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SUMMARY

This case report highlights a severe instance of tetanus in a ram lamb, with a 4-day history of
progressive weakness and ataxia, which might have been prevented by tetanus toxoid vaccine,
proper wound management, and hygiene. The affected lamb, following delayed wound treatment
of an unhealed navel, was presented with typical clinical signs of tetanus, including muscle rigidity
and spasms, resulting in a poor prognosis from the outset. As part of the clinical evaluation, the
haematology and serum chemistry profiles were determined to assess systemic involvement and
guide supportive care. Immediate care focused on a comprehensive treatment regimen and
supportive measures. Despite intensive care, the animal did not survive beyond day 7 in the
hospital. Clinically, tetanus diagnosis relies on a combination of patient history, clinical signs, and
physical assessment. This case reiterates the need for the stringent implementation of vaccination
protocols and immediate response to possible exposure, to prevent the debilitating and often fatal
consequences of tetanus infection.
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INTRODUCTION and inadequate hygiene. Tetanus is a
ubiquitous neurologic disease caused by a

Tetanus i1s a serious disease in livestock,
associated with high mortality worldwide.
Tetanus still poses a concern despite
improvements in vaccinations and animal
husbandry techniques. The risk remains
particularly high in regions with low
vaccination rates, insufficient wound care,

neurotoxin produced by the bacterium
Clostridium tetani (Popoff, 2020). The
bacterium naturally resides in the soil, and
inhabits the gastrointestinal tracts of
herbivores and humans, and can be present in
feces (Lotfollahzadeh et al., 2019). The
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disease is characterised by muscular spasms
and lockjaw (Bae and Bourget, 2023),
stiffness, reluctance to move, a sawhorse
stance due to extensor muscle rigidity, and
anxiety (Pal et al., 2022). Almost all
mammals are susceptible to tetanus, and it
has been described in all domestic species.
There is a wide variation in the susceptibility
of the tetanus toxin between species;
however, small ruminants (sheep and goats)
and horses are known to be more susceptible
species (Lotfollahzadeh ef al., 2019). In
sheep, the disease mainly occurs as a
sporadic case, but outbreaks have been
reported in lambs and adult sheep (Popoff,
2020).

Tetanus diagnosis is often made through a
combination of patient history, clinical signs,
and a physical assessment (Radostits et al.,
2007). Additionally, the presence of
anaerobic bacilli with terminal spores from a
wound swab culture suggests the potential
existence of C. tetani (Lotfollahzadeh et al.,
2019). However, the isolation of C. tetani
from wounds is rare (Popoff 2020). The
predominant clinical signs of tetanus in sheep
are stiffness of the limbs with a rigid gait,
inability to feed due to contraction of the
masticatory muscles, prolapse of the third
eyelid, dilated nostrils, fever, dyspnea, and
tachycardia (Popoft, 2020).

Many factors have been identified as
predisposing factor of the disease in sheep
such as soil contamination of the navel in
newborn lambs, this is because the bacteria
C. tetani are obligate anaerobic, Gram-
positive, spore-forming bacilli  found
ubiquitously in the environment, persisting in
soil, domestic animal and human feces (Yen
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and Thwaites, 2019), therefore newborn
lambs are susceptible to the bacteria. Other
factors include surgical interventions such as
castration, ear tagging, branding, dehorning,
poor wound management, and poor hygiene.

The management approach of tetanus, as
outlined by Radostits et al. (2007) and
Lotfollahzadeh et al. (2019), highlights the
complexity and resource-intensive nature of
managing the condition. The prognosis
remains guarded, particularly when not
addressed promptly, underscoring the
importance of early recognition and
intervention to improve the chances of a
favourable outcome.

The purpose of this paper is to describe a case
of tetanus in a West African Dwarf Ram
Lamb, emphasizing the clinical presentation,
diagnostic strategy, and treatment options,
thereby contributing to the existing literature.

Case Presentation

A 4-week-old, 10 kg West African dwarf ram
lamb with a 4-day history of progressive
weakness and ataxia was presented with
lateral recumbency, limb jerking, and
stiftness to the Veterinary Teaching Hospital,
University of Ibadan. The client stated that
over the previous four days, the lamb had
been progressively displaying these signs.
Among the herd, this included two rams and
five sheep. Based on the herd history, there is
no history of vaccination against tetanus. The
client brought the lamb to the clinic for
assessment and management after noticing
that the animal’s condition was getting worse.

Clinical assessment of the vital parameters
showed pyrexia with a temperature of 40.3
°C, rapid breathing at a rate of 45 breaths per
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minute (brpm), an increased heart rate of 90
beats per minute (bpm), normal mucous
membranes and a capillary refill time of

B
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approximately 2 seconds, indicating adequate
peripheral perfusion.

PLATE 2: Animal in a relaxed state

Clinical Findings

Upon inspection, the lamb was discovered to
be in a state of lateral recumbency, with
noticeable muscle rigidity and jerking
motions, normal ocular and oral mucous
membranes, limb rigidity and muscular

RESULT

spasm. One of the more remarkable
discoveries was an unhealed navel which
appeared mildly swollen and moist with
slight serous discharge, potentially serving as
the Clostridial infection’s port of entry,
similar to a wound. The wound had remained
untreated before hospital admission.
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Table I.
Vital Parameters
Parameter Patient Reference
Range
Temperature (°C) 40.3 38.5-39.5
Pulse Rate (bpm) 90 70 -90
Respiratory Rate 45 20— 30
(brpm)
(Radostits et al., 2007)
Table II.
Haematological Parameters
Parameter Patient Reference
Range
PCV (%) 32 28.90 - 30.25
Hb (g/dL) 9.9 8—-16
RBC (x
4.64 3.11-3.72
1076/uL)
WBC (/uL) 4,500 8,673
150,000 —
Platelets (/uL) 117,000 500,000
Lymphocytes
38 48.5-55
(o)
Neutrophils
56 44 — 51
(o)
Monocytes (%) 5 0-4
Eosinophils | -3
(%)

PCV= packed cell volume, Hb= haemoglobin,
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RBC=red blood cell, WBC= White blood cell
(Agbaye et al., 2021)

Table II1.
Serum Biochemical Test
Parameter Patient Reference
Range

BUN (mg/dL) 16.2 7-20
Creatinine

0.8 06-1.2
(mg/dL)
Total  Protein

59 6—28
(g/dL)
Albumin (g/dL) 2.6 3.0-4.5
Magnesium

1.0 1.5-2.5
(mg/dL)
pH 5.0 70-7.5
Potassium

8.3 35-55
(mmol/L)
Sodium

143 135 - 145
(mmol/L)
Calcium

7.6 8.5-10.5
(mg/dL)
Glucose

36 40 - 80
(mg/dL)
AST (U/L) 113 20-50
ALT (U/L) 16 10 — 40
ALP (U/L) 42 30-120

AST= aspartate transaminase, ALT= alanine transaminase,
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ALP= alkaline phosphatase, BUN= blood urea nitrogen

(Agbaye et al., 2021)

Case Management

Upon diagnosis of tetanus, the ram lamb was
promptly administered a comprehensive
treatment regimen. For antibiotic therapy,
Procaine penicillin G-Dihydrostreptomycin
sulphate injection (Penstrep-400® 1 ml
(200,000 TU/200 mg) per 10 kg body weight
(BW), Interchemie werken “De Adelaar” BV,
The  Netherlands) was
intramuscularly (IM) targeting C. tetani

administered

infection and secondary  bacterial
complications. To neutralize the
tetanospasmin toxin produced by C. tetani,
1,500 IU IM of Anti-Tetanus Serum (ATS)
(Tetanus antitoxin®, Jiangxi Institute of
Biological Products Inc., China). Supportive
care included the intravenous infusion of 5%
dextrose to provide energy and support
overall metabolism, along with normal saline
at 10ml/kg/hour IV to stabilize electrolytes
and maintain hydration, guided by the
animal’s clinical status, as there was no
clinical evidence of dehydration. Meloxicam
injection at 0.5 mg/kg BW IM, to reduce the
fever, and musculoskeletal pain. Diazepam
10mg at a dose of Img/kg was administered
intramuscularly initially, to manage muscle
spasms and relax intercostal muscles and
diaphragm, resulting in normal respiration.
The management of the unhealed navel
wound involved debridement sing sterile
gauze to remove necrotic tissue and debris,
and cleaning with a mild antiseptic (0.05%
Chlorhexidine), followed by copious flushing
with diluted hydrogen peroxide and

application of penicillin ointment topically.
Additionally, to mitigate sensory
overstimulation and manage hyperaesthesia,
the ram lamb was kept in a dark room.
Despite these interventions, the ram lamb did
not survive beyond hospital day 7. The
severity of the disease and the advanced
nature of the symptoms may have contributed
to the unsuccessful outcome.

DISCUSSION

In this case, the lack of vaccination and an
unhealed navel are two important risk factors
for infection with C. fetani. The clinical
manifestations noted in this case align with
the findings reported by Esmaeili et al.
(2021). The stiffness, rigidity, recumbency,
and the existence of a wound, observed in
their study, correspond with the clinical signs
seen in this case. Furthermore, Table I
provides an entire summary of the patient’s
recorded vital signs. The temperature was
40.3 °C, higher than the normal range 38.5—
39.5 °C, suggesting a tetanus-related fever.
At 90 bpm, the pulse rate was at the upper end
of the normal range (7090 bpm), which is
indicative of a physiological response to
stress, from systemic illness or other
underlying  factors. Acute  breathing
difficulties were indicated by the respiratory
rate of 45 brpm, which was much higher than
the normal range (20—30 brpm). These results
are in line with a case that Wahab et al. (2022)
described in which similar increased vital
signs were noted.
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The PCV (32%) and Hb (9.9 g/dL) levels
(Table II), in this case, suggest that tetanus
does not typically induce anaemia or
dehydration. This aligns with the findings of
Grant and Long (2023). The slight elevation
in RBC count could indicate a compensatory
response to hypoxia, as documented in
similar cases by Acke ef al. (2004); however,
the leukopenia and differential counts
suggest a more compromised immune
response than typically observed (Acke et al.,
2004).

Of particular concern was the marked
hypomagnesemia, with magnesium levels at
1.0 mg/dL (Table III). This may lead to
secondary hypocalcemia with calcium levels
at 7.6 mg/dL (Table III), and severe
neuromuscular  clinical ~ manifestations
(Hansen and Bruserud, 2018) as seen in this
case. Magnesium is crucial for muscle
function, and its deficiency can exacerbate
neuromuscular  symptoms,  potentially
worsening the muscle rigidity seen in tetanus.

The elevated AST level (113 U/L) aligns with
the findings of Grant and Long (2023);
however, in combination with a normal ALT
could suggest muscle damage rather than
liver injury, which aligns with the severe
muscle contractions associated with tetanus.
Lastly, the lamb’s glucose level was
alarmingly low at 36 mg/dL, indicating
hypoglycemia. This may be due to the lamb’s
poor intake and increased metabolic demands
during the infection, a condition that would
require prompt correction.

The treatment regimen employed in this case
is a comprehensive approach involving
Penicillin-Streptomycin, Anti-Tetanus Serum
(ATS), Diazepam, and local wound -care.
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Supportive care included the intravenous
infusion of 5% dextrose and normal saline.

The ram lamb did not survive despite these
interventions because of the advanced stage
of the condition and the severity of its
symptoms. The selected regimen of treatment
was designed to treat the infection, as well as
the tetanus symptoms. The administration of
ATS and Penicillin-Streptomycin aligns with
accepted practices for tetanus treatment.
While ATS neutralizes the tetanospasmin
toxin, Penicillin-Streptomycin targets C.
tetani infection and subsequent bacterial
problems (Bae and Bourget, 2023). This
approach aligns with analogous case studies.
For example, Siddiqui et al. (2019)
successfully treated neonatal tetanus using an
antibiotic and antitoxin combination. This
instance illustrates the difficulties in treating
severe tetanus in young lambs. The lamb’s
condition quickly declined despite the tetanus
antitoxin and antibiotics being given.
Consequently, timely  diagnosis and
preventative measures; such as vaccination
using the tetanus toxoid vaccine and
appropriate wound care, are necessary to
efficiently manage tetanus (Siddiqui et al.,
2019). The combination of clinical findings
and laboratory results paints a picture of a
lamb in a critical state at the time of case
presentation, with some organ systems
involvement. The presence of leukopenia,
acidosis, hyperkalemia, and elevated AST
levels all point to a severe systemic response
to the tetanus infection.

Conclusion: This case report highlights a
severe instance of tetanus in a ram lamb,
underscoring the critical importance of
preventive measures and timely intervention
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in  managing this vaccine-preventable
disease. Prevention remains the most
effective strategy against tetanus. This
includes vaccinating ewes before lambing to
confer passive immunity via colostrum, and
other animals at risk to boost herd immunity
and prevent disease incidence, ensuring
proper navel disinfection, maintaining
hygienic facilities, and treating wounds
promptly.
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