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Death Following Injection Sclerotherapy

Due to Phenol Toxicity*

ABSTRACT: Prolapse rectum (PR) or protrusion of the rectum beyond the anus occurs frequently in populations at both extremes of age. In
the pediatric population, in developed countries, the commonest cause for PR is thought to be cystic fibrosis (CF). Treatment options for CF
include conservative management, surgical resection and fixation, suturing, and injection sclerotherapy (IS). The last is considered an attractive
treatment option because it is minimally invasive. In this case report, the authors present the details about a 2-year-old female child, with PR
and CF, who died after IS, using phenol as the sclerotherapeutic agent. Autopsy findings and toxicology tests performed to establish phenol
toxicity are documented. The available literature is reviewed. This case report underscores the risks of using phenol for IS and emphasizes the
point that the procedure is not innocuous and an adverse outcome including fatality is a possibility.
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Prolapse of the rectum (PR), or protrusion of the rectum
beyond the anus, has been described as early as 1500 Bc (1). PR
is divided into two distinct types: full thickness prolapse, defined
as protrusion of the entire thickness of the rectal wall through
the anus; and mucosal prolapse where only the rectal mucosa
protrudes from the anus. PR occurs frequently in populations at
both extremes of age. It frequently presents as a self-limiting dis-
order in children younger than 4 years of age (2). In adults, the
peak incidence of PR is after the fifth decade of life. The condi-
tions leading to PR as summarized in Table 1 show a distinct
dichotomy in its etiology. The causative factors for PR in devel-
oping countries is usually related to gastroenteritis, parasitic
infestations, and malnutrition (3). In the developed world, a
common cause for PR is cystic fibrosis (CF), presumably related
to malnutrition, poor muscle tone, and passage of large bulky or
voluminous stools (2). It is estimated that ¢. 20% of patients
with CF probably will experience PR at some time (2). How-
ever, CF is not the most common cause of PR in childhood (4).
In a recent study of pediatric patients with mucosal prolapse,
28% had chronic constipation, 20% had acute diarrhea, 11% had
CF, 24% had a variety of neuromotor problems, and 16% no
identifiable cause (5). The entire topic of PR, including its rich
and entertaining history, has been well reviewed recently (6).

The therapeutic options for PR are summarized in Table 2.
Most cases respond to conservative treatment within 1 year (2).

'Onondaga County Medical Examiner’s Office, 100 Elizabeth Blackwell
Street, Syracuse, NY.

?Upstate New York Poison Center, 250 Harrison Street, Syracuse, NY.

“Presented at the 61st Annual Meeting of the American Academy of
Forensic Sciences, February 16-21, 2009, in Denver, CO.

"Present address: Regional Medical Examiner’s Office, 325 Norfolk Street,
Newark, NJ 07103.

Received 8 Sept. 2010; and in revised form 18 April 2011; accepted 1
May 2011.

1372

However, in some children, the condition persists, requiring
surgical intervention. Surgeons have shown considerable ingenu-
ity in the search for the ideal therapeutic option for PR. Over
200 different techniques have been employed, including abdomi-
nal or perineal and laparoscopic approaches to resect/repair and
fix the levator ani muscle, presacral packing with mesh, the use
of Thiersch’s wire, and other suture materials (2). The surgical
options for treatment/management of PR have been well
reviewed by Poritz (1), Karluf et al. (6), and Madiba et al. (7).

Injection sclerotherapy (IS) is a popular treatment option as it
is minimally invasive. IS induces intense fibrosis between the
rectal mucosa and submucosal tissue, and subsequent fixation of
the rectal mucosa to the underlying rectal wall (3). In the past, a
variety of compounds including ergot, alcohol, glycerin, strych-
nine, and white oak bark, etc., have been used (8). L. Findlay,
while a resident in Geneva in 1919, first observed the procedure
being performed by Prof. E. D’Espine and recommended the use
of alcohol (9). In recent times, IS is most frequently performed
using saline or phenol as the sclerosant (3). We report a case of
sudden death in a 2-year-old girl with CF and PR who died after
IS with phenol. With this report, we are underscoring the risk of
phenol-based IS.

Case Report

A 2-year-old female child, with refractory PR, CF, and mild
Ebstein malformation of the tricuspid valve was brought to the
operating room for IS, using a 5% phenol in almond oil solution.
In the operating room, after induction of general anesthesia, the
child received a 5-point injection in the submucosal plane around
the rectum. Ten milliliters of the solution was injected, with c.
2 mL at each point. According to the surgeon, the procedure was
performed under direct visual observation. Confirmation of appro-
priate placement of the syringe at each point of injection was made
by aspirating the syringe, without return of blood. Within 5 min of
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TABLE 1—Conditions associated/predisposing to development of prolapse
rectum.

A. Increased bowel motility
1. Organisms causing diarrhea
a. Parasitic
Amebiasis
Giardiasis
Trichuriasis
b. Bacterial
Salmonella
Shigella
E. coli 0157:H7
2. Noninfectious causes
Ulcerative colitis
Laxative abuse
B. Increased abdominal pressure
Chronic constipation
Protracted coughing
Excessive vomiting
Straining at urination (phimosis)
C. Congenital conditions
Cystic fibrosis
Myelomeningocele
Hirshsprung’s disease
Spina bifida
Congenital hypothyroidism
D. Miscellaneous conditions
Mucosal polyps/ tumors
Imperforate anus, status postrepair
Malnutrition, unspecified

TABLE 2—Medical and surgical treatment options for PR in children.

Medical Surgical

Anal encirclement
Excision and resection
Injection sclerotherapy

Manual replacement
Support for perineum
Defecate while recumbent

Tape buttocks Packing
Paregoric therapy for diarrhea Linear cauterization
Stool softeners for constipation Rectopexy

the conclusion of the injections, the baby experienced a sudden
cardiac arrest and received cardiopulmonary resuscitation for c.
2 h. She developed anoxic encephalopathy, rhabdomyolysis with
elevated total creatine kinase (CK) levels of 1034 U/L (reference
range 30-135), and disseminated intravascular coagulopathy
(DIC). The CK levels were not fractionated. No specimen was
submitted for toxicology at the time of testing for CK. She died c.
4 days after the surgery. A urine specimen submitted 23 h after
the surgery had a total phenol concentration of 240 mg/L (report-
ing limit 1.0 mg/L).

At autopsy, the child’s external appearance and internal organs
were appropriate for age. There was an intense red discoloration
around the anus, spreading to a wider area of brown discoloration
involving the buttocks. Internally, there were multiple punctuate
hemorrhages, consistent with DIC, on the mesentery and capsule
of thoracoabdominal organs. There was intraparenchymal hemor-
rhage within the lungs and spleen, and red blood cell casts within
the renal pelvis. The anal canal was infracted on histological
examination. The rectum was grossly normal. The evaluation of
the heart (48.2 g) confirmed the mild low implantation of the tri-
cuspid valve consistent with Ebstein malformation. The psoas
muscle biopsy, with myophosphorylase, cytochrome oxidase, suc-
cinate dehydrogenase, and adenosine triphosphatase enzyme stud-
ies, revealed nonspecific myopathic changes with decreased
myophosphorylase and glycogen. These tests for enzyme activity

PHILIP AND MARRAFFA « SUDDEN DEATH DUE TO PHENOL

1373

in the muscle fibers were used to rule out a congenital disorder of
muscle metabolism. The section of liver showed mixed Periodic
acid Schiff (PAS) stain positive and both Peri-iodic Acid Schiff
with Diastase (PASD) stain positive and PASD negative micro-
and macrovesicles in the hepatocytes. The microvesicles were
PAS and PASD positive and were identified as microvesicles con-
taining glycogen. The macrovesicles were PAS positive, PASD
negative, and consistent with steatosis. The findings together indi-
cate acute liver injury. Examination of the brain revealed cerebral
edema with acute hemorrhagic infarct of the left occipital cortex,
and multifocal subarachnoid, cortical, and cerebellar hemorrhages.
There were fibrin thrombi in all tissues. There were no significant
gross or microscopic changes of CF in the lungs or pancreas.

Discussion

IS has been deemed a very attractive and minimally invasive
option for the management of PR. A variety of compounds have
been tried in the past with variable success (8). The current
methods reported in the literature involve the use of alcohol, sal-
ine, and phenol as the sclerosant (3). Our case report highlights
the narrow therapeutic index of phenol and the calamitous
adverse effect it can produce. While this is not the first report
describing the severe toxicity after exposure to phenl, this the
first report regarding a fatality after phenl use for IS.

Phenol (carbolic acid: molecular formula CcHgO) is the simplest
member of a group of aromatic compounds. It is a colorless crys-
talline solid with a sweet tarry odor. It has strong antiseptic proper-
ties and was used by Sir Joseph Lister in his pioneering
innovations in antisepsis during surgical procedures (10). Phenol
is a protoplasmic poison, which disrupts cell wall and denatures
proteins, and a strong acid, which causes caustic injury on topical
application. Because of its toxicity, it is rarely used as an antiseptic
today. Of special interest to the forensic community is the data that
in 1909, of the 3376 poisoning-related deaths that was reported in
the United States, 1621 (48%) were because of phenol of which
1466 (90%) were suicide (10).

Phenol is used commercially as a disinfectant, industrially as
an intermediate in chemical synthesis, and medically as an ingre-
dient in Anbesol, Campho-phenique, and Chloraseptic, as well
as to produce sympathetic nerve block in patients with chronic
peripheral vascular disease (11). Exposure to phenol, in the
industrial context, may occur by inhalation of the vapor, by cuta-
neous absorption, or by oral ingestion (12,13). In the medical
context, exposure to phenol occurs when it is used for IS or in
dermatology as a chemical peel.

Phenol causes severe irritation and corrosion on skin contact
or other tissues. It is a caustic and causes injury by coagulative
necrosis. Systemic absorption has been documented to produce
cyanosis, shock, weakness, cardiac arrhythmia, collapse and con-
vulsion, liver and kidney failure, coma, and death (11). Phenol
has excellent dermal penetration and topical exposure has
resulted in severe burns as well as severe systemic toxicity
(14,15). Phenol preparations have been used in dermatology and
plastic surgery for the treatment of acne and during chemical
face peels. During cutaneous application of phenol, absorption
of the chemical has occurred with deleterious systemic effects,
including cardiac arrhythmias (16). The mechanism of death in
this case presented was complications of cardiac dysrhythmia.
The rhabdomyolysis was secondary to the anoxic brain injury.
The ancillary tests were used to rule out congenital causes of
cardiac dysfunction.
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A variety of sclerosing agents have been used with varying
success rates. The publications about the value of the use of
phenol as sclerosing agent for PR have been mixed. One report
indicated 89% cure rates after one or two injections (17). This
study reported 100% cure rates after three injections and documented
no complications. Another study reported 91 of 100 (91%) cure
rate after one injection and 100% cure rate after two injections
and no complications (18). Another report indicated complica-
tions, including mucosal sloughing and perianal fistulae, in 27%
of cases (3). To our knowledge, this case report is the only
report of fatality because of phenol toxicity after IS that has
been reported in the literature.

Fatalities following phenol poisoning, because of industrial
exposure, from chemical peel, and when used as a local anesthetic
have been reported in the literature (10,14,19). The information on
the available cases of phenol-related intoxication or fatality is sum-
marized in Table 3. Owing to variation in technology for the test-
ing, etc., a select few cases are discussed later in relation to our
case. Soares and Tift (10) document the autopsy findings in three
cases, one case of medication overdose, and two cases due incor-
rect formulation of Castellani’s paint. Castellani’s paint is a mix-
ture of phenol, basic fuchsin, resorcinol, ethanol, acetone, and
water. The concentration of phenol is available in blood in two
cases (2.7 mg/dL and 5.6 mg/dL) and in liver of one case
(7.4 mg/100 mg wet tissue). Bentur et al. (14) describe a case of
industrial exposure when 90% phenol spilled over a man’s left
foot. He collapsed after 4%2 h of exposure. His peak serum phenol
concentration was 21.6 pg/mL, and peak urine phenol was
13,416 mg/g creatinine. Gupta et al. (19) describe a case of intoxi-
cation after wrong formulation of phenol preparation for nerve
block injection (89% instead of the prescribed 6% solution). No
phenol concentration in blood is documented on this case.

The only case comparable to our case is reported by Unlu
et al. (16). The case involves that of an 1l-year-old boy who
underwent chemical peel for Xeroderma pigmentosum. He was
treated with an 88% phenol solution to about 15% of body sur-
face area in an “apply and rinse” procedure. He developed car-
diac arrhythmia and was aggressively treated, and he survived.
His urinary phenol concentration of postprocedure day 1 was
58.9 mg/dL but decreased to 19.5 mg/dL on follow-up measure-
ments. Aggressive hydration and hemodialysis therapies were
rapidly instituted, and the patient survived. Our case demon-
strates the acute onset of cardiovascular collapse secondary to
phenol. In our case, however, the patient was aggressively resus-
citated for nearly 2 h with successful return of spontaneous cir-
culation at that point. However, because of the prolonged
cardiac arrest and hypoxia, she developed expected sequelae of a
prolonged down time, including anoxic encephalopathy, DIC,
and rhabdomyolysis. Interestingly DIC was not documented in
all the reports reviewed by us.

There are three ways to postulate the unfortunate outcome in
our case and all involve avenues that will deliver a high concen-
tration of phenol to the systemic circulation. First, a greater
amount of drug could have been placed into the solution used.
The product was extemporaneously prepared by the hospital
pharmacist, and human error could have occurred. We ruled this
possibility out by a secondary external analysis of the product
used, which confirmed the 3.1% phenol concentration. The origi-
nal syringe and container was submitted for the phenol concen-
tration testing. Second, the drug was inadvertently delivered
directly into the vascular system. However, the surgeons ruled
this out as they confirmed that prior to drug administration, there
was no blood return to the syringe. The third possibility that a
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high concentration of drug was delivered into the central com-
partment because of the same mechanism that has been
described previously with dermal application except that in this
area of the body (rectal mucosa and associated vascular inti-
macy/ surface area) in this particular patient, an amount of phe-
nol was absorbed sufficient to produce death. After this tragic
incident, one must question the utility of phenol in this proce-
dure when there are other, safer alternatives.
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