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O Abstract—Background: Health information found on
open access Internet platforms is often unscrutinized, unreli-
able, and can lead to considerable morbidity for patients and
their presentation to the emergency department. Currently,
home treatments for constipation and other gastrointestinal
ailments featuring the use of hydrogen peroxide (H,0O,) en-
emas are readily available. Case Report: We present a case
of a 48-year-old female with a history of fibroids who pre-
sented to the emergency department with acute abdominal
pain after self-administering a 3% H,0, enema, which she
learned about on the Internet as a treatment for constipation.
She subsequently developed a severe colitis with evidence of
pneumatosis and focal perforation. Why Should an Emer-
gency Physician Be Aware of This?: Although toxicity from
oral ingestions of H,0, is well described in the literature,
there are few reports of the sequelae related to rectal admin-
istration. Due to its significant morbidity and the public
health concerns related to this mechanism of toxicity, emer-
gency physicians are at the frontlines for diagnosing and
properly managing these patients. This case report
reviews the patient’s presentation, findings, and man-
agement. © 2019 Elsevier Inc. All rights reserved.
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INTRODUCTION

Patients are increasingly using the Internet as a major
source of information regarding illnesses and treatment

options. The quality of medical information on the
Internet varies widely, however. Online queries for home-
made remedies to treat constipation offer hydrogen
peroxide (H,0,) enema among the results. H,O, toxicity
via ingestion is well described in the medical literature,
with patients typically presenting with pathologies of
the upper gastrointestinal (GI) tract and the hepatobiliary
system (1). Lower GI toxicity via rectal administration of
H,0,, however, is not well described (2). Herein, we
discuss an unusual case of severe colitis caused by an
H,0, enema remedy found on the Internet.

CASE REPORT

A 48-year-old female with a history of fibroids presented
to the emergency department (ED) within hours of devel-
oping abdominal pain following self-administration of an
H,0O, enema at her home because she thought she was
constipated. On history, she was noted to have no history
of colitis, obstipation, or any abdominal pain either in the
past or in the time immediately preceding the enema
administration. As directed by a video post found on
www.youtube.com, she filled a medium-sized, squeez-
able bottle with a flexible tip with roughly 100 mL of a
1:1 mixture of water and 3% H,O,. She squeezed the
entire contents into her rectum while lying down. The pa-
tient felt an immediate burning sensation in her lower
abdomen. She also developed nausea, an episode of
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non-bilious, non-bloody vomiting, and watery diarrhea.
She denied headache, chest pain, or shortness of breath.
She had never tried this treatment before, and otherwise
denied any other toxic habits.

On presentation to the ED, the patient’s vital signs
were: temperature 97.8°F, blood pressure 159/84 mm
Hg, heart rate 81 beats/min, and oxygen saturation 99%
on room air. She appeared in moderate distress, lying in
a curled position. Her examination was significant for a
soft, but diffusely tender abdomen. A left inguinal hernia
was palpated. Her stool guaiac examination was positive
for occult blood. The remainder of her physical examina-
tion was unremarkable. Her pain was managed with
morphine intravenously over her ED course.

An abdominal x-ray study with frontal and upright
view of the abdomen showed a nonspecific bowel gas
pattern, moderate amount of retained stool, and no free
intraperitoneal air. Her laboratory studies were significant
for an initial white blood cell count of 9.2 x 10*/mm? that
increased to 15.2 x 10°/mm” 3 h later. Her hemoglobin of
8.9 mg/dL was consistent with a past presentation several
months earlier. The bicarbonate was 19.0 mEq/L and the
anion gap was 14, suggesting a metabolic acidosis. Her
other laboratory values were within normal limits.

A computed tomography (CT) scan of the abdomen
and pelvis with oral and i.v. contrast showed diffuse coli-
tis from the level of the rectum through the transverse co-
lon with fat stranding, extensive pneumatosis, and focal
perforation at the level of the distal descending colon
(Figure 1). There was a punctate focus of air concerning
for portal venous gas seen in the periphery of the liver
(Figure 2).

The patient was given a dose of piperacillan-
tazobactam 3.375 mg. The decision was made, in
conjunction with the general surgery team, to manage
the patient with bowel rest, i.v. fluids, antibiotics, and se-
rial abdominal examinations. Her hospital course was un-
complicated, and her laboratory studies continued to

Figure 1. Marked thickening of the rectal wall with presacral
edema (white arrow), diffuse thickening of the rectosigmoid
with stranding of the sigmoid mesentery. There was a focus
of extraluminal air level of the distal descending colon.

Figure 2. There was moderate pneumatosis of the distal
transverse and descending colon with free air. There was
also punctate air in the liver near the hepatic dome likely rep-
resenting portal venous gas associated with the pneumoper-
itoneum (white arrows).

improve. A repeat CT scan of the abdomen and pelvis
on hospital day 9 noted improvement of the inflammatory
changes involving the rectum, sigmoid, and descending
colon. The patient was subsequently seen in the general
surgery clinic 2 weeks after discharge and noted to be
pain free with the return of normal bowel function.

DISCUSSION

Hydrogen peroxide, in its 3—6% concentration forms, is a
ubiquitous disinfecting agent used in both the clinical and
nonmedical settings. The 30-35% solutions are common
for laboratory use, and commercial grades ranging from
70% to 98% are also available. H,O, damages tissues
through the generation of oxygen gas, lipid peroxidation
reactions, and direct corrosive damage. Lipid peroxida-
tion reactions can induce cytotoxicity directly by destroy-
ing cell membranes. The 3% solution is colorless and
odorless, and is used commonly in household cleaning
products. As a result, this concentration has led to the ma-
jority of cases involving toxicity from the 3% concentra-
tion, with the exception of one inadvertent rectal
administration of a 35% H,O, enema in a 2-year-old child
(3). Orally ingested H,O, is known to cause oxidant
stress, caustic burn injuries, tachycardia, lethargy, sub-
epiglottic narrowing, airway compromise, and venous
and arterial gas emboli (4,5). In contrast, its effects
when introduced directly into the lower GI tract are less
well described. Cases of rectal and colonic exposure to
H,0, were first reported in the 1950s, but few recent
reports have utilized CT to evaluate for the extent of
colonic injury.

The decomposition of H,O; liberates oxygen and heat.
This can be dangerous, as 1 mL of 30% H,O, can
generate 100 mL of oxygen gas. Animal studies on rats
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and dogs suggest the primary mechanism of H,O,-
induced colitis is related to ischemia and gangrene caused
by release of gas into the loose connective tissue of the
mucosa and submucosa. Arterial and venous gas emboli
can occur when the amount of oxygen present exceeds
the maximum solubility in blood (5).

Rectal administration of H,O, had been used medi-
cally for several decades in managing neonatal meco-
nium obstructions, as a diagnostic modality for
detecting rectovaginal fistula, and as a diagnostic adjunct
for abdominal plain film imaging, without evidence of
adverse events (6). A case series from 1988 reported on
21 patients who developed colitis secondary to endo-
scopic cleaning solutions that contained 3% H,0,,
prompting further research into the subject of colonic
toxicity of iatrogenic etiology using advanced CT and
endoscopic modalities (7-9).

In the general population, rectal and colonic exposure
to H,O, have primarily been for the treatment of consti-
pation, with about half of the reported cases being self-
administered, while the rest were administered under
medical supervision. Although H,O, is generally consid-
ered a benign oral ingestion in low concentrations, there
appears to be no safe concentration or dilution when
administered rectally. As with our patient, and likely
due to the easy availability of the common household
concentration of 3% H,0,, many of the reported cases
of colitis involved uses of dilutions of 3% H,0, (2,10,11).

Patients become symptomatic early after exposure,
with most patients presenting for medical care within
hours. Previously described cases demonstrate patients
presenting with symptoms of abdominal pain, bloody
diarrhea, fever, tenesmus, leukocytosis, fever, and tachy-
cardia. Descriptions of the colonic injuries vary, due in
part to different diagnostic tests. Many of the cases that
employed endoscopy describe findings of friable and ul-
cerated mucosa (12). Only one case described findings
consistent with colonic perforation (13). While portal
venous gas has been described with oral ingestion of
high concentrations of H,O,, only one case of rectally
administered H,O, found gas emboli in the portal venous
system (14,15).

The more recent cases reported in the last decade have
been managed nonoperatively with uneventful recov-
eries. The vast majority of patients were managed with
bowel rest, fluid resuscitation, and broad-spectrum antibi-
otics, non-steroidal anti-inflammatory drugs, or cortico-
steroids. Patients typically recovered in fewer than
7 days (12). There have been no deaths directly linked
to H,O, enemas, however, there was one death related
to a hemolytic reaction from a plasma transfusion (16).

Our report adds to the small body of literature on
H,0,;-induced colonic injuries. Consistent with other re-
ports, even low concentrations of H,O, can cause signif-

icant injury. Our patient had relatively severe injuries,
including colitis extending to the mid-transverse colon,
pneumatosis, and evidence of bowel perforation. She
showed signs of sepsis but was able to be managed non-
operatively with antibiotics, serial abdominal checks, and
bowel rest. Surgical interventions might have included
surgical excision of compromised bowel with a diverting
colostomy.

WHY SHOULD AN EMERGENCY PHYSICIAN BE
AWARE OF THIS?

As emergency physicians, it is critical to know and under-
stand that our patients, especially those who are most
vulnerable, with lower levels of health literacy, can be
susceptible to disreputable and possibly dangerous “ther-
apies” that are advertised on the Internet. Rectally admin-
istered hydrogen peroxide has been significantly limited
in the medical community but, due to a series of openly
advertised home remedies, has continued to result in inci-
dences of toxicity. In these cases, the emergency physi-
cian’s ability to properly identify the scope of the
pathology and to initiate an appropriate therapeutic
course can have a major impact on patient outcomes.
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