Sudden painless loss of vision following spine
surgery: lessons learnt in darkness
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SUMMARY

A 26-year-old male driver presented with a history

of pain in the neck for the past 1 week following

trauma due to a road traffic accident. The patient had

no neurological deficit. He had type 1 diabetes and

was on regular oral hypoglycemics. After radiological
investigations, the patient was diagnosed to have
traumatic AO Spine Classification type C translational
injury involving anterolisthesis of C6 over C7. After

a detailed preoperative assessment, the patient was
taken up for surgery. The patient underwent posterior
stabilisation with instrumentation from C5 to T2. On
extubation from anaesthesia, he immediately complained
of complete painless loss of this vision in his left eye.
Ophthalmological investigations attributed the cause to
be due to central retinal artery occlusion. The patient was
discharged with reassurance on the 20th postoperative
day with minimal improvement in his vision and at
6-month follow-up, his vision improved to 1/60 and was
advised for close follow-up.

BACKGROUND
Although there is an expectant risk of impairment
in vision following ocular surgeries, postoperative
vision loss (POVL) following non-ocular surgeries
is a catastrophic complication for both the patient
as well as for the operating surgeon. Neither the
patient nor the surgeon is prepared to handle the
scenario. The frequency of POVL observed was
0.03% (3.09 per 10 000) in spine surgeries and
0.086% (8.64 per 10 000) among cardiac surgeries.'
However, the incidence of POVL following spine
surgery varies between 0.028% and 0.2%.> The
majority of these POVL were due to ischaemic
optic neuropathy (ION)? followed by central retinal
artery occlusion (CRAO) and cortical blindness.*
The potential risk factors for this ischaemic insult
to the eye include pre-existing peripheral vascular
disease, arterial hypertension, anaemia, organic
mass lesions and intraoperative factors such as posi-
tioning and hypotensive anaesthesia.’ ©

We present a case of a 26-year-old male patient
operated for cervical spine trauma by posterior
stabilisation with instrumentation and fusion who
had painless complete vision loss in his left eye
immediately after surgery due to CRAO.

CASE PRESENTATION

A 26-year-old male driver presented with a history
of pain in the neck for the past 1 week following
trauma due to a road traffic accident which involved
toppling of his heavy vehicle. The patient had no
difficulty in using his limbs. He did not have any
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comorbidities except for type 1 diabetes for which
he was on regular oral hypoglycemic drugs.

On examination, posterior midline tenderness
was noted in the cervicothoracic junction. The
patient had no neurological deficit and reflexes
were normal.

INVESTIGATIONS

On radiological examination, the patient was diag-
nosed to have traumatic AO Spine Classification
type C translational injury involving anterolisthesis
of C6 over C7 as shown in figure 1. All the baseline
blood investigations such as blood counts and liver
and renal function tests were within normal limits.
He was switched over to insulin from oral hypogly-
cemics as per the diabetologist’s opinion.

TREATMENT

The patient underwent posterior stabilisation
under general anaesthesia from C5 to T2 in the
prone position on the Mayfield frame with proper
padding over bony prominences. A foam headrest
with padding was used for the head and face. He
was induced with propofol (3 mg/kg), fentanyl
(160 mg) and glycopyrrolate. Succinylcholine
(100 mg) was used for neuromuscular relax-
ation. Anaesthesia was maintained on sevoflurane.
Preoperative haemoglobin was 14.5 g%. His blood

Figure 1

Preoperative and postoperative radiographs
of the spine showing the spinal stabilisation for the
translational injury and postoperative CT angiogram
showing hypoplasia of the A1 segment of the right
anterior cerebral artery.
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Figure 2 Fundus examination showing minimal disc pallor, resolving
cherry-red spot with attenuation and sheathing of the arteries.

pressure was maintained at around 130/80 mm Hg during the
surgery. Total surgical time was 2.5 hours with intraoperative
blood loss of 300 mL. Intraoperatively, 1500 mL of crystal-
loids was infused. Extubation was uneventful and neurology
was immediately examined postoperatively and was found to
be intact.

OUTCOME AND FOLLOW-UP

In the immediate postoperative period, he noticed painless
vision loss in his left eye without any local signs of swelling or
chemosis. Emergency ophthalmology consultation was sought.
The patient was found to have no perception of light in the left
eye with fundus examination, optical coherence tomography
and fundus fluorescein angiography showing features of CRAO
with disc pallor, narrowing arterioles and cherry-red spot. Visual
evoked potentials (VEPs) and electroretinogram were performed
showing a relative afferent pupillary defect (RAPD) and loss of
VEPs on the left side. The patient was immediately started on
oral acetazolamide 250 mg along with aspirin 150 mg, clopido-
grel 75 mg and atorvastatin 20 mg together with subcutaneous
enoxaparin in view to prevent further complications considering
a thromboembolic aetiology to the POVL. Postoperative radio-
logical evaluation for implant position was normal as shown in
figure 1. Colour Doppler for the carotids turned out to be a
normal study, whereas the CT angiogram of the carotids showed
C4-C6 segmentation anomaly of the vertebrae associated with
hypoplasia of the Al segment of the right anterior cerebral
artery as shown in figure 1. The patient was evaluated by the
cardiologists with an echocardiogram which did not reveal any
significant changes in the cardiovascular system. The patient
was discharged with reassurance on the 20th postoperative day
with minimal improvement in his vision and advised for close
follow-up.

On review at 6 months after discharge, his vision improved
to 1/60 in the left eye. Fundus examination showed minimal
disc pallor, resolving cherry-red spot with attenuation and
sheathing of the arteries as shown in figure 2. The patient is
on close follow-up to monitor the progress of improvement
in his vision and for the functional outcome of the posterior
stabilisation.

DISCUSSION

Although uncommon, POVL is a devastating complication with
dire consequences.” Along with the sharp increase in the number
of spinal instrumentation surgeries in the recent past, there is
also an ominous increase in serious complications.® One in one
hundred spine surgeons will face a similar scenario annually.'
Spine surgeries have taken over the place of cardiac surgery to
be the leading cause of POVL.’

POVL from spine surgery may be due to four major reasons:

1. External ocular injury.
2. Cortical blindness.

3. ION.

4. CRAO.

External ocular injury may result in chemosis, abrasion and
corneal lacerations. It is usually preventable by routine eye
preparation before positioning with lubricants and eye bandages.
Cortical blindness occurs secondary to ischaemic insult to the
visual tracts or visual cortex which might be due to cardiovas-
cular thromboembolic events.'® In addition to blindness, patients
with cortical involvement, although rare, may experience confu-
sion and visual hallucinations. This is a reversible condition if
perfusion is re-established. '

ION is the more common cause of POVL after spine surgery.'?
It may be anterior or posterior depending on the site of the
lesion in the optic nerve. It is more common in degenerative
vaso-occlusive diseases and is common among smokers.' Intra-
operative factors such as severe blood loss and intraoperative
hypotension may be a contributing factor.’

In a retrospective case—control analysis by Myers et al,'* dura-
tion of surgery and intraoperative blood loss were the significant
factors contributing to POVL. In a recent analysis by Lee et al"’
from the American Society of Anaesthesiologists POVL Registry,
71% of POVL was due to elective spinal surgery among which
899% was attributed to ION. It is also noted from their analysis
that 94% of cases with POVL had undergone surgery =6 hours
and 829% with blood loss >1 L. They also mentioned that fluid
overload may also have a possible role in the pathogenesis of the
ischaemic insult.'®

CRAO is usually due to direct external pressure on the globe
resulting in unilateral loss of vision with periorbital swelling or
ecchymosis.'” ' The pathophysiology of CRAO involves occlu-
sion to the first intraorbital branch of the ophthalmic artery
resulting in ischaemic injury to the retina and eventually vision
loss leading to necrosis as shown in figure 3. A pale retinal
picture with a cherry-red spot over the macula and an RAPD,
as in our case, is pathognomonic of CRAO. It may be due to
improper positioning or embolic episode or raised intraocular
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pressure. Increased intraocular pressure in an environment
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Figure 3  Pathophysiology of central retinal artery occlusion and
ischaemic optic neuropathy resulting in postoperative vision loss.
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of mild ischaemic insult from intraoperative hypotension or
anaemia may be more than sufficient in some individuals to get
vision loss following spine surgeries in a prone position. When
the occlusion is incomplete, vision may be regained after 8-24
hours with the macular collateral circulation from the cilioret-
inal artery which is found in 15% of the population.” With this
anatomical variant, patients have less severe presentation along
with a better long-term prognosis. In our case, there was no such
collateral circulation noted in angiography and the head was in
a slightly dependant position to get adequate exposure which
might be a contributing factor to raise the intraocular pressure
to cause an ischaemic insult to the eye.

The following measures could avoid a conducive environment
for such untoward complications in spine surgery.?* *!

Preoperative measures

Risk of POVL could be explained preoperatively in complex spine
surgeries especially when prolonged operating time and blood loss
are expected. It is a much necessary precaution in a setting of comor-
bidities such as diabetes and hypertension when risk factors such as
obesity and smoking are co-existent.

Intraoperative measures

Optimal positioning with orbit above the level of the heart with
adequate padding. Overhydration should be avoided. When
prolonged surgical time is expected, a resting stop to elevate the
patient’s head to minimise periorbital oedema and an ischaemic
insult to the optic nerve would be optimal to prevent disastrous
complications such as POVL postoperatively.

Postoperative measures

Avoid flat positioning on recovery from anaesthesia, instead a
head-up position is preferred. Perioperative blood pressure moni-
toring and avoiding fluid overload.

Having mentioned the preventive measures, one must understand
that there is a paucity of definitive evidence to show a causal rela-
tionship for their etiopathogenesis in spine surgeries.”’ 2! However,
in case of POVL despite following the above preventive measures,
urgent and complete ophthalmological evaluation is mandatory for
prompt treatment which is critical in the possible recovery of the
patient’s vision.

Learning points

» The incidence of postoperative vision loss (POVL) is increasing
in proportion to the number of prone spinal surgeries.

» It must not be overlooked while obtaining informed consent
in high-risk individuals to avoid litigations following
devastating postoperative consequences if it occurs.

» Adequate perioperative preventive measures should be
followed to avoid POVL due to a preventable risk factor.

» In the event of POVL despite following the preventive
measures, urgent and complete ophthalmological evaluation
is mandatory for prompt treatment which is critical in
recovering the vision of the patient.

Correction notice This article has been corrected since it has been published
online. The order of the authors has been changed.
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