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Article abstract-We present a 63-year-old man who developed multiple 
brain infarction after ingesting a 35% hydrogen peroxide solution. Neurologic 
examination revealed left hemiparesis, primarily affecting the lower limb, 
and mild weakness of the right lower limb. Gadolinium-enhanced MRI re- 
vealed patchy bilateral brain lesions. Oxygen gas embolization is the likely 
cause of the brain infarctions. 
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Concentrated hydrogen peroxide solution, an indus- 
trial bleaching or oxidizing agent, is a clear and 
odorless ubiquitous liquid used in many industries. 
Accidental exposures to the solution sometimes oc- 
cur. Because the main route of exposure is 
inge~tion,'.~ gastrointestinal tract involvement is the 
most common ~omplication.~ Although there have 
been reports of brain inv~lvement, ' .~,~ only one case 
report has documented neuroimaging findings.6 We 
report a patient who developed multiple brain infarc- 
tion with unusual MRI findings after ingestion of 
concentrated hydrogen peroxide. 

Case report. A 63-year-old left-handed man was work- 
ing in a brewery as a seasonal laborer when he uninten- 
tionally ingested three cups of 35% hydrogen peroxide (ap- 
proximately 120 ml) stored in a Japanese rice wine bottle 
in the factory kitchen. His past medical history was nota- 
ble only for partial gastrectomy for gastric ulcer a t  the age 
of 57 years. 

Soon after the ingestion, the patient vomited three 
times and complained of general malaise and was taken to 
our emergency room. He arrived approximately 45 minutes 
after the ingestion. On presentation, the patient's con- 
sciousness level was decreased (Glasgow Coma Scale score 
of 5). Vital signs were as follows: blood pressure 164/112 
mm Hg, pulse 100/min, respiratory rate 18 breathdmin, 
and body temperature 36.0" C. Subcutaneous emphysema 
was not noted. The patient's lungs were clear and heart 
sounds were normal; the abdomen was slightly distended. 
Complete neurologic examination could not be performed 
because of the patient's decreased level of consciousness. 
Routine blood test results were normal except for a slight 
increase in the serum glucose and liver enzyme concentra- 
tions. Arterial blood gas analysis showed pH 7.463, PCO, 
39.0 Torr, and PO, 69.6 Torr. 

Radiographs of the abdomen and chest revealed a 
crescent-shaped region of air under the left diaphragm, 
suggesting intra-abdominal free air (figure 1). Preopera- 
tive esophagogastroduodenoscopy 1 hour later showed dif- 
fuse hemorrhage of the gastric mucosa. The esophagus and 
duodenum appeared normal. At laparotomy 5 hours after 
the ingestion, severe erythema, edema, and emphysema of 
the gastric serosa were noted; however, a visible perfora- 
tion was not detected. 

The patient's level of consciousness gradually improved. 
On the fifth hospital day, the patient became alert and 
complained of numbness of the extremities. Neurologic ex- 
amination demonstrated a left hemiparesis predominantly 

affecting the lower limb while sparing the face and a mild 
weakness of right lower limb. A left Babinski sign was 
present. Unenhanced axial brain MRI on the tenth hospi- 
tal day showed patchy areas of low intensity on TI- 
weighted images and high intensity on T,-weighted im- 
ages, mainly in the gray matter of the frontal and parietal 
lobes bilaterally. Five days later, a coronal MRI with gad- 
olinium demonstrated multiple enhancing lesions in the 
premotor, motor, and sensory cortices bilaterally (figure 2, 
A through C). Although the abdominal symptoms had rap- 
idly improved, recovery from the neurologic deficits was 
only partial. Four weeks later, follow-up MRI revealed that 
the gadolinium-enhancing lesion had almost disappeared 
(figure 2, D through F). The TI-weighted images showed 
low intensity in some areas previously enhancing. 

Discussion. There are multiple reports of oxygen 
embolization associated with the use of dilute hydro- 
gen peroxide to irrigate tissues during ~ u r g e r y , ~ - ~  but 
ingestion of the dilute form is usually benign. Inges- 
tion of industrial-strength hydrogen peroxide can 
cause venous or arterial oxygen embolization. 1,3,4,6 

Giberson et al.' reported a case of embolic brain in- 
jury in an adult woman who ingested an unknown 
volume of 35% hydrogen peroxide. Christensen et al.3 
described portal venous and possible cerebral venous 
oxygen embolization in a 2-year-old boy who ingested 
4 to 6 ounces of 35% hydrogen peroxide. They 
showed a chest radiograph demonstrating gas in the 
portal venous system and documented marked dif- 
fuse cerebral edema with cerebellar and uncal tonsil- 
lar notching on autopsy, suggesting the presence of 
severe brain venous oxygen embolism. Sherman et 
al.'j reported a case of multiple brain infarction docu- 
mented by neuroimaging in an elderly man who had 
ingested 30 ml of 35% hydrogen peroxide. Brain MRI 
in this patient showed the characteristic distribution 
of lesions consistent with brain gas embolism. 

The clinical signs in our patient were consistent 
with bihemispheric brain infarction. The patchy dis- 
tribution of the brain infarction and the predomi- 
nance of lesions in the gray matter with relatively 
sparing of the white matter as shown by TI- and 
T,-weighted MRI of our patient is consistent with 
brain arterial gas embolism.1° Moreover, the pres- 
ence of enhancing lesions on brain MRI on the 15th 
hospital day and the resolution of the enhancement 
on subsequent MRI suggest that these lesions were 
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Figure 1. Chest radiograph demonstrating a crescent- 
shaped region of gas under the left diaphragm (arrow- 
heads). 

subacute. The distribution of the lesions favoring 
parasagittal areas is well correlated with the pre- 
dominant lower limb paresis. Thus, we propose that 
the multiple foci of brain infarction in our patient 
were due to oxygen gas embolization after ingestion 
of concentrated hydrogen peroxide solution. This 
may be the first report demonstrating gadolinium- 
enhancing MRI lesions produced by brain gas embo- 
lism. 

One hundred twenty milliliters of 35% hydrogen 
peroxide can release about 14 liters of oxygen gas on 
contact with organic tissue in the presence of cata- 
lase.2 Although our patient vomited soon after the 
ingestion, a sufficient amount of hydrogen peroxide 
could have entered into the blood vessels through the 

erosive stomach mucosa as noted during esophago- 
gastroduodenoscopy. We speculate that a substantial 
amount of hydrogen peroxide was catalyzed in the 
blood vessels or the tissue as evidenced by the pres- 
ence of subdiaphragmatic air and subserosal emphy- 
sema without visible perforation during laparotomy. 

Previous reports proposed at least three mecha- 
nisms of oxygen gas embolization due to hydrogen 
peroxide. First, oxygen bubbles are formed in or 
brought into right atrium or ventricle by way of the 
portal system.3 These bubbles may move to left 
atrium through a patent foramen ovale, causing ar- 
terial oxygen gas embolization. Second, pulmonary 
aspiration of hydrogen peroxide can cause direct ar- 
terial oxygen gas embolization.6 Third, undissociated 
hydrogen peroxide absorbed in the gastrointestinal 
system may catalyze in the arterial circulation after 
crossing the lung, causing arterial oxygen gas embo- 
lization.6 In our patient, the last mechanism seems 
the most plausible, because he did not develop circu- 
latory or respiratory failure during his clinical 
course. 

Although there have been no reports concerning 
hyperbaric therapy for the treatment of brain oxygen 
gas embolism caused by hydrogen peroxide, theoreti- 
cally it should decrease the bubble size as suggested 
by some  author^.^,^ Armon et al.") emphasized that 
this therapy is effective for brain air embolism com- 
plicating cardiac surgery even if administered during 
the subacute phase. In addition to hyperbaric ther- 
apy, vasodilators, such as prostaglandin El  ana- 
logues, may be beneficial to remove oxygen bubbles 
in arterioles. 

Our case re-emphasizes the hazard of concen- 
trated hydrogen peroxide solution and suggests that  
physicians should be alert to the possibility of CNS 
involvement in patients after ingestion. As suggested 
by previous  report^,^.^ the accident of our patient 
could have been avoided if the solution was stored 
appropriately. Therefore, we further recommend that 
concentrated hydrogen peroxide solution should have 

Figure 2. Gadolinium-enhanced 
brain MRI on the 15th hospital day 
showing enhancing lesions involving 
premotor (A), motor (B), and sensory 
cortices (C). Involvement of the pre- 
motor and motor cortex is more se- 
vere on the right side. The white 
matter is relatively spared. On 
follow-up MRI  on the 43rd hospital 
day, the enhancement appears al- 
most resolved (D-F). 
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a distinct color or odor if possible and should be 
labeled and stored as a toxic agent. 
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Unusual MRI and 
pathologic findings of 
progressive multifocal 
leukoencephalopathy 

complicating adult 
Wiskott-Aldrich 

syndrome 

T. Matsushima, MD; K. Nakamura, 

Article abstract-We present a long-surviving patient with Wiskott-Aldrich 
syndrome complicated by atypical progressive multifocal leukoencephalopa- 
thy (PML). MRI showed multiple tiny spots o f  Gd-DTPA-enhanced lesions on 
the TI-weighted image. Pathologic findings for brain biopsy were patchy 
demyelinated vascularized lesions infiltrated by a surprising number of eosin- 
ophils. The presence of polyomavirus J C  was confirmed by in situ hybridiza- 
tion and polymerase chain reaction. PML should be included in the differen- 
tial diagnosis when Gd-DTPA-enhanced spotty lesions are present in the 
white matter, especially in patients who have a mild immunologic defect. 
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Wiskott-Aldrich syndrome (WAS) is an  X-linked re- 
cessive combined immune deficiency that manifests 
the triad of thrombocytopenia, eczema, and recur- 
rent infection. Several reports have described pa- 
tients with variant forms of WAS, with milder clini- 
cal features of bleeding and infection. Patients 
survived into adulthood; however, it is very rare for 
patients to survive longer than 10 years.' 

In contrast, progressive multifocal leukoencepha- 
lopathy (PML) is typically a rapidly progressive de- 
generative disease, resulting from CNS infection by 
polyomavirus JC (JC virus). This infection results in 
continued neurologic decline, mostly in immunocom- 
promised hosts, and is usually relentlessly progres- 
sive with death within 9 months of the onset of 
symptoms. Typical MRI features of PML involve 
multiple asymmetrical lesions, predominantly in the 
white matter, without mass effect or enhancement.2 
We present a patient with WAS who has survived 
more than 35 years and then developed PML. Un- 
usual MRI and pathologic findings are discussed. 

Case  report. A 36-year-old man was hospitalized be- 
cause of slowly progressive dementia that  included ano- 
mia, alexia, and agraphia. He had a history of idiopathic 
thrombocytopenic purpura at the age of 1 month, atopic 
dermatitis at 1 year, and pulmonary tuberculosis a t  age 
20. At age 34, 2 years before admission, a sudden epileptic 
attack occurred, and treatment with antiepileptic drugs 
was begun. Thereafter, his mental symptoms gradually 
worsened. In January 1994, he was hospitalized for a com- 
plete medical examination. 

His family history disclosed that a maternal uncle had a 
bleeding tendency combined with an  immunodeficiency 
and died of malignant lymphoma a t  age 31. A granddaugh- 
ter of this uncle also showed thrombocytopenia. This fam- 
ily history strongly suggests a disease of X-linked recessive 
inheritance. On physical examination, erythema with te- 
leangiectagia on the face and eczema over the entire body 
were noted. Neurologic and neuropsychological examina- 
tions revealed mild anomia, aphasia with phonemic para- 
phasia, alexia, and agraphia. He showed slight right hemi- 
paresis. Deep tendon reflexes, however, were reduced in 
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