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Abstract

Introduction; Rhabdomyolysis is a syndrome of skeletal muscle cell damage, which

results in releasing a large amount of toxic components from the muscle cells into the

plasma. The aimof this study wasto present a case ofa massive 1'habdomyolysis and

complications in acute drug poisoning.Case report: A 38-year-old male patient was
admitted in a somnolent condition with skin changes on both knees and erythematosus
changes on the right foot and left tight.Upon admission with elevated CPK, myoglobin,
AST, ALT, LDH, degradation products and electrolyte imbalances, Due to acute
rhabdomyolysis, elevated levels of degradation products and electrolyte imbalance, the

of a verification of a deep vein thrombosis during the
hospitalization, he was put on anticoagulant therapy protocol.Conclusion: Acutekidney
injury as the most common complication of rhabdomyolysis in acutely intoxicated
patients is a life-threatening condition. In patients with rhabdomyolysis, as a result of
the ischemic tissue injury, changes in the skin color and bullae can appear, and as a
result of immobilization deep vein thrombosis can develop. Timely diagnosis and
adequate treatment of rhabdomyolysis and its complications in acutely intoxicated
patients play a key role in the outcome of this condition.
PABIOMMOJIN3A WU KOMIUVIMKAIIUM KAJ AKYTHO
MEJIMKAMEHTO3HO TPYEWE-IIPUKA3 HA CIYUYA) 1
MPETJIE] BO JIMTEPATYPA

Ancrpakr
Bosen: Pa6nomuonusa ¢ CHHJIPOM Ha JE3HHTErp

pesynrupa co OCJIO60,IL_YBaH>e Ha rojieMu Koiauu
MYCKyJIHaTa KJIETKa BO rasmar

allMja BO CKENETHHUTE MYCKYJH, ILTO
MHH Ha TOKCHYHHM KOMIIOHEHTH o

a. Ien na oBoj tpyx Gewe anamsa ua cllydaj Ha
MACHBHA PaOAOMMONN3a M KOMIUTHKAIHH Kaj aKyTHO MEAHKAMEHTO3HO Tpyeme.

Mpuxcas na cayuaj: Manpenr Ol MALIKK T0J1 Ha BO3pacT of 38 romunu Geme IloHecen
BO cOMHONEHTHA cocTojfa co npomenn nHa Koxara -6ynu Ha jgBeTe KoyeHa u
CPHTCMATO3HU TIPOMEHHM Ha JICCHO CTanaio Jicea HatkoneHuua. Ilpu mpmem co
loxavenn speproctn na CPK, MHori06uH, AST, ALT, LDH, ACTPaNatOHH IPOLYKTH
H eaertpommren jucbananc. opanu akyraara pabnomuonusa, noxavenure BPENHOCTH

Cco coquaHaaHypesa H TIporpecuBeH Topact Ha
AerpagalMoHn NPOAYKTH 3a 1ITo Oemre HHAWOWpaHa u H3BElEHA xemozmjannsa. Bo Tek

Ha Xocnuranusauujata Geme Bepupuumpana aaboka encka Tpom603a, 3a mWTO Geme
HOCTABCH Ha aHTHKOATYJIAHTHA Teparyja.
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Bakayuok: AKyTHO 6yOpeXHO OIITETYBARmE KaKo HajuecTa KOMIITHKaINja Ha
pabjoMuonusa  Kaj aKyTHO HHTOKCHIHpaHH MalWeHTH [pecTaByBa KHBOTHO
sarposysauka coctojba. Kaj naiuenTure co paG7l0MHOJTH3a, KaKo pe3ynTaT Ha ToBpeaa
Ha HCXCMHYKO TKMBO, MOXC Jla CE HAcTaHaT NpOMCHH Ha Gojara Ha KokaTa H OYIH, &
KAKO pesynTar Ha pMOOMIIH3aLMja ce jaByBa JuiaboKa BEHCKa tpoMbo3a. HaBpeyenara
JMjarHo3a ¥ COOABETHHOT TPETMaH Ha paGIoMUONM3ATA U HA HEJSHHHTE KOMILTHKALHH
Kaj AKYTHO HHTOKCHIIMPAHH MAIMEHTH CC KIIY1HH 32 HICXOJOT Ha 0Baa cocTojoa.
Kayunn  36oposu:  Pabnomuonusa, AkytHo  bybpexno  OmTETyBame,
MemkamenTosia MHTOKCHKAL]a, JltaGoka Bencka Tpombo3a

Introduction

Rhabdomyolysis is a syndrome of skeletal muscle cell damage, which results in 4
’ releasing a large amount of toxic components from the muscle cells into the plasma. The E
’ ctiology of the skeletal muscle injuries is very diverse: enormous stress and ischemia, :
i genetic defects, as well as toxic and physical injury [1]. Muscle cells are directly
? affected by rupture of the cell membrane or by energy reduction [2]. Free ionized , :
calcium enters the intracellular space and activates proteases and apoptosis pathways P9
[3]. Production of reactive oxygen species leads to mitochondrial dysfunction and ;
muscle cell death [4]. 4
Clinical signs of rhabdomyolysis are muscle weakness and fulminant acute kidney ;

'*’ injury. Classical triad of symptoms includes skeletal muscle injury, pigmented urine and
. some aspects of renal failure [5].
The aim of this study was (o present a case of massive rhabdomyolysis and

complications in acute drug poisoning.

Case report

A 38-year-old male patient was admitted to our Clinic from GH Ohrid with an .
“ambulance car. He was somnolent, having pains in the legs, inability to walk, redness i 3
and bullae on both knees, both groins, left thigh and under left rib. He was found .
b unconscious by his family, lying in an unnatural/constrained position. Heteroanamnestic :
data revealed intended use of a larger number of tablets of risperidone, biperiden and
diazepam, which were in fact his regular therapy. The family transferred him to the GH
Ohrid in unconscious, tachycardiac condition. There he was treated with supportive :
therapy (infusion solutions, amp. Amiodarone NII, tbl. Atenolol of 50 mg, amp. § 3

AR A e

Methylprednisolone of 40 mg), and was monitored by a surgeon for several hours. Over
§ the last two years, his change in the mood and behavior was noticed, and he was
observed by a psychiatrist; he was also hospitalized in the Psychiatric Hospital Demir
Hisar and discharged with the diagnosis F22 (delusional disorders).
On admission Glasgow Coma Scale Score 14, Sa02 95%, body temperature 36.2C,
blood pressure 95/60 mmHg, heart frequency 140/min, respirations 18/min. ECG
finding on admission in sinus rhythm 140/min with normal morphology and conduction
of S-T segment and T wave. All other clinical examination was normal. )
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Table 1 Biochemical findings during hospitalization
On 2 dav 3 day 4 day 5 6day | 7 8day | 9day | 10day
admission day day
CPK UL EEM O £ ; 7 / 7582 | 3300
CK-MB U/L 358 380 | 219 |/ 216 117
I : LDH UL 1342 1807 | 1138 ! /
| ASTU/L / 187 |/ / /
| : ALTUL / 134 { ¢ /
| AP U1 / / / / /
? GGTUA 7 RN 7
Urea mmo/L 23,2 ] 14,3 3. | 125 109
Kreatinin 334 [ 291 [260 [241 [2IR
i Myoglobin 1000 7 1355
i ng/ml
L Nammol/'L 126 132 | 135 | 136 | 138 [139 |141
E Cammol/L 1,9 2,0 2.0 2.1 2.1 23
KmmolL : : 5.1 52 |48 [44 |40 4,5 5.1
Jon Ca mmolL |/ 1,02 il ! / ! / { Pl 7
Glikemijammod | 101 3.3 5,0 / i / / !
i Troponin ng/L 19.9/4.6 5.5 / 4 ! { ! !
b Le 10na9ul, 24,4266 | 264 12,3 |/ 13,2 | 11,0 11.9:13.3
e ' Er 10na 1241 53 32 130 3,034
| Hbarl 149 103 |/ 90 |87
i Hetrv 0,43 034 0,27 | 0,27 10,26 ’ 0,43
Tr 10na 3L 267 i§ 249 331 308/378
C‘Rp ; ! i / £ i ;!
SR prot/alb/glob
e gL
o Utnangodse  [PH30 |/ PH50 [/ R AT
o sediment Le§-10. Prot grag
Prot-Ey-, Er3-s
aceton - Bakteni
Amorfni
soli T
Kristali 1
diureza 400ml 300ml 2400ml 6200ml | 6100 | 6800 | 7400 | 6200 | 5200 | 5800

: - Skin changes (bullae) on both knees and erythematous changes of the right foot and left
B ~ thigh were accompanied by:

1. X-ray of both hips: pelvic skeleton was without x-ray signs of acute trauma.
Skeletal structure and morphology were normal.

2. X-ray of the left knee: no signs of acute traumatic injury were seen. Normal
bony structure as well as preserved articular space.

3. X-ray of the spine: reduced discus space at level L4/L5 with subchondral
sclerosis of the cartilage surface of vertebral bodies, speaking in favor of

121
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discopathy with degeneration of the IV disc. The vertebrae along the lumbar
spinal segment were with preserved morphology.

4. Dermatological examination: Dg. Erythema et haemoraghia reg. inguinalis.
Bulla reg. inguinalis. Erythema and bullae on the site of pressure, for which
therapy was recommended.

Table 2 Gas analyses with ABS during the hospitalization

Gas analyses with ABS | 1 day 3 day

of hospitalization of hospitalization
pH 7,275 7,357

pCO, (kPa) 4,24 3,80

pO; (kPa) 7,56 12,73

sO, 86,7% 98,6%

HCO3; mmol/L 14,9 17,7

BE -12,1 7,3

Ak

On admission, gas analyses went in favor of decompensated metabolic acidosis, and
on the third day after hospitalization it changed to compensated metabolic acidosis.
The patient was with preserved diuresis, but due to increased degradation products,
electrolyte imbalance and rhabdomyolysis a specialist in nephrology was consulted
and hemodialysis was realized on two occasions. '
Bcho of abdomen and UGT: the liver was slightly enlarged, edematous with 16 cm
under right rib; parenchyma was with normal echogenicity, without focal changes.
The bile was with thickened wall of 5 mm, with signs of multiple lithiasis,
predominantly organic. The spleen was with normal form and borderline size
without defects. Kidneys enlarged with dimensions 14.60 x 6.38 and parenchyma
- 3.18. The left kidney with dimensions 12.27 x 7.10 and parenchyma 3 c¢m, without
' signs of stasis and macrocalculi. Paraaortic region - unremarkable. Urovesica with
normal wall and placed urinary catheter. No liquid in the abdominal cavity.
Pain present in the left low extremity that was enlarged. Echo of the lower
extremities was made and showed non-compressive vena femoralis to the left in
absence of murmur. Occlusal thrombosis in VFC. Considering femoral
phlebothrombosis, control hemostasis was made and anemia with markedly
activated fibrinolysis was registered.
D-dimmers (6745 ng/ml) and the patient was given anticoagulant therapy. ]
Psychiatrist was consulted by protocol for attempted suicide.
After all examinations and (reatment were completed at the Clinic, the patient was
discharged on the thirteenth day in improved general condition for further treatment
of femoral phlebothrombosis and was referred to the GH Ohrid.
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Discussion

In the past, the most common causes of acute rhabdomyolysis were crush injuries
during war and crush injuries during natural catastrophes [6]. Nowadays, common
agents that cause up to 81% of cases with rhabdomyolysis are due to abuse of drugs
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and alcohol [7]. Rhabdomyolysis caused by drugs can be divided primary and
secondary myotoxic effects. Primary toxically-induced rhabdomyolysis is caused
by direct damage of myocytic function and integrity. Secondary effects of the
toxins are due to predisposing risk factors such as local compression of the muscles
during coma, prolonged attacks, trauma and metabolic abnormalities [7].

Table 3

The most common causes that lead to rhabdomyolysis (8)

Muscle injury Medications/illicit drugs Increased muscular
' activity
Trauma Alcohol Sports
Burns Cocain Seizures/status
epilepticus
Electrocution Amphetamines -and  its | Status asthmaticus
derivatives
Prolonged pCP
immobilization
Stains Infections
Metabolic disorders Nevroleptics
DKA Amfotericin B Inflammatory
myopathies
Hyponatraemia
Hypokalemia Toxins Hereditary metabolic
o myopathies
Hypophosphataemia Isopropyl alcohol
Ethlyene glycol Others

Ischaemia

Tetanus toxins

Hypo-/hyperthermia

- Compression

Venom (Various)

Idiopathic

Vascular injury.

Quail

Sickle cell disease

Acute kidney injury/failure associated with rhabdomyolysis can be caused by
several mechanisms, including hypovolemia, myoglobinuria and metabolic acidosis
[9]. During muscle destruction, intracellular components are released into the
reduced intravascular volume activates the renin-
angiotensin system, vasopressin and sympathetic innervation and leads to renal
vasoconstriction. Other inflammatory factors such as endothelin-1, tromboxan A2
and TNF-0, as well as decrease of nitric oxide also contribute to renal
vasoconstriction [10]. The released myoglobin in the systemic circulation has
cytotoxic effects on the nephron directly and by its compounds. The free Fe in the
kidney released from the degraded myoglobin reacts with hydrogen peroxide
compounds (Fenton reaction), thus reactive oxygen species (ROS) are created that
damage renal tubular integrity [11]. The second mechanism of kidney injury is lipid
peroxidation: components of lipid membrane in the kidney react with ferryl
myoglobin (process called redox cycling) [11].

extracellular fluid,

Physioacta Vol.14-No|
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It is estimated that 10-40% of patients with rhabdomyolysis develop acute kidney
injury (AKI), and up to 15% of all patients with AKT are due to rhabdomyolysis
[12,13].

Diagnosis of thabdomyolysis is based on clinical characteristics and laboratory
findings, such as myoglobinuria and the level of serum creatinine kinase increased
by five times more than normal level; high levels of lactate dehydrogenase,:
aspartate and alanine aminotransferase, phosphates and potassium; initial low
concentration of calcium in the serum [14].
Qur prcsented patient had increased levels of myoglobin, CPK, AST, ALT, LDH, -
degradation products and clectrolyte imbalance. The cause of rhabdomyolysis in
our patient was mixed drug poisoning with neuroleptic drug, anticholinergic drug
and benzodiazepine, after which the patient Jost his conscience and was found by
his family in a unnatural position. A diagnosis of acute thabdomyolysis was
established as a result of mixed poisoning and acute kidney injury. ’
The patient underwent hemodialysis on two occasions due 1o increased levels of
degradation products and electrolyte imbalance in spite of the preserved diuresis.
Risperidone is an atypical antipsychotic drug with a strong anti-serotonin (5-HT2)
en-antidopamine (D2) activity. It is also an agonist for alpha 1, alpha 2 and
rs. Tn more than 10% of patients who are treated with risperidone
dache or altered

s G B R O

histamine recepto
adverse effects appear including parkinsonisim, sleep disorders, hea
mental status. The mechanism by which rigperidone causes rhabdomyolysis has still
not been completely clucidated. Necrosis and enormously increased serum CPK can
appear by 2 blockage of 5-HT2A increasing the permeability of sarcolemma into
skeletal muscles. It is believed that Ca influx occurs because of the reduced
function of Na-K-ATPase pump in the muscle cell membrane. This activates
intracellular proteases, which on the other hand, degrades myofibrils and as a result
the muscle enzymes and other proteins such as creatine kinase and myoglobin enter
the circulation. This hypothesis emphasizes the role of risperidone  in the
habdomyolysis process [1 5. ‘
The use of quetiapine, risperidone of olanzapine can help in developing acute i
kidney failure that appears as result of neuroleptic malignant syndrome and/or
rhabdomyolysis [16,17,] 8,19]. The anamnesis revealed information that our patient
had taken unknown dose of the anticholinergic drug biperiden. Biperiden is used in
the clinical practice for prophylaxis and treatment of extrapyramidal adverse effects
caused by neuroleptic drugs as well as for tremor in Parkinson disease [20]. It acts
as a muscarinic receptor antagonist with high affinity for muscarinic (M1) receptor
[21]. M1 receptors are primarily located in the central nervous system and are
included in perception, attention and cognitive function. Delirium is associated only
with the antagonism of post-synaptic M1 receptors and until today other subtypes
of receptors are not included [22]. Peripheral muscarinic receptors are part of the ;
autonomous nervous system innervated by postganglionic cholinergic nerves. M2
receptors are found in the brain and heart; M3 receptors are found in salivary glands
and M4 receptors in the brain and lungs [23]. Acute overdose with antimuscarinic

compounds cause anticholinergic syndrome that is manifested with peripheral and
central nervous symptoms [24,25].

As a result of overdose with tbl. biperiden the initial symptoms that appear are: dry ;
mouth, lethargy, agitation and pupillary dilatation. Consequently, red dry skin, ; 4

tachycardia, hypertension, hyperthermia, urinary retention, ileus, disorientation,
confusion, dysarthria, delirium, convulsions and coma can appear. Many

124
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complications can develop, mainly associated with prolonged coma, excessive
muscle activity and hyperthermia. The complications might lead to metabolic
acidosis, rhabdomyolysis and acute kidney injury = [26,27,28,29,30].
Benzodiazepines cause rhabdomyolysis by the secondary mechanism, mainly due
to local compression of muscles and ischemia during prolonged immobilization in
the state of prolonged conscience disorder.

In less than 10% of patients with rhabdomyolysis as a result of the ischemic tissue
injury changes in the skin color and bullae can be noticed. These changes were
registered in our patient, too [31,32].

Due to persistent pain and enlarged left lower extremity in our patient, Doppler of
the lower extremities was made, as well as control hemostasis and D-dimers for
deep vein thrombosis (DVT). The cause of DVT is patient immobilization. Risk
factors that can cause DVT by the three mechanisms described as Virchow triad
are: slowing of blood flow, damage of the blood vessel wall and hypercoagulation
[33].

CONCLUSION

Acute kidney injury as the most common complication of rhabdomyolysis in
acutely intoxicated patients is a life-threatening condition. In patients with
rhabdomyolysis, as a result of the ischemic tissue injury, changes in the skin color
and bullae can appear, and as a result of immobilization deep vein thrombosis can
develop. Timely diagnosis and adequate treatment of rhabdomyolysis and its
complications in acutely intoxicated patients play a key role in the outcome of this
condition.
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