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ABSTRACT
Objective

The overall aim of this report is to highlight and share informatemd experiencenith my colleagues:
researchers and health clinicians about a rare disease wékp&amationof signsand symptoms,appropriate

diagnosistreatmentand the outcomesn this case.
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Introduction background
Rhabdomyolysisis a rare conditionoften selflimiting
conditionthat involves the rapid destruction of muscle

of treatmentplaysa vital rolein the management ahese
cases.

tissue that affects the kidneys as muscle protein passé@$iere are many traumatic and non-traumatic causes
through to the urine. It is a syndrome that responds welbf rhabdomyolysis
to supportive care, buhabdomyolysicancause serious Traumatic causesnclude

complications such asacute kidney
compartentsyndrome aswell asdeath.The etiologies,
pathophysiology,and complications of rhabdomyolysis q
are complex and the incidence high enough Health
clinicians at all levels of experience would benefit from

ongoing review of theresearch and case studies
supportingsafeandappropriatecare. q
Definition

Rhabdomyolysis is a condition characterized by

breakdown of skeletal muscles. Theésds to the release
of toxic intracellular contents into the systemic
circulation. It is diagnosed by the presencef o
significantly elevated levels of creatine kinase (CK), ang
the excretion of myoglobin in the urine (myoglobinuria),
which may impart a colacolor to the urine.
Rhabdomyolysis was initially described in the victims oﬁT
war andnatural disasters with crushjuries. However,
the entity is frequently encountered fratientswith a q
nontraumatic etiologyf muscle breakdown.

Chemical agents, especially the use of alcohol and
illicit drugshavefrequentlybeenmplicatedin triggering
rhabdomyolysis.

=a =

Rhabdomylysis is often encounteredn the intensive
care setting and may have amultifactorial etiology.

A high index of clinical suspicionand promptinitiation T
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injury and A crushinjury suchas from anauto accidentfall, or
building collapse

Long-lastingmusclecompressiorsuchasthat caused
by prolongedimmobilization after a fall or lying
unconscious on a hasurface during illness arile
under thanfluenceof alcohol ormedication

Electrical shock injury, lightning strike, or third-
degreeburn

Venomfrom a snakeor insectbite
Non-traumaticcause®f rhabdomyolysisnclude:

The use of alcohol orillegal drugs suchas heroin,
cocaineor amphetamines

Extreme muscle strain, especially in someone who is
an untrained athlete; this daappen in elite athletes,
too, and it can be more dangerous if there is more
musclemassto break down.

The use of medications &u as antipsychotics or
statins, especially when givenhiigh doses

A very high bodytemperature (hyperthermia) beat
stroke

Seizurer deliriumtremens

A metabolicdisordersuch agliabetic ketoacidosis
Diseases of the muscles (myopathy) such as
congaital muscle enzyme deficiencyor Duchene's
muscular dystrophy

Viral infections such asthe flu, HIV, or herpes
simplexvirus

Bacterialinfectionsleadingto toxinsin tissuesor the
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bloodstrean{sepsis)
1 A previous history of rhabdomyolysis also
increasesthe risk of havinghabdomyolysisgain.

The terms listed below are helpful for understanding
rhabdomyolysis

1 Acute kidney injury : is a sudden decrease in renal

function characterized by aincrease in serum
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which then increases myoglobin concentration in
urine. This in turn causes formation of casts that
obstruct renal tubules. Another contributing factor of
cast formation is apoptosisthat occurs in epithelial
cells. This obdruction causes formation of free
radicalsfrom iron, which canleadto renalfailure.

Potassiumis another byproduct of muscle lysis. If

creatinine and decreased urine output. The yrefi there is too much potassiumin the circulation,then

rhabdo meansrod-shaped and when examined
closely, skeletal muscle has a rodshaped
appearanceMyo meansof or relating to muscles
andlysis is definedasdestructiondecomposition.

1 Compartment syndrome Increased tissue pressure
in a confined anatoméd spacé¢hatcauses decreased
blood flowand ischemia.

1 Creatine kinase (CK): An intracellularenzymethat
helps form adenosine diphosphate  and

phosphocreatine. There are three isoenzymes of CKiypercalcemia. If

CK1 (BB) isfound primarily in the brain, CK2 (MB)
is found pimarily in the heart, and CK8MM) is
found primarilyin the muscle.

1 Myoglobin: The primary intracellular oxygen
transportingnolecule.

1 Syndrome: A setof signsandsymptomsthat occur
together.

Pathophysiology
Rhabdomyolysis occurs due to injury whethigris
mechanical, chemical, toxingoisons, or burns, these

injuries have a detrimental effect to the cell membranedany  clinical
throughout the body. When a cell membrane is damage

the breakdown or lysiseleasesorganic and inorganic
intracellularcomponentsuchas potassiummyoglobin,
lactic acid, purines,and phosphate, which enttdre
circulation.Exhaustivework of cellsand stretching can
increase sarcoplasmidnflux of sodium, chloride, and
water,which canresultin swelling andautodestruction.

After the restoration of blood flow after the injury these

componentdecometoxic to the body andin mostcases
are life threatening,making rhabdomyolysisa medical
emergency."Myoglobin levels rise within hours of

muscledamagebut can returnto normalin 1-6 hours
if continuousmuscleinjuryis not present.

Myoglobin is usually filtered through glomeruli and
reabsorbedin the proximal tubules by endocytosis,
however when rhabdomyolysis occurs there is an
excessof myoglobin, which overloads the proximal
tubule cells ability to convert iron trritin, which then
results in intracellular ferrihemate accumulation.
Since iron can donateand exceptelectronsas well as

hyperkalemiacan occur which is life threatening,
because dfs cardio toxicity effects, this is a medical
emergency. Cardiac arrhythmias caroccur due to
increasedevelsof potassiumin the blood. In some
cases,earlydeathoccursdueto ventricularfibrillation.

Calcium accumulationin the muscles occurs in the
ealy stages of rhabdomyolysisMassive calcification
of necrotic musclescan occur which can lead to
hyperkalemia is present,
hypercalcemia can lead to cardiac arrhythmias,
muscularcontraction,or seizures.

Diagnosis

The term rhabdomyolgis is used to describe the
breakdown or disintegrationf striated muscle.Almost
independentof the miscellaneousinitial events, the
pathogenesisfollows a common final pathway with
intracellular calciumaccumulatiorand the depletion of
ATP.

features of rhabdomyolysis are

qronspecific, and the course of the disease varies

depending onthe underlying condition. As some
complicationsof rhabdomyolysis can be quite severe
(such as hyperkalemia, cardiac arrest and acenal
failure), early ecognition and prompt management of
this condition are pivotdbr a successful outcome.

Clinical presentation

Almost half of all patients with rhabdomyolysis present
with the following triad of symptoms: myalgia's,
weaknesandtypical brownred coloredurine dueto the
presenceof myoglobin. A large number of patients
presentingwith calf pain ormuscle swelling have their
diagnosis confounded by other conditions, most notably
deepvenous thrombosis.

Non-specific systemic symptoms, such as fever,
abdomnal pain, malaise and nausaad may alsobe
observed. Proper assessmentof symptoms can be
hampered in patients with altered mental status,
electrolyte imbalance or uremic encephalopatiie
trpapsaminasetendto beincreasedwhich canleadto the

havingthe ability to generatefreeradicalstheu r i n e 'S

pH can lead to metabolicacidosis. This procesguts
oxidative stressand injury to the renal cells, which if
untreatedcan lead to renatell failure.

Whenthere is an excesef myoglobin the tubuleare
unable to reabsorlit. Systemicvasoconstriction sets in
which results in wate reabsorption in renatubules,
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condtion beingconfusedwith acute liver injury.

Physical examination may reveal signs of dehydration,
such as decreased skin turgibelayedcapillaryrefill and
dry mucous membranes.If trauma has occurred, the
overlying skin is often bruised or discolorediith the
development of a compartmesyndrome,the affected
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areais painfulwith specificsensoryand motor deficits.

The most common complicationis acute renal failure
due to acutetubular necrosisasa result of mechanical
obstruction by myoglobin (i particular if serum creatine
kinasdevels are higher than 16.000 1U/l). Mortality rate
is approximately 10% and evérgherin patients with
acute renal failure.

Laboratory findings

First screening of rhabdomyolysis can be performed with

a urine dipstik test. TheOrth toluidine portion of the

dipstick turns blue in the presence of hemoglobin org

myoglobin; therefore, it can be used as a surrogat
marker for myoglobin if there aneo red blood cells in
freshlyspun sediment afrine.

The most sensitivelaboratory test for detecting
rhabdomyolysis is serum creatinkinase level. As
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exercise within healthjymits.

Other common tips to help prevent the condition
include:

1 Avoiding weightloss, musclegain, or performance
enhancing dietary supplements,especially those
containing creatine,ephedrine, ephedra, or high
levelsof caffeine

Listening to o n ehiddy when exercisingand not
going beyondwhat feels comfortableor natural to
do seekingtraining advice if attemptinga major
physical event (such as running amarathon)
Increasingvorkout intensityand frequencglowly
Treating conditions or complications that are
consideredo berisk factors

il

1 Seeking immediate medical attention as soon as
symptomsoccur or if theconditionis suspected
CONCLUSION

muscle cells disintegrate and release creatine kinase i”'ﬁhabdomyolysis is a frequent condition in patients with

plasma, thedegree of its elevation shows adirect
correlation with thelegreeof musclenecrosis.

Othermusclemarkerscanalsobe employed.Aldolaseis
a glycolytic pathway enzyme that is found in high

acute traumatic SCI admittetb the ICU, and renal
dysfunction occurs in halffdhe cases. Creatinine values
should be requested starting at the admission while
neither the peak CPK values nor themodynamic
SOFA scores could be used to properly discriminate

concentration in skeletal muscle (but also liver and thg,etween patientsith and without renal dysfunction.

brain), and together with creatine kinase is highly

suggestive of muscle injury. Aimcrease in levels of
carbanic anhydrase Il is specific for skeletal muscle
injury, as itis not present in myocardium.

On the other hand, determining levels of myoglobin
(skeletal muscle protein involvedin oxidative

Casestudy
Objective: To describea caseof severerhabdomyolysis
dueto musculardystrophyina younggirl.

Background: A 20 years old female with history of
recurrent rhabdomyolysiShehadrequent complaints of

metabolism) appears to be less sensitive tests fOfeneralized muscle weakness and dark urine color not

establishingthe correctdiagnosis, as itrapidly and
unpredictablyeliminated byhepaticmetabolism.

Finally, directedlaboratorytestingaimed at uncovering
the underlyingcauseof rhabdomyolysiss crucial. Such
diagnosticevaluationsmay include toxicologic testing,

relatal to anyexercises.

Differential diagnosis: In the initial presentation, upon
physical examination andeview of blood work a
diagnosis of rhabdomyolysis was made. In the
subsequentpresentationsthere was a suspicion for

bacteriologic and viral tests, genetic analysis, m“Sd%nderlyinggeneticcauseof therhabdomyolysis.

biopsy and forearrischemictest

Rhabdomyolysis complications

1 If not treated early, rhabdomyolysiscan lead to
complicationssuchas:

Very high potassium levels in the blood
(hyperkalemia); this can lead to an irregular
heartbeat or cardiaarrest

kidneyfailure or problems with théver

il

=A =

pressure builds up in thénjured compartment
groups of muscles (compartment). Thextreme

pressureéninders blod flow to and from the affected
tissues and can cause further mustdenageand

death.

Prevention
The easiestway to preventrhabdomyolysisis to avoid
prolongedperiodsof immobilization, stayhydrated, and
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Treatment: Patientreceive IV fluid and IV bicarbonate
andtreated conservativelpr the other problems.

Uniqueness: The rhabdomyolysiswas due to genetic
cause.Also, the massiveelevationin musclesenzymes
(ex: ckreach 68000)nadethe caseunique.

Casepresentation

Compartment syndrome; this occurs when too muct0 years old, fema)&56 cm tall, 54 kg weight, she was

engaged for only one weelind then she broke up with
her fiancée for health reasons, live in north of Gaza strip,
she doesnot have any chronic diseasesno history of
hypertension,or diabetesnellitus, she is a product of
normalvaginal delivery.

The neonatalperiod and infant passedgsmoothlywithout
problem of medical importance, with normal
developmental milestone, she was doing well till the age
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of 3years when ke suffered from rapidly progressive surgicalintervention to stabilizéhe ankle join.

general weakness associated vdttreased oral intake,

followed few hours later by impaired consciousness,After few years mainly at the age of 8 she started to

family described that her child become flaccid at thatcomplain of progressive uppéimbs weakness mainly

time no fever chills, cough, cyanoséiarrheayomiting, the hands, especially after repetitive activity interfering

or abnormal movement @nyneurological symptoms. with eating, washinghair and handwritingon paperfor
morethan 3min.

She sought medical help found to have hypoglycemia as

the family said, treated fdwo days at hospital and she She also complains oftgsis of the eyes led after

was discharged with mild general weakness as decreasguolonged eyes opening ex: durifiy watching. at that

usualactivity from that time shetarted tocomplain of time her weakness got worsen and involving more

slowly progressive lowelimbs weaknessstarteddistal proximal muscles as the knees joint move deteriorated,

described as inability to control or maintain ankle  need using help and support on standiogn sitting

position during walking, she used to lift her leg higher position.

during walking with history ofecurrenttripping but no

changein sensationurine orfecal incontinence. In 2015 muscles biopsy done in AL Shifa pathology
department showed focus degenerated and focus of

Basedon her strong family history for myopathy,her  regenerated muscles, fibers Groups of atrophic fibers are

doctor prescribed ankle stabilizer feet orthosis to use seen. Labeled as muscleslystrophy associatedwith

during walking and afterffew years sheunderwent atrophic changes.

— ———

In the last 4 years, pt. had recurrent admission to Almakasedhospital workup

hospitals due to dark colored urine, in each time Routine labs, chest -XRay, Urine analysis, high CPK

managed byV fluid. 2026, LDH 1068, abdominailtrasoundshaved bilateral
relativelysmall sizekidneys.

Shewasreferredto Al MakassedHospital Jerusalemn

14/6/2016 for further evaluationand possible genetic  As her sister died at age 10 due to respiratory depression

study; shedeniedany changesn sensation,no changes  as a result of carnitingalmitoyl transferase |l deficiency

in facial expression, vision, speaking, swallowing, and(CPT-ll). Genetic analysis was done which reveal

no changes in urin@continencefecal incontinence. absence of diseasmusing mutations inhe exons and
exorrintron boundaries of thePT2.

Physicalexaminationin al makassedhospital

Consciousand oriented ta3 Note: Carnitine palmitoyl transferasell deficiency
Upper limp normaltone 5/5 poweiin shoulder,elbow, (CPT-1l) is an autosomalreces+sivelyinherited genetic
handshyporefexia metabolicdisordercharacterizedy an enzymatic defect

Lower limp normal tone 5/5 power in the hip and kneethat prevents longhain fatty acid from &ing
4/5, in the ankle dorsiflexionand planter flex, transported into themitochondriafor utilization as an
hyporeflexia, dowrplanter. energysour.
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The last presentation swelling, no signs of DVT.normal neurological

Patient presented in 05/06/2020 to the emergencgxamination G.C.S 15, pupils' equal round and reactive

department after 2 days of coughd mild shortness of to light. Urinewas darkin color, UOP 500cdn 24hr.

breathing, vomiting, her oxygen sattiom 92%, arterial

blood gases normal, p 112 bpm, BP128/90 mmhg, temgdn 07/06/2020at morning investigation doneas

36.5 C, and RR 27 bpm. Routiteboratory tests,xay { CBC: HGB9.1g/dl, Platelets count183k/uVbc 9.3

done, IV cannula inserted and the patient was admitted to  k/ul.

medicaldepartmentith a diagnosiof pneumonia and § ABG: PH 7.02PCO2 61S02 87

treated witha coure of antibiotic and oxygentherapy. ¢  Chemistry:Na 145 mEg/L, K 3.9 mEg/L, Cl 115

Doctorknowthatpatienthadrhabdomyolysiglisease. mEg/L, Ca 8mg/dl, total protine5.3g/dl,
LDH3449ull, Albumin2.3g/dl, AST552ull,

After 1 day in 07/06/2020 patient, the patient condition ALT390u/l, Glucose 147, CK68149u/l, creatine

gets worse and she startecctimplain of dyspnea so she 1.3mg/dl
was admitted to the intensive care unit in Indonesi INR 1.5
Hospital. At admissionphysicalexaminationreveal the X- Rayand CT: righlower lobeconsolidation

following: patient was looking ill, severely distressed,

. i . > Urine analysisdone (positiveketone,RBS810 and
consciousgprientedto time personandplace,nocyanosis.

: R ) i i ’ ) epithelialcell).
Vital signs: HR: 115, BP: _90/50' RR' 28, T. 337’ SOZ..” Echocardiogramshowed normal functioning
98% on oxygen maskhest:normal bilateral vesicular heart

breath sounds,no crepitation,no wheezes.Abdomen:

Soft and lax, heart: normal s1, s2 no murmurs. No Ieg‘IT ECG was normal
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1 Ultrasoundreveal normal study

Differential diagnosis

1 Drugs& Toxins (drugabuse)

1 Direct Muscle Damage(Trauma/crusthinjury, burns,
extremeexercise)

1 MuscleHypoxia(Prolongedmmobilization)

71 Infections(Influenza)

1 Malignant hyperthermia,Temperature(Heat stroke,

malignantneuroleptisyndrome)

InflammatoryMuscleDiseasgmyositis)

Metabolic Disorders (Diabetic

hypothyroidism)

1 Genetic Defects (Deficiencies in glycolytic
enzymesor lipid metabolismmitochondrial)

1 Guillain- Barrie syndrome

=A =4

Treatment

Acamol1/2g/8hrspo
Aerovent+ventoline/6hrih
In additionto othermedicatonsup to pt. needs

PT became complain of

lower, upper limp and

ketoacidosis,
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abdominalpain but still sensationinleg and armand |
gaveher 10mgmorphineSCas dr. order.

At 9 PM in sameday she wascomplaining ofsevere
shortnessof breathing andisage of accesspmuscle of
respiration mainly due to infection and progressive
weaknes®f herrespiratorymuscles, ABG wafH 7.01,
PCO2 78, and SO2 87.

Doctor ordered to put the patient on mechanical
ventilator, SIMV mode with full sedation. (0.3mg
fentanyland 30mglormicom).

Fixed central line in the RT subclavian vein without any
complication and measuragbntral venous pressure and
it was 3 cmh2o give 1000cc Nacl 0.9%, then measured
againand itwas 6cmh2o, the wedixed NGT to give
medicationand feeding.

Chemistry:Na 141 mEqg/L,K 4.2mEg/L,Cl 113mEg/L,
Ca 7.2mg/dl, total protine5.3g/dl,LDH3764ul/l,
Albumin2.1g/dl,AST372u/l,ALT414u/l, Glucose 134,
1mgdl,

1 O2Zmaslon7 L/min. In 12/06/2020 PT conscious and oriented, lying flat on
1 Nacl0.9%atrateof 120mli/hrs MV, CPAP mode, good equabilateral air entry,

1 Rocephinlg/12hrs IV abdomen soft and lax, mild bilateral lower limb edema,
I CagluconatlOml/12hrslV good UOP chest %ray becomepeter,V/S p 106 bpm,

1 Heparin5000u/12hrSC BP 112/70 mmhg, temp 37.7 C still fever, and RR 29
1 Randin50mg/8hr®0 bpmHGB 9.6g/dI, Plateletxount180k/ul, Wba&.2 k/ul.

1 Lazix10mg/8hrdV ABG: PH 7.32, PCO24, SO2 89.

1

1

1

CK11800ul/l, creatine
43u/l,Uread6mg/dl.

amylase

e CPK
e | DH 3449 3764 5900 1470
AST 552 372 57 35
ALT 390 414 71 88
e CREATINE 13 1 11 1.5
s CPK =] DH AST ALT e CREATINE
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After full examination, extubating done at 2pm but sheShe Still feverish all time, changing folly catheter,

became tired and in morespiratorydistress that led the central line and sputum culturerere done, Positive

team to reintubatberdueto weakened muscles. sputum C/S pseudomonas spp, sensitive for pipracillin
alone Central line C/Positive urine-Sensitive for

She developed lower limb edema, H Albumin 1.8g/dl meropenenand doxycyclinenegative.

we give albumin 20% /8hrs foBdaysthen measured

2.79/dl, edemaecreased.
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Tracheostomywas done afterl0 days,put still on MV tracheostomy.
with sedation,no bleeding or any complication after
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We stop sedation, she was conscious and orientedtartedphysiotherapyo her chesand limbs.
unable to do movement of uppeemdlower limbs and we
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