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Tetanus is associated with high morbidity and mortality, al-
though this is rarely encountered in high-income countries. We
present a case of tetanus in an unvaccinated patient secondary
to black tar heroin use that highlights the importance of consid-
ering tetanus in appropriate clinical contexts, harm reduction
interventions, and universal tetanus vaccination campaigns.

Keywords. case report; heroin; immunization; substance
use; tetanus.

Tetanus is a disease first described in ancient texts and is con-
tracted through exposure to Clostridium tetani spores in soil and
animal excrement. Although tetanus is rare, identification and
early aggressive treatment of generalized tetanus is paramount
because mortality reaches 28%, usually secondary to autonomic
instability and respiratory compromise [1]. Ubiquitous childhood
vaccinations have almost eliminated tetanus in the United States;
an average of 29 cases are reported annually [2]. However, spe-
cific populations are at higher risk for acquiring tetanus, including
the undervaccinated, elderly, foreign-born, and people who in-
ject drugs (PWID) [2-4]. We present a case of an unvaccinated,
foreign-born male who presented to the emergency department
(ED) with chest pain and was diagnosed with generalized tetanus
secondary to intramuscular black tar heroin (BTH) use.

PATIENT CONSENT STATEMENT

The patient’s written consent was obtained.

Received 18 October 2021; editorial decision 24 November 2021; accepted 6 December 2021;
published online 23 December 2021.

Correspondence: Lindsey Claire Epperson, DO, Division of Medical Toxicology, Parkland
Hospital: Parkland Health and Hospital System, 5201 Harry Hines Blvd, Dallas, TX 75235
(lindseyepperson@gmail.com).

Open Forum Infectious Diseases®2022

© The Author(s) 2021. Published by Oxford University Press on behalf of Infectious Diseases
Society of America. This is an Open Access article distributed under the terms of the Creative
Commons  Attribution-NonCommercial-NoDerivs  licence  (https://creativecommons.org/
licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the
work, inany medium, provided the original work is not altered or transformed in any way, and that
the work is properly cited. For commercial re-use, please contact journals.permissions@oup.com
https://doi.org/10.1093/ofid/ofab613

SA

Infectious Diseases Society of America hiv medicine association

OXFORD

STUDY DESIGN

The design of the work conforms to standards currently applied
in the United States. The authorizing body is Parkland Health
and Hospital System.

CLINICAL PRESENTATION

A 38-year-old male with a history of heroin dependance and
drug-induced psychosis presented to the ED for 1 day of
worsening, pressure-like chest pain that radiated to his back.
On physical examination, he appeared tachypneic, diaphoretic,
and uncomfortable. Computerized tomography of the aorta was
negative for pathology including dissection. He was adminis-
tered 50 pg of fentanyl and discharged from the ED. Twelve
hours later he returned for worsening back and chest pain,
muscle spasms, and trismus. He was tachycardic at 104 beats
per minute (bpm) and diaphoretic with thoracolumbar spinal
tenderness. He had brisk bilateral upper extremity reflexes, in-
creased muscular tone, and no clonus. Upon further history,
he disclosed recent intramuscular BTH use 15 hours before his
initial presentation. Subsequent magnetic resonance imaging
was negative for spinal epidural abscess as the source of back
pain. His episodic spasms progressed to neck stiffening and jaw
clenching with limited ability to open his mouth. Intravenous
diphenhydramine was administered for possible dystonia
without effect. The spasms intensified to platysma contractions,
risus sardonicus (Image 1), opisthotonos, and generalized ri-
gidity. During these episodes he remained alert and oriented
with worsening diaphoresis, tachypnea, and tachycardia up to
140-160 bpm. Episodes were triggered by minor stimulation
from noise, light, or touch. He had bilateral skin abscesses on
the shoulders and multiple track mark scars. When questioned,
he reported a 5-year history of daily BTH use—initially via in-
sufflation, then via intravenous injection, and most recently
via intramuscular injection. He denied sharing needles but re-
used his own needles after cleaning them with alcohol. He was
never vaccinated in Mexico nor immunized after moving to the
United States.

DIFFERENTIAL DIAGNOSIS

The combination of risus sardonicus, opisthotonos, and dif-
fuse stimuli-induced spasms is clinically consistent with tet-
anus, although multiple other etiologies were considered. His
initial ED presentations were concerning for aortic dissection
and spinal epidural abscess; however, imaging ruled these out.
Strychnine poisoning can present as a mimic of tetanus and has
been reported as a contaminant in heroin [5]. Although their
pathophysiologic mechanisms are different (strychnine inhibits
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Image 1.

(A) Risus sardonicus: a fixed grimace with drawing up of the corners of the mouth due to facial muscle and masseter spasms. Spasms progressed to neck and trunk

rigidity with arching of the back (opisthotonos). The facial grimacing and jaw clenching were initially attributed to dystonic reaction from risperidone. Patient had difficulty handling
oral secretions as the duration and frequency of facial spasms increased, prompting early nasotracheal intubation followed by continuous sedation and neuromuscular paralysis. (B)
Shoulder abscesses after incision drainage: the patient had multiple bilateral skin abscesses on the shoulders due to local intramuscular injections of black tar heroin. Tetanus toxin
production at infection sites was reduced with incision and drainage, proper wound care, and administration of appropriate antibiotic treatment. Human tetanus immune globulin
was administered, with a single dose of 500 units administered intramuscularly, with part of the dose infiltrated around the wounds, and the rest administered in the thigh.

postsynaptic glycine binding, whereas tetanus prevents presyn-
aptic GABA and glycine release), they share a similar clinical
presentation. Both are associated with involuntary, painful skel-
etal muscle spasms from minor physical or auditory stimuli,
and both can present with opisthotonos, risus sardonicus, and
autonomic instability. Unlike tetanus, which takes days to weeks
to manifest, symptoms of strychnine toxicity can occur within
20 minutes of poisoning. Our patient’s urine tested negative for
strychnine. His rigidity, autonomic instability, and diaphoresis
in the setting of prescribed risperidone presented the possibility
of neuroleptic malignant syndrome, but he denied recently
taking risperidone and lacked altered mentation, bradyreflexia,
and lead-pipe rigidity. Alternative but less likely etiologies in-
cluded the following: serotonin syndrome (no clonus, hyper-
thermia, gastrointestinal symptoms, or history of causative
agent), acute dystonic reaction (did not resolve with diphen-
hydramine, nor would it explain the autonomic dysregulation
and opisthotonos), hypocalcemic tetany (ionized calcium was
normal), and orofacial infection (would not explain diffuse
muscle spasms).

MANAGEMENT

While in the ED, his bilateral shoulder abscesses were in-
cised and drained. Vancomycin, ceftriaxone, and metroni-
dazole were initiated. Five hundred units of human tetanus
immune globulin (HTIG) was administered intramuscularly,
with a portion of the dose infiltrated around the wounds and
the rest administered in the thigh. He received fluid resus-
citation, a dose of diphenhydramine, and as-needed benzo-
diazepines for muscle spasms. He was admitted to a general
medicine team. Thirty-six hours later, the diffuse spasms in-
creased in frequency and severity. He was transferred to the
intensive care unit (ICU) and nasally intubated for airway
protection. He received 7 days of metronidazole for tetanus
treatment [6]. His ICU course was notable for episodic auto-
nomic instability involving hyperthermia, alternating hyper-
tension (200s/120s), and hypotension requiring vasopressors,
and bursts of tachycardia to 160 bpm. He was paralyzed with
cisatracurium for approximately 30 days, with daily paralytic
holidays to reassess the presence of tetany. He underwent
tracheostomy on day 12 of admission (Figure 1). Once the
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paralytic was weaned, a high-dose magnesium infusion was
used to prevent recurrent spasms. His course was complicated
by multiple secondary infections (Figure 1) and new systolic
heart failure with a left ventricular ejection fraction of 40%.
He was progressively weaned off sedation and ventilator sup-
port, then discharged to inpatient rehabilitation on day 55.
After another week, tracheostomy was decannulated and he
was deemed independent for most activities of daily living,
then discharged home with a first dose of tetanus vaccine, a
buprenorphine prescription, and a follow-up appointment
with addiction psychiatry.

DISCUSSION

This case demonstrates how the perfect storm of injection
drug use and lack of vaccinations lead to generalized tetanus,
a highly preventable disease rarely seen in high-income coun-
tries due to widespread vaccination. Although our patient ul-
timately recovered, he experienced a prolonged hospitalization
and rehabilitation course. In addition to ensuing economic
and financial implications for patients from long-term health
effects, lengthy hospitalizations with extended ICU stays por-
tend a large cost burden to the healthcare system, especially
amid a global pandemic. We highlight the importance of con-
sidering tetanus in an initial differential, discuss the unique
toxicologic and infectious exposures associated with BTH use,
and advocate for implementation of preventative measures for
patients at risk of tetanus.

The classic presentation of tetanus is well known; however,
the onset and clinical progression are variable, depending on
total body toxin load. Early tetanus presentations can poten-
tially lead emergency providers down other roads of emergent
must-not-miss diagnoses. For PWID who present to the ED,
serious infectious complications from injection practice such
as skin and soft tissue infections (SSTIs), necrotizing fasciitis,
infective endocarditis, and epidural abscesses are often encoun-
tered. Most of these infections are caused by introduction of
skin flora, and rarer complications from Clostridium sp such as
botulism or tetanus might not initially come to mind. Although
tetanus is rare, it is associated with high morbidity and mor-
tality. Diagnosis and appropriate prophylaxis must be con-
sidered in at-risk ED patients such as PWID, elderly patients,
and those with uncertain vaccination status.

The use of intramuscular BTH uniquely predisposed our pa-
tient to tetanus. The heroin market in the United States largely
comprises white powder heroin (WPH) from Colombia and
BTH from Mexico. The WPH is more commonly found on
the East Coast, whereas BTH is more commonly found in
the western United States [7]. The associated infectious risks
follow similar geographic allocations: rates of human immuno-
deficiency virus (HIV) transmission are higher in the eastern
United States where use of WPH predominates. The gummy tex-
ture of BTH obstructs syringe barrels and necessitates frequent

irrigation, which is associated with less transmission of HIV but
higher rates of SSTIs secondary to nonsterile water irrigation
[8]. The resinous impurities of BTH cause venous sclerosis and
scarring, leading PWID to transition from intravenous to in-
tramuscular routs of injection, which subsequently facilitates
anaerobic bacterial growth for Clostridium sp-contaminated
wounds [5].

Although it is difficult to treat and frequently fatal, general-
ized tetanus is easily avoidable. Prevention strategies such as
needle exchange programs (NEPs), medication-assisted treat-
ment for opiate and opioid use disorders, and tetanus immu-
nization are key. Needle sharing and other injection behaviors
are associated with SSTIs [8]. The NEPs help decrease rates of
SSTIs by decreasing high-risk practices and providing sterile
injection supplies. It is important to note that C tetani is re-
sistant to alcohol based cleaner. Because of C tetani spores’
resilience and heroin contamination, NEP alone will not pre-
vent all cases of tetanus, thus prevention efforts should also
focus on scrutinizing immunization history, appropriately
administering HTIG and tetanus vaccines, and addressing ad-
diction with medications for opioid use disorder (MOUD).
Buprenorphine initiation in the ED has been successfully im-
plemented in multiple settings and decreases mortality, re-
duces healthcare utilization, and improves patient quality of
life [9]. Ideally, vaccination takes place during routine health
maintenance visits, but PWID might not have access to pri-
mary care due to social determinants of health, and they might
delay seeking care due to stigma surrounding substance use
[10-12]. Our case illustrates the crucial importance of ex-
panding tetanus vaccination to PWID at any healthcare visit,
including the ED.

CONCLUSIONS

We present a unique case of generalized tetanus in an unvacci-
nated, foreign-born male with a history of intramuscular drug
use. We recommend including tetanus and botulism in the dif-
ferential for patients with wound infections secondary to drug
use, particularly BTH, and implementation of widespread vac-
cination campaigns in the ED for at-risk populations along with
harm reduction and MOUD for addiction treatment.
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