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enomous snakebite is estimated to affect greater than 2.5 million
people annually in the world, of whom more than 100 000 will die.1

Most of the venomous snakes in Turkey are members of Viperidae
family.2,3 Envenomations by vipers are remarkable for the amount of swel-
ling they can produce. Immobilizing the bitten extremity, transporting the
patient quickly to the nearest hospital, and using antivenin according to the
severity of symptoms are the general treatment approaches. If proper tre-
atment is not established, local edema can progress and result in compart-
ment syndrome and subsequently requires surgery.4-6

We, herein, report three cases of severe and moderate local enveno-
mations resulting from Vipera Xanthina bites. Two patients had been trea-

Mannitol Therapy in Three Cases with
Severe Edema Due to Snakebite:

Case Report

AABBSS  TTRRAACCTT  We report successful mannitol therapy in three children with severe local edema sec-
ondary to snakebites. Three female children (Case 1: 4 years old; Case 2: 10 years old; Case 3: 12
years old) with severe local edema due to Vipera Xanthina bite on the extremities admitted to our
hospital. Cases 2 and 3 had received inadequate antivenin, and they were referred to our clinic 24
hours later after the snakebite. Case 1 did not apply to a medical center within 24 hours after the
snakebite. The envenomation of Case 2 was graded as two, and the others were graded as three.
Cases 2 and 3 exhibited clinical signs of compartment syndrome. All cases were treated with man-
nitol monotherapy successfully, and they were discharged without any sequelae. In late admissions,
mannitol solely seems to alleviate severe local edema secondary to snakebites. 
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ÖÖZZEETT  Yılan ısırığına bağlı ağır lokal ödem gelişen ve mannitol tedavisi ile düzelen üç olguyu
sunuyoruz. Vipera Xanthina tarafından ekstremitelerinden ısırılan ağır lokal ödemli üç kız çocuk
(Olgu 1: 4 yaşında, olgu-2: 10 yaşında, olgu-3: 12 yaşında) hastanemize kabul edildi. Olgu 2 ve 3
yetersiz antivenin tedavisi almıştı ve hastanemize yılan ısırığından 24 saat sonra sevk edilmişlerdi.
Olgu-1 yılan ısırığı sonrasındaki 24 saat içinde bir sağlık merkezine başvurmamıştı. Olgu-2’nin
zehirlenme düzeyi ikinci derece diğer olguların ise üçüncü derece olarak kademelendirildi. Olgu 2
ve 3 kopartman sendromunun klinik belirtilerini göstermekteydi. Tüm olgular mannitol
monoterapisi ile başarılı olarak tedavi edildiler ve sekelsiz olarak taburcu oldular.Gecikmiş olgularda,
yılan ısırığına bağlı ağır lokal ödemin tedavisinde mannitol tek başına etkili olabilmektedir.
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ted with in suf fi ci ent an ti ve nin be fo re they we re
trans fer red to our hos pi tal. One pa ti ent who had
not re ce i ved an ti ve nin pri orly ad mit ted on third
day af ter the sna ke bi te. All pa ti ents we re tre a ted
suc cess fully with man ni tol mo not he raphy. 

CASE REPORTS
CA SE 1

A-4-ye ar-old girl had be en bit ten by a sna ke on the
la te ral sur fa ce of her left thigh. She was bro ught to
the emer gency de part ment 36 ho urs af ter the bi te
be ca u se of swel ling of her thigh. On physi cal exa -
mi na ti on, the re we re vi sib le two ad ja cent fang
marks over the pro xi mal third on the la te ral sur fa -
ce of her left thigh. Bru i sing was no ted at the thigh,
and swel ling and ten der ness ex ten ded to the pa tel -
la. Her pul ses we re go od in the left limb. The re was
pa in with pas si ve mo ve ments. The cir cum fe ren ce
of the thigh was 34 cm as com pa red to 30 cm on
the right si de. We re cog ni zed the kil led sna ke as V.
xant hi na. On ad mis si on, her vi tal signs we re as fol-
lows: Blo od pres su re 100/60 mmHg, pul se ra te 100
bpm, res pi ra tory ra te 18/min and axil lary tem pe ra -
tu re 36°C. Her Glas gow Co ma Sco re was 15/15. Ba -
se li ne la bo ra tory stu di es we re nor mal, with the
ex cep ti on of WBC 15 600 mL and CK 890 U/L (N:
5-130 U/L). Re sults of co a gu la ti on stu di es sho wed
that PT 17.2 sec (N: 10.8-13.9 sec), INR 1.3 (N:
0.64-1.17), aPTT 149 sec (N: 26.6-40.3 sec), fib ri -
no gen 278 mg/dL, and D-di mer 503.7 mg/L (N: 68-
494 mg/L). The en ve no ma ti on pro fi le of this ca se
was eva lu a ted as gra de 3.2 In tra ve no us flu id sup-
port (1500 mL/m2/d) and an ti bi o tic the rapy (am pi -
cil lin/sul bac tam 100 mg/kg/d and met ro ni da zo le 30
mg/kg/d, for se ven days) we re ini ti a ted. The wo -
und was cle an sed and te ta nus to xo id was in jec ted.
An ti ve nin was not gi ven be ca u se of la te ad mis si on.
On the 12th ho ur of ad mis si on, the swel ling in the
pa ti ent’s limb in cre a sed mar kedly. Dis tal pul ses of
the left limb be ca me non-pal pab le, and the cir cum-
fe ren ce of her left thigh in cre a sed from 34 cm to
40 cm and the di ag no sis of se ve re lo cal ede ma was
ma de. Man ni tol (0.5 g/kg, 2x1, 3 days) was ad mi -
nis te red and in tra ve no us flu id sup port was in cre a -
sed (3000 mL/m2/d, two days). On the 60th ho ur of
ad mis si on, the cir cum fe ren ce of her left thigh di-

mi nis hed to 32 cm and man ni tol the rapy was stop -
ped. The ab nor mal co a gu la ti on pa ra me ters nor ma -
li zed on third day wit ho ut fresh fro zen plas ma
the rapy. The ede ma was comp le tely he a led on the
7th day of hos pi ta li za ti on. On the 10th day, she was
disc har ged wit ho ut lo cal wo und fin dings. 

CA SE 2

A-10-ye ar-old fe ma le pa ti ent who had be en bit ten
by a sna ke on her left ank le was re fer red to our cli -
nic. One vi al an ti ve nin had ad mi nis te red at lo cal
hos pi tal one ho ur af ter the sna ke bi te. Af ter 36 ho -
urs, she was trans fer red to our hos pi tal du e to pro-
g res si ve ede ma on her ex tre mity. The fang marks
we re se en on the me di al mal le o lus of the left ank -
le. The re was a mar ked ede ma inc lu ding ten der ness,
pal lor and par ti al bru i sing from her to es thro ugh
her kne e. The dis tal pul ses we re not pal pab le and
sen sa ti on on bit ten ex tre mity was dec re a sed. Ac ti -
ve and pas si ve mo ti on of the to es exa cer ba ted the
pa in. The com part ment pres su re was not me a su red
du e to the lack of equ ip ment for the me a su re ment
of in tra com part ment pres su re (ICP). The cir cum fe -
ren ce of the left leg was 29.5 cm as com pa red to 25
cm on the right leg. On ad mis si on, Glas gow Co ma
Sco re was 15/15. She had a body tem pe ra tu re of
36°C, he art ra te of 118 be ats per mi nu te, blo od pres-
su re of 105/55 mm Hg, res pi ra tory ra te of 18. The
se ve rity of en ve no ma ti on was gra ded as two.2 We
re cog ni zed the kil led sna ke as V. Xant hi na by a
pho tog raph ta ken by her pa rents. The la bo ra tory
stu di es we re nor mal. An ti ve nin was not gi ven du e
to the la te ad mis si on. An ti bi o tic the rapy (am pi cil -
lin/sul bac tam 100 mg/kg/d and met ro ni da zo le 30
mg/kg/d, se ven days) was ini ti a ted. Man ni tol (0.5
g/kg, 2x1, thre e days) was ad mi nis te red un til the
dif fe ren ce bet we en the cir cum fe ren ces of the legs
re du ced to 1 cm. On the fifth day, the ede ma di sap -
pe a red comp le tely. She was disc har ged on the 7th

day of hos pi ta li za ti on wit ho ut any se qu e la e. 

CA SE 3

A-12-ye ar-old girl had be en bit ten by a sna ke on
the right mid fo ot. Fo ur ho urs af ter the bi te, 5 vi als
an ti ve nin we re ad mi nis te red at the lo cal hos pi tal.
Thre e days la ter, she was trans fer red to our hos pi -
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tal be ca u se of prog res si ve swel ling on her right fo -
ot. The pa ti ent comp la i ned of pa rest he si a and pa in.
The physi cal exa mi na ti on re ve a led fang marks over
the right mid fo ot. The type of the sna ke was iden-
ti fi ed as V. xant hi na with the des crip ti on by her
mot her. The re was a mar ked swel ling, pal lor and
bru i sing up to her right lo wer qu ad rant of ab do -
men inc lu ding ten der ness. The pul ses we re not pal-
pab le and sen sa ti on was dec re a sed on the who le
limb. Pas si ve fle xi on and ex ten si on of the to es in-
cre a sed the pa in. The dif fe ren ces of cir cum fe ren -
ces we re me a su red as 5.5 cm bet we en her right and
left thighs and 6 cm bet we en her right and left cal -
ves. Glas gow Co ma Sco re was 15/15. She had body
tem pe ra tu re of 36° C, he art ra te of 118 bpm, blo od
pres su re of 110/65 mmHg, and res pi ra tory ra te of
18 per mi nu te. Alt ho ugh we we re unab le to me a -
su re the in trac ra ni al pres su re, a di ag no sis of com-
part ment syndro me fol lo wing sna ke bi te was
strongly sus pec ted ba sed on the se cli ni cal signs (pa -
in on pas si ve stretc hing, pul se less ness, pal lor and
pa rest he si a). Ba se li ne la bo ra tory stu di es we re nor-
mal, with the ex cep ti on of WBC 19 400 mL and CK
1004 U/L (N: 5-130 U/L). Co a gu la ti on stu di es we re
un re mar kab le. The se ve rity of en ve no ma ti on was
gra ded as 3.2 Be fo re con si de ring sur gi cal in ter ven -
ti on, man ni tol (0.5 g/kg, 2x1, 3 days), in tra ve no us
flu ids (3000 mL/m2/d, 3 days) and an ti bi o tics (am -
pi cil lin/sul bac tam 100 mg/kg/d and met ro ni da zo le
30 mg/kg/d, 7 days) we re ins ti tu ted wit ho ut an ti -
ve nin. Twel ve ho urs la ter, the swel ling in pa ti ent’s
fo ot, calf, thigh and right lo wer qu ad rant of her ab-
do men di mi nis hed mar kedly wit ho ut evi den ce of
furt her prog res si on. Twenty-fo ur ho urs la ter, the
pa ti ent sho wed sig ni fi cant im pro ve ment with di-
mi nis hed pa in and ten der ness, re sol ved pa rest he -
si as and pa in on pas si ve stretc hing, and re a dily
pal pab le dis tal pul ses. On 5th day, the cir cum fe ren -
ces of lo wer limbs we re me a su red to be equ al. On
fol low-up, af ter se ven days, CK va lu e re tur ned to
nor mal le vels (84 U/L) and she was disc har ged wit -
ho ut any wo und fin dings.

DIS CUS SI ON
The ve nom of the Vi pe ri da e fa mily ma inly ca u ses
lo cal and he ma to to xic ef fects. Ve nom in cre a ses lo -
cal da ma ge by ele va ting TNFα, phos po li pa se A2,

and xan ti ne oxi da se me di a ted inf lam ma tory res -
pon se. Lo cal ef fects usu ally con sist of pa in from the
bi te it self, to get her with ede ma and bru i sing.2,4,7-9

Tre at ment is ba sed on the cli ni ci an’s ove rall gra -
ding of ve nom to xi city. Lo cal and syste mic ma ni fes -
ta ti ons, as well as la bo ra tory fin dings, we ight he a vily
in this judg ment. Se ve rity of en ve no ma ti on is com-
monly gra ded on a fo ur-po int sca le (0 to 3).2,4,9 Se ve -
re en ve no ma ti on is cha rac te ri zed by no te worthy
lo cal (en ti re ex tre mity in vol ve ment) and syste mic
(hypo ten si on, shock, ble e ding di at he sis, res pi ra tory
dis tress) cli ni cal signs, and la bo ra tory ab nor ma li ti es
(sig ni fi cant ane mi a, pro lon ged clot ting ti me, me ta -
bo lic aci do sis).4,9 In the pre sent re port, ca ses 1 and 3
we re gra ded as se ve re (gra de 3) du e to prog res si ve
lo cal fin dings on the limb en ti rely and pro lon ged
clot ting ti me for ca se 1, and se ve re lo cal fin dings on
en ti re ex tre mity for ca se 3. Ca se 2 with lo cal signs
ex ten ded be yond wo und si te was gra ded as mo de ra -
te (gra de 2). It is well known that poly va lent an ti ve -
nin ad mi nis tra ti on is re com men ded for pa ti ents with
mo de ra te to se ve re en ve no ma ti ons.2,4,9 It sho uld al so
be emp ha si zed that an ti ve nin is most ef fec ti ve if de-
li ve red wit hin 4 ho urs of the bi te, and is of litt le va -
lu e if ad mi nis tra ti on is de la yed be yond 12 ho urs.2,5,6,9

In the pre sent study, our ca ses did not re ce i ve an ti -
ve nin be ca u se of de la yed ad mis si ons (36, 36 and 72
ho urs af ter sna ke bi te). On the ot her hand, ina de qu -
a te an ti ve nin ad mi nis tra ti on, par ti cu larly in chil-
dren, is one of the po ten ti al er ror in the tre at ment
of sna ke bi tes.10 In de ed, Ca se 2 had re ce i ved only one
vi al whe re as ca se 3 re ce i ved 5 vi als poly va lent an ti -
ve nin in the lo cal hos pi tals. The se ob ser va ti ons led us
to conc lu de that the se two pa ti ents re ce i ved ina de -
qu a te an ti ve nin ac cor ding to the ir cli ni cal se ve rity
sco res. In the se ca ses, we we re not ab le to cla rify the
re a sons of low do se an ti ve nin tre at ments.

The prin ci pal lo cal ef fect of sna ke bi te en ve no -
ma ti on is ede ma, which usu ally oc curs wit hin two
ho urs and gra du ally in cre a ses over the next two to
thre e days be fo re sub si ding. The ex tend of ob ser ved
ede ma ran ges from a mild lo cal re ac ti on to in vol ve -
ment of en ti re ex tre mity.2,7,11 Lo cal re ac ti on to en ve -
no ma ti on on an ex tre mity may mi mic com part ment
syndro me.6,11 In de ed, the re we re no te worthy cli ni -
cal signs of com part ment syndro me in ca ses 2 and 3
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as pul se less ness, pa rest he si a, pal lor, se ve re pa in and
pa in on pas si ve stretc hing. In me di cal prac ti ce, con-
co mi tant pre sen ce of the se fin dings strongly sup-
ports the di ag no sis of com part ment syndro me.12 It
has be en de mons tra ted that ti mely ad mi nis tra ti on
of an ti ve nom mi ti ga tes the des truc ti ve lo cal ef fects
of the ve nom, the reby pre ven ting com part ment
syndro me.11,13 Furt her mo re, man ni tol has be en
shown to be be ne fi ci al when used as an ad junc ti ve
the rapy for com part ment syndro me se con dary to
sna ke bi te en ve no ma ti on.6 In ad di ti on, man ni tol
the rapy in sna ke bi tes has be en used for tre at ment
of myog lo bi nu ric re nal fa i lu re.14 As it is well known,
man ni tol is the most com monly used hype ros ma lar
agent. In fu si on of man ni tol in cre a ses se rum os mo -
la rity, which draws ede ma flu id from tis su e by its
os mo tic ef fect.15 Be si des its os mo tic di u re tic pro per -
ti es, man ni tol pos ses ses hid roxyl ra di cal-sca ven ging
pro per ti es.16 It al so in hi bits spon ta ne o us ag gre ga ti on
of hu man pla te lets when sub jec ted to ano xi a and re-
oxy ge na ti on in vit ro, and re du ces the ra te of pro-
duc ti on of H2O2, im pro ving cell vi a bi lity.17

Man ni tol has al so de mons tra ted to pro vi de ne u rop -
ro tec ti on by pre ven ting both nec ro sis and apop to sis,
and it pro tects isc he mic musc les from re per fu si on

in jury.18,19 Alt ho ugh the in trac ra ni al pres su re was
not me a su red in ca ses 2 and 3, lo cal signs on the
limbs prog res sed mar kedly du e to in suf fi ci ent an ti -
ve nin tre at ment. In the se si tu a ti ons, fas ci o tomy sho -
uld be con si de red as so on as cli ni cally sig ni fi cant
pres su res are sus pec ted des pi te the use of ag gres si ve
an ti ve nin, as well as sup por ti ve the ra pi es as man ni -
tol and hyper ba ric oxy gen. This stra tegy may help to
pre vent the de ve lop ment of un wan ted comp li ca ti -
ons inc lu ding loss of an ex tre mity, be ca u se pre ven -
ti on of musc le nec ro sis is ti me-de pen dent when
per fu si on is com pro mi sed.2,5,6 Ca ses 2 and 3 who had
re ce i ved low do se an ti ve nin pri or to ad mis si on, and
Ca se 1 who had not ad mit ted to a me di cal cen ter be-
fo re, we re gi ven man ni tol. Ho pe fully, they well re-
s pon ded to this me di cal ap pro ach ment and no
ad di ti o nal the rapy was re qu i red. It is li kely that the
ad mi nis tra ti on of man ni tol in our pa ti ents pre ven -
ted the de ve lop ment of com part ment syndro me and
eli mi na ted the ne ed for fas ci o tomy. 

In conc lu si on, var ying deg re es of tis su e ede ma
is com mon in sna ke bi te. In ca ses who ad mit ted la -
te and in tho se who re ce i ved low do se an ti ve nin,
man ni tol mo not he rapy might be an ef fec ti ve tre -
at ment for se ve re lo cal ede ma.
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