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ABSTRACT

Brake fluid is a mixture of different Glycol derivatives which are poisoning and their ingestion triggers sig-
nificant CNS symptoms, severe metabolic acidosis, cardiac, pulmonary, and renal failure. Here in this
study, a case is reported who had been ingested 150mL of brake fluid for suicidal attempt.
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Brake fluid contains a mixture of different Glycol
including Diethylene glycol, ethylene glycol, polyeth-
ylene glycol, polypropylene glycol ether. Ethylene gly-
col poisoning is more common; however, poisoning
with brake fluid is very rare. Ethylene glycol (anti-
freeze) and Diethylene glycol are colorless, sweet-
tasting fluids that have many applications in industry [1-
5].

Ethylene glycol is metabolized by alcohol dehydro-
genase to toxic metabolites including glycol aldehyde,
glycolic acid and glyoxalic acid. This toxic metabolite
(glycolic acid) appears to be primarily responsible for
the metabolic acidosis observed in this condition. Intox-
ication is characterized by profound CNS symptoms,
including seizures and coma, severe metabolic acidosis,
cardiac, pulmonary, and renal failure [1-2, 5]. Here in
this study, an experience on acute brake fluid poisoning
with acute renal failure is reported.

CASE REPORT

A 20-year old man was admitted to hospital with
abdominal pain and vomiting. He had been ingested
150mL of brake fluid for suicidal attempt. He was ad-
mitted 4 hours after ingestion. Although the patient was
alert, he suffered from severe poisoning. The degree of
poisoning was assessed by the quantity of brake fluid
volume ingested.

On admission, physical examination revealed nor-
mal blood pressure (110/70 mm Hg), the temperature
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was 36.7, respiratory rate was 18 and there were severe
agitation and generalized tenderness in abdominal pal-
pation. The patient had no urine output. Blood analysis
showed metabolic acidosis and acute renal failure. Ta-
ble 1 shows results of the performed renal and liver
function tests.

The patient was preliminary treated with normal sa-
line, bicarbonate and furosemide in the emergency
ward. After 24 hours, daily hemodialysis was per-
formed. Results of biochemical and other tests of patient
during hospitalization are presented in Table 2 shows.
The patient was anuric in the beginning, then oliguric
and finally he had urine output about 1200 mL in 24-
hours. The initial urines’ color was bloody and then it
became clears. On the 6th day after admission, the pa-
tient developed severe pain in limbs, restlessness and
dyspnea. As a matter of fact, treatment of pulmonary
edema was performed for the patient. On the 7th day,
cardiac and pulmonary arrest occurred during dialysis.
CPR was performed and the patient was transferred to
ICU. The patient was in a deep coma (GCS = 3) in ICU.
Meanwhile, he developed recurrent seizures and severe
hemorrhage from multiple organs and therefore, diagno-
sis and treatment of DIC and seizure were conducted.
Unfortunately, the patient died suddenly after 24 hours,
due to severe bradycardia and cardiac arrest. At autop-
sy, enlarged kidneys and on slice, bleeding and necrosis
of renal cortex were seen. Multiple organ involvement
(brain, cerebellum, heart, lung, liver. spleen and gastro-
intestinal system) were observed at autopsy. In histopat-
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Table 1. Renal and liver function tests of patient

Navabi et al.

Days Urea AST ALT Cr ALP PT PTT BIL-T NA K U/A
1 87 326 361 2.7 139 13.6 35 0.8 138 4.0 Anuric
2 130 166 239 6.2 170 18.0 53 1.0 137 3.8 Anuric
3 164 133 279 7.8 179 18.2 120 0.8 137 3.9 Anuric
WBC=Many
4 179 126 279 8.1 185 - - - 137 3.8 RBC=Many
Glucose2+
Albumin=2+
5 190 304 541 9.1 220 17.0 65 1.2 135 34 Active
6 240 207 458 7.5 230 14.0 45 1.0 142 5.4 Active
7 231 -- 11.5 - - - - - -
8 145 218 460 11.8 458 - - - 142 5.0 -

hology reporting: Edema, hemorrhage, inflammation
and necrosis of the renal cortex were seen. Cerebellar
neuronal ischemia, severe edema around the vessels and
the deposition of hemosiderin in macrophages were
quite inevitable. Also pulmonary edema and alveolar
hemorrhage and centrilobular necrosis of liver were
observed.

DiscussION

Acute renal failure usually occurs after 24 hours of
toxin exposure in 73% -84% of cases [2]. However, 4 to
5 hours after ingestion of brake fluid the target patient
developed acute renal failure. Half-life of ethylene gly-
col is 3 hours, therefore if the patient is admitted after
24 to 72 hours, ethanol administration isn't indicated [1-
2]. Ethylene glycol poisoning may cause myocarditis
without neurological symptoms [6].

In some countries, ethylene glycol is the most
common type of poisoning and may be observed along
with encephalopathy, coma and brain stem injury [7].
Also, bilateral facial nerve palsy has been reported pre-
viously [8]. In one study from Slovakian, in addition to
metabolic acidosis and acute renal failure, acute toxic
hepatitis was reported  [9].

Calcium oxalate crystals in the urine proposed as a
diagnostic test [10]. Treatment of poisoning with eth-
ylene glycol is based on estimate of the bicarbonate
deficit. When an osmolar gap exists, competitive inhibi-
tion of alcohol dehydrogenase should be initiated with
fomepizole or ethanol. Hemodialysis is required in se-
vere cases. If the diagnosis is made promptly and ap-
propriate therapy is initiated, outcomes are favorable.
Renal failure may be reversible [11].

Table 2. Results of biochemical and other tests of patient during hospitalization

Days CPK Troponinl Uric Ca/p Mg BS Amylase/Lipase WBC/Hgb/plt ABG
acid
PH=7.25
1 129 2 - 9/34 22 128 116/35 19.600/14.4/160000 PCO2=41
P0O2=72
Hco3=18
PH=7.15
2 - - - - - - - PCO2-43
PO2=58
Hco3=14
3 54 - - - - 15/54 - -
4 63 - 75 934 - - -
5 - - - 9/76 2.1 135 - 22.700/11/92000 -
PH=7.32
6 - - 8 8/7 - 202 - - PCO2=39
PO2=49
Hco3=18
- - - 9/7.9 2 136 - 20000/10/81000 -
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Acute renal failure

Based on animal studies, ingestion of ethylene gly-
col 1-1.5ml/kg or 100 ml is sufficient for an adult poi-
soning [12]. Ingestion of 100 ml of ethylene glycol (1.8
mole, equivalent of about 110 grams) kills an adult and
should be treated with ethanol and if renal failure oc-
curs, hemodialysis or peritoneal dialysis should be ad-
ministered as soon as possible [13].

Brake fluid poisoning should be treated similar to
poisoning with ethylene glycol or methanol. This treat-
ment includes administration of bicarbonate, fomepizole
or ethanol and immediate hemodialysis if necessary.
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