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Abstract

Tetanus after gastrointestinal surgery is an extremely rare but very dangerous disease caused by

infection with Clostridium tetani. Tetanus can occur due to bacterial infection during surgery or

dressing change, or the bacteria may exist in the patient’s intestines and be discharged with feces.

This report describes a 71-year-old woman who developed tetanus 3 days after a hemorrhoidal

ligation. Clinicians need to be aware of symptoms of C. tetani infection that might present in

patients who have undergone gastrointestinal procedures.

Keywords

Tetanus, hemorrhoid, gastrointestinal surgery, Clostridium tetani, elderly, vaccination

Date received: 5 April 2020; accepted: 10 September 2020

Introduction

Tetanus is common in low- and middle-

income countries but rare in high-income

countries.1 This preventable disease occurs

mostly in the elderly and children because

of their low immunity. Neonatal tetanus

refers to tetanus that occurs within 28

days of birth. China has carried out neona-

tal tetanus monitoring but there is a lack of

accurate research on the incidence of teta-

nus in the general population. Tetanus

infections usually occur following infection

of a wound. However, infections through
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hemorrhoid surgeries or other gastrointesti-
nal surgeries are rare. The incidence of post-
operative tetanus is 0% to 3.5%, most
frequently occurring after intra-abdominal
surgery, with about one reported case every
year in the United States and one case every
7 years in Canada.2 Despite the low number
of cases, preventing postoperative tetanus is
important because infection can be fatal.
Such infections usually develop within
24 hours. In this paper, we present a case
of generalized tetanus after hemorrhoid
ligation.

Case Report

A 71-year-old woman was admitted to our
hospital on 6 October 2019 because of tris-
mus (lockjaw) and dysphagia. Ten days
before admission, the patient had under-
gone hemorrhoid ligation at a local
county people’s hospital. In the early morn-
ing on the third day after operation,
the patient was unable to speak clearly
and she had a stiff neck. On the fourth post-
operative day, the patient had difficulty
opening her mouth. The stomatology
department suspected inflammation and
administered antibiotics. After 8 hours,
the symptoms of the patient worsened and
the trismus and spasm gradually spread
from the neck to the lower extremities; the
patient did not lose consciousness during
the course of the disease. The patient was
transferred to a higher-level hospital but no
obvious abnormality was found by cranial
computed tomography scan. With a diag-
nosis of tetanus being considered, the
patient was transferred to our hospital for
treatment. On admission, her body temper-
ature was 36.8�C, blood pressure was 154/
84 mmHg, pulse rate was 47 beats/minute,
and respiratory rate was 22 breaths/minute.
Skin wounds were not found except for the
surgical wound. The patient was conscious
but unable to open her mouth, and she had
trismus and limited tongue extension.

Cervical stiffness was present, abdominal
muscles were slightly tense, and the muscle
tension of both upper and lower extremities
increased intermittently. Convulsion and
seizure were obvious when the muscles of
the extremities were touched. A diagnosis
of generalized tetanus was made. The
patient was sent to the intensive care unit
and underwent tracheal intubation. Tetanus
antitoxin and human tetanus immunoglob-
ulin were used to neutralize the tetanospas-
min, and penicillin and ornidazole were
administered to inhibit the proliferation of
Clostridium tetani. Other treatments were
administered in accordance with the
patient’s symptoms. Seventy-eight days
after admission, the patient could walk on
flat ground for 100 m unaided. She was dis-
charged and continued to strengthen the
lower limb muscles and improve function
at home. The patient gave verbal informed
consent for publication of this case report.

During treatment, the patient developed
several complications. She developed repeat-
ed pulmonary infection: Staphylococcus
aureus and Klebsiella pneumoniae were cul-
tured in sputum, and carbapenem-resistant
Acinetobacter baumannii were cultured in
bronchoalveolar lavage fluid. Meropenem
and other sensitive antibiotics were admin-
istered as the antibacterial treatments. She
also had a urinary tract infection and dys-
uria, caused by Proteus mirabilis, for which
levofloxacin was prescribed. Anemia and
abnormalities of blood coagulation func-
tion were diagnosed and were treated by
repeated infusion of red blood cells and
blood. She developed hypoproteinemia,
which was resolved by infusion of human
serum albumin and gastric hydrolyzed
whey protein, and oral ulcers, which were
treated by local application of basic fibro-
blast growth factor. Finally, because of the
long hospitalization and confinement to
bed, the patient developed lower limb
muscle atrophy and loss of motor ability,
as well as left posterior venous thrombosis
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and double calf tendon vein thrombosis.
Although the patient was treated using anti-
coagulation with low-molecular-weight
heparin, this condition was not fully recov-
ered by the time she was discharged.

Discussion

The bacterial species that causes tetanus is
Clostridium tetani. Bacteria of the genus
Clostridium are gram-positive obligate
anaerobes. The spores are widely distribut-
ed in the soil and environment. Although
the spores cannot reproduce, they disappear
after entering the human body and can
transform into the reproductive form of
C. tetani, which release tetanospasmin and
cause disease. Clostridium tetani can enter
human body through damaged skin or
mucous membranes, especially with con-
taminants such as rust, soil, and stool.
Infection is common in narrow and deep
wounds such as those resulting from epider-
mal wounds, surgical procedures, insect
bites, dental infections, compound frac-
tures, chronic sores and infections, and
intravenous drug abuse. These wounds are
prone to anaerobic conditions that favor
growth of C. tetani.

We searched English-language articles
from 1964 to 2020 in PubMed for relevant
case reports and articles. We used the
MeSH keyword “tetanus,” combined with
“digestive system surgical procedures,”
“surgical procedure operative,” and
“hemorrhoid.” All of the 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 19 case
reports of tetanus following gastrointestinal
procedures.3–18 Table 1 outlines the findings
and case summaries. In a study of 2422
patients with tetanus, 21.9% of patients
did not have significant wound invasion,
and it has been speculated that C. tetani
may also invade the body through small

abrasions.19 Tetanus may also occur
through co-infection with other bacteria.20

There are 20 cases, including ours, of teta-
nus obtained after gastrointestinal proce-
dures, although infection can occur after
other surgeries, such as functional endo-
scopic sinus surgery21 or plastic surgery22.
The procedures included resection of small
intestine (four cases), cholecystectomy (five
cases), cholecystectomy with bile duct
exploration (two cases), sigmoidoscopic
polypectomy (one case), operation for peri-
cecal abscess due to appendix perforation
(one case), drainage of perianal abscess
(one case), gastrectomy and transverse
colectomy (one case), pyloroplasty and
oversewing of duodenal ulcer (one case),
exploratory laparotomy (one case), and
hemorrhoid ligation (three cases). There
are two explanations for C. tetani infection
after gastrointestinal surgeries: (1) infection
can occur during surgery or dressing
change, or (2) C. tetani may exist in
human and animal intestines20 and be dis-
charged with feces. Wounds are prone to
contamination with feces following gastro-
intestinal surgery. Aerobic and facultative
anaerobic bacteria consume local oxygen
and provide the anaerobic microenviron-
ment that is conducive to growth and
reproduction of C. tetani. Therefore, hem-
orrhoids or other gastrointestinal surgeries
are high-risk procedures for C. tetani infec-
tion. Even though it is rare, doctors should
be aware of the early clinical signs caused
by C. tetani infection in the gastrointestinal
tract, such as dysphagia, trismus, neck stiff-
ness or pain, and muscle twitch.

Tetanus is a deadly yet vaccine-
preventable disease, and it is more
common in elderly patients than in younger
individuals. According to Table 1, all
patients were adults and 58% were elderly;
4 of the 18 patients with known outcomes
died as a result of C. tetani infection. The
lower immunity of older adults might
explain the more severe symptoms.

Lai et al. 3



T
a
b
le

1
.
Su
m
m
ar
y
o
f
ca
se

re
p
o
rt
s
id
e
n
ti
fie
d
in

th
e
lit
e
ra
tu
re

o
f
te
ta
n
u
s
fo
llo
w
in
g
ga
st
ro
in
te
st
in
al
p
ro
ce
d
u
re
s.

O
p
e
ra
ti
o
n

R
e
fe
re
n
ce

A
ge

(y
e
ar
s)

an
d
se
x

L
at
en
t

ti
m
e

(d
ay
s)

In
it
ia
l
sy
m
p
to
m
s

D
e
fin
it
iv
e

Te
ta
n
u
s

im
m
u
n
iz
at
io
n

O
u
tc
o
m
e

C
o
u
n
tr
y

R
e
se
ct
io
n
o
f
sm

al
l

in
te
st
in
e
(n
¼
4
)

Fu
ru
i
e
t
al
.,
1
9
9
8
3

7
5
M

1
Je
rk
in
g,
lim

b
ri
gi
d
it
y

O
p
is
th
o
to
n
u
s

N
o

A
liv
e

Ja
p
an

C
la
y
e
t
al
.,
1
9
6
4
4

6
1
M

2
Je
rk
in
g

O
p
is
th
o
to
n
u
s

N
M

A
liv
e

U
SA

M
o
ri
e
t
al
.,
2
0
1
2
5

8
4
F

3
L
e
g
ri
gi
d
it
y

O
p
is
th
o
to
n
u
s

N
o

A
liv
e

Ja
p
an

St
ry
p
st
e
in

e
t
al
.,
2
0
1
9
6

7
9
F

2
N
e
ck

st
iff
n
e
ss
,
tr
is
m
u
s

O
p
is
th
o
to
n
u
s,

tr
is
m
u
s

N
M

A
liv
e

B
e
lg
iu
m

C
h
o
le
cy
st
e
ct
o
m
y
(n
¼
5
)

C
ro
k
ae
rt

e
t
al
.,
1
9
8
4
7

4
4
N
M

6
N
e
ck

an
d
fa
ce

p
ai
n
,

st
iff
n
es
s

O
p
is
th
o
to
n
u
s

N
M

N
M

B
e
lg
iu
m

P
ar
ke
r
e
t
al
.,
1
9
8
4
8

4
7
F

1
0

N
M

T
ri
sm

u
s

U
n
ce
rt
ai
n

A
liv
e

U
K

P
ar
ke
r
e
t
al
.,
1
9
8
4
8

5
9
F

1
7

Sp
as
ti
c
ga
it

N
M

N
M

D
e
ad

U
K

O
’R
io
rd
ai
n
e
t
al
.,
1
9
9
1
9

4
6
M

1
1

A
b
d
o
m
in
al
sp
as
m
,
p
ai
n
,

fe
ve
r,
m
ild

tr
is
m
u
s

T
ri
sm

u
s

N
o

D
e
ad

Ir
e
la
n
d

M
ay
al
l
e
t
al
.,
1
9
9
8
1
0

6
8
M

N
M

N
M

N
M

N
M

D
e
ad

A
u
st
ra
lia

C
h
o
le
cy
st
e
ct
o
m
y
w
it
h
b
ile

d
u
ct

e
x
p
lo
ra
ti
o
n
(n
¼
2
)

L
e
n
n
ar
d
e
t
al
.,
1
9
8
4
1
1

4
9
F

1
2

Su
b
co
st
al
p
ai
n
,
ab
d
o
m
in
al

d
is
te
n
si
o
n

O
p
is
th
o
to
n
u
s

N
o

A
liv
e

U
K

L
e
n
n
ar
d
e
t
al
.,
1
9
8
4
1
1

6
6
F

1
6

A
b
d
o
m
in
al
p
ai
n

T
ri
sm

u
s

N
o

A
liv
e

U
K

Si
gm

o
id
o
sc
o
p
ic
p
o
ly
p
e
ct
o
m
y
(n
¼
1
)

Se
ge
l
e
t
al
.,
1
9
6
9
1
2

5
5
F

1
0

Je
rk
in
g

T
ri
sm

u
s

N
o

A
liv
e

So
u
th

A
fr
ic
a

O
p
e
ra
ti
o
n
fo
r
p
e
ri
ce
ca
l
ab
sc
e
ss

d
u
e

to
p
e
rf
o
ra
ti
o
n
o
f
th
e
ap
p
e
n
d
ix

(n
¼
1
)

Fe
d
er
m
an
n
e
t
al
.,
1
9
8
9
1
3

5
7
M

1
2

U
n
ce
rt
ai
n

U
n
ce
rt
ai
n

U
n
ce
rt
ai
n

A
liv
e

G
e
rm

an

D
ra
in
ag
e
o
f
p
e
ri
an
al
ab
sc
e
ss

(n
¼
1
)

M
ye
rs

e
t
al
.,
1
9
8
4
1
4

6
2
M

1
0

L
im
b
ri
gi
d
it
y,
re
st
le
ss
n
e
ss

T
ri
sm

u
s

N
o

A
liv
e

U
SA

G
as
tr
e
ct
o
m
y,
tr
av
e
rs
e
co
le
ct
o
m
y

(n
¼
1
)

Fl
e
sh
n
e
r
e
t
al
.,
1
9
8
8
1
5

4
8
M

2
1

A
b
d
o
m
in
al
p
ai
n
,
fe
ve
r

T
ri
sm

u
s,

o
p
is
th
o
to
n
u
s

N
o

A
liv
e

U
SA

P
yl
o
ro
p
la
st
y
an
d
o
ve
rs
ew

in
g
o
f
d
u
o
-

d
e
n
al
u
lc
e
r
(n
¼
1
)

K
at
z
e
t
al
.,
2
0
0
0
1
6

7
7
F

8
P
ai
n
le
ss

tr
is
m
u
s

T
ri
sm

u
s

U
n
ce
rt
ai
n

A
liv
e

C
an
ad
a

E
x
p
lo
ra
to
ry

la
p
ar
o
to
m
y
(n
¼
1
)

P
ar
ke
r
e
t
al
.,
1
9
8
4
8

6
5
F

1
2

N
M

N
M

N
o

D
e
ad

U
K

H
e
m
o
rr
h
o
id
s
lig
at
io
n
(n
¼
3
)

M
u
rp
hy

e
t
al
.,
1
9
7
8
1
7

3
3
F

7
D
ys
p
h
ag
ia
,
n
e
ck

p
ai
n

T
ri
sm

u
s

N
o

A
liv
e

U
K

K
as
h
e
r
e
t
al
.,
2
0
0
7
1
8

6
3
F

4
D
ys
p
h
ag
ia

T
ri
sm

u
s

N
o

A
liv
e

U
SA

P
re
se
n
t
ca
se
,
2
0
1
9

7
1
F

3
T
ri
sm

u
s,
d
ys
p
h
ag
ia

T
ri
sm

u
s,

o
p
is
th
o
to
n
u
s

N
o

A
liv
e

C
h
in
a

N
M
:
N
o
t
m
e
n
ti
o
n
e
d
.

4 Journal of International Medical Research



In China, the tetanus vaccine was licensed
in 1982.23 Even before the vaccine was
licensed in China, immunization targeting
children was planned in the 1970s, although
it was never carried out. Almost all patients
with tetanus in the United States were born
in 1940 or earlier because the tetanus vac-
cine used in the United States was approved
in 1940.24 A similar situation exists in the
United Kingdom, where all patients with
tetanus were born before the tetanus vac-
cine was approved in 1961.25 All patients
from Japan and Canada who developed
postoperative tetanus were born before vac-
cines were licensed in 196826 and 194027 in
those countries, respectively. Many adults
who were born before vaccine licensing
did not receive the tetanus vaccine; conse-
quently, they were at higher risk of devel-
oping tetanus. The tetanus vaccine can be
monovalent, such as tetanus toxoid; com-
bined with diphtheria toxoid or low-dose
diphtheria toxoid as a bivalent vaccine; or
in a trivalent combination with diphtheria
and pertussis toxoid,28 such as DTaP in
children or Tdap in adolescents and
adults.29 Aside from diphtheria and pertus-
sis, some countries have combined tetanus
toxoid vaccine with hepatitis B, polio, or
Haemophilus influenza type B vaccines.
Even though the tetanus vaccine has a
good protective effect on young people,
the concentration of tetanus antibody
declines with age. Therefore, regular boos-
ters for the tetanus vaccine targeting adults
should be implemented in China.

Conclusion

The incidence of tetanus after gastrointesti-
nal surgery is rare, but when it occurs,
the mortality rate is high. Patients who sur-
vive can develop drug-resistant bacterial
infections, anemia, hypoproteinemia, and
complications such as muscle atrophy,
which can seriously affect quality of life.
Therefore, surgeons need to pay attention

to patients with tetanus-related symptoms
after gastrointestinal procedures so that
they can diagnose the infection and admin-
ister appropriate medical treatments early.
In addition, we suggest preoperative testing
for tetanus antibodies, and preoperative tet-
anus vaccine and tetanus antitoxin injection
to be administered before gastrointestinal
surgeries, particularly for the elderly or
individuals who have never been vaccinated
against tetanus.
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