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Assessment of Tetanus Risk in the 
Pediatric Emergency Department

Tetanus is a life-threaten ing, preventable disease. It is most commonly acquired from 
a wound site; however, it can be obtained via inju ries of other tissues. Both primary and 
second ary measures of prevention contribute to the eradication of tetanus. Therefore, appro-
priate tetanus prophylaxis should be administered in a timely fashion when patients present 
with wounds or infected tissue. Because tetanus prevention can be so effective, it is imperative 
to review, document, and address any tetanus deficiencies.

— Ann M. Dietrich, MD, FAAP, FACEP, Editor

Tetanus is a life-threatening but preventable disease that is characterized by an 
acute onset of painful muscular contractions (usually in a descending pattern, start-
ing with trismus or lockjaw) and generalized rigidity.1 It is caused by the toxin of 
Clostridium tetani, a spore-forming bacterium. The spores can be found in soil, dust, 
and human and animal feces, entering the body through breaks in the skin and germi-
nating under low-oxygen conditions.1,2 The most successful intervention against teta-
nus in history is prevention through effective vaccination, which has led to a dramatic 
decline in the incidence of tetanus.3

Tetanus occurs in all parts of the world, most frequently in hot and wet climates 
where the soil contains large amounts of organic matter. Although rare in the United 
States, with an average of 29 reported cases per year from 1996 through 2009, tetanus 
has not been eradicated by vaccination programs.2 While early diagnosis and inter-
vention are lifesaving, prevention is the ultimate management strategy.4 According to 
the U.S. Centers for Disease Control and Prevention (CDC), nearly all cases of teta-
nus occur in children and adults who have never received a tetanus vaccine or adults 
who do not stay up-to-date on their 10-year booster shots.2

Although records from the fifth century B.C. contain clinical descriptions of teta-
nus, Carle and Rattone in 1884 first produced tetanus in animals by injecting them 
with pus from fatal human cases. During the same year, Nicolaier produced tetanus 
in animals by injecting them with soil. In 1889, Kitasato isolated the organism from 
a human victim, showed that it produced tetanus when injected into animals, and 
reported that the toxin could be neutralized by specific antibodies. In 1897, Nocard 
demonstrated the protective effect of passively transferred antitoxin; passive immuni-
zation in humans was used for treatment and prophylaxis during World War I. In the 
early 1920s, Ramon developed a method for inactivating tetanus toxin with formal-
dehyde, which led to the development of a toxoid by Descombey in 1924. This toxoid 
was first widely used during World War II.5

Background and Surveillance
Since 1947, there has been a dramatic reduction in the number of tetanus cases in 

the United States; however, cases do continue to occur. (See Figure 1.) The number of 
cases per year has dropped from a range of 445-524 in the 1950s to a range of 26-37 
from 2010-2013.6 Even the U.S. mortality rate has declined significantly, from a high 
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EXECUTIVE SUMMARY
 z The following factors have contributed to the reduction in 

tetanus since 1900: 1) the use of tetanus antitoxin for wound 
management; and 2) the introduction of tetanus toxoid 
vaccines in the 1930s and 1940s, which led to universal 
childhood immunization and the addition of decen nial 
tetanus toxoid boosters for adults.

 z Inadequate immunization (non-immunized, partially 
immunized, or fully immunized individuals who fail to 
maintain adequate immunity with periodic booster doses) 
continues to be a vital cause of tetanus.

 z Clostridium tetani is a rod-shaped, obligate anaero bic, 
gram-positive species that is motile and heat sensitive. The 
main site of infection is usually a wound, which can range 
anywhere from minor to severe, especially puncture wounds 
or contaminated wounds.

 z Early on, tetanus may present as local muscular rigidity in the 
clostridium-containing wound or with dysphagia; however, 
the most common presentation is generalized muscle spasms. 
It usually follows a descending pattern, first causing trismus 
or “lockjaw” and then manifesting with muscle rigidity of 
the neck, throat, abdomen, and extremities. Reflex spasms 

also develop in most patients, trig gered by minimal sensory 
stimuli.

 z In cases of suspected tetanus, wounds should be cultured; 
however, only about 30% of cases actu ally recover C. tetani.

 z The spatula test is a simple diagnostic bedside test that 
involves touching the oropharynx with a tongue blade 
(spatula). In normal circumstances, this elicits a gag reflex, 
and patients try to expel the blade (i.e., a negative test result). 
If tetanus is present, patients develop a reflex spasm of the 
masseters and bite the blade (i.e., a positive test result).

 z The treatment of tetanus includes wound care, management 
of the symptoms and com plications including treatment 
of muscle spasm, prevention of respiratory and metabolic 
complications, neutraliza tion of circulating toxin to prevent 
the continued spread, and elimination of the source.

 z In a sample of 200 patients, a comparison of the Tetanos 
Quick Stick (TQS) test to an enzyme-linked immu nosorbent 
assay found the former had an 88.1% sensitivity and 97.6% 
specificity compared with the latter, and the positive and 
negative predictive values of the TQS test were 99.3% and 
66.1%, respectively.

of 394 deaths in 1951 to only three deaths 
in 2010.6 The following factors have con-
tributed to this reduction in tetanus since 
1900: 1) the use of tetanus antitoxin for 
wound management; and 2) the introduc-
tion of tetanus toxoid vaccines in the 1930s 
and 1940s, which led to universal child-
hood immunization and the addition of 
decennial tetanus toxoid boosters for adults. 
In addition to scheduled immunizations, 
which have helped increase maternal levels 
of immunity, improvement in childbirth 
practices (sanitary delivery) also has led to 
the near elimination of neonatal tetanus 
in the United States.4 Other factors con-
tributing to decreased exposure include 
improved wound care management and 
increased rural-to-urban migration during 
the first half of the 20th century.1

Immunization almost exclusively has 
eliminated tetanus in the United States. 
However, inadequate immunization 
(non-immunized, partially immunized, or 
fully immunized individuals who fail to 
maintain adequate immunity with periodic 
booster doses) continues to be a vital cause 
of tetanus.1 From 1972 to 2008, only 142 
out of 2,037 tetanus cases (excluding neo-
natal tetanus) had received three or more 
prior doses of tetanus toxoid-containing 
vaccines; however, just slightly more than 
half of those cases (1,185) had a known 
vaccination status, with 1,042 being inad-
equately vaccinated altogether.7,8

Currently, adults primarily are affected 
by tetanus because they have a higher rate 
of being unvaccinated or inadequately vac-
cinated.4 Between 2001 and 2008, about 
90% (210 out of 233) of the tetanus cases 
were among persons aged 20 years or older, 
with the highest percentage of occurrence 
among those aged 20-64 years.8 However, 
the highest risk of mortality was among 

patients older than 65 years of age. (See 
Figure 2.) Despite the greater prevalence in 
adults, tetanus still occurs in children in the 
United States; 22 out of the same 233 cases 
were in patients younger than 20 years of 
age, including one case of neonatal teta-
nus.8 Therefore, it is imperative to review 
the immunization status of all patients 
who present to the emergency department, 

Figure 1. Number of Total and Fatal Cases of Tetanus  
Reported to the CDC from 1955 to 20146
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regardless of age and especially when there 
is any concern for an open wound.

The National Diseases Surveillance 
System (NNDSS) monitors national teta-
nus surveillance; however, it relies on physi-
cians to report tetanus cases to state and 
local health departments, who then report 
these cases to the NNDSS.2,8,9 The reports 
are then transmitted to the CDC.

Worldwide, tetanus is predominantly a 
disease of underdeveloped countries located 
in warm, damp climates. Tetanus affects 

all age groups, with the highest prevalence 
found in newborns and young people. In 
1992, an estimated 578,000 infant deaths 
were  due to neonatal tetanus.4 In 1998, 
there were 215,000 tetanus deaths, with 
more than 50% occurence in people on 
the African continent.4 Overall, the annual 
incidence of tetanus is 0.5-1 million cases.10 
The World Health Assembly first called 
for elimination of neonatal tetanus in 1989. 
In 1999, the goal was expanded to include 
elimination of maternal tetanus.11 At that 

time, 57 countries still had not eliminated 
maternal and neonatal tetanus. Since 
2009, tetanus has been one of the target 
diseases of the World Health Organization 
Expanded Program on Immunization. As 
of 2016, there has been a 90% reduction in 
neonatal tetanus mortality since 1988.11

Etiology
Tetanus can be acquired outdoors as well 

as indoors. The incubation period usually 
ranges from three to 21 days, and averages 
about 7-10 days.12

C. tetani is a rod-shaped, obligate anaero-
bic, gram-positive species that is motile and 
heat sensitive. It forms terminal spores that 
are resistant to heat and antiseptics, giv-
ing it the classic drumstick appearance on 
Gram stain.2 (See Figure 3.) The species is 
found mainly in soil and animal intestines; 
however, it also can be found in human 
feces, on skin surfaces, and in contaminated 
heroin.1,2,4

The main site of infection is usually 
a wound, which can range anywhere 
from minor to severe, especially puncture 
wounds or contaminated wounds.2,4 Often, 
treatment is not sought with the initial 
incident. The site of antecedent acute injury 
is the lower extremity (52%), upper extrem-
ity (34%), and head or trunk (5%).4 Other 
common ways tetanus enters the body are 
through burns and injuries with devitalized 
tissue.2 Less common routes of exposure 
include dental infections or procedures, 
surgical procedures, compound fractures, 
chronic sores and acute infections (skin 
ulcers, abscesses, gangrene), penetrating eye 
injuries, otitis media, tattoos, intramuscular/
subcutaneous injections, and intravenous 
(IV) or subcutaneous illicit drug use.

See Table 1 for tetanus surveillance data 
in the United States (130 cases with one 
unknown injury history) between 1998 and 
2000.9

Pathophysiology
Under favorable anaerobic conditions, 

such as in dirty, necrotic wounds, tetanus 
spores germinate and may produce tetano-
spasmin, an extremely potent neurotoxin.12 
Tetanospasmin affects both the peripheral 
and central nervous systems and causes 
the clinical manifestations of tetanus.1,2,4,13 
The estimated minimum lethal dose is 2.5 
nanograms per kilogram of body weight.14 
Once the toxin is produced, it dissemi-
nates via the blood and lymphatic system 
to eventually reach and enter all motor 
neurons.1,2,4 The toxin then travels in a 

Figure 2. Reported Cases of Tetanus, Survival Status of 
Patients, and Average Annual Incidence Rates by Age 
Group—United States, 2001-2009

SOURCE: http://www.cdc.gov/vaccines/pubs/surv-manual/chpt16-tetanus.html

Figure 3. Micrograph Depicting Group of Clostridium  
tetani Spores 

SOURCE: http://www.cdc.gov/tetanus/about/photos.html
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retrograde manner from multiple nerve 
terminals to the spinal cord and ultimately 
into central inhibitory neurons.1,2,14,15

Once in the central inhibitory neurons, 
tetanospasmin interferes with the release 
of neurotransmitters,1,2,4 particularly the 
major inhibitory ones. Consequently, both 
gamma-aminobutyric acid (GABA)-
containing and glycine-containing vesicles 
are not released into the synapses, leading 
to the loss of central inhibitory impulses on 
both motor and autonomic neurons.15 This 
results in uncontrolled muscle spasms in 
response to normal sensory stimuli (touch, 
loud noises, and bright lights) and auto-
nomic dysfunction (hyper/hypotension, 
tachy/bradycardia, etc.).2,4,13,16 

The shortest peripheral nerves are the 
first to deliver the toxin to the central 
nervous system, which leads to early symp-
toms of facial distortion and back and neck 
stiffness. Once the toxin becomes fixed 
to neurons, it cannot be neutralized with 
antitoxin. Recovery of nerve function from 
tetanus toxins requires sprouting new nerve 
terminals and forming new synapses to 
then allow appropriate release of inhibitory 
neurotransmitters.4 Complete recovery 
could take months.2

Clinical Presentation
Early on, tetanus may present as local 

muscular rigidity in the clostridium- 
containing wound or with dysphagia; 
however, the most common presentation 
is generalized muscle spasms.2,4 It usually 
follows a descending pattern, first causing 
trismus or “lockjaw” and then manifesting 
with muscle rigidity of the neck, throat, 
abdomen, and extremities.1,2,4,17 Reflex 
spasms also develop in most patients, trig-
gered by minimal sensory stimuli.4 The 
spasms can last for seconds to minutes, 
continue for three to four weeks, increase 
in intensity or frequency, and cause com-
plications such as apnea (intercostal and 
diaphragm involvement), asphyxia (laryn-
geal involvement), fractures, dislocations, 
or rhabdomyolysis.2,4 Other presenting 
complaints or symptoms include headache, 
rapid heart rate, sweating, restlessness, and 
elevated blood pressure.2,3,13,16 Autonomic 
dysfunction becomes progressively evident 
as the level of toxin in the central nervous 
system increases.3,4,16

Risus sardonicus is a condition in which 
there is sustained contraction of facial mus-
cles, creating a sneering grin expression.4,13 
(See Figure 4.) Severe tetanus can result in 
opisthotonos, which is backward arching 

Figure 4. Risus sardonicus

Risus sadonicus is a fixed “sarcastic” grimace and anxious expression, with 
drawing up of the eyebrows and corners of the mouth due to spasms of the 
masseter and other facial muscles, usually accompanied by rigidity of neck and 
trunk muscles and arching of back.

SOURCE: http://www.immunizenevada.org/vaccines/vaccine-preventable-diseases

Table 1. Tetanus Surveillance Data in the United States 
(1998-2000)

• Seventy-three percent (94/129) of patients had an acute injury, including 
puncture wounds (50%), lacerations (30%), and abrasions (9%).

 - Puncture wounds included stepping on a nail (15 cases), splinter (five 
cases), injury from barbed wire (five cases), a tattoo (one case), and a 
spider bite (one case).

 - The environment in which the injury occurred was reported for 83 
patients.

• Thirty-seven patients (45%) were injured at home or indoors, 26 (31%) 
while gardening or farming, 19 (23%) while engaging in other outdoor 
activities, and one (1%) in an automobile accident.

 - Only 37% of the 94 patients sought medical care.
• Twenty-six percent of patients (34/129) had no acute injury.

 - Patients had abscesses, ulcers, gangrene, gingivitis, or other 
infections.

• One case involved neonatal tetanus.
• Twelve percent of patients (16/130) were diabetic. 
• Fifteen percent of patients (19/130) were injection-drug users.
• Highest average annual incidence was among persons 60 years of age or 

older.
• Seventy-five percent of the deaths (15/20) were among patients 60 years of 

age or older.
• The highest incidence was among Hispanics (0.38 cases per million 

population), followed by whites (0.13 cases per million population), and 
then by African Americans (0.12 cases per million population).

• No deaths occurred among those who were up-to-date with tetanus 
vaccinations.
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of the head, neck, and spine due to severe 
muscular spasms. Tetanic seizures also 
may develop, usually indicating a poorer 
prognosis if present since the frequency 
and severity of seizures are related to sever-
ity of the disease.2,4 These seizures seem to 
resemble epileptic seizures with the sudden 
onset of tonic contractions; however, there 
is no loss of consciousness, and the patient 
is usually in severe pain. 2,4

Clinical Types of Tetanus
Tetanus can be categorized into the 

following four clinical types: generalized, 
localized, cephalic, and neonatal.

Generalized Tetanus
The initial presenting symptom of 

generalized tetanus, which is the most 
common form seen in 75-81% of cases, 
typically is trismus or “lockjaw.”1,2,4,17 Other 
than a primary care physician, a dentist 
or oral surgeon may be the first person to 
see the patient. The muscle rigidity then 
starts to progress downward from the face.3 
Depending on the distance from the site 
of the injury to the central nervous system, 
symptoms may manifest earlier or later, 
correlating with a broad incubation period 
of 3-21 days.5 Generalized tetanus also can 
affect the autonomic nervous system and 
includes symptoms such as diaphoresis, 
hyperthermia, arrhythmias, and fluctuat-
ing blood pressure.1,3,5,16,17 Patients remain 

lucid in most cases. Other possible features 
include reflex spasms, sustained facial con-
traction (risus sardonicus), opisthotonos, 
and generalized seizure-like activity.3,4,5,12

Localized Tetanus
The next most common presentation of 

tetanus is localized tetanus, which occurs 
in up to 15% of cases.4,5 Localized tetanus 
generally involves the extremity with the 
contaminated wound and has a highly vari-
able severity.2 In milder cases, patients may 
have some persistent muscular contrac-
tion; in more severe cases, they may have 
intense, painful spasms.2,4,12 Local tetanus 
may persist for several weeks, but it usually 
is self-limited, with only about 1% of cases 
resulting in death.1,4,5 More severe cases 
even may precede the onset of generalized 
tetanus.2,5

Cephalic Tetanus
Cephalic tetanus is a rare form of the 

disease that usually is associated with 
chronic otitis media or head trauma, and 
it has a poor prognosis.2,4,5 Involvement of 
the cranial nerves typically results, espe-
cially in the facial region (most frequently 
CN VII).2,5 Ophthalmoplegic tetanus is 
a variant that develops after penetrating 
eye injuries and results in CN III palsies 
and ptosis.18 Cephalic tetanus usually has 
a shorter incubation period of 1-2 days 
with a higher risk of mortality and can 

progress quite rapidly.2 Like localized 
tetanus, cephalic tetanus can remain local-
ized or develop into generalized tetanus if 
untreated.2,4

Neonatal Tetanus
Although it is extremely rare in the 

United States, neonatal tetanus is still com-
mon in developing countries and has a very 
poor prognosis.2,19 Worldwide, this disease 
accounts for 5-7% of neonatal mortality, 
but the mortality is as high as 50% in some 
developing nations.20 Neonatal tetanus is a 
form of generalized tetanus that occurs in 
newborns, resulting from infection.2 The 
usual causative factor is the use of con-
taminated (unsterile) delivery instruments 
when dealing with the umbilical cord 
of newborns of unimmunized mothers 
(resulting in no neonatal protective passive 
immunity).2,19 This disease is sometimes 
referred to as “the disease of the seventh 
day” because the typical incubation period 
is 3-14 days after birth, with an average of 
about seven days.2,12 Presenting symptoms 
include the inability to suck, poor feeding, 
irritability, rigidity, facial grimacing, severe 
spasms, and opisthotonos.4,12 The World 
Health Organization defines neonatal 
tetanus as an illness occurring in a neonate 
who has the normal ability to suck and 
cry in the first two days of life, but who 
loses this ability between days three and 
28 and becomes rigid and has spasms.12 In 
neonates, sepsis can accompany tetanus, 
exacerbating the severity of illness.20 The 
mortality rate is very high, exceeding 70%, 
but it is only 10-20% when modern ICU 
care is available.12,20 Some survivors of neo-
natal tetanus have been reported to have 
neurological damage, ranging from cerebral 
palsy and severe psychomotor retarda-
tion to subtle intellectual and behavioral 
abnormalities.20

Diagnosis
The diagnosis of tetanus is made strictly 

on clinical grounds.20 In cases of suspected 
tetanus, wounds should be cultured; 
however, only about 30% of cases actu-
ally recover C. tetani.1 It is important to 
note that C. tetani can be isolated from 
the wounds of patients who do not have 
tetanus.1 The differential diagnosis includes 
other causes of trismus. (See Table 2.) 
Seizures, meningitis, and metabolic disor-
ders, such as hypoglycemia and hypocalce-
mia, must be ruled out in neonates.20

No laboratory tests specific for the 
diagnosis of tetanus exist.4,12 A moderate 

Table 2. Differential Diagnosis of Tetanus3,20

• Conversion disorder 
• Dental infection
• Encephalitis 
• Hemorrhagic stroke
• Hypocalcemia
• Malignant neuroleptic syndrome
• Mandible dislocation
• Medication-induced dystonic reactions 
• Meningitis 
• Parotitis
• Peritonsillar abscess 
• Psychogenic tetanus 
• Rabies 
• Spider envenomations (e.g., black widow) 
• Stiff man syndrome
• Strychnine poisoning
• Subarachnoid hemorrhage 
• Temporomandibular joint disease
• Tonsillitis
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peripheral leukocytosis may be present 
on a complete blood count along with an 
increased opening pressure on cerebrospi-
nal fluid (CSF) studies, especially during 
muscular spasms; otherwise, these labora-
tory studies are unremarkable. In addition, 
elevated serum levels of muscle enzymes 
(creatine kinase, aldolase) may occur.

Serologic testing is another consider-
ation. The minimum level of protective 
antibody in the normal population is 
between 0.01 and 0.15 IU/mL. The major-
ity of vaccinated individuals should dem-
onstrate protective levels of antibody > 0.15 
IU/mL. After a complete primary series of 
tetanus vaccination (three properly spaced 
doses in persons 7 years of age and older, or 
four doses in children younger than 7 years 
of age), nearly 100% of patients achieve 
protective levels in their blood.2 Antitoxin 
levels, however, decrease over time, thus 
leading to the recommendation of routine 
tetanus boosters every 10 years.2 Although 
quite rare, fatal tetanus cases still occur 
despite having protective levels; therefore, 
serology alone cannot exclude the diagno-
sis of tetanus.1,20 Unfortunately, assays for 
antitoxin levels are not readily available to 
emergency physicians. 

The spatula test is a simple diagnostic 
bedside test that involves touching the 
oropharynx with a tongue blade (spatula).21 
In normal circumstances, this elicits a gag 
reflex, and patients try to expel the blade 
(i.e., a negative test result). If tetanus is 
present, patients develop a reflex spasm of 
the masseters and bite the blade (i.e., a pos-
itive test result). In 400 patients, this test 
had a sensitivity of 94% and a specificity of 
100%. No adverse sequelae (e.g., laryngeal 
spasm) were reported.21

Treatment
The treatment of tetanus includes 

wound care, where required, as well as 
management of the symptoms and com-
plications directed toward the treatment 
of muscle spasm, prevention of respiratory 
and metabolic complications, neutraliza-
tion of circulating toxin to prevent the 
continued spread, and elimination of the 
source.4,12 Tetanus is a medical emergency, 
usually requiring admission to an ICU. 
Because of the risk of reflex spasms, the 
patient should stay in a dark and quiet 
environment. Clinicians should avoid 
unnecessary procedures and manipulations.

Hospitalization, along with the admin-
istration of both tetanus toxoid vaccine 
and tetanus immunoglobulin (TIG), is 

required in addition to other supportive 
measures.2,12 TIG helps neutralize any 
unbound toxin and may prevent further 
progression, but it may not ameliorate the 
existing symptoms.12 A dose of 3,000-
10,000 units intramuscularly should be 
given as soon as the diagnosis of tetanus 
is considered, with part of the dose infil-
trated around the wound.4,22 Management 
also includes antispasmodic medications, 
aggressive wound care, antibiotics, and the 
ability to maintain an adequate airway.2,22 
Intubation and ventilation is required in 
67% of patients.4 Adequate hydration and 
nutrition are also important, especially 
since tetanus can result in such high meta-
bolic demands.

Antibiotics are recommended universally 
for patients with tetanus, although their 
efficacy in altering the clinical course is 
unclear.4,22 Metronidazole is the preferred 
drug of choice, but penicillin G also is 
acceptable.

Generalized muscle spasms are life-
threatening since they can cause respiratory 
failure, lead to aspiration, and induce gen-
eralized exhaustion in patients.22 Several 
drugs may be used to control these spasms; 
benzodiazepines (such as diazepam) are 
the drugs of choice. The dosing is adjusted 
according to the clinical response, but large 
doses or prolonged continuous IV infu-
sion may be needed in severe cases. There 
is a risk of precipitating metabolic acidosis 
due to the preservative propylene glycol 
when using large doses of diazepam.3 
Benzodiazepines should be tapered gradu-
ally as the patient recovers to avoid benzo-
diazepine withdrawal syndrome.

Baclofen is a central acting GABA-B 
receptor agonist, but it has poor penetra-
tion across the blood–brain barrier and 
hence is ineffective in tetanus.3 Intrathecal 
baclofen has been used anecdotally and in 
case series to wean patients off the ven-
tilator and stop the diazepam infusion.4 
Intrathecal baclofen is 600 times more 
potent than orally administered baclofen. 
Repeated intrathecal injections have been 
efficacious in limiting the duration of arti-
ficial ventilation or preventing intubation. 
The daily baclofen dose infused has ranged 
from 500-2,000 µg in many case reports. 
At these doses, respiratory depression 
as well as cardiovascular instability were 
observed.3

Magnesium sulfate (dosage below) or 
morphine sulfate (0.5 to 1.0 mg/kg per 
hour IV continuous infusion) can help 
with autonomic dysfunction control and 

painful spasms, while antihypertensive 
medications, such as beta-blockers, also 
may assist with autonomic control.13,16,23,24 
In a randomized, double-blind trial in 256 
patients with severe tetanus in Vietnam, 
magnesium sulfate infusion was compared 
with placebo.25 The patients were randomly 
assigned to magnesium sulfate (loading 
dose 40 mg/kg over 30 minutes, followed 
by continuous infusion of either 2 g/hr for 
patients > 45 kg or 1.5 g/hr for patients  
≤ 45 kg) vs. placebo. Magnesium infusion 
significantly reduced the requirement for 
other drugs to control muscle spasms, and 
patients treated with magnesium were 
4.7 times less likely to require verapamil 
to treat cardiovascular instability (95% 
confidence interval, 1.4-15.9). Magnesium 
sulfate infusion did not reduce the need for 
mechanical ventilation.

Labetalol (0.25-1.0 mg/min) frequently 
has been administered to tetanus patients 
in the ICU because of its dual alpha- and 
beta-blocking properties. Beta-blockade 
alone (e.g., propranolol) should be avoided 
because of reports of sudden death.22

Tetanus is one of the few bacterial 
diseases that does not confer immunity 
following recovery; therefore, patients still 
require active immunization with a tetanus 
toxoid vaccine to help prevent recurrence.2,5

Complications
Prior to 1954, asphyxia from tetanic 

spasms was the usual cause of death; 
however, with the advent of neuromuscu-
lar blockers, mechanical ventilation, and 
pharmacological control of spasms, sud-
den cardiac death has become the leading 
cause of death. This has been attributed to 
excessive catecholamine productions, direct 
action of tetanospasmin or tetanolysin on 
the myocardium. Other complications 
include: long bone fractures, glenohumeral 
joint and temporomandibular joint disloca-
tions, hypoxic injury, aspiration pneumonia, 
pulmonary emboli, paralytic ileus, pressure 
sores, urinary retention, malnutrition, stress 
ulcers, coma, nerve palsies, neuropathies, 
psychological after-effects, and flexion 
contractures.2,4,5

Prognosis
Tetanus tends to be less severe among 

patients who have received a primary series 
of tetanus vaccines compared to those who 
are partially vaccinated or unvaccinated. 
The prognosis depends on the incubation 
period, the time from spore inoculation to 
first symptom, the time from first symptom 
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to first tetanic spasm, or any associated sec-
ondary complication.4 In general, shorter 
intervals indicate more severe tetanus and 
a poorer prognosis. Interestingly, shorter 
incubation periods (< 7 days) are associ-
ated with more contaminated wounds, 
more severe disease, the development of 
complications, and a higher risk of mor-
tality.2,26 Although recovery can be quite 
slow (around 2-4 months), patients usually 
return to their baseline state of health.

Historically, the overall mortality rate for 
generalized tetanus in the United States 
was 30% and higher (52%) for patients 
older than 60 years of age, with both 
cephalic and neonatal tetanus being more 
severe and having higher mortality rates. 4 
However, in the last 20 years, the reported 
U.S. mortality rates have been less than 5%. 
(See Figure 1.) From 2001-2008, 77% of 
U.S. deaths were in patients older than 60 
years of age.8 Other associated risk factors 

for mortality include patients who require 
mechanical ventilation, contaminated 
lesions of the face and head, and early onset 
of convulsions.4 Autonomic dysfunction 
tends to correlate with a higher rate of 
mortality as well.27

Vaccination and 
Prevention

Protection against tetanus is antibody-
dependent and can be achieved only 
through active (tetanus vaccine) or passive 
(tetanus-specific immunoglobulin) immu-
nization.12 Neonates born to a properly 
immunized mother develop a protective 
passive immunity, in which maternal anti-
bodies wane over a period of 6-12 months. 
Therefore, beyond early infancy, active 
immunity via a primary vaccine series is 
required for further protection, in addi-
tion to subsequent timely booster doses 
— hence primary prevention.1,2 Passive 

protection with anti-tetanus antibody 
(TIG) may be required, depending on a 
patient’s vaccination status and type of 
wound, a component of secondary preven-
tion. (See Figure 5.) 

Various formulations of tetanus toxoid-
containing vaccines are available in the 
United States. (See Figure 6.) Tetanus tox-
oid is available in combination with both 
diphtheria and acellular pertussis in both 
pediatric and adult formulations.2 DTaP 
(tetanus with diphtheria toxoids and acel-
lular pertussis) and DT (diphtheria and 
tetanus toxoids) are licensed for infants and 
children younger than 7 years of age, while 
Td (tetanus and diphtheria toxoids), Tdap 
(tetanus with diphtheria toxoids and acel-
lular pertussis), and TT (tetanus toxoid) 
are licensed for both children 7 years of 
age and older and adults.1,2 In 2005, two 
brands of Tdap, Boostrix (now approved 
for patients 10 years of age and older) and 

Figure 5. Summary Guide to Tetanus Prophylaxis in Routine Wound Management
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Figure 6. Available Tdap- and DTaP-containing Vaccinations
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Adacel (approved for patients 11-64 years 
of age) were licensed for adolescents and 
adults; however, according to the CDC, 
either Tdap product may be used in 
patients 65 years of age and older.1,2,28,29 
Pediarix (DTaP-IPV-HepB) and Pentacel 
(DTaP-IPV-Hib) are other pediatric 
combination vaccines that include tetanus 
and other antigens.

Pediatric formulations (DT and DTaP) 
have a similar amount of tetanus toxoid 
as adult Td, but contain three to four 
times as much diphtheria toxoid.2 Tetanus 
toxoid should always be administered in 
combination with diphtheria toxoid given 
that periodic boosting is needed for both 
diseases.2

Primary Prevention
Primary tetanus vaccination is recom-

mended for all infants and children aged 
6 weeks through 6 years, with DTaP 
being the preferred choice.1,2 This primary 
prevention consists of a three-dose series, 
administered at ages 2 months, 4 months, 
and 6 months, followed by two booster 
doses at 12-18 months (fourth dose) and 
4-6 years (fifth dose). There is a minimum 
interval of four weeks between each of the 
first three doses. The fourth dose must be 
given at least six months after the third 
dose. The fifth dose is not necessary if 
the fourth dose was administered at age 
4 years or older. A single dose of Tdap 
then is recommended for adolescents at 
age 11-18 years if they have not previ-
ously received Tdap, followed by routine 
Td booster vaccination every 10 years for 
adults. For adults aged 19 years and older 
who previously have not received a dose of 
Tdap, a single dose of Tdap should replace 
a single decennial Td booster dose.1,22,28,29

For patients with a history of never 
being vaccinated or having incomplete or 
unknown tetanus vaccination, a primary 
three- or four-dose series is recommended 
for ages 7 years and older and for those 
younger than 7 years of age, respec-
tively.1,22,28,29 For children younger than 7 
years of age, DTaP should be given every 
four weeks between each of the first three 
doses along with a fourth (booster) dose 
given at least six months after the third 
dose, and a fifth (booster) dose at 4-6 years 
of age with at least a six-month interval 
after the fourth dose (again, the fifth 
dose is not necessary if the fourth dose 
was given at 4 years of age or older).1,2,30 
Children 7 years of age and older should 
receive Tdap as the initial dose, followed 

by Td (the adult formulation) as needed in 
the catch-up series. The preferred schedule 
for children 7 years and older, after the ini-
tial dose of Tdap, is a dose of Td given at 
least four weeks later, followed by another 
dose of  Td in 6-12 months.1,2,30 The rou-
tine Td boosters then are recommended 
every 10 years. 

In patients with an uncertain vaccina-
tion history, consider serologic testing for 
antibody titers to tetanus (protective level 
of > 0.1 IU/mL) or using a Tetanos Quick 
Stick (TQS; Nephrotek Laboratory, 
Rungis, France), a bedside immunochro-
matographic dipstick test, with the goal 
of avoiding unnecessary vaccination. In a 
sample of 200 patients, a comparison of 
the TQS test to an enzyme-linked immu-
nosorbent assay found the former had an 
88.1% sensitivity and 97.6% specificity 
compared with the latter, and the positive 
and negative predictive values of TQS test 
were 99.3% and 66.1%, respectively.31 The 
authors noted the TQS test to be appro-
priate and cost-effective for emergency 
department use in evaluating patients who 
do not remember or cannot give their 
tetanus immunization history.31

In 2010, the Advisory Committee on 
Immunization Practices approved addi-
tional recommendations for the use of 
Tdap: 1) use of Tdap regardless of interval 
since the last tetanus- or diphtheria-toxoid 
containing vaccine; 2) use of Tdap in cer-
tain adults aged 65 years and older; and  
3) use of Tdap in undervaccinated children 
ages 7 through 10 years.29,32 Part of the 
recommendation stems from the recent 
increase of pertussis in the United States, 
therefore facilitating the use of Tdap to 
reduce the burden of disease and risk for 
transmission to infants.29,32 In 2011, the 
FDA approved an expanded age indica-
tion for Tdap to include persons aged 65 
years and older.28

One dose of Tdap vaccine is recom-
mended for pregnant adolescents during 
each pregnancy, preferably during the 
third trimester between 27-36 weeks’ 
gestation; however, it can be given at any 
time, regardless of the time interval since 
the last Td or Tdap vaccination.30,32 This 
recommendation aims to optimize strate-
gies for preventing pertussis morbidity and 
mortality in infants. For pregnant women 
as part of standard wound management, 
a tetanus booster may be administered if 
five or more years have elapsed since the 
last tetanus shot. If a tetanus booster is 
indicated, Tdap should be administered. 

Pregnant women with an unknown or 
incomplete tetanus vaccination history 
should be treated the same as patients  
7 years of age and older, as discussed 
above.

The safety profile of tetanus vaccina-
tion is good. Most reactions are mild 
and local (fever, erythema, swelling, and 
soreness), usually self-limited, and require 
no therapy.33 Other moderate conditions, 
such as an exaggerated local (Arthus-like) 
reaction, and seizures are not common, 
while more severe reactions, such as a 
severe allergic reactions, are quite rare. 
Anaphylaxis following a prior tetanus vac-
cine is a contraindication to subsequent 
doses, unless the risk of withholding the 
tetanus vaccine for certain wounds and 
significant illness outweighs the risk of 
vaccine administration.2

Secondary Prevention
Secondary prevention of tetanus, 

which varies with previous vaccina-
tion history, is accomplished post-
exposure through wound prophylaxis 
and administration of TIG and toxoid. 
Tetanus-prone wounds include grossly 
contaminated wounds, wounds that have 
been present for more than six hours, 
deep wounds (> 1 cm), wounds exposed 
to saliva or feces, stellate-shaped 
wounds, and ischemic or infected 
wounds (including abscesses, avulsions, 
punctures, or crush injuries).4 If indi-
cated, debridement should be under-
taken only after the patient has been 
stabilized, and any wound manipulation 
should be delayed until several hours 
after antitoxin administration because 
of the risk of releasing tetanus toxin into 
the bloodstream. Excision of at least 2 
cm of healthy-appearing tissue around 
the wound margins is recommended. 
Abscesses should be treated with inci-
sion and drainage when possible.

In a wound that is not tetanus-prone, 
patients should be given a tetanus toxoid-
containing vaccine (Td or Tdap) if they 
have received fewer than three doses of 
tetanus toxoid previously or if more than 
10 years have passed since their last dose. 
(See Figure 5.) Tdap is preferred to Td for 
those who have not previously received 
Tdap, and is indicated only once with sub-
sequent Td doses.28,29

Patients with tetanus-prone wounds 
should receive a tetanus toxoid (Td or 
Tdap) if they have received fewer than 
three prior doses of tetanus toxoid or if it 
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has been more than five years since their 
last dose. Additionally, TIG (250-500 
units IM) also is indicated in patients 
who have previously received fewer than 
three doses of tetanus toxoid, always in the 
opposite extremity to the tetanus vaccine. 
Although not shown in Figure 5, patients 
60 years of age and older also should 
receive TIG, especially if they are not cur-
rent on their tetanus immunization.4

Summary
Although tetanus can be life-threaten-

ing, it is a preventable disease. Tetanus is 
most commonly acquired from a wound 
site; however, it can be obtained via inju-
ries of other tissues. Tetanospasmin, the 
neurotoxin responsible for the clinical 
manifestations, can affect the nervous 
system by suppressing the inhibitory 
regulating neurotransmitters (GABA and 
glycine), causing anywhere from mild-to-
severe muscle spasms in addition to other 
complications. Both primary and second-
ary measures of prevention contribute 
to the eradication of tetanus. Therefore, 
appropriate tetanus prophylaxis should 
be administered in a timely fashion when 
patients present with wounds or infected 
tissue.

Because tetanus prevention can be so 
effective, it is imperative to review and 
appropriately document the immuniza-
tion status of all patients who present to 
the emergency department for any care 
(regardless of chief complaint) and to 
update tetanus vaccination status accord-
ingly. If more than 10 years have elapsed 
since their last tetanus shot, a booster dose 
should be administered in the ED.
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CME/CE Questions

1. Who is at highest risk of tetanus 
mortality in the United States, con-
sidering inadequate or no tetanus 
vaccination?
a. Patients 20-64 years of age
b. Neonates
c. Patients older than 65 years of age
d. Patients 5-19 years of age

2. Where can Clostridium tetani be 
found?
a. Animal and human feces
b. Soil
c. Contaminated heroin
d. Skin surfaces
e. All of the above

3. Tetanus infection can be attained via 
which source(s)?
a. Burns or compound fractures
b. Dental or surgical infections/pro-

cedures
c. Punctured, contaminated, or open 

wounds
d. IV or subcutaneous drug use
e. Chronic sores or infections
f. All of the above

4. Clostridium tetani causes uncontrolled 
muscle spasms and autonomic dys-
function via which mechanism?
a. Directly stimulates both periph-

eral and central neurotransmitter 
release to cause hyper-excitation

b. Releases a neurotoxin that pre-
vents the release of central inhibi-
tory neurotransmitters

c. Directly prevents the release of 
central inhibitory neurotransmit-
ters

d. Releases a neurotoxin that stimu-
lates both peripheral and central 
neurotransmitter release to cause 
hyper-excitation

5. Tetanus can present with all of the 
following symptoms except:
a. epileptic seizures.
b. dysphagia.
c. reflex spasms (triggered by mini-

mal sensory stimuli).
d. autonomic dysfunction.
e. risus sardonicus.

6. What is the most common presenta-
tion of tetanus?
a. Neonatal
b. Localized
c. Cephalic
d. Generalized

7. How is tetanus diagnosed?
a. Wound culture
b. CBC and blood culture
c. Clinically
d. Tetanus PCR and antitoxin level

8. Which of the following is not associ-
ated with high-risk mortality in teta-
nus disease?
a. Contaminated lesions of the face 

and head
b. Incubation period of 7 days or 

greater
c. Autonomic dysfunction
d. Neonatal tetanus

9. With a history of incomplete or no 
tetanus vaccination in a 9-year-old 
child, what vaccination should be 
given next as part of a primary series?
a. Td
b. DTaP
c. DT
d. Tdap

10. A 17-year-old immigrant female 
presents to the emergency depart-
ment with a history of a cat bite to 
her right forearm the previous night. 
She thinks she is up-to-date on 
her vaccinations, but is not positive 
and her record only shows that she 
received a tetanus shot six years ago 
(Tdap). The physical exam demon-
strates two tiny puncture sites at the 
bite site. What management is indi-
cated in her case?
a. Td and TIG
b. Tdap and TIG 
c. Td alone
d. Tdap alone
e. TIG alone
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Assessment of Tetanus Risk in the Pediatric ED

Micrograph Depicting Group of Clostridium tetani Spores 

SOURCE: http://www.cdc.gov/tetanus/about/photos.html

Risus sardonicus

Risus sadonicus is a � xed “sarcastic” grimace and anxious expression, with 
drawing up of the eyebrows and corners of the mouth due to spasms of the 
masseter and other facial muscles, usually accompanied by rigidity of neck and 
trunk muscles and arching of back.

SOURCE: http://www.immunizenevada.org/vaccines/vaccine-preventable-diseases

Di� erential Diagnosis of Tetanus3,20

• Conversion disorder 
• Dental infection
• Encephalitis 
• Hemorrhagic stroke
• Hypocalcemia
• Malignant neuroleptic syndrome
• Mandible dislocation
• Medication-induced dystonic reactions 
• Meningitis 
• Parotitis
• Peritonsillar abscess 
• Psychogenic tetanus 
• Rabies 
• Spider envenomations (e.g., black widow) 
• Sti�  man syndrome
• Strychnine poisoning
• Subarachnoid hemorrhage 
• Temporomandibular joint disease
• Tonsillitis
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Summary Guide to Tetanus Prophylaxis in Routine Wound Management

Available Tdap- and DTaP-containing vaccinations
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