Surg Today (2012) 42:470-474
DOI 10.1007/s00595-011-0023-6

CASE REPORT

Postoperative tetanus after laparoscopic obturator hernia repair
for strangulated ileus: report of a case
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Abstract This report presents the case of an 84-year-old
woman who developed tetanus 3 days after the resection of
a gangrenous small intestine caused by obturator hernia
incarceration. The diagnosis of tetanus was clinically made
after the appearance of generalized spastic contractions
with opisthotonus. Clostridium tetani organisms residing in
the gastrointestinal tract were presumed to have been
endogenously inoculated into the strangulated intestine,
where it produced tetanospasmin, causing tetanus. The
patient successfully recovered after aggressive intensive
care. There have been 16 case reports of tetanus occurring
after gastrointestinal surgical procedures. Primary care
physicians should thus be aware of the fact that, although
extremely rare, C. tetani residing in the gastrointestinal
tract can provide a possible endogenous source of tetanus
infection.
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Introduction

Tetanus is a nervous system disorder characterized by

muscle spasms that are caused by the toxin-producing
anaerobe, Clostridium tetani. Tetanus is often a severe and
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fatal disease, although it is currently rare in developed
countries where active immunization programs provide
immunity to the infection in the general population. The
incidence of tetanus in Japan has been reported to range
from 66 to 123 cases per year during the period between
1999 and 2009 [1].

Tetanus usually occurs after C. fetani of exogenous
origin enters through acute injuries or chronic wounds.
Postoperative tetanus after a gastrointestinal surgical pro-
cedure is uncommon. This report presents a case of gen-
eralized tetanus after an emergency operation for
strangulated ileus caused by obturator hernia incarceration.

Case report

An 84-year-old woman presented at a community hospital
with right groin pain. Vomiting with abdominal pain
appeared 2 days later, and she was referred to our hospital.
She had a history of hypertension and bilateral knee
osteoarthritis for more than 20 years. She had no history of
recent trauma or tetanus toxoid immunization.

Her blood pressure at the time of admission was
104/59 mmHg, her pulse rate was 80 beats/min, and her
body temperature was 38.0°C. The abdomen was distended
and there was tenderness around the navel, but no rebound
tenderness was found. There were no external injuries or
wounds on her body, and her neurological examination was
normal. Laboratory findings showed leukocytosis (16900/
mm’) and an elevated serum C-reactive protein level
(21.3 mg/dl), but no hypoxia or metabolic acidosis was
observed. An X-ray of the abdomen showed distended
loops of the small bowel with air fluid levels. Computed
tomography (CT) revealed diffuse dilatation of the small
intestine, and protrusion of the bowel into the right
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obturator foramen (Fig. 1). She was diagnosed with small
bowel obstruction caused by incarceration of a right
obturator hernia, and a long intestinal suction tube was
inserted to induce intestinal decompression, followed by
laparoscopic surgery the next day.

Fig. 1 Computed tomography showing a bowel loop (arrow)
between the right obturator externus and pectineus muscles

Laparoscopic evaluation showed an incarcerated hernia
of the ileum (about 20 cm from the terminal ileum) in the
right obturator canal (Fig. 2a), and this was reduced by
tractioning the effluent intestine with atraumatic grasping
forceps. A white-colored purulent fluid was discharged into
the peritoneal cavity during the traction (Fig. 2b), indi-
cating that an abscess had formed in the right obturator
canal (Fig. 2c). The pus was obtained for bacteriological
examination. The incarcerated ileum was resected because
the strangulated region of the ileum was apparently gan-
grenous, and the bowel was anastomosed extracorporeally.

The culture reports on the purulent discharge revealed
identification of Proteus vulgaris, Enterobacter cloacae,
and Citrobacter sp., which are inhabitants of the intestinal
tract in humans, but C. tetani was not isolated. The
pathology disclosed that the incarcerated region of the
ileum was transmurally necrotic, with hemorrhage and
inflammation.

The patient’s postoperative course was uneventful until
the evening of the 3rd postoperative day, when both of the
patient’s knees were difficult to bend because of muscular
rigidity. She complained of pain in her right groin region,
but her inguinal region had no signs of redness or swelling.

Fig. 2 Intraoperative photographs. a Incarcerated small bowel at
right obturator foramen (arrow). Asterisk indicates distended affluent
intestine, double asterisk indicates effluent intestine. b A white-

colored pus (white arrow) was discharged during traction of the
intestine. ¢ A defect in the right obturator canal (arrowhead)
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The muscle around the patient’s neck was found to be rigid
2 days later (on the 5th postoperative day), accompanied
by a fever of 38°C and excessive sweating. Her abdominal
wall was rigid and the groin pain was increasing. These
findings led to an examination by abdominal CT to rule out
recurrence of the obturator hernia, postoperative peritoni-
tis, or abscess formation. No diagnosis of tetanus was
seriously considered at that time. Abdominal CT revealed
soft tissue density on the right obturator canal, compatible
with the postoperative changes and/or infection, but no
abscess was detected. She subsequently presented with
generalized tonic and periodic spastic muscular contrac-
tions with opisthotonus, accompanied by risus sardonicus.
A diagnosis of generalized tetanus was finally made, fol-
lowed by the administration of human tetanus immune
globulin, tetanus toxoid vaccination, and penicillin G
administration. She was intubated, artificially ventilated,
and sedated with propofol in the intensive care unit.
Vecuronium was continuously infused for 21 days fol-
lowing the 7th postoperative day.

The patient successfully recovered following a long
period of intensive care and two episodes of mechanical
ventilation-related pneumonia. The ventilator was discon-
nected on the 41st postoperative day. She was transferred
to the convalescence ward for rehabilitation.

Discussion

Tetanus occurs when spores of C. fetani, an obligate anaerobe
normally present in the gut of mammals and widely found in
soil, gains access to damaged human tissue. Clostridium tetani
transforms into a vegetative rod-shaped bacterium after
inoculation, and produces the metalloprotease, tetanospasmin
(also known as tetanus toxin) [2].

It is known that a diagnosis of tetanus is usually made
clinically based on the characteristic symptoms of tetanus,
and C. tetani is not isolated from wounds in many cases.
Likewise, the diagnosis of tetanus in the present case was
based upon the clinical findings, but it was not recognized
in the early stage, until generalized spastic contractions
with opisthotonus appeared. Tetanus has become an
uncommon disease in developed countries, including
Japan, so many practicing primary care physicians have
never experienced a case of the disease during their career
[3]. Furthermore, the possibility of tetanus occurring after
gastrointestinal surgical procedures in the absence of
external primary injuries is not widely known. The medical
staff in this hospital had never experienced a case of teta-
nus. The initial symptom of muscular rigidity in both of the
patient’s legs was assumed to be due to chronic osteoar-
thritis in her knees, which had been difficult to bend for
years.

@ Springer

We searched the English-language articles from 1966
to December 2010 in the MeSH system of PubMed for
relevant case reports and articles. The MeSH keywords
that were used included “tetanus,” combined with
“digestive system surgical procedures” and “surgical
procedures operative.” All relevant articles were
reviewed, and their reference lists were examined for
other relevant articles. Other articles were obtained and
reviewed from these reference lists. We found a total of
only 16 case reports of tetanus after gastrointestinal sur-
gical procedures. The procedures included open chole-
cystectomy (four cases) [4-6] cholecystectomy with
exploration of the bile duct (two cases) [7], resection for a
gangrenous small intestine (two cases) [8, 9], rubber band
ligation of hemorrhoids (two cases) [10, 11], cryosurgery
for internal hemorrhoids [12], drainage of an anorectal
abscess [13], sigmoidoscopic polypectomy [14], gastrec-
tomy and transverse colectomy [15], pyloroplasty and
oversewing of a bleeding duodenal ulcer [16], and
exploratory laparotomy for carcinoma in the omentum
and liver [5]. These cases are summarized in Table 1.
Tetanus can therefore occur after a wide variety of gas-
trointestinal surgical procedures.

The entry point of C. tetani in the current patient was
presumed to be the strangulated necrotic ileum incarcerated
in the right obturator canal. There had been no other focus
of infection where anaerobic bacteria could grow during
the possible incubation period in this patient. There is
evidence that C. tetani spores exist in the gut of asymp-
tomatic individuals. For example, Meyer et al. [17]
reported that the stools of healthy individuals often contain
tetanus organisms. A convergence of factors must occur for
the tetanus toxin to be elaborated in the human host, such
as a penetrating injury, coinfection with other bacteria,
devitalized tissue, a foreign body, and localized ischemia
[2]. The spores of C. tetani residing in the gut of the current
patient were thought to be inoculated into the devitalized,
necrotic strangulated intestine, resulting in bacterial growth
and production of tetanospasmin. Postsurgical immuno-
suppression [18] might also affect the progression of the
disease. Primary care physicians should be aware that,
although extremely rare, C. fetani organisms residing in the
gastrointestinal tract represent a possible endogenous
source of tetanus infection.

The number of reported cases of tetanus has declined
dramatically over the past 50 years in Japan, due to the
routine immunization of the diphtheria—tetanus—pertussis
combined vaccine (DTP) beginning in 1968 [19]. However,
many adults who were born before the introduction of
routine DTP immunization are inadequately vaccinated
against tetanus. The provisional report of the Japanese
National Epidemiological Surveillance of Vaccine-Pre-
ventable Diseases in 2008 found that the rate of tetanus
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Table 1 Summary of presentations for the reported cases

References  Year Age Operation Initial clinical findings Definitive clinical findings  Tetanus Outcome
(years)/ immunization
sex Onset Onset
(days post- (days post-
procedure) procedure)
Clay [8] 1964 61/M Small bowel 2 Jerking 4 Opisthotonus ~ NM Alive
resection
Segel [14] 1969 55/F Sigmoidoscopic 10 Lassitude 19 Trismus No Alive
polypectomy weakness
Murphy 1978 33/F Hemorrhoids 7 Dysphagia, neck 9 Trismus No Alive
[10] rubber band pain
ligation
Crokaert 1984 44/NM  Cholecystectomy 6 Neck and face 6 Opisthotonus ~ NM NM
[4] pain, stiffness
Myers [13] 1984 62/M Drainage anorectal 10 Restlessness, 12 Trismus No Alive
abscess limb rigidity
Lennard [7] 1984 49/F Cholecystectomy, 12 Subcostal pain, NM Opisthotonus ~ No Alive
CBDE abdominal
distension
Lennard [7] 1984 66/F Cholecystectomy, 16 Abdominal pain 19 Trismus No Alive
CBDE
Parker [5] 1984 47/F Cholecystectomy 10 NM 10 Trismus Uncertain Alive
Parker [5] 1984 59/F Cholecystectomy 17 Spastic gait 22 NM NM Dead
Parker [5] 1984 65/F Exploratory 12 NM 12 NM No Dead
laparotomy
Fleshner 1988 48/M Gastrectomy, 21 Abdominal pain, 26 Trismus, No Alive
[15] traverse fever opisthotonus
colectomy
O’Riordain 1991 46/M Cholecystectomy 11 Abdominal 12 Trismus No Dead
[61 spasm, pain,
fever, mild
trismus
Singh [12] 1992 42/M Hemorrhoids, 14 Fever, dysphagia 19 Trismus No Alive
cryosurgery
Furui [9] 1998 75/M Small bowel 1 Limb rigidity, 1 Opisthotonus ~ No Alive
resection jerking
Katz [16] 2000 77/F Pyloroplasty and 8 Painless trismus 8 Trismus Uncertain Alive
oversewing of
duodenal ulcer
Kasher [11] 2007 63/F Hemorrhoids 4 Dysphagia 6 Trismus No Alive
rubber band
ligation
Present 2011 84/F Small bowel 3 Leg rigidity 5 Opisthotonus ~ No Alive
case resection

CBDE common bile duct exploration, NM not mentioned

antitoxin positivity (those with an antitoxin titer higher
than 0.01 IU/ml, which is the minimum level of protec-
tive immunity to tetanus) was as high as >92% among
individuals up to 35-39 years of age, but the positive rate
was 25% in the 45- to 59-year-old individuals, and for
individuals older than 60 years was as low as 11% [1].
These findings are strongly correlated with the report on
the age distribution of tetanus cases, which found that the

majority of tetanus patients were older than 40 years
during the period from 2004 to 2008; i.e., 94% were older
than 40 and 75% were older than 60 years [1]. Tetanus is
a preventable, but possibly lethal disease. Immunization
of the population >40 years of age is recommended for
elimination of the disease in Japan because tetanus can
occur in the absence of external primary injuries, as in the
present case.
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