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Abstract

Rhabdomyolysis is caused by skeletal muscle destruction, poten-
tially lethal, and requiring correct diagnosis and appropriate manage-
ment to prevent acute renal failure and subsequent multiorgan fail-
ure. Although cardiomyopathy leading to heart failure and arrhythmia
are the main cardiac complications of symptomatic inherited skeletal
myopathies observed in lysosomal storage diseases and progressive
muscular dystrophies, cardiac involvement of rhabdomyolysis is rare.
Herein, we report a case of rhabdomyolysis induced by psychotic drugs
and accompanied by mitral valve prolapse and functional regurgita-
tion, which was reversible during the clinical course of rhabdomyolytic
recovery. This case reconfirmed the pathogenic and pathophysiologic
associations of skeletal muscles disorders with cardiac muscle dysfunc-
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Introduction

Both skeletal and cardiac muscles are striated muscles, and
these two types of muscles share the same fate in terms of ex-
ercise adaptation, withering by senile frailty, and some inher-
ited systemic or musculoskeletal disorders involving myocar-
dium such as lysosomal storage diseases [1-3] and many kinds
of progressive muscular dystrophies [4-6]. Rhabdomyolysis is
based on the skeletal muscle injury by many etiologies such as
trauma, infection, drugs, toxins, electrolyte imbalance, meta-
bolic disorder, and muscular exhaustion [7]. This clinical entity is
characterized by skeletal muscle degradation, leakage of intra-
muscular contents, and diagnosed by blood chemistry showing
elevation of myogenic enzyme activities [8]. Herein, we present
a case of psychotics-induced rhabdomyolysis accompanied by
severe but reversible mitral valve prolapse and regurgitation.

Case presentation

A 57-year-old lady visited the emergency department of our
hospital complaining muscle weakness and dark urine. Her low-

er leg muscles were shivering, restless and weak. She wanted to
keep standing because it was hard to stand up again after sitting.
She had no history of cardiac diseases causing heart murmurs,
no recent experience of traumatic accident or invasive medical
procedure. She was a non-smoker and a non-drinker, but com-
plaining of headache, and prescribed regularly with psychotic
drugs (amitriptyline 30 mg per day, etizolam 1.00 mg per day,
and lorazepam 0.5 mg per day) by a psychiatric doctor in the
outpatient clinic. A week before the admission, domperidone
(30 mg), sulpiride (100 mg) and biperiden (1 mg) were added,
and she complained of muscle weakness and pain. Statin or an-
tiplatelet was not prescribed. Laboratory data showed a marked
elevation of CPK, AST, ALT, and LDH (Table 1). She admitted to our
hospital immediately under the diagnosis of rhabdomyolysis ac-
companied by tea-colored urine. After admission, she hesitated
to lie down because of the involuntary muscular shivering due
to weakness. She was anorexic and intravenous drip infusion
was started immediately for intravascular fluid management,
nutrition and renal protection. All psychotic drugs were ceased.
Auscultation revealed evident holosystolic murmur (IV/VI°) not
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Table 1: Laboratory data during the clinical course.

)

Days 0 1 4 6 12 15 22 27
Event ucG UcG
Drip (mL) 1,500 1,500 1,000 1,000 - -
Blood chemistry | (normal range: unit)
CPK 41-153 U/L - 32,308 23,548 2,657 999 196 105 50 37
AST 13-30 U/L 42 745 551 107 42 21 16 16 14
ALT 7-30 U/L 66 300 282 157 106 44 32 23 18
ALP 38-113 U/L - 118 97 80 82 95 108 131 121
LDH 124-222 U/L - 1,318 1,249 792 614 359 274 206 171
y-GTP 9-32 U/L 375 185 164 110 100 105 114 130 124
BUN 8-20 mg/dL 11 21.7 14.4 7.4 8.1 9.9 10.2 5.9 6.8
Creatinine 0.46-0.79 mg/dL 0.64 1.08 0.68 0.6 0.58 0.66 | 0.72 0.66 0.69
eGFR > 60 mL/min/1.73m? 70.8 39.1 64.9 74.4 77.2 67 61 67 63.9
Total protein 6.6-8.1 g/dL - 8 6.8 5.8 - - - 7.3 7.2
Albumin 4.1-5.1g/dL - 5.1 43 3.7 - - - 4.7 4.6
Na 138-145 mM/L 138 134 135 144 144 144 143 142 142
K 3.6-4.8 mM/L 3.8 3.8 34 31 3.2 34 34 3.5 35
Uric acid 2.6-5.5 mg/dL - 4.7 3.6 2.6 2.7 2.5 29 3.2 34
Cholesterol 142-248 mg/dL - 238 - - - - - 213 212
Triglyceride 30-117 mg/dL - 104 - - - - - 88 130
Hemoglobin 11.6-14.8 g/dL 12.3 14.6 12,5 11.3 11 11.5 11.8 12.7 12.7
CRP <0.14 mg/dL 0.24 1.26 0.07 0.05 | 0.05 0.05 0.05
Urine chemistry
Color tea-colored straw-yellow | straw-yellow
Protein ++ - -
Cloudy + - -
Protein/gecr 4
Albumin/gecr +
Creatinine 200 100 100
Sugar - - -
Specific gravity 1.02 1.01 1.01
pH 4.8-7.5 6.5 6.5
Urobilinogen N N N
Keton - - -
WBC +++ - -
Occult blood +++ - -

Alteration of laboratory data were indicated during the clinical course. Day 0 indicates the day of admission. Drip infusion was performed
to prevent hypovolemia and renal failure. Marked elevation of myogenic leakage enzymes (CPK, AST, ALT, and LDH), mild elevation in CRP, and
transient renal dysfunction (decline in eGFR) were noted in blood chemistry. Urine color and proteinuria in urine dipstick test indicate myoglobin-
uria, whereas numerous blood cells appearing in urine microscopic examination suspect transient acute glomerular or tubular damage [20,21].
Intensive fluid administration was performed until 6 days after admission. Laboratory data demonstrated on the top left column was obtained 4
years before admission, whereas those on the top right column (27 days) was obtained 3 days before discharge.

only in parasternal and apical region but also in the back. Ultra-
sound cardiography (UCG) demonstrated anterior mitral valve
prolapse and severe mitral regurgitation. Regurgitant flow di-
rected to the left atrial posterior wall (Figure 1A). Daily drip infu-
sion with 1,000-1,500 mL of crystalloid fluid was continued for
six days, and enzyme levels were normalized gradually (Table
1). Eight days before discharge, urine color was straw-yellow,
and we attempted UCG again since heart murmur disappeared.
It was confirmed that severe mitral prolapse and regurgitation
disappeared on UCG (Figure 1B). Her physical activity was el-
evated after myalgia was faded, laboratory data were almost
normalized, and she discharged one month after admission.

Discussion

The case presented here had the history of prescription with
multiple psychotics, and the onset of muscular symptom coin-
cided well with the up titration of these psychotics. Mild eleva-
tion in CRP relative to marked elevation of myogenic enzymes
indicates that inflammatory myositis is unlikely in this case. She
had no episodes of trauma or invasive medical procedure. Labo-
ratory data restored, and symptoms improved after the with-
drawal of all the psychotics and starting intensive fluid therapy,
implying that drug-induced rhabdomyolysis is most likely. Clini-
cal spectrum of rhabdomyolysis is variable ranging from asymp-
tomatic elevation in CPK to acute tubular necrosis due to myo-
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Figure 1: Ultrasound cardiography (UCG) was recorded next day after admission (A) and
eight days before discharge (B). Color doppler study in parasternal view at mid-systolic
moment demonstrated anterior mitral valve prolapse and severe mitral regurgitation. Re-
gurgitant jet was blowing to the left atrial (LA) posterior wall in (A). However, these UCG
findings disappeared in (B). LA diameter was 30.7 and 27.4 mm, LA volume index was
18.9 and 10.1 mL/m2, systolic left ventricular (LV) internal diameter was 24.6 and 27.9
mm, diastolic LV diameter was 36.8 and 41.2 mm, and LV ejection fraction calculated by
| modified Simpson’s method was 62.7% and 61.0 % in (A) and (B), respectively.

/

/

globinuria. Rhabdomyolysis is sometimes fatal because of acute
renal failure leading to multiorgan failure [7,8]. Therefore, early
diagnosis and prompt management are required for clinicians.
Although the patient described here was managed successfully,
incidental cardiac event was unanticipated.

Cardiac involvement of rhabdomyolysis is relatively rare.
Skeletal myocytes destruction releases toxic intracellular com-
ponents including potassium into the circulation, which induces
hyperkalemia [9,10]. Furthermore, ionized calcium deposits
onto the necrotic muscles, which causes hypocalcemia [11].
Therefore, cardiac arrhythmia based on the rhabdomyolysis-
induced electrolytes imbalance is one of the main cardiac com-
plications [9,10]. Furthermore, Ambra et al reported a case of
rhabdomyolysis and muscular abscess accompanied by infec-
tive endocarditis [12]. The exact mechanism of prolapsing and
subsequent regurgitation of mitral leaflets are unknown in this
case. Functional mitral regurgitation (FMR) is divided into two
types, i.e., FMR secondary to ventricular remodeling and FMR
due to atrial enlargement [13]. Left atrial volume remained nor-
mal and no atrial fibrillation was recorded during hospitaliza-
tion, whereas normal left ventricular contractility suggests that
non-ischemic cardiomyopathy was unlikely in this case (Figure
1). Furthermore, atrial or ventricular remodeling is unlikely to
reverse within a month. Considering no atrial or ventricular
causes of reversible FMR, rhabdomyolysis-related papillary
muscle dysfunction may have induced tethering leading to the
coaptation failure of intact mitral leaflets. Because papillary
muscles are susceptible to transient ischemia [14], inflamma-
tion [15] or metabolic derangement [16], and dysfunctional
papillary muscles are reported to be a new substrate of FMR

[17,18]. More sophisticated imaging modalities such as papil-
lary muscle longitudinal strain UCG or stress cardiac magnetic
resonance may have clarified the exact mechanisms responsi-
ble for the mitral leaflet coaptation failure leading to the revers-
ible FMR [18,19].

Conclusions

The case presented here indicates clearly the cardiac in-
volvement of rhabdomyolysis in terms of simultaneous clinical
course, i.e., mitral prolapse and regurgitation was detected im-
mediately after the onset of rhabdomyolysis, and such cardiac
involvement was fading according to the recovery of muscular
weakness and declining the myogenic enzyme activities. Revers-
ible cardiac involvement in drug-induced rhabdomyolysis con-
firmed in the present case implies the metabolic, energetic, and
pathogenic linkage between the skeletal and cardiac muscles.
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