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IU-IABDO\N'OL\-SIS AND COMPI,ICATIONS IN ACUTE DRUGPOISO\NG - C.{SI- RtrPORT AND LITERATURE REVIE\4/
'i[,?':,1:)'r;t:',:,' 

tti';.1:-ir;1;J';1 ]). situctn,tvslka N, perestcct i, rtustactinoski K,

Lrni'ersiq' ctlnic gfloxl-.grogy, Medicar Facurty, university .,St. cyr, andll,fethodius". Republic of Nort-h Macedonia

Abstract
Intloduction: Rrrabdor.DYorYsis is a syndrome of skeletal rnuscle ceil damage, wrrichresults itt releasing a large anrounf of to*i. .orrrponents from the muscle cells into theplasnra' The ainrof tliis itudy *orto p...r.nt a case ofa massive rhabdomyolysis a,dcornplicatio,s in acute drrrg poisoniug case repoft: A 3g-year-ord mare patient wasadrnitted itt a sotrltolent cortditio, witli skin changes on rroti, t rr., anci erythematosuschanges ou tlie right foot and. tert tigtrt.ufo,, aamiision wrtn erevaiea cpK, myogrobin,AST' ALT' LDH, degradation pr:odu"t.-and electrolyte irnbalances, Due to acuterhabdo,ryolysis, elevated revers of d";.;;u;i;,, pr.oducts una 

"t""t,rtyte imbarance, rrreappropriate t.eatment has srartecl imrnldiately. ihe patient ,r;;; preserved diuresisand progressive g|owth of degradatio, prndu.t, fbr which hernodiarysrs was indicatedand perfbrnred. As a result of a ver.idcation or a deep vein tirLo-uosis during thehospitalization, he was pttt on anticoagulant rherapy proioroi.c#i"usion: Acutekidneyinjury as tlte tnosl conrllon conipfication of rhabdornyolysis in acutely intoxicatedpatie.(s is u life-rhreafllle 
,oonoiiion. 

r,, pnii.rts with ,r,"6a","v"rvsis, as a resurt ofthe ischernic tissue irrju'y, changes i, the'skin i"r".'rri'urr#H appear, and as aresult of im,robirization cleep iein ttrrorJosis can J";"r;. T;;ry diagnosis andadequate treatl.nerlt of 
.r'habclonryotyrir ",,,J'io conrpricati-o-ris ln'u"rr"ty intoxicatedylilrt play a key role in the outiome of this condition.

PAEAOMI4 OJII,I3A u xoMu"ITzIuIIHI,I KAJ AKyTHoMBAI,II(AMEIITO3HO TPYEI6E-IIPI{KA3 HA CJIYqAJ U[PErnEA RO JITITEPATyPA

Ancrpaxr-
Boaeg: Pa6,ovuorpr3a s cur{.qpoM }ra Ae3i.ir{Terpaquja Bo cKeJIer}IHTe MycKyJrH, ,IToPE3YITAPA CO OCIO6OIYBAITC IIA IOJICMLI KOIPI,IHI4 HA TOKCAqH],I KOMIIOHEHTI4 O.qMyc(ynHara r(rrerr(a Bo rrra3Mara. I{er ua onoj .rpy4 6.r; ;;;;;;a Ha cnyraj HaMacr.iBlra pa6gov'ola3a ri r(oMrrJrr.txar{r4rz r(aj ar(yrHo MeJ{r.rr(aMeHTo3Ho rpyeme.rlpnrcaa Ha cry'raj'ITauaer-r'r'oA Maur.4 ,,u, nu Bo3pacr o.4 3g roAasa 6erue AoHecerrBO coN'rrronerrrria cocroj6a co npouerr, Ha KOXara -6yxu aa rlBere KOrreHa HEI)I,'TCT{ATO3I{I,I TPOMCHH HA AEC}{O CTAI,AJIO H JICBA HATKOJ]CHAIIA. IIPU NPUCU COror(aqeHr.r gperrHocrr4 na CpK, uraorLro6uu, AST, ALT, LDH; ;;.dauHoHH trporyxutH eJler(Tponr4.eu rrac6arraac. rlopa4ra a*y.r,a.ra pa6aouuonw.n ;;;;""re BperHocraIIa AerpaAarl,or{u npoAy.Tr4 v erre*TpoJrr4T,UOr \uc6ara,c BeAHa,, e sauoqHarcooABerelr TperMaH, rlaqrenror- 

"o aoryuuHan,ype3a r4 npofpecaBeH [opacr EaAerpaAatInoHH npo.qyr(Ta 3a ulro 6erue ruatzriapalawa3Be.qeHa xeuo.aNjanasa. Bo rexHa xocrHrarrHsarrujara 6eue aepu$uurrpaHa ana60xa ".".;;;p;;;;a, sa ,,ro 6euetrocraBeH Ha aHTr.rKoaryJrarirHa repanaja.
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Bubulovska A ut 01,

3axry'tott:Axy'rt'ro6y6pexnoolrreryBal{']exaxouaj'tecraKor\lnJllixauiaHa
poooo*,o,,saxajaKyTHoHI]ToKcI4I]HpaI{uIaIIHe}ITHnpecTaB)EaxIIBoTHo
!ffiyuor*o .o"','o36u. Kaj nauvtetrrl4re co pa6,uoruraolu3a, KaKo pe3ynrar Ha [oBpe'(a

Ira H.xeMlrrr(o rr(!rBo, Molr(e Aa ce Hacrar{ar rlpoMgH}I ua 6ojata Ha Koxara lt 6ylu' a

nono p..yrtur sa uuo6uluea[uja oe jaryna Ala6ora utn"-n: 
1P^.1Y::,:" 

HaapertteHara

gnjaruo:a ]/1 cooABeTHr4oT'IpeTMaH Ua pa64OttrroIIW3ATA U Ua nejsuut',lre I(OUI]-IIIKaIIUI{

xaj axyruo I'IHToKcI4uIapaHI4 naul{eHrl'I ce I(JIy.IHH 3a I'IcxoAor Ha oBaa cocroj6a'

Kryvtr.t r6opoau: Pa64ot'allolusa, Axyruo Ey6peNno Outeryeame'

Manrnu*anrorno I4,u,o*"nxaqnj a,,[na6oxa BeHcxa Tpor'l6osa

lutrodttctiott
Rhabclorrryolysisisasyndl.orrreofskeletal^n-lusclecelldamage,rvhiclrresultsin
releasing a lar.ge urrounr'oiio^i. .o*porr.',ts f'om the muscle cells into the plasma' The

etiology of t6e skeletal mnscle injurils is very diverse: enorlllous .1t.55 arld ischetnia,

geuetic clefects, o, *.ti u, toxic aucl physical injury [1]. Muscle cells are dilectly

affected by rupture of the cel1 ntetl]brane ot t y tn"tgy reduction [2]' Free ionized

calciu,.r enters the intraceliuial space and activaies p.obeuttt and.apoptosis pathways

[3]. production or r.o.ilr" o*yi"n species leads to mitocho,drial dysflinctio* a,d

muscle cell death [4].
Clinicalsigrrsofrhabdorrryolysisaremuscleweaknessandfulntinantacutekidney
injury, classical triacl 

"irv,i.',p,f".,, 
inclucles skeletal muscle i,jury, pigurented urine and

some aspects of t'eual failure [5]'
Tlie aini of tliis study was to prosent a case of tnassive rhabdo[ryolysis and

con.rplications in acute drug poisoning'

Casc rePort

A38.year.olclrlalepatientwasadmittecltoourClirricfronrGHollidwitlran
an-rbulance car. He *as son.,r',olent, having pains in the leg$, inability to rvalk, redness

and bullae on botli f*..r, fr",f-I jroi,ls, Ieit thigh and under left rib. He rvas found

unconscious by his farnily, lying in all tuuatural/c-onstrained position' Hetet'oanamnestic

clata r.evealecl intendccl use of a lar.ger number of tablets of risperidone, biperiden ar,d

cliazepan.r, which were in fact his Le!ur1o. therapy. The family transferred hint to the GH

Ohr.id in u,.,"o',r"io,,J,-tuciry"arOioJ conditiori. There he was treated with supportive

ifr"t^p, (i'fusion solutio.s, arnp' A,riodaroue NII' tbl' Atenoloi of 50 mg' amp'

Methylpr.eclrrisolorreof40mg),andwasmotritoreclbyasurgeotrforseveralhours.over
the last two years, liis chattge in the rnood and behaviot' was noticed, aud he was

observed by a psychiatrist; hI was also hospitalized i, the Psychiatric Hospitai DenTir

ilisal and discliaLged *itt, itre diagnosis F22 (delusional dsorders).

on admission Glasgou, coma Siale Scor.e 14, SaO2 95%, body ternpera][re 36.2C,

bloodpr.essur'e95/60mm.Llg,heartfiequerlcy140/min,respiratitlnsi8/min.ECG
tindi,g o, ad,rission in sinus?yhm l4oiinin witl, normal morp[ology aud conduction

oii-fr"gn .nt artcl T u'ave' A11 other clinical examinatiou was normal'

t20
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RFIABDOMYOLYSIS AND COMPLICATIONS lN,..

'l'ablc I IJ i ochc rr ica I 1i ncli n gs clLrri ng hosp ita I i zati on

O,l, 5-^l dav l0day
adurission dat'

CPK UjL
cK{4B U,1-
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4i.)l;"i.$$:i

l96i
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Er 10na l2al-

p.1"_o...t. alb j glrr l:
L

U":uta"nep.C 'osedinrent

pH5,0

Prot ggg

B;3-5
P.*kJ.s.r.i-
A$c,11,
soli I
Nr lsrxh 1

)-l0Ornl I6l00ml

Skin changcs (lxllac) on botil lcnecs ancl crythenratous changcs of the righl lbot and lcft
thigh lvore acootnl)auicld by:

1. X-ray of both hips: pelvic skeleton was without x-ray signs of acute trauma,
Sl<eletal structure and rnorphology were norrxal.

2. X-ray of the lcft knee: no signs of acute traumatic injury were seen. Norrnal
bony structure as well as presel-ved articular space.

3. X-ray of the spine: redriced discus space at level L4lL5 with subchondral
sclerosis of the cartilage stirface of vertebral bodies, spealdng in favor of

Plrysioacta \/ol. I 4-No l
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Bobrtlovslra A at ul.

discopathy with degeuelation ol the I\/ disc. The vertebrae along the lumbar
spinal segnretrt were with preserved nrorphology.

4. Dertttatological examination: Dg. Erytheura et haenroraghia reg. inguinalis.
Brtlla reg. inguinalis. Erytherna and br,rllae on the site of pressure, fol wirich
therapy rvas recomlended.

'l':rble 2 Gas annlyses with ABS during the hospitalization

Gas analyses rvtth ABS I day
of hospitalization

3 day
of hospitalizatiorr

rrl-1 7.275 7.357
pCO2 (lcPa) 4.24 3.80

trO; (l<Pa) 1,-\6 12,73

s0, 86.1\,i, 98.60,,i,

FICIOT mnolil, t4.9 17,7
I:l fl -t) 1

Ou acltriission, gas analyses went in fhvor oJ'decompensated nretabolic acidosis, and
on the Lltlrcl day alier hospitalizatiou it changecl to compensate<i metabolic nciclosis.
The patient was with preseled diut'esis, but due to increased degradation products,
electlolyte ir:rbalance and rhabdornyolysis a specialist in nepluology was consulted
and lremodialysis was realized ou two occasions.
Echo of abclonren ancl UGT: the livel was slightly enlarged, edeuratous with 16 crn
undet' r'ight rib; parenchyura was with nolrnal echogenicity, without focal changes.
fhe bile was u,ith thickened watl of 5 nrr:r, with signs of multiple lithiasis,
pledorninantly olganic. The spleen was with nonnal fom and borderline size
without defects. ICdneys enlarged with dimensions 14.60 x 6.38 and parenchyma
3.18. Tlre left kidney with dimerrsi ons 12.27 x 7.10 and parenchyma 3 cm, without
signs of stasis arrd tnact'ocalculi. Paraaortic region - unremarkable. Urovesica with
rlolmal wall arrd placed urinary catheter. No liquid in tire abdorninal cavity.
Pain present in the lelt low extremity that was enlarged. Echo of the lower
extretnilies rvas trtacle aucl shorvecl norl-collrpressive vena t'emoralis to the left in
absence of milmtrn', Occlusal tln'ombosis in VFC, Considering I'emolai
llltlebotlu'otnbosis. coutrol hernostasis lvas made and anemia rvith markedly
activatecl fi briuolysis was legisteled.
D-dirnrnels (6745 nglnl) and tlre patieut was given anticoagulant therapy,
Psychiatrist lvas consulied by protocol for attentpted suicicle.
AIIer a1l examiuatic.rns aud treatrnent r.vere courpleted at the Clinic. the patient was
discharged on tlie thirteenth day in irrprovecl general conditicln for lurlher treatment
of fenrolal pLrlebothrorrbosis ancl rvas referred to the GH Ohrid.

I)iscu ssi on

Lt the past. the trclst conrnlon causes of acule rhabdomyolysis were crush injuries
during war and clr,rsh injuries during natural catastrophes [6]. Nowadays, cormnon
agents that cause up to 81% of cases.,r,ith rhabdornyolysis are due to abuse of drugs

t22
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RIIABDOMYOLYSIS AND COMPLICATIONS [N,.,

and alcohol l7l. Rhabdornyolysis causecl by clugs can be divided primary and
secondary myotoxic effects. Prilnat'y toxically-induced rhabdomyolysis is caused
by direct damage of myocytic function anci integriry. secondary Lffects of the
toxins at'e due to predisposirtg risk factors such as locai cornpression of the muscles
during co,ra, prolonged attaclcs, traurna and metab,lic abnorinalities [7].

'l'ablc 3 The nrost collrlton causcs that leail to rhabdomyoL)rsis (CI

Acutc l<iclney injury/fhilure associated with rhabdornyolysis can be caused by
severaI urechanistus, including hypovolernia, myoglobinuria and rnetabolic acidosis
[9]. DuLing tnttscle destructiou, intracellular courponents are r.eleased into the
extracellular fluid. The leduced intlavascular volume activates the renin-
angiotensin systet.t't, vasopt'essitr ancl syrnpathetic innervation anci leads to renal
vasoconsh'iction. other inflarnrnatory f'actors such as endothelin-1, h.onrboxan 42
and rNF-cr, as well as decrease of nitric oxide also contiibute to renal
vasoconstriction [10]. The leleased rnyoglobin iu the systemic circulation has
cytotoxic effects ou the Iiepluon dilectly ancl by its con.rponnds. The free Fe in the
kidney released fionr the deg.aded rryogrobin r.eacts with liydrogen per.oxide
oornpouncls (Fenton reaction), thus leactive oxygen species lRos) are cr.eated that
danrage renal tubulal integrity Ill]. Thc second mechanism of kidney injury is lipid
peroxidation: components of lipid rneurbr.ane in tlre kidney react witi feri.yl
myoglobin (process called redox cycling) [1 1].

Musclc injury Medications/illicit drugs Increascd nruscular
activity

Tlanma Alcohol Sports
lSunrs Cocain Seimres/status

epilepticus
Electt'ocution Arnphetamiues and its

derivatives
Status asthmaticr.ts

l'r'ol0nged
inrnrobi I ization

PCI

S ta ins Infcctions
Metabolic disorders Nevroleptics
DKA Arnlbtericin B Inflammatory

myopathies
Hypglu!3q]Iq
Ilypokalemia Toxins Heleditary tretabolic

nryopathies
Hypophosphataenria Isopropyl alcohol

Ethlyene glycoi Others
Ischaernia l-etanus toxins Hypo-/hyperthelnia

lolt Venon.r (Valior,rs) Idiopathic
Vasoulat'in ail
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It is cstitnatccl tlrat 10'40'2; 91'p^''i:"::.lilll'*?Lol?,"H':j;"t3:i,l:H]:f:l
,"1.,t1,'ionij' anci up to l5% of all patter

l12,l3l'
biagnosis ol rhabdonrvolvsis is based on clinical cltatacteristictdll" 

i::i:1"1""'

ftndings, srtch as ;;;i;;il;ia a.d'the 
'level 

of setunr cLeattntne

bv flrve ti'"' *tll]t"irtt']'l]"""'r^rtt'tU it'gr''' i*tit "r lactate dehydrogenase'

asrrartate una ut#i.n..,J,.,.,inou.un,r.,.,., Ji]::;;;;;";; Iotassium; irritial low

i+;l:l.x',,'#n*:ru,;'1[iliilft ,:H]i*'it;-?'5'n:'].],ffi i:
:::'r:*:l'i;:ilil:J'l'll?ir!o.yll!i:}'i''"'"'"l'p'ic 

dn':s' anticholinergic drug

arrd benzodia,",,i;;";,;.i,t,i.t, 
,t.,. ,.,i1'". i;;;;i;'.""'"'.".i:.? atrd was found by

his ramirv in u""l'#t''at fosition"o'il^'""ti' :l'*':"-':lL"bdomvolysis 
was

established ^, " 
,J;'ii:;',il*iil,oironirrp and acute kidrrev 

'nr'''1nrr"o*"d. Icvels of

; ;:";; i ; ;;' 
: r, tJXT,i:[:f [H; ;][ J;ffi T, llii!l,,si"u"i a i*='o -
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IIIIABD OMYOLYSIS AND COMPLICATIONS lN.,,

con'urlications can develoll, rrainly associated with prolouged coma, excessive
tttttscle activity and hyperthermia. Tlie complications might lead to metabolic
acidosis, rhabdonryolysis ancl aautc l<idney injury 126,27 ,28,29,301,
Benzodiazepiues cause lhabdorlyolysis by the secondary mechauisn'r, rnainly due
to local cotnpression of muscles and ischemia during prolonged irnmobilization in
the state ofprolonged conscience disorder.
In lcss than l0% of patients with lhabdomyoll,sis as a result of the ischemic tissue
injut'y chartges itt the skin color and bullae cau be noticed. These changes were
registeled in our patient, too [31,32'].
Due to pel'sisteltt pain and enlarged left lower extlernity in our patient, Doppler of
tlte lower extremities was urade, as well as control hernostasis and D-dirners for
deep vein tluotrbosis (DVT). The cause of DVT is patient irmobilization. Risk
factors that can cause DV'l' by tlie three mechanisms described as Virchow triad
are: slowing of blood flow, damage of the blood vessel wall and hypercoagulatiou
13 3l
CONCI,USION
Acute kidney irlury as the urosl conxnon cornplication of rhabdornyolysis in
acutely intoxicatecl patients is a life-threatening condition. In patients with
rhabdorryolysis, as a result of the ischemic tissue injuly, changes in the skin color
ancl br,rllae can appeal', aucl as a result of irnnrobilization deep vein thrornbosis can
clevelop. Tirnely diagrtosis and adequatc treatnleut of rhabdornyolysis aud its
contplications in acr.ttely intoxicated patients play a key role in tire outcorne of this
conditiou.

Ref'erences
l. Ellenhorn MJ: Ellenhorn's Medical Toxicology, Diagnosis and Treatnrent of

FIr.rnran Poisoning. 2nd ed. Baltinrore: Willianrs & Will<ins; 1997.
2. Bosch X, Poch E, Grau JM. I{habdonryolysis and acute kidney injury. N Engl J

Med. 2009;3 6 1 (r):62*7 2.

3. Giannoglou GD, chatzizisis YS, Misirli G. The syndrome of rhabdornyolysis:
rratlrophysiology and di agnosis. Eur J Iutern Med.2007 ;l 9(2) : 90-1 00.

4, To'res PA, Helmestetter JA, Kaye AM, Kaye AD, Rhabdornyolysis:
pathogenesis, diagnosis, and tr.eatnrent. Ochsner J. 20 I 4; i 5(1 ):58*69.

5. Emadian sM, caravati EM, Flerl RD: Rhabdornyolysis: A rare adverse effect
of diphenhydramine overdose. Am J Emerg Med 1996, 14:574-5'76.

6. Vandelholder R, Sever MS, Erek E, et al.: Disease of the month:
Rhabclomyolysis.J Am Soc Nephlol 2000, 1 I : 1553*1561.

7. Plendergast BD, Gcolge cF: Drug- inducecl rhabdomyolysis: Mechanisms and
lrauagel.ueut. Postgracl Med J 1993, 69:333-336.

8. Bagley WH, et al. Ilhabdornyolysis. Inrer.n E,nlel Med.2007;2:210-218.
9, Petejova N, Martinek A. Acute kidney injuly dr,re to rhabdomyolysis aud renal

replacement therapy: a critical revie'ui,. Crit Care.20L4;18(3):224. doi:
l0.l 186/cc13897.

10. Plotnikov EY, Chupyrl<ina AA. Pevzner. II3, Isaev NI(, Zorov DB. Myoglobin
cattses oxidativc stress, iltcrease of NO ploclr"rction and dysfunction of l<idney's
rr i tochondria. B i och i nr 13 i ophy,s Acta. 2009 I I 1 92(B) :7 9 6*803

Phvsioacta \zol. I 4-No l

t25

t



llobulovska I ul ul,

11. Boutaud O, Roberts LJ., 2nd Meclianism-based therapeutic approaches to
lhabdornyolysis-induced renal failure. Free Radic Biol Med.20ll:51(5):1062-
i067. doi: 10.1 01 6/j.freeradbiomed.2O10.10.704.

1 2. EfstLatiadis G, et al. Rhabdornyolysis updated. Flippokr ati a. 200T ;I l :129 -137 .

13. Malinoski DJ, et al. Crush injury and rhabdornyolysis. Cnt Care Clin.
2004;20:171-192.

14. Mallinson RH, Goldsrnith DJ, Higgins RM, Venning MC, Ackill P. Acute
swollen legs due to rhabdonryolysis: initial uauagement as deep veitt
thrornbosis nray lead to acute renal failure. BMJ. 1994;309(6965): 1361-2.

15. Jr.rllian-Desayes I, Roselli A, Lamy C, Alberto-Gondouin M, Janvier N, et al.

I{habdomyolysis with Acute Renal Failure and Deep Vein Tlrrombosis Induced

by Antipsychotic Drugs: A Case Report. Pirartnacopsychiatry 2015;48: 265-
267 ,

16. Raitasuo V, Vataja R, Elornaa E. Rispelidone-induced neuroleptic malignant
syrrdrorne in young patierrt. Lancet. 1994;344(8938):1 705.

17. Ahtla N, Palanicharny N, Mackin P, Lloyd A. Olanzapine-induced
hyperglyoaemic corna and nenloleptic rnalignant syudrotne: case report and

review o f literature. J P sy c h o p h at' ru a c o l. 20 I 0 ;24 (1):125- 1 3 0.

18. Duggal HS, Singh I. Neuloleptic uralignant syndrorne presenting with acute

rerral failure. Prog Neuropsychopharntacol Biol Psychiatty. 2008;32(4):1074-
I 075.

19. Khan I, Vasudevan V, Arjomand F, Ali R, Shahzad S. Quetiapine induced fatal
ner.rroleptic n.ralignant syndrotrre (NMS) and hyperosuolar hyperglycernic
nonl<eto tic coma (HHN C). Ch e s t. 20 1 1 ;1 40 (4 _MeetingAbstracts) : l 1 3A- l 1 3A.

20. M. Dose and H. D. Tempel, "Abuse potential of
arrtichol inergics," P harm acopqtcltia \ryt, vol, 3 3, no. 1, pp. 4346, 2000.

21. 11,. Wezenberg, R. J. Velkes, B. G. C. Sabbe, G. S. F. Ruigt, and W.Hulstijn,
"Modulation ofrnemory and visuospatial processesby biperiden and

rivastigmine in elderly healthy subjects,"Plycltopltarmacologl,, vol. 181, uo. 3,
pp. 582-594,2005.

22. Pralico C, Quattrone D, Luoanto T, Ar.nato A, Penna O,Roscitano C, Fodale V.
Drugs of anesthesia acting on ceutral cholinergic system lnay cause post-
operative cognitive dysfunction and delil'ium. Med Hypotheses 2005; 65 972-
o1
I\L-

23. Brann MIL, Jorgenseu HB, tsurstein ES, Spalding TA, Ellis J, JonsS SVP, Hill-
Er.rbanks D. Studies of the pharmacology, localization, and sttucture of
nrusoarinic acetylcholine receptorsa. Ann N Y Acad Soi 1 993; 707: 225-36.

24. Danze LK, Langdorf MI. Reversal of orphenadrine-induced ventricular
tachycardia with physostign.rine. J Emerg Med 1991 Nov-Dec; 9 (6):453-7.

25. Corernans P, Lanrbrecht G, Schepens P, Vanwelden J, Verhaegen H,
Anticholinergic intoxication with commerciaily available thom apple tea. J

Toxiool Clin Toxicol 1994;32 (5): 589-92.
\6. Cal<sen H, Odabas D, Akbayram S, Cesur Y, Arslan S, Uner A, Oner AF,

Dcadly niglitshade (Atlopa belladorura) intoxication: au analysis of 49 children,
I{tur.r Exp Toxicol 2003 Dec; 22 (12): 665-8.
Stella L, Vitelli MR, Palazzo E, Oliva P, De Novellis V, Capuano A, Scafuro
v1A, Berrino L, Rossi F, Maione S. Datura stramonium intake: a report on

... ree cases. J Psychoactive Drugs 2010 Dec; 42 (4): 507 -12.

\

I'h1,51nn.,n Vol, 1 4-No I



28.

29.

30.

31,

32,

33.

RITABDOMYOLYSIS AND COMPLICATIONS lN,,,

I-Isr,r CK, Leo P, Shastry D, Meggs W, Weisrnau R, IJoffinan RS.
Anticholiuergic poisoning associated rvith herbal rea. Arch Inteur Med 1995
Nov l3; 155 (20): 2245-8.
Ertel<in v, Seli,roghr MA, Altinkaynak s. A cornbination of unusual
presentations of Datr,ua strarnonium intoxication in a chilcl: rhabdomyolysis
and fulminant hepatrtius. fl-etter] J Ernerg Med 2005 Feb; 2g (z): 227 -g,
Jeong To, Lee JB, Ji, YH, yoorr JC. Anticholinergic syndiome folrowing
ingestion of Laurp'ocapnos speuabilis (Bleeding Flearl). [ietter] cli, Toxicol
(Phila) 2015;53 (8): 842-3.
Huerta-Alaldin AL, varon J, Marik pE. Bench-to-bedside review:
ILhabdo,yolysis -- a, ove^,icu, for cliniciars. crit care 2005; 9:15g.
I(ran^FY. furabdo,ryolysis: a review of the literature. Neth J Med 2009;
ot:tt2.
Lowe GD. vi.chorv's triad revisited; ab,onnal flow. pathophysiol Haernost
Thlomb 2003; 33 : 455-457 .

Physioacta \iol. I 4-No 1

127


