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Introduction

Hyperpyrexia (temperature > 42.1°C [106.7°F]) is rare in
hospital settings. More common causes include malignant
neuroleptic syndrome, cholinesterase deficiency, drug fever,
and central fevers.1,2

Quad fever must be ruled out in a spinal cord injury (SCI)
patient. It is an extreme elevation in body core temperature
beyond 40.8°C (105.4°F) in a patient with SCI.3 Those with a
high cervical spine injury and paraplegics with a mid- or
higher level thoracic spine injury3,4 have recorded literature
of this phenomenon.
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Abstract By definition, “quad fever” is an extreme elevation in body core temperature beyond
40.8°C (105.4°F) in a patient with spinal cord injury. This type of central nervous system
hyperpyrexia is seen in spinal cord injury patients, particularly those with high cervical
spine injury with quadriplegia. However, it has also been described in paraplegics with a
mid- or higher level thoracic spine injury. The incidence of “quad fever” is rare, with the
highest reported temperature being 44°C (111.2°F) with chronicled fatal outcomes.
Though the use of antipyretics is generally efficacious, they are considerably ineffective
in treating the hyperpyrexia seen in this type of severe central autonomic
thermodysregulation.
Here, we present a case of high cervical spine injury in a 24-year-old male. The trauma
resulted in a C3–5 level cord contusion with incomplete quadriplegia (ASIA [American
Spinal Cord Injury Association Impairment Scale] grade B). The patient developed high
grade fever of 106°F within a week of admission postoperatively.
Pancultures were negative and the wound was clean. Despite treatment with higher
antibiotics and an infection disease specialist’s consult, no obvious etiology was found.
Drug-induced fever and thyroid function tests were excluded in other less-common
causes.
Based on the diagnosis of exclusion, “quad fever” was inferred as the cause. He had other
signs of autonomic instability during the episodes such as bradycardia with hypotension.
Our patient showed an almost early response to treatment to betablockers and
antipsychotics after failure to respond to antibiotics, mechanical hypothermia, and
antipyretics.
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The highest reported temperature is 44°C (111.2°F)4

which have all proved fatal. Antipyretics have been deemed
ineffective in treating the hyperpyrexia seen in this severe
autonomic thermodysregulation.3,4

The pathophysiology comes down to the autonomic dys-
function associated with the injury. Besides thermodysre-
gulation, other features of bradycardia, arrhythmias,
hypotension and orthostatic hypotension, neurogenic shock,
autonomic dysreflexia, and hyperhidrosis are also observed.3

Case Presentation

A 24-year-old male patient presented with history of fall on
his neck while jumping on a trampoline. He complained of
immediate loss of power and sensations below T4 level and
loss of power and grip of both upper limbs with a left-sided
predominance. (ASIA [American Spinal Cord Injury Associa-
tion Impairment Scale] score-B). He presented in a vitally
stable condition with a Glasgow coma scale (GCS) of 15 and
was normotensive and normovolumic at the time of admis-
sion. His magnetic resonance imaging (MRI) cervical spine
was suggestive of a flexion extension and rotational injury of
the cervical spine with anterior wedge compression fracture
with mild reterolisthesis, left lamina, and transverse process
fracture of C5 and undisplaced fracture of left lamina and C5
process of C4 (►Fig. 1).

He was posted for an anterior cervical discectomy and
fusion with corpectomy and placement of an OCTACAGE
after starting him on the National Acute Spinal Cord Injury
Study (NACIS) III protocol the following day. He was kept for

observation in the intensive care unit (ICU), in view of
ionotropic support which was gradually weaned. However,
on postoperative day (POD) 3, 5 days after the injury, he
developed new onset hyperpyrexia (106°F) measured via
digital thermometer in the axilla.

Pharmacologic efforts included 6hourly does of paracet-
amol infusions (1 gm), intravenous steroid, 4-mg dexameth-
asone along with the use of empirical antibiotics like
injectable meropenem and vancomycin. Physical measures
of sponging with multiple ice packs to the axillary regions
was done. Despite all of the above measures, the patient’s
body temperature continued to rise, peaking at 42°C (107°F).
Vitally his heart rate was 113 beats per minute and blood
pressure was 110/70mm Hg (►Fig. 2).

It was then decided to start him on treatment for neuro-
genic fever, as all previous treatments were futile. He was
started on oral betablockers with strict blood pressure
monitoring and Emetil (chlorpromazine), an antipsychotic
drug, on postoperative day 5.

His blood chemistry was significant for falling hemoglo-
bin levels with leukocytosis (19,700), with an elevated blood
urea nitrogen, and C-reactive protein (CRP) on 1mg/dL.
Creatinine phosphokinase (CPK) levels were 41 μ/L.

Normothermia was successfully achieved 37°C (98.6°F)
after 12 hours. The diagnosis of “quad fever” was made as a
diagnosis of exclusion retrospectively.

The patient, however, did develop another episode of
hyperpyrexia (106°F) on POD 28, secondary to a urinary
tract infection which was managed with appropriate anti-
biotics. The rest of his hospitalizationwas uneventfulwith an
improving neurological status, good toleration to regular
occupational therapy, and physiotherapy.

Discussion

Patients with high spinal cord lesions and contusions suffer
from thermodysreglation due to the alteration of the hypo-
thalamus and other regulatory centers to counteract endog-
enous heat production.1,3,5

Hyperpyrexia as a side effect causes reduced blood flow to
the brain, damaging central homeostatic mechanisms, fur-
ther enhancing this vicious cycle, resulting in increased core
body temperature.

At the cellular level, one can expect protein denaturation,
alterations in signal transduction6,7 at these high temper-
atures of 40–41°C (104–105.8°F).

Other vital systems may be affected in the form of
coagulopathy, hypovolemia, acute tubular necrosis, abnor-
mal liver enzymes, progressing to severe liver necrosis, brain
edema, extensive neuronal loss and gliosis, and intraparen-
chymal hemorrhage in the adrenal gland bone marrow
suppression resulting in thrombocytopenia, as well as intra-
vascular hemolysis may also be noted.8,9

Themain purpose of achieving normothermia is to ensure
cardio protection and in turn neuroprotection, hence break-
ing the vicious cycle.

Literature states use of multiple antipyretic drugs, pro-
phylactic antibiotics, invasive intravenous cooling, sponging,

Fig. 1 Anterior wedge compression fracture with mild retrolisthesis
of C5 is seen causing mild spinal canal compromise. Undisplaced
fracture is noted in left lamina, pedicle and transverse process of C4.
Undisplaced fracture is noted in left lamina of C5 vertebra with
extension to left transverse process. Mildly displaced vertical fracture
is seen in the body of C6 vertebra.
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and external cooling devices to achieve normothermia in a
hyperthermic patient.5 However, their use is more effica-
cious in treatment of neuroleptic malignant syndrome. They
still have a recoded high failure rate, also carry a riskof death,
and deep vein thrombosis commonly observedwith invasive
intravenous cooling devices.

Betablockers are awell-established drug in ablating fevers
of central cause, by blocking paroxysmal sympathetic hyper-
activity like hyperthermia, tachycardia, tachypnea, vasodila-
tion, and hyperhidrosis. Betaloc is a lipophilic nonselective β-
blocker which easily crosses theblood–brain barrier andmay
be used to treat paroxysmal sympathetic hyperactivity.6

Raised intracranial pressure (ICP) is a sequelae of hyperther-
mia. These drugs may act by directly acting on the central
autonomic centers, thereby the loss of cortical inhibition of
the periventricular hypothalamus activates the sympathetic
nervous system and results in increased contralateral sym-
pathetic outflow.

Chlorpromazine is a synthetic phenothiazine and a com-
monly used antipsychotic drug. It is a D2 dopamine antago-
nist blocking dopamine receptors at themesolimbic area and
by acting on the chemoreceptor trigger zone (CTZ). It also
possess some antimuscaranic properties. Extrapyrimidal
side effects and cardiovascular complications are commonly
noted. Its role in neurogenic fever is still yet to be described
and on trials.

Conclusion

Literature states that extreme hyperpyrexia due to “quad
fever” has a high mortality rate. Since the use of antipyretic
medications usually fail in these patients, we advocate the
use of an aggressive hypothermia protocol for premature

treatment. The use of prophylactic antibiotics in appropriate
clinical settings and the use of β-blockers with antipsy-
chotics helped in the safe and efficacious treatment to
achieve normothermia in this quadriparetic patient.
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Fig. 2 Fever chart showing the persistent fever spikes prior to starting treatment with betablockers and antipsychotics.
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