the chest wall, lower back
muscles, bilateral thigh muscles, and both lower legs
and decreased skeletal radioactivity (Fig. 3B). There
showed lack of bilateral renal radioactivity, compat-

ible with acute renal failure.

Fig. 2. 63-year-old male with chronic liver disease.
The *™Tc-MDP bone scan showed increased radionuclide accumulation at soft tissue all of
, four extremities, but decreased activity at corresponding skeletal systems.
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Fig. 3. 48-year-old male with burn at left lower leg.
A: CT showed well-localized low density areas on bilateral back muscles.

B: The **"-MDP bone scan showed intense accumulation of bone seeking agents on bilateral
back muscles and hilateral thigh muscles.

DISCUSSION

Imaging with *™.T¢ labeled phosphate compound
is very sensitive to demonstrate rhabdomyolysis.

There was 13 case reports of rhabdomyolysis stud-
ied by radionclide imaging until a review of the
literature in 1982 by Cornelius®.

After then a few cases of rhabdomyolysis detected
by radionuclide scanning were added. In Korean
literature, several case reports of rhabdomyolysis
with bone scintigraphy could be found®™®.

The exact mechanism to explain the phosphate
localization in injured muscle is not clearly under-
stood. Many theories have been proposed including
binding of the radiopharmaceutical to soft tissue
calcium deposits, iron deposits, denatured proteins,
enzymes or immatured collagen deposition secon-
dary to altered tissue perfusion or -capillary
permeability>?. But no one can exactly explain the
mechanism.

As with these cases, there is traumatic and non-
traumatic causes. Focal rhabdomyolysis was due to
traumatic and non-traumatic, and the cases associat-

ed with chronic liver disease and seizure attack

showed disseminated pattern. Surprisingly two cases
of rhabdomyolysis following to snake bite is report-
ed in Korean literature”. As with case 3, disseminat-
ed pattern could be followed by the small areas of
burn.

Any symptoms could be consistent with extras-
keletal bone-seeking agent accumulation area. Bone
scan can be helpful in cases where the localization of
muscle injury is not apparent clinically or where the
extent of the injury may not be apparent on examina-
tion. In case 3, the scan pointed to additional areas of
injury that were not apparent on examination and
not related patient’s complaints of severe back pain.
The CT scan is an imaging method of limited area
and could not evaluate the exact extend of rhab-
domyolysis in the case of disseminated pattern.

Few reports mentioned the association of renal
failure in rhabdomyolysis!®'". With these cases well
functioning kidneys on bone scan showed in five of
nine patients (56%).

We propose that the bone scan should be done with
whole body procedure, even though localized pain is
noted in the cases of suspicion of rhabdomyolysis by
any causes. Renal and urinary bladder radioactivity
should be studied, because there would be well fun-
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ctioning kidney although disseminated rhab-
domyolysis. The CT scan with intravenous contrast
medium injection (contrast enhancement) would be
harmful to the patients of rhabdomyolysis because
of frequent association with renal failure.
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