
Turkiye Klinikleri J Anest Reanim 2010;8(1) 1

Methanol Poisoning After
Cologne Ingestion (Evaluation of 12 Cases)

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vveess:: Met ha nol po i so ning by in ges ti on is a world-wi de prob lem, and it is as so -
ci a ted with high mor bi dity and mor ta lity. Sin ce met ha nol is che ap and easy to ob ta in, it is used in
pro duc ti on of il le gal al co ho lic be ve ra ges in Tur key. For this study, we eva lu a ted ret ros pec ti vely 12
ca ses ad mit ted to cri ti cal ca re unit of our hos pi tal be ca u se of met ha nol in to xi ca ti on af ter co log ne
in ges ti on bet we en Ju ne 1997 and De cem ber 2006. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: We col lec ted the de mo-
g rap hic da ta, cli ni cal fin dings, and la bo ra tory pa ra me ters af ter the study pro to col was ap pro ved by
the lo cal hu man et hics com mit te e. The re la ti ons bet we en ad mis si on ti me, Glas gow co ma sca le, me-
c ha ni cal ven ti la ti on re qu i re ment, the fin dings of bra in com pu to ri zed to mog raphy, li ver enz ymes,
blo od pH, blo od pres su re, and amo unt of in ges ti on and mor ta lity we re eva lu a ted. RRee  ssuullttss:: All ca -
ses we re ma les and the ran ge of ages we re bet we en 18-53 ye ars. Gas tric la va ge and dra i na ge we re
do ne in all ca ses by pla ce ment of a na so gas tric tu be.  All ca ses re qu i red mec ha ni cal ven ti la ti on with
the ex cep ti on of 7 and 11. ca ses. Tre at ment of the ca ses we re inc lu ded using ethyl al co hol, so di um
bi car bo na te, fo lic acid, and he mo di aly sis. Ne ga ti ve cor re la ti on was fo und bet we en mor ta lity and
Glas gow co ma sca le, blo od pres su re, and  blo od pH. Po si ti ve cor re la ti on was fo und bet we en mor-
ta lity and mec ha ni cal ven ti la ti on re qu i re ment and amo unt of in ges ti on (p< 0.05). Whi le thre e ca -
ses had full re co very, one ca se sur vi ved with ne u ro lo gi cal se qu el (ca se 3) and eight ca ses di ed.
CCoonncc  lluu  ssii  oonnss:: We conc lu ded that the fac tors af fec ting the prog no sis of the pa ti ents with met ha nol
in to xi ca ti on we re le vel of cons ci o us ness, the pre sen ce of spon ta ne o us res pi ra ti on, depth of me ta -
bo lic aci do sis,  amo unt of in ges ti on, and blo od pres su re at the ad mis si on ti me.

KKeeyy  WWoorrddss::  Met ha nol, po i so ning, mor ta lity

ÖÖZZEETT  AAmmaaçç:: Oral yol la me ta nol ze hir len me le ri dün ya ça pın da bir prob lem dir ve yük sek mor bi di -
te ve mor ta li te ye ne den ol mak ta dır. Me ta nol el de edil me si ko lay ve ucuz ol du ğun dan, Tür ki ye’ de
al kol lü iç ki le rin ya sa dı şı ola rak üre ti min de kul la nıl mak ta dır. Biz de bu ça lış ma da, Ha zi ran 1997 -
Ara lık 2006 ta rih le ri ara sın da ko lon ya içi mi son ra sı me ta nol in tok si kas yo nu ne de niy le has ta ne miz
yo ğun ba kım üni te sin de ta kip et ti ği miz 12 ol gu yu ret ros pek tif ola rak de ğer len dir dik. GGee  rreeçç  vvee  YYöönn  --
tteemm  lleerr:: Ye rel etik ku rul ona yı alın dık tan son ra, ol gu la rın de mog ra fik ve ri le ri, kli nik bul gu la rı ve la -
bo ra tu var pa ra met re le ri kay de dil di. Has ta ne ye baş vur ma za ma nı, Glas gow ko ma ska la sı, me ka nik
ven ti las yon ih ti ya cı, bil gi sa yar lı be yin to mog ra fi si bul gu la rı, ka ra ci ğer en zim le ri, kan pH’sı, kan
ba sın cı ve  içi len me ta nol mik ta rı ile mor ta li te ara sın da ki iliş ki ler de ğer len di ril di. BBuull  gguu  llaarr:: Bü tün
ol gu lar er kek ti ve 18-53 yaş la rı ara sın da idi. Tüm ol gu la ra bir na zo gas trik tüp va sı ta sıy la gas trik la -
vaj ve dre naj uy gu lan dı. Ye din ci ve on bi rin ci ol gu lar dı şın da ki tüm has ta la ra me ka nik ven ti las yon
uy gu lan dı. Tüm ol gu la ra, etil al kol, sod yum bi kar bo nat, fo lik asit ve he mo di ya liz te da vi si uy gu lan -
dı. Mor ta li te ile glas kow ko ma ska la sı, kan ba sın cı ve  kan pH’sı ara sın da ne ga tif yön de ko re las yon
var ken me ka nik ven ti las yon ih ti ya cı ve alım mik tar la rı ara sın da po zi tif yön de ko re las yon bu lun du
(p< 0.05). Üç ol gu ta ma men, bir ol gu nö ro lo jik se kel li iyi le şir ken, se kiz ol gu öl dü. SSoo  nnuuçç:: Has ta ne -
ye baş vur ma anın da ki bi linç dü ze yi nin, spon tan so lu nu mun var lı ğı nın, me ta bo lik asi doz de rin li ği -
nin, alım mik ta rı nın ve kan ba sın cı nın me ta nol in tok si kas yon lu has ta la rın prog no zu nu et ki le yen
fak tör ler ol du ğu nu dü şün dük.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Me ta nol, ze hir len me, mor ta li te
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et ha nol po i so ning by in ges ti on is a
world-wi de prob lem, and in so me re gi -
ons it is as so ci a ted with high mor bi dity

and mor ta lity.1–3 Sin ce met ha nol is che ap and easy
to ob ta in, it is used in pro duc ti on of il le gal al co ho -
lic be ve ra ges in Tur key.4

Met ha nol is fo und in many cle a ning ma te ri -
als, sol vents, an tif re e ze, for mal dehy de so lu ti on,
con tri bu ti on of fu el, shel lac and co log ne, and ca u -
ses se ri o us in to xi ca ti on. It can be ab sor bed orally,
trans der mal and even by in ha la ti o nal ro u tes. In-
to xi ca ti on is cha rac te ri zed by pro fo und me ta bo lic
aci do sis, con vul si on, un cons ci o us ness and per ma -
nent ne u ro lo gi cal im pa ir ment.5-7 The aim of this
study was to eva lu a te the prog nos tic fac tors in 12
ca ses ad mit ted to cri ti cal ca re unit of our hos pi tal
be ca u se of met ha nol in to xi ca ti on af ter co log ne in-
ges ti on. 

MATERIAL AND METHODS

Af ter the the study pro to col was ap pro ved by the
lo cal hu man et hics com mit te e, we eva lu a ted ret ro-
s pec ti vely 12 ca ses that we re ac cep ted to cri ti cal ca -
re unit of our hos pi tal be ca u se of met ha nol
in to xi ca ti on af ter co log ne in ges ti on bet we en Ju ne
1997 and De cem ber 2006. We col lec ted the de mo-
g rap hic da ta, cli ni cal fin dings, and la bo ra tory pa-
ra me ters inc lu ding age, gen der, his tory of
al co ho lism, amo unt of in ges ti on (70% met ha nol in
so lu ti on), ad mis si on ti me to emer gency unit, Glas-
gow co ma sca le (GCS) sco re, co o pe ra ti on, light re-
f lex, ocu lo cep ha lic ref lex, ci li os pi nal ref lex, vi si on
im pa ir ment, symptoms of gas tro in tes ti nal system
(GIS), pre sen ce of spon ta ne o us res pi ra ti on (mec -
ha ni cal ven ti la ti on re qu i re ment: yes/no), blo od
pres su re (BP), he art ra te, fun dos co pic exa mi na ti on,

fin dings of bra in com pu te ri zed to mog raphy (CT),
li ver enz ymes, blo od ga ses, du ra ti on of stay at ICU,
and mor ta lity (Tab le 1-2). Tre at ments of the ca ses
we re al so re cor ded. Sta tis ti cal analy ses we re per-
for med Sta tis ti ca 13.0. Soft wa re (Stat soft, Inc., Tul -
sa, AR, USA). The re la ti ons bet we en ad mis si on
ti me (≤ 24 ho urs), GCS (≥ 8), the pre sen ce of spon-
ta ne o us res pi ra tory (mec ha ni cal ven ti la ti on re qu i -
re ment: yes/no), bra in CT (nor mal/ab nor mal), li ver
enz ymes (nor mal/high), blo od ga ses (pH ≥ 7), BP
(≥ 90/50 mmHg), and amo unt of in ges ti on (≤ 50 ml)
and mor ta lity we re eva lu a ted with fis her’s exact
chi-squ a re test. Phi co ef fi ci ent was cal cu la ted to
de tect the re la ti on bet we en two qu a li ta ti ve va ri ab -
les.

RESULTS

All twel ve pa ti ents we re  ma les  and the ran ge of
ages we re bet we en 18-53 ye ars. In to xi ca ti on oc cur -
red af ter co log ne in ges ti on and in ten ti on was to be
drunk in ele ven ca se and to re li e ve the to ot hac he
in one ca se. The re we re cor re la ti on bet we en mor-
ta lity and GCS, mec ha ni cal ven ti la ti on re qu i re -
ment, blo od ga ses, BP, and amo unt of in ges ti on (p<
0.05), whe re as the re was no cor re la ti on bet we en
mor ta lity and ad mis si on ti me, bra in CT, and li ver
enz ymes (p> 0.05). Ne ga ti ve cor re la ti on was fo und
bet we en mor ta lity and Glas gow co ma sca le, blo od
pres su re, and blo od pH. Po si ti ve cor re la ti on was
fo und bet we en mor ta lity and mec ha ni cal ven ti la -
ti on re qu i re ment and amo unt of in ges ti on (p<
0.05). Do pa mi ne was used for inot ro pic sup port for
the se ca ses with BP less than 90/50 mmHg (7 ca -
ses). Gas tric la va ge and dra i na ge we re do ne in all
ca ses by pla ce ment of a na so gas tric tu be.  All ca ses
re qu i red mec ha ni cal ven ti la ti on with the ex cep ti -

Cases 1 2 3 4 5 6 7 8 9 10 11 12

Age 18 35 21 41 44 53 27 51 48 21 25 42

Gender (M/F) M M M M M M M M M M M M

Alcoholism - + - - + + + + + - + +

Amount of ingestion (ml) 150 250 50 200 150 250 50 200 250 200 50 180

Admission time (hour) 36 48 24 16 24 72 48 40 15 48 13 13

TABLE 1: Demographic data, amount of ingestion, and admission time of cases.

+:  yes,  -: no, M: male, F:female



on of ca ses 7 and 11.Tre at ment of the ca ses was
per for med using ethyl al co hol, so di um bi car bo na -
te, fo lic acid, and hemo di aly sis. Lo a ding do se of
ethyl al co hol 40% (3 ml/ho ur) was app li ed vi a gas-
tric pro be to all ca se. Fol lo wing do se 0.5 ml/kg/ho -
ur was app li ed as in fu sed vi a gas tric pro be.
Every day he mo di aly sis per for med ac cor ding to ar-
te ri al pH and HCO3 le vels for all ca ses ex cept 5 in
whom hypo ten si on en co un te red. In fu si on do se of
ethyl al co hol was ma in ta i ned in cre a sing at the sa -
me ti me du ring he mo di aly sis. So di um bi car bo na te
was in fu sed ac cor ding to ar te ri al pH and HCO3 le -
vels. Thre e ca ses had full re co very, one ca se sur vi -
ved with ne u ro lo gi cal se qu el (ca se 3) and eight
ca ses di ed.

DISCUSSION

The ap pe a ran ce of to xi city is me an 30 ho urs fol lo -
wing met ha nol in ges ti on. Ho we ver it can be chan -
ged 40 min.-72 ho urs. The ear li est symptom of
met ha nol in to xi ca ti on is une a si ness of mind. Se ve -
re fin dings li ke me ta bo lic aci do sis, un cons ci o us ness
and con vul si on oc cur la te (6 –36 ho urs). Met ha nol
ca u ses ineb ri a ti on but by it self in al most comp le -
tely non to xic. The met ha nol is me ta bo li zed by al-
co hol dehy dro ge na se to for mal dehy de and then

for mic acid. The mi ni mal let hal do se is 50 mL,
whe re as blind ness may oc cur with as litt le as 10 mL
in ges ti on. In met ha nol in to xi ca ti on, res pon sib le
agents are for mal dehy de and for mic acid. The mo -
re met ha nol is me ta bo li zed, the hig her the li ke li -
ho od of end or gan to xic ef fects.5-7 For this re a son,
ad mis si on ti me to hos pi tal and ini ti al tre at ment ti -
me will ef fect to prog no sis di rectly af ter met ha nol
in ges ti on.8-10 The half li fe of met ha nol is long and
it is ad van ta ge for the se in to xi ca ti ons.7 In our
study,  the re we re no as so ci a ti on bet we en mor ta -
lity ra te  and ad mis si on ti me to hos pi tal, ho we ver,
the re was an as so ci a ti on bet we en mor ta lity ra te
and the amo unt of met ha nol. It might be con si de -
red that the high mor ta lity ra te in ca ses ad mit ted
early was the re a son of the high vo lu me of  in ges -
ted met ha nol.

Me ta bo lic aci do sis can be se ve re, and a pH be -
low 7.0 has be en fo und to be the stron gest pre dic -
tor of mor ta lity. Pa ti ents with a pH be low 7.0 ha ve
20 ti mes the mor ta lity as com pa red with pa ti ents
with pH gre a ter than 7.0 .11 Ja cob sen et al.12, emp -
ha si zed that le vel of se rum met ha nol was not im-
por tant but gra de of me ta bo lic aci do sis was
im por tant for prog no sis. In the ot her study, Nol la
Sa las et al.8, eva lu a ted 18 ca ses. In this study, they
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Cases 1 2 3 4 5 6 7 8 9 10 11 12
Conscious (GCS) 3 3 7 4 3 3 13 3 9 4 12 3

Cooperation - - - - - - + - - - - -

Light reflex - - + - - - + - + - + -

Oculocephalic reflex - - + - - - + - + - + -

Ciliospinal reflex - - + - - - + - + - + -

Vision impairment + + + + + + - + + + + +

Respiration when he came - - + - - - + - + + + -

Blood pressure (mmHg) 80/50 75/50 90/50 80/60 40/20 85/55 120/80 70/50 90/50 80/ 60 110/70 90/60

Heart rate (Beat/min) 100 80 88 80 130 92 90 84 60 60 100 120

Fundoscopy PS PS PS PS PS PS N PS PS PS PS PS

Computorise tomography BE BE BE BE/PN BE BE N BE BE/PN BE N BE

Symptoms of GIS + + + + - + + + + + + -

Elevation of liver enzyme + + + + + + - + + + + +

PH 6.62 6.88 7.02 6.66 6.70 6.94 7.29 6.76 7.22 6.80 7.37 6.91

Bicarbonate 5.2 6.5 10.2 9.1 5.3 6.6 13.8 8.0 13.1 8.2 14.8 2.2

Duration of stay at ICU 11 hour 48 hour 15 day 16 day 18 hour 4 day 5 day 40 hour 22 day 7 day 5 day 7 hour

Mortality + + - + + + - + - + - +

TABLE 2: Clinical findings and laboratory parameters of cases.

+:  yes,  -: no,  ±: uncertain,  PS: pupil stasis, N: normal, BE:brain edema, PN: putaminal necrosis.



de ter mi ned ca ses had be en de ath that le vel of ini-
ti al ar te ri al pH and bi car bo na te we re lo wer. In our
study we exa mi ned 12 ca ses and 3 ca ses who had
the best ini ti al ar te ri al pH was re co ve red to tally. In
ad di ti on, ca se 1 re co ve red with se qu e la e. The ot h-
ers that had lo wer ar te ri al pH, we re exi tus. For this
re a son di rect re la ti on ob ser ved pro fo und of me ta -
bo lic aci do sis with prog no sis. Ge ne rally high le vel
of li ver enz ymes oc cur red in the mo de ra te and se-
ve re in to xi ca ti on.7 GIS symptoms we re ap pe a red in
all ca se that we pre sen ted. High le vel li ver enz ymes
we re de ter mi ned in all ca ses ex cept ca se 7 who had
go od prog no sis. In this way GIS symptoms and
high li ver enz ymes wo uld not be in di ca tor of mor-
ta lity. 

Ac cor ding to ne u ro lo gi cal fin dings af ter 12 ca -
ses we re eva lu a ted, 3, 7, 9, and 11. ca ses who had
go od prog no sis, ocu lo cep ha lic, sil li os pi nal and light
ref lex we re pre sent at ad mis si on to the  hos pi tal.
On the ot her hand, the se ref le xes we re ab sent in
ot her ca se that be ing exi tus. Al so ac cor ding to GCS,
cons ci o us ness was the best in, 3, 7, 9, and 11. ca ses.
Cons ci o us ness gra de and ref lex con di ti on in ad mis-
si on  ti me co uld gi ve an ide a abo ut prog no sis of in-
to xi ca ti on. In ad di ti on, the pre sen ce of spon ta ne o us
res pi ra ti on and ade qu a te blo od pres su re might be
the de no mi na tors of the prog no sis with met ha nol
ca ses. Bra in ede ma de ter mi ned in the10 ca ses that
we re app li ed com pu te ri zed to mog raphy. Bra in ede -
ma ob ser ved in all exi tus ca ses al so in 3 and 9. ca -
ses that re co ve red. Many re se arc hers re por ted that
bra in ede ma oc cur red in met ha nol in to xi ca ti on.13-

15 The re was no cor re la ti on bet we en bra in ede ma
and prog no sis. Dis tur ban ce of vi si on is a pre sen ting
comp la int in the ma jo rity of met ha nol in to xi ca ti -
ons and is one of the most spe ci fic cli ni cal fin d-
ings.16-19 The lack of ocu lar fin dings on ini ti al
pre sen ta ti on is a po si ti ve prog nos tic sign.20 Vi si on
im pa ir ment was de ter mi ned in all ca se ex cept ca se

7 who had go od prog no sis. Mor ta lity ra te in our se-
ri es is 66% du e to met ha nol in to xi ca ti on. Te o et al.,
exa mi na ted 10 ca ses and re por ted mor ta lity pro-
por ti on as 10% .21 In anot her study,  18 pa ti ents we -
re exa mi na ted that 16 of them  with met ha nol
in to xi ca ti on and ot her 2 pa ti ents with ethyl glycol
in to xi ca ti on and in this study mor ta lity pro por ti on
was 44%.8 In our study, hig her pro por ti on of mor-
ta lity might be du e to la te ap li ca ti on to hos pi tal .
In all our ca ses, met ha nol in to xi ca ti on de ve lo ped
be ca u se of co log ne in ges ti on. When loss of cons ci -
o us ness was ap pe a red, re la ti ves of pa ti ent’s sup po -
sed this si tu a ti on as in ges ti on of ethyl al co hol
ex ces si vely; this might be a re a son of la te ad mis si -
on.

Met ha nol is me ta bo li zed by al co hol dehy dro -
ge na se to for mal dehy de and then by al dehy de de-
hy dro ge na se to for mic acid ra pidly. Fo la te is ac ted
as co-fac tor and for mic acid chan ged to CO2 and
H2O. Met ha nol is not res pon sib le for the to xi city,
but for mic acid and for mal dehy de we re res pon sib -
le. For pre vent to in to xi ca ti on or re du ce of met ha -
nol me ta bo li za ti on, for mic acid must be
me ta bo li zed ra pidly. Ethyl al co hol and fo lic acid
are used for this aim. He mo di aly sis was very ef fec -
ti ve for eli mi na ti on of me ta bo li te.7,21 Nol la Sa las et
al.8, re por ted that 16 ca ses of met ha nol in to xi ca ti -
on un der go ing only by bi car bo na te and et ha nol
the rapy suc cess fully. Al so Chow et al.22, re por ted
10 ca ses that we re tre a ted with only bi car bo na te
and et ha nol the rapy suc cess fully. We app li ed et ha -
nol, fo lic acid, so di um bi car bo na te and he mo di aly -
sis to our ca ses.

We conc lu ded that the fac tors af fec ting the
prog no sis of the ca ses with met ha nol in to xi ca ti on
tre a ted with the sa me the rapy, we re the amo unt of
in ges ti on, the depth of me ta bo lic aci do sis, the le -
vel of cons ci o us ness, the pre sen ce of spon ta ne o us
res pi ra ti on, and blo od pres su re.
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