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Abstract

Background: Vision loss after spinal surgery is a rare and devastating complication. Risk factors include
patient age, operative time, estimated blood loss, and intraoperative fluid management. Children with
spinal cord injury often develop scoliosis that requires surgical correction.

Study Design: Case report.

Methods: Clinical and radiographic review was conducted of a 15-year-old boy who developed severe
scoliosis after sustaining a C5 level injury at age 4 years from a motor vehicle crash.

Findings: The patient underwent a posterior spinal fusion from T2 to the pelvis, and good correction of the
spinal deformity was attained. During the 8-hour procedure, blood loss was 4,000 mL (approximately 1.2
blood volumes) and 17,000 mL of fluids were administered. On postoperative day 5, it was determined that
the patient had complete visual loss. Neuro-ophthalmology consultation confirmed the diagnosis of
posterior ischemic optic neuropathy.

Conclusions: A significant number of children with spinal cord injury develop scoliosis requiring surgical
correction. These procedures are often lengthy, with the potential for extensive blood loss and fluid shifts,
factors that may increase the likelihood of postoperative vision loss. Patients should be counseled about this
complication, and the surgical and anesthesiology teams should take all measures to minimize its
occurrence.
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INTRODUCTION

Skeletally immature children with paralysis secondary to
spinal cord injury (SCI) are at a high risk for developing
scoliosis. This spinal curvature may be due to a variety of
factors, including asymmetric truncal weakness, injury to
growth plates leading to asymmetric growth, postlami-
nectomy deformity, and chronic instability at the site of
the injury (1). The incidence of scoliosis is close to 100%
in children who sustain SCI before puberty (1,2).
Typically, many of these children will develop a long C-
shaped neuromuscular scoliosis, often requiring spinal
fusion from the upper thoracic spine to the pelvis (3).
These procedures are often lengthy and result in
extensive blood loss (4), and patients can experience a
significant number of perioperative complications (5).
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Vision Loss After Spinal Fusion

Vision loss after spine surgery, first described by
Hollenhorst and colleagues in 1954 (6), is a rare and
devastating complication. Several more recent reports
have attempted to establish the incidence of vision loss
after spine surgery (7-11). Patil and colleagues (7)
conducted a national population-based study of visual
complications after spine surgery. Using ICD-9 codes,
they identified 4,728,815 patients who had undergone
spine surgery in the USA from 1993 to 2002. The
incidence of postoperative visual loss in these patients
was 0.087% (4,134 patients). In 2007, Baig and
colleagues (8) performed an extensive review of the
literature on visual loss after spine surgery and deter-
mined an incidence ranging from 0.028% to 0.2%.
Chang and colleagues (9) reviewed the experience at
Johns Hopkins Hospital and identified 4 patients with
vision loss out of 14,102, for an incidence of 0.03%.

Spine surgery has replaced cardiac surgery as the
leading cause of postoperative blindness (9,11). Risk
factors include intraoperative anemia, hypotension, sig-
nificant intraoperative hydration, and lengthy procedure
(7-9,12), all of which are not infrequently encountered
during spinal surgery for scoliosis in children with SCI.
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Figure 1. (A) Preoperative posteroanterior radiograph demonstrating a severe scoliosis measuring 90° from T1 to L2. (B)
Post-traction film showing correction to 47°. (C) Postoperative radiograph showing curve correction after posterior spinal

fusion from T2 to the pelvis.

In this report, we describe a 15-year-old boy with a
C5 level SCI who suffered postoperative vision loss after a
posterior spinal fusion. We discuss the potential patho-
physiologic mechanisms and propose recommendations
for minimizing the incidence of this occurrence.

CASE REPORT

A 15-year-old boy developed a scoliosis measuring 90°
after an ASIA A C5 level injury at age 4 years. Because of
his poor sitting balance (Figure 1A) and the progressive
nature of the curve, the decision was made to proceed
with surgical correction. He was admitted to the hospital
and placed in halo gravity traction for 8 weeks, where his
curve decreased from 90° to 47°. He also underwent
placement of a gastrostomy tube, and his weight
increased from 65 to 82 pounds. Once maximal
correction had been attained with traction (Figure 1B),
he underwent a posterior spinal fusion from T2 to the
pelvis.

Surgery

After intubation, femoral pins were placed to facilitate
intraoperative halo-femoral traction as previously de-
scribed (13). After positioning, the patient underwent
exposure and pedicle screw instrumentation of his spine
from T2 to the pelvis (Figure 1C). His blood pressure
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demonstrated variability throughout the procedure,
ranging from a systolic of 70 to 125 mmHg. Preopera-
tively, his hemoglobin was 13.2 g/dL. At one point
intraoperatively, his hemoglobin was 6.4 g/dL, at which
time he was resuscitated with packed red blood cells.
Upon admission to the intensive care unit, his hemoglo-
bin was 11.6 g/dL. In addition, blood loss totaled
4,000 mL over an operating time of 479 minutes. He
received a total of 17,280 mL of intraoperative fluids,
including crystalloid (14,700 mL), 6 units of packed red
blood cells (2,100 mL), and 2 units of fresh frozen plasma
(480 mL). During the last 30 minutes of the procedure,
the anesthesia team alerted the surgeons of difficulty in
ventilating the patient due to high peak airway pressures.
The surgery was completed, and the patient was taken to
the intensive care unit.

Postoperative Course

In the intensive care unit, the patient required pressors
and systemic diuresis, along with 3 units of packed red
blood cells. Initially, the main concern was pulmonary
function, and he remained intubated and sedated. With
respect to motor function and cognition, he appeared to
be at his neurologic baseline. On postoperative day 5 as
he was extubated and his sedation decreased, he stated
his inability to see. Neurology and ophthalmology
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consults were obtained, and he was diagnosed with
posterior optic ischemic neuropathy.

At the 6-month follow-up visit, he reported partial
return of vision with respect to differentiation of light and
dark and peripheral vision. He demonstrated light
perception with a pupillary response. He was able to
discern shapes at short distances (<3 feet). He continues
with neuro-ophthalmology follow up.

DISCUSSION

This child with SCI underwent a posterior spinal fusion
and sustained postoperative vision loss. The surgical
correction of scoliosis in these children requires lengthy,
complex procedures, and practitioners should be aware
of the potential for this dire complication.

Vision loss is a rare complication encountered after
spinal surgery; there are 4 main etiologies (7,8,12,14).
First, external ocular injury can occur with a corneal or
scleral abrasion. Next, cortical blindness can occur
from a vascular insult to the visual cortex or tracts. This
is suspected in patients with normal papillary reflexes
and is established by magnetic resonance imaging.
Central retinal artery occlusion secondary to direct
pressure on the globe often presents as unilateral
vision loss with signs of periorbital swelling. Lee and
colleagues (15) reported on 10 patients with central
retinal artery occlusion and reported none in patients
who were placed in cranial pins, because this floats the
eyes. Because our patient was in a halo intraoperatively,
direct global pressure is unlikely to be a major contributor
to his visual loss. The most common cause of visual deficits
after spine surgery is ischemic optic neuropathy, which
results from decreased perfusion pressure of the optic nerve
head (16,17). This is further subdivided into anterior and
posterior, depending on the location of the insult on the
optic nerve. The posterior variant is more common than
anterior, possibly because the posterior optic nerve derives
its blood supply from small end vessels from the ophthal-
mic artery, which lack autoregulatory control, making
them vulnerable to anemia and hypotension (14,15).

Risk factors for the development of vision loss after
spine surgery include lengthy procedure, intraoperative
anemia and hypotension, and infusion of large amounts
of crystalloid (7,8). Our patient met the criteria for all 3 of
these risk factors. The length of the procedure was
approximately 8 hours, which increases the risk of
postoperative vision loss. Intraoperative anemia and
hypotension were aggressively managed. The estimated
blood loss was 4,000 mL, and episodes when the
hemoglobin value was less than 10 g/dL or mean arterial
blood pressure was less than 60 mmHg did occur. Last,
our patient received 14,700 mL of crystalloid, another
risk factor for postoperative vision loss.

Many of these risk factors are present in a significant
percentage of children with SCI undergoing surgical
correction of their scoliosis, the majority of whom do not
develop postoperative vision loss. Thus, it is likely that a
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multitude of factors, some known and some not yet
known, contribute to the development of this complica-
tion in a small subset of these patients. In any event, all
patients and their parents should be counseled on the
potential occurrence of this complication. This is now
routinely listed on our preoperative consent forms.

CONCLUSION

Intraoperatively, hypotension and anemia must be
aggressively managed with the avoidance of large
amounts of crystalloid, when patient hemodynamics
allow. In addition, patient positioning in 10° of reverse
Trendelenberg during prone surgery should be consid-
ered to avoid venous congestion. The surgical team
should consider staging procedures likely to extend
beyond 8 hours, with the understanding that this is a
multifactorial decision that needs to be tailored for each
patient. Postoperatively, physicians and nursing staff
should document a good visual examination. An urgent
ophthalmology consultation is indicated for any suspi-
cion of postoperative vision loss.
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