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Abstract

The following report provides clinical fol-
low-up on a National Football League play-
er who sustained a complete cervical spinal
cord injury (SCI) while tackling an opposing
player in 2007. He received prompt medical
and surgical care based on then-current
recommendations, but was also treated
with systemic hypothermia soon after his
injury, which was controversial at the time.
Since then, smaller randomized human
studies have described the tolerable safety
profile, efficacy, and potential benefits of
this intervention in acute SCI in humans.
Now, modest systemic hypothermia can be
one of many tools considered in the treat-
ment of acute SCI. Before it can become
the standard of care, however, additional
larger prospective randomized studies need
to be completed. The patient described in
this article had long-term excellent clinical
results, with residual deficits of occasional
tingling in fingertips and toe tips, although
the patient continues to slowly improve.

al American football player who sustained a

complete cervical spinal cord injury (SCI) while
tackling an opposing player.! He received prompt
medical and surgical care based on then-current
recommendations, but was also treated with sys-
temic hypothermia soon after his injury. Although
systemic hypothermia had been used in the man-
agement of other neurologic injuries at that time,

I n 2010, we reported the case of a profession-

it had not been used in humans with acute SCI,
except as described in 2 case reports.?3 However,
Dietrich* described early emerging animal data on
the efficacy of systemic hypothermia for acute
SCI. We now provide a clinical update on our pa-
tient, who provided written informed consent for
print and electronic publication of this case report.

Case Report
During a National Football League game, the player
sustained a C3-C4 fracture-dislocation after a
helmet-to-helmet hit on an opposing player. He fell
face down on the ground and did not move. The
team'’s physician and trainer rushed to the player's
side, immediately assessed him, and initiated the
emergency spinal resuscitation protocol.

As per protocol, the assigned team leader took
charge of managing the player’s head to main-
tain in-line traction with the helmet in place until
the head was secured in place on a backboard
designed to accommodate the helmet. In addition,
6 assistants were tasked with rolling the player
to prone position with his head in
traction. An equipment technician
rapidly removed the player's mask,
leaving the helmet in place. The
trauma ABCs (airway, breathing,
circulation) were assessed. Once
the airway was stable, the 6-per
son roll technique was used, under
the team leader’s direction, to ® Early and rapid interven-
place the player on the backboard tion.
and secure him to it. Paramedics
were ready to commence resus-
citation, and an ambulance was
driven onto the field (Figures 1-3).

Complete motor paralysis and
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Figure 2. Player in supine position again, with traction applied and mask

Figure 1. Player with proper in-line traction being applied. about to be removed.
Figure reprinted with permission from Danny Palumbo. Figure reprinted with permission from Danny Palumbo.

Figure 3. Player being loaded onto the ambulance on the field.
Figure reprinted with permission from Danny Palumbo.

sensory loss (American Spinal Injury Association
[ASIA] level A) were noted below the clavicles
during physical examination by the head athletic
trainer and 2 independent physicians, and by
self-report. The patient was breathing adequately
despite feeling dyspneic. He was transferred to the
ambulance within 15 minutes of injury, and there
he received intravenous methylprednisolone in
accordance with the National Acute Spinal Cord In-
jury Study (NASCIS) 2 protocol (Figure 3).5 With the
goal being to achieve relative hypothermia, chilled
saline was infused intravenously, rotating ice packs
were applied to the axillae and groin, the patient’s
garments were removed, and the ambient tem-
perature in the ambulance was lowered to 55°F
Repeated clinical examination in the ambulance
revealed bulbocavernosus response, indicating
resolution of spinal shock, though there was still
no motor or sensory function below the clavicles
(remained ASIA level A). During transportation,

the patient was hemodynamically monitored and
found to be stable, with no evidence of neuro-
genic shock. After 30 minutes of resuscitation,

he showed slight improvement; by the time the
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ambulance arrived at the emergency department,
crude pressure and vibratory sensation in the
extremities were apparent.

On arrival at the hospital, the patient had a core
temperature of 98°F, which is substantially lower
than the average core temperature (<101.7°F) of
an active football player.8 He had a normal level of
consciousness and normal cranial nerve function
but remained without any voluntary motor function
in the extremities and still had no sensation below
the clavicles, except crude pressure sensation in
one hand while in the emergency department.
After the helmet and shoulder pads were re-
moved, per National Athletic Trainers’ Association
(NATA) protocol’ (Figure 2), he was stabilized, and
a hard cervical collar was placed. A lateral radio-
graph (Figure 4) showed a C3-C4 facet dislocation
with about 46% anterior translation of C3 on C4
and obvious disruption of the facets. Computed
tomography (CT) confirmed a left C3-C4 complete
facet dislocation and a right C3-C4 facet sublux-
ation with a “perched” facet, and Digital Imaging
and Communications in Medicine (DICOM) mea-
surements showed the same canal compromise
(~55%) found with magnetic resonance imaging
(MRI). After CT and before MRI, repeat clinical
examination revealed persistent complete mo-
tor paralysis and rudimentary sensation to deep
pressure below the nipples, with proprioception
indicating anterior cord syndrome. At this point,
hyperreflexia and nonsustained clonus were noted.
MRI showed a small right central and paracentral
disk herniation superimposed on signal change
within the cord as it was draped over the postero-
superior aspect of C4.

About 3 hours after injury, the patient was taken
to the operating room. Although closed reduc-
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Figure 4. Emergency lateral radiograph of cervical spine.
Figure reprinted with permission from Danny Palumbo.

tion improved alignment dramatically, it failed to
completely reduce the dislocated left C3—C4 facet.
An hour later, anterior C3-C4 discectomy was per
formed from the front with instrumented anterior
interbody fusion. This was immediately followed
by posterior decompressive laminectomy, bilateral
facet reduction, and fusion with instrumentation.
Surgery was completed within about 4 hours,
almost exactly 7 hours after injury. Anesthesia re-
cords indicated a core temperature range of 94.1°F
t0 95.3°F with passive cooling during surgery. CT
and MRI performed within 4 hours after surgery
showed excellent cord decompression.

The next morning, about 14.5 hours after injury,
the patient demonstrated a flicker of the adductor
muscles of the lower extremities. An examination
an hour later revealed 1/5 quadriceps, 2/5 adduc-
tors, and 1/5 gastrocnemius/soleus. A nurse's hour
ly examinations and the surgeon’s repeat examina-
tions revealed no other motor function. Sensory
function was more difficult to evaluate because
of sedation, but rudimentary sensation was noted
throughout the lower extremities, and propriocep-
tion and vibratory sensation were noted as well.
With passive cooling, it was difficult to consistently
maintain moderate hypothermia; the patient’s core
temperature ranged from 94.8°F to 98.8°F by 6:00
a.m. Therefore, the decision was made to place a
Cordis sheath in the left femoral vein and introduce
an intra-vena cava cooling catheter through it. This

www.amjorthopedics.com

A. Cappuccino et al

Figure 5. Magnetic resonance imaging of cervical spine after
injury but before surgery.
Figure reprinted with permission from Danny Palumbo.

catheter was highly effective in maintaining the
patient’s temperature at about 92.5°F

Over the next 36 hours, the patient demonstrat-
ed increased motor activity in the upper and lower
extremities: 1/5 biceps, 2-3/5 triceps, 3/5 quadri-
ceps. He was slowly rewarmed and, on postopera-
tive day 3, extubated. Continued intravascular cool-
ing was used for several more days to maintain
normal body temperature and avoid hyperthermia.
During his 12-day hospital stay, the patient showed
improvement in all leg muscle groups (3-4/5 motor
strength) and minimal return of upper extremity
motor function (0/5 deltoids, 1/5 biceps, 3/5 tri-
ceps, 1/5 first dorsal interosseous) After discharge
to a rehabilitation facility, the patient improved
dramatically, but discernible deficits in sensation,
strength, coordination, and endurance (ASIA level
D) lasted several months, improving only slowly. A
year after injury, he was ambulating independently
and having normal bowel, bladder, and sexual func-
tion but residual sensory deficits in the hands and
feet (glove-and-stocking distribution) and significant
deficits in fine motor movement.

At 2 years, the patient underwent another anterior
only cervical procedure: The inferior adjacent
segment (C4-Cb) was fused because of neck pain
and deformity. Residual deficits now included only
occasional tingling in fingertips and toe tips, and
the patient continued to improve. Nine years after
injury, he had a relapse of mechanical neck pain
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Figure 6. Magnetic resonance imaging of cervical spine 2
weeks after surgery.
Figure reprinted with permission from Danny Palumbo.

only and was being treated for additional adjacent
segment disease.

With respect to the original injury and the
evolution in cord appearance, the patient had solid
arthrodesis from C3-C5 with instrumentation
in good position. There was evidence of loss of
lordosis at C5—C6 with disk dessication and broad-
based bulging. The spinal cord had evidence of my-
elomalacia; this was noted when the patient was
in rehabilitation, 1 month after injury. The 2-cm x
11-mm area of myelomalacia was directly posterior
to the fused C3-C4 interval (original MRI, Figure 5;
2-week MRI, Figure 6).

Conclusion

At the time this player was injured, use of system-
ic hypothermia with standard therapy for acute SCI
was unique and controversial. Since then, smaller
randomized human studies have described the
tolerable safety profile, efficacy, and potential ben-
efits of this intervention in acute SCI in humans.8™°
Now, modest systemic hypothermia can be one of
many tools considered in the treatment of acute
SCI. Before it can become the standard of care,
however, additional larger prospective randomized
studies need to be completed.
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