
 

 

 

 

 

TETANUS 

 

Trenches of the English 11th Battalion, Cheshire regiment,  

near La Boisselle, Somme River sector, Western Front, July 1916 

 

Saturday 1 July: The heavens and earth were rolling up, the crazy hour had begun, 

every gun we owned fired as hard as ever it could for more than one hour. From a hill 

near Veils over us to left and right great observation balloons hung, eighteen in view. 

Aeroplanes dashed about, morning mist and gun smoke obscured the view. We got back 

for a late breakfast and soon the wounded by German shells came in, then all day long 

cars of dying and wounded, but all cheerful for they told us of a day of glorious 

successes. They are literally piled up – beds gone, lucky to get space on floor of tent, hut 

or ward, and though the surgeons work like Trojans many must yet die for lack of 

operation. All the CCCs (Casualty Clearing Stations) are overflowing. 



 

Later. We have 1,500 in and still they come, 300-400 officers, it is a sight – chaps with 

fearful wounds lying in agony, many so patient, some make a noise, one goes to a 

stretcher, lays one’s hand on the forehead, it is cold, strike a match, he is dead – here a 

Communion, there an absolution, there a drink, there a madman, there a hot water bottle 

and so on – one madman was swearing and kicking, I gave him a drink, he tried to bite 

my hand and squirted the water from his mouth into my face – well, it is an experience 

beside which all previous experience pales. Oh I am tired, excuse writing.     

 

Sunday 2 July: I had no corner in the hospital even for Holy Communion, the Colonel 

said that no services might be under cover, fortunately it was fine so rigged up my 

packing case altar on a wood behind the sister’s camp. Then all day squatting or 

kneeling by stretchers administering Holy Communion, etc. Twice I went to bury, of 

course we used the trench we had prepared in a field adjoining. I first held a service of 

consecration, when I turned round the old man labouring in the field was on his knees in 

the soil. I buried thirty-seven but have some left over till tomorrow. Saddest place of all is 

the moribund ward, two large tents laced together packed with dying officers and men, 

here they lie given up as hopeless, of course they do not know it. But I can’t write. I am 

too tired and I have some patient’s letters.   

 

Monday 3 July: Now I know something of the horrors of war, the staff is redoubled but 

what of that, imagine 1000 badly wounded per diem. The surgeons are beginning to get 

sleep, because after working night and day they realize we maybe at this for some 

months, as Verdun. We hear of great successes but there are of course setbacks and one 

hears rumors of ramparts of dead English and Germans. Oh, if you could see our wards, 

tents, huts, crammed with terrible wounds - see the rows of abdominals and lung 

penetrations dying - you meet a compound fracture of femur walking about - in strict 

confidence, please I got a hold of some morphia and I go to that black hole of Calcutta 

(Moribund) and use it or I creep into the long tents where two or three hundred Germans 

lie, you can imagine what attention they get with our own neglected, the cries and groans 

are too much to withstand and I cannot feel less pity for them than for our own.    

 

Diary of Rev J. M. S Walker,  

21st Casualty Clearing Station,  

The Somme, 1-3 July 1916. 

 

The First World War battle of the Somme River, France 1916 was possibly the single 

greatest slaughter in history, greater even than that of Verdun and of Stalingrad a 

generation later. On the first day of the battle alone the British army sustained 60,000 

casualties, including over 19,000 killed, the greatest loss in a single day in British 

military history. Exact figures were impossible to estimate during the chaos that was the 

First World War, but by battle’s end most authorities today agree that there were 

certainly in excess of one million casualties. Scenes at the “casualty clearing stations” 

on both sides were horrific, overwhelming, many medical staff would be irrevocably 

psychologically traumatized for the rest of their lives. Not all the nightmarish scenes 

burned into the minds of those that worked at the clearing stations were related to 

wounds, however. The dawn of the 20
th

 century lay at a medical cross roads of an old 

world and a new one of modern preventative medicine in the form of mass vaccination. 



Many soldiers with, by modern standards, survivable wounds, died horrible deaths from 

infectious disease. Septicaemia, pneumonia and gangrene could be mercifully quick, but 

the one disease feared above all others was tetanus. Convulsive spasms would put its 

victim through hours, even days of recurring agony before respiratory paralysis would 

end their suffering by asphyxiation. Nothing could be done once the disease took hold.  

 

Deaths from tetanus had been a greatly feared part of war since recorded history. As 

early as the Second Century AD we have a perfect description of tetanus left to us by a 

certain Roman physician by the name of Aretaeus of Cappadocia:  

 

“…Tetanus consists of extremely painful spasms, which are a peril to life and very 

difficult to relieve. The attack begins in the jaw muscles and tendons, but spreads to the 

whole body because all bodily parts suffer in sympathy with the one first affected.   There 

are three types of spasms. Either the body is stretched, or it is bent either backward or 

forward. With stretching the disease is called tetanus; the subject is so rigid that he 

cannot turn or bend. The spasms are named according to the tension and the position of 

the forward and backward arching. When the posterior nerves are affected and the 

patient arches backward, we call the condition opisthotonos; when the anterior nerves 

are affected and the arching is forward, the condition is called emprosthotonos...” 

 

Many centuries later, in 1809 the grim scourge of the battlefield wound was famously 

depicted on canvas by the Scottish surgeon, Sir Charles Bell, (of Bell’s palsy fame). It 

shows a British soldier dying from tetanus from a wound he had sustained after the Battle 

of Corunna in Northern Spain, during the Napoleonic Wars. It depicts the soldier 

convulsed in the “opisthotonos” of Aretaeus’s description and today stands in the Royal 

College of Surgeons, Edinburgh. 

  

Many tens of thousands on all sides would die from this horrible affliction during the 

Great War. The Great War was however the last war in history in which tetanus played a 

significant part in battlefield deaths. Vaccination against tetanus was introduced in 1924. 

It proved to be one the most effective vaccines ever developed. Less than a dozen allied 

soldiers died of tetanus during the Second World War. No Australian serviceman or 

woman died of tetanus during this war. Today tetanus is largely a forgotten disease for 

those in the “developed” nations. The tetanus toxoid vaccination must stand as one of 

modern medicine’s greatest triumphs.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

TETANUS 

 

A soldier dying from tetanus, 1809, oil on canvas, Sir Charles Bell, Royal College of 

Surgeons, Edinburgh. 

 

Introduction 

 

Tetanus is an acute, commonly lethal, neurological disease caused by an exotoxin 

produced by infection with clostridium tetani.    

 

Is has been a scourge of humanity since recorded history. 

 

Immunisation, introduced in the 20
th

 Century, is extremely effective in preventing the 

disease and as a result of this it is now rare in countries that have full immunization 

programs.  

 

Infection in first world nations is now most likely to be seen in older people who have 

never been immunized or who have waning and inadequate immunity. 

 

Epidemiology 

 

Tetanus occurs worldwide but is now rare in developed countries due to high 

immunization rates. 

 

Tetanus is still common in developing countries with low immunization rates and where 

contact with animal excreta is more common. Tetanus, and in particular neonatal 

tetanus, is a significant cause of death in these settings. 

 



 

Pathology 

 

Organism: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Clostridium tetani, showing endospores, giving a characteristic tennis racket 

appearance. 

 

● Clostridium tetani: A gram-positive bacillus. 

 

● It is an obligate anaerobe.  

 

● It is spore forming. The spores are very resistant to heat, desiccation, and 

disinfectants. 

 

● It is motile and non-capsulate. 

 

Pathophysiology: 

 

Spores that gain entry through the skin can persist in normal tissue for months to years.  

The wound can be trivial, even unnoticed. 

 

Under anaerobic conditions, these spores geminate and the bacilli then produce two 

exotoxins: 

 

● Tetanolysin, (a hemolysin which does not appear to cause clinical disease) 

 

● Tetanospasmin, a neurotoxin, which is one of the most potent biological toxins 

known. It has been estimated that a mere 240 grams could kill the entire world 

population! 
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Tetanospasmin is distributed widely by the blood stream and gains entry to the nervous 

system by being taken up by peripheral at nerve endings at neuromuscular junctions, 

(primarily alpha motor neurons, but also to a lesser extent via sensory and autonomic 



neurons). These transport mechanisms are also responsible for the transport of the rabies 

and herpes viruses. 

 

Once within peripheral nerves, it is actively transported retrogadely via active transport 

mechanisms through the axons and into the central nervous system. 

 

The toxin can then diffuse from the cell body through the extracellular space and gain 

access to the presynaptic terminals of adjacent central neurons.     

 

Tetanospasmin has 3 effects: 

 

1. Its major action is the preferential binding to the two major central inhibitory 

inter-neurons: 

 

● Glycinergic neurons of the spinal cord. 

 

● GABA neurons, primarily within the brain.  

 

Strychnine, which is the only true mimic of tetanus, affects only the glycinergic 

neurons and not the GABA interneurons.  

 

The end result is that stimuli both from and coming into the CNS are not “damped 

down”, which results in the following effects: 

 

● Muscle rigidity: 

 

The shortest peripheral nerves are the first to deliver the toxin to the CNS, 

which leads to the early symptoms of facial distortion and back and neck 

stiffness. 

 

● Muscle spasms: 

 

There are generalized contractions of the agonist and antagonist 

musculature characteristic of a tetanic spasm.  

 

● Hyper-reflexic reactions to any peripheral sensory stimuli.  

 

Here there is a failure to inhibit normal reflex motor responses to afferent 

sensory stimuli, (which can include tactile as well as visual and auditory 

stimuli)  

 

● Autonomic hyper-activity: 

 

This is virtually always seen as hyperactivity of the sympathetic nervous 

system, with hypertension, tachycardia and tachyarrhythmias.  

 

Severe bradyarrhythmias have been documented, but are far less common.  

 



 

 

There are also two lesser effects: 

 

2. Inhibition of pre-synaptic motor neuron end plates, by decreased acetylcholine 

release. Peripheral effects however are usually minimal because the central effects 

of tetanospasmin are so dominant and dramatic.  

 

3. Convulsions. 

 

Transmission 

 

● Tetanus is not transmitted directly from person to person. 

 

● Spores may be introduced through contaminated skin wounds, including 

lacerations, or burns. These wounds can be very minor and on occasions not 

noticed.  

 

● It may be introduced by intravenous drug abuse. 

 

● Any necrotic tissue or foreign body can enhance the growth of anaerobic 

organisms such as Clostridium tetani.  
 

● Neonatal infection results from cord contamination during unsanitary delivery 

conditions, coupled with a lack of maternal immunization. At the end of the 

first week of life, infected infants become irritable, feed poorly, and develop 

rigidity with spasms. This form of tetanus has a very poor prognosis for survival. 

 

● Tetanus could follow surgical procedures historically, but this is now very rare in 

“first world societies” 

 

Incubation Period 

 

● The incubation period most commonly ranges from 3-21 days, with the majority 

of cases occuring within 14 days. 

 

● It may however range from as little as 1 day up to several months, depending 

upon the nature of the exposure. 

 

● Cases with shorter incubation periods tend to have more severe disease and a 

greater risk of death. 

 

Reservoir 

 

Clostridium tetani is ubiquitous in the environment. Its can be found in: 

 

● Soil, (as spores). 

 



● GIT of of humans. 

 

● GIT of animals.  

 

Period of Communicability 

 

● Clostridium tetani spores may remain viable in the environment for many years.  

 

Susceptibility and Resistance 

 

● Active immunity is acieved by immunisation with tetanus toxoid and persists for 

at least ten years after full immunisation. 

 

● Transient passive immunity can be provided by injection of tetanus immune 

globulin or (TIG) or tetanus antitoxin. 

 

● Recovery from tetanus does not confer immunity from re-infection. 

 

Clinical Features 

 

A history or evidence of a skin wound may be lacking in up to 20% of cases. 

 

A clear history of adequate immunization makes the diagnosis very unlikely, when there 

is clinical uncertainty. This is because of the very high effectiveness of the vaccine. 

 

Tetanus can essentially be local or generalized. 

 

Local tetanus 

 

This is less common than generalized tetanus  

 

It s thought to occur as a result of partial immunity of the victim. 

 

Features include: 

 

● It is generally mild and has low mortality, although occasionally in can progress 

to become generalized and severe.  

 

● The hallmark of the illness if muscle rigidity at or near a site of injury 

 

● Muscles can be painful and tender 

 

● Local tendon reflexes are increased. 

 

● Symptoms may persist for some months, but then spontaneously resolves.  

 

● A particular form of local tetanus is Cephalic tetanus that involves the head and 

neck. Patients present with cranial nerve palsies, a 7
th

 cranial nerve involvement 



being typical, but any cranial nerve may be involved. Prognosis here is much 

worse than in other forms of local tetanus as it has a much higher incidence of 

becoming generalized.  

 

Generalized tetanus 

 

This is the most common form of tetanus.  

 

Untreated it has very high mortality. 

 

Progression of symptoms occurs as follows: 

 

1. Early symptoms: 

 

Trismus: 

 

● Also know in lay terms as “lockjaw”, this is spasm involving the masseter 

muscles.  

 

● Lockjaw is often the first sign of tetanus 

 

● Severe spasm can impair the airway. The progression of this early 

symptom can be measured clinically by the degree of possible mouth 

opening of the patient. 

 

 Upper body muscle stiffness: 

 

● Another early symptom is painful muscle stiffness followed by rigidity of 

the upper back, shoulders or neck. 

 

● Neck rigidity may lead to a false diagnosis of meningitis. 

 

2. Generalized rigidity: 

 

Following the early symptoms, generalized rigidity then appears to varying 

extents. 

 

 ● Abdominal rigidity can occur. 

 

● Risus sardonicus, occurs with spasm and rigidity of the facial muscles. It 

is a characteristic “clenched teeth” expression or “sneering grin”. Initially 

it may appear merely as a straightened upper lip.    

 

● Opisthotonus, is a generalized muscle rigidity that produces a 

characteristic neck and spinal extension, or “arched back” appearance. 

 

 Opisthotonus is extremely painful, and can be so intense that fractures  or 

tendon ruptures may occur! 



 

  When severe this can result in apparent “decorticate” posturing, with: 

   

♥ Opisthotonus 

 

  ♥ Flexion and adduction of the arms 

 

  ♥ Clenching of the fists, over the thorax. 

 

  ♥ Extension of the legs and feet. 

 

♥ Unlike true decorticate rigidity however which is a result of severe 

cortical dysfunction with associated loss of consciousness, the 

patient remains fully conscious. 

 

3. Reflex spasms: 

 

● These characteristically occur 24-72 hours after the onset of muscle 

stiffness and rigidity.  

 

● The spasms are caused by undampened and uncontrolled muscle reflexes 

that occur in response to any external peripheral afferent stimulus. These 

can be from auditory and visual stimuli as well as tactile.    

 

● As the disease progresses ever more trivial stimuli can initiate more and 

more intense and longer lasting reflex spasms. 

 

● These may be mistaken for seizures. True cerebral convulsions can also 

occur at this stage, but are in fact uncommon. The muscular spasms of 

tetanus are intensely painful, in contrast to the muscular contractions 

associated with seizures, which are not.    

 

4. Autonomic instability: 

 

This occurs later in the progression of the disease, and be delayed as much as a 

few days after the onset of symptoms, (this is possibly due to the fact that the 

toxin has further to diffuse to reach the lateral horns of the spinal cord). 

 

Features include: 

 

● A hyper-sympathetic state, with a clinical picture that can resemble a 

phaeochromocytoma adrenergic crisis. This can result in fever, sweating, 

tachycardia, hypertension and pallor.  Tachyarrhythmias may also occur.  

 

● Parasympathetic responses with bradycardias have been recorded but are 

rare, as the sympathetic response dominates the clinical picture.    

 

5. Pre-terminal symptoms: 



 

Death eventually occurs due to: 

 

● Airway obstruction, due to laryngospasm. 

 

● Ventilatory impairment, due to respiratory muscle (diaphragm and 

intercostal) paralysis. 

 

● Secondary complications, such as aspiration, hypoxic seizures, 

rhabdomyolysis. 

 

● Occasionally due to autonomic instability with cardiac arrhythmias or 

hypertensive crisis.   

 

In those who survive tetanus, symptoms can progress for 10-14 days, before resolution 

begins to occur. Recovery periods then can be protracted, taking up to 4-6 weeks. 

Recovery can be complete, but some residual neurological defects can remain 

permanently.   

 

Prognostic features: 

 

More severe disease is associated with: 

 

● Shorter incubation periods, (time of inoculation to onset of symptoms). 

 

● Shorter periods of onset (< 48 hours), (this is defined as the time from the first 

symptoms to the first generalized reflex spasm). 

  

These two periods are of major prognostic significance and reflect the total body toxin 

load, as modified by any degree of partial, though inadequate immunity. 

 

Differential diagnoses: 

 

The diagnosis is relatively straight forward in typical generalized cases, once it is 

considered! 

 

Differential diagnoses will include: 

 

1 Strychnine poisoning: 

 

● This is rare, though is the only true “mimic” of tetanus. One possible 

differentiating clinical feature is that with strychnine poisoning there tends 

to be relaxations betweens spasms. This is not the case in tetanus.    

 

2. Dystonic reactions: 

 

● Dystonic drug reaction will be the most common differential diagnosis in 

“first world” countries.   



 

3. Meningitis/ encephalitis. 

 

4. Hypocalcemia: 

 

● Including carpo-pedal spasm type reaction in cases of severe 

hyperventilation. 

 

5. Seizure activity, status epilepticus. 

 

6. Hysterical, conversion reactions.   

 

7. Lockjaw: 

 

● Again this may be due to a dystonic drug reaction or to severe intra-oral 

sepsis. 

 

Investigations 

 

The diagnosis of tetanus will usually be a clinical one when the features are typical. 

 

Microbiology: 

 

Laboratory confirmation of tetanus infection is problematic. 

 

Cultures from the site of infection often fail to grow the clostridial organism.   

 

Isolating the organism means little in an immune host. 

 

Tetanospasmin is encoded on a plasmid that not all clostridial tetani organisms have, and 

so isolation of the organism will not necessarily confirm the diagnosis of tetanus.    

 

Serology: 

 

Serum antibody levels of more than 0.01 U/mL usually are protective, making the 

diagnosis less likely, however a “protective” level will not exclude the diagnosis, as 

tetanus has been reported in patients with supposedly “protective” levels. 

 

Management 

 

1. Airway and ventilation: 

 

● This is of paramount importance in the first instance. 

 

● When significant muscle spasm or rigidity occurs, a patient’s airway 

and/ or effective ventilation, is at risk and so immediate intubation, 

paralysis and mechanical ventilation must be initiated.  

 



● Paralysis and mechanical ventilation is the single most important 

aspect in ensuring preservation of life, in cases of generalized tetanus.   

 

2. IV benzodiazepines: 

 

Benzodiazepines are an important adjunctive treatment for tetanus, with multiple 

beneficial effects.  

 

Benefits in ventilated patients can be summarized as follows:  

 

● They increase the central effects of GABA by enhancing its binding to 

GABA receptors, and so will help ameliorate some of the effects of 

tetanospasmin.  

 

● They provide ongoing sedation and so will help dampen any afferent 

stimuli contributing to reflex spasm activity   

 

● By their action of skeletal muscle relaxation, it can help alleviate the 

symptoms of muscular rigidty. 

 

● They also dampen central autonomic sympathetic output and so help 

alleviate the hyper-adrenergic aspects of autonomic instability.   

 

3. IV morphine 

 

Morphine is similarly an important adjunct in ventilated patients. 

 

Benefits in ventilated patients can be summarized as follows:  

 

● Provides important additional ongoing anxiolyis and sedation 

 

● Provides analgesia against the effects of muscle spasm and rigidity. 

 

4. Antibiotics: 
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Metronidazole: 

 

● Give 500mg IV 8 hourly for 10 days. 

 

● This is the antibiotic of first choice. It has good activity against anaerobic 

organisms, and is able to penetrate necrotic tissue. Further it has been 

shown to be more effective than penicillin.  

 

Penicillin G: 

 

● Give 1-3 million units IV 6 hourly for 10 days. 

 



● As penicillin has some GABA antagonist action within the CNS, there are 

some theoretical concerns that it may aggravate spasms. Despite this 

concern however it is still commonly used to treat tetanus. 

 

5. Provision of a quite environment: 

 

● This is an important nursing consideration. By minimizing any sensory 

input with a quiet and darkened environment, sensory stimuli to the patient 

is minimized with a consequent reduction in reflex spasm activity. 

 

6. Tetanus immunoglobulin (TIG) 

 

● Passive IM immunization with human tetanus immune globulin (TIG) 

shortens the course of tetanus and lessens its severity. 

 

● It should be noted however that TIG will at best only neutralize toxin that 

is present within the circulation. It cannot neutralize toxin already 

contained within the CNS, and hence will not ameliorate symptoms that 

are already present.  

 

7. Surgical debridement: 

 

● Obviously infected wounds, when present, should be thoroughly cleaned 

and all necrotic tissue extensively debrided. This is required to eradicate 

the source of ongoing toxin production. 

 

7. Active immunization: 

 

● If the patient has not been adequately immunized, and this is highly likely, 

in any patient with tetanus, then they must also be actively immunized and 

a first dose of tetanus toxoid should be given, (into the opposite limb to 

that which TIG has been injected).   

 

Vaccination 

 

Tetanus toxoid is part of the routine Australian Standard Vaccination Schedule. 

 

Primary vaccination is with DTPa at 2, 4, 6 months. See latest Australian Immunisation 

Handbook for full prescribing details.   

 

For post-exposure prophylaxis, see Appendix 1 below. 

 

Notification 

 

● Tetanus is a Group B disease and must be notified in writing within five days of 

diagnosis. 

 

 

http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/handbook10-4-19
http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/handbook10-4-19


School Exclusion: 

 

● School exclusion is not applicable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Tetanus Immunoprophylaxis 
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History of 

tetanus 

vaccination  

Time 

since 

last dose  

Type of 

wound  

DTPa, DTPa-

combinations, dT, 

dTpa, as appropriate  

Tetanus 

immunoglobulin* 

(TIG)  

≥3 doses <5 years 

Clean 

minor 

wounds 

NO NO 

  

All other 

wounds
†
 

NO NO
‡
 

≥3 doses 
5–10 

years 

Clean 

minor 

wounds 

NO NO 

  

All other 

wounds
†
 

YES NO
‡
 

≥3 doses 
>10 

years 

Clean 

minor 

wounds 

YES NO 

  

All other 

wounds
†
 

YES NO
‡
 

<3 doses or 

uncertain
§
  

Clean 

minor 

wounds 

YES NO 

  

All other 

wounds
†
 

YES YES 

* The recommended dose for TIG is 250 IU, given by IM injection, as soon as practicable 

after the injury. If more than 24 hours have elapsed, 500 IU should be given. Because of 

its viscosity, TIG should be given to adults using a 21 gauge needle. For children, it can 

be given slowly using a 23 gauge needle. 

† All wounds, other than clean minor wounds, should be considered ‘tetanus-prone’. For 

more detail, see Australian Inmmunisation Handbook Sect 4.19.9 Tetanus-prone wounds 

. 

‡ Individuals with a humoral immune deficiency (including HIV-infected persons who 

have immunodeficiency) should be given TIG if they have received a tetanus-prone 

injury, regardless of the time since their last dose of tetanus-containing vaccine. 

§ Persons who have no documented history of a primary vaccination course (3 doses) 

with a tetanus toxoid-containing vaccine should receive all missing doses and must 

receive TIG. See 2.1.5 Catch-up. 

 

http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/handbook10-4-19
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