Where Should I Refer My Spinal Patient?
Outcomes with Orthopedic and
Neurosurgeons for Common Neck
and Back Procedures

Urgent message: Neck and back pain are common issues preceding surgical intervention.
Given differences in care plans, outcomes, cost, and length of stay associated with spinal
surgeries, the option of referring urgent care patients to either neurosurgeons or orthopedic

spine surgeons requires careful consideration.
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Introduction

eck and back pain are two of the most common rea-
Nsons for people to miss work; back pain is the leading

cause of disability, preventing many from performing
activities of daily living.! Up to 80% of the population
will experience back pain, and 54% will have some de-
gree of neck pain at some time in their lives.!?

Most episodes of low back pain are short lived and
require little or no treatment.> However, those who
have recurrent episodes or have structural deformities
may require a surgical procedure.

An estimated 650,000 to 700,000 neck and back sur-
geries are performed annually in the United States.*
Those who need surgery typically choose to have it per-
formed by either by a neurosurgeon (NS) or an orthope-
dic spine surgeon (OS). Most patients may not know
the difference between the two, and usually elect to go
where they are referred to by their primary care
provider.® Similarly, urgent care providers are in a posi-
tion to refer patients presenting with neck or back pain
for surgical consideration.

This paper will compare the direct medical costs, length
of stay, complications rates, and plan of care as they per-
tain to neurosurgeons and orthopedic spine surgeons.

Etiology and Pathophysiology
There are a variety of surgical approaches available for
the treatment of spine diseases.” Neurosurgeons, and
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Table 1. Comparison of Intermediary Payment Between Orthopedic Surgeons and Neurosurgeons

Anterior Cervical Fusion Lumbar Laminectomy Lumbar Fusion
oS NS (0N NS oS NS
Physician payment (median) $5,508 $5,414 $1,884 $1,884 $6,071 $6,282
Total payment(median) $23,951 $24,888 $10,828 $11,242 $41,894 $48,355

“While spine surgeon specialty was not a risk
factor for postoperative complications for a
single level ADCE, and there was no significant
association between the two surgeon types of
any particular complications in ACDF
procedures in general, there was a higher
revisional surgery rate noted with neurosurgery
as compared to orthopedic spine surgery.”

orthopedic spine surgeons both perform spinal surgery,
and there are significant overlaps in the different proce-
dures that are performed. However, there are differences
between the two specialties in clinical decision-making
regarding spinal disorders.®

Procedures

Anterior cervical discectomies and fusions (ACDF) are
the most common cervical procedures performed and
utilized for the treatment of multiple cervical pathol-
ogies.? A majority of spine surgeons utilize similar tech-
niques in performing anterior cervical discectomies and
fusions.? A small minority of procedures are done pos-
teriorly. Posterior cervical fusion (PCDF) is usually re-
served for patients who have multiple level disease and
have a higher rate of complications compared to an
anterior approach.?

There are a variety of lumbar spine procedures for
diseases affecting the lumbar spine, of which the most
common is a spondylolisthesis.”

The treatment plan can be different between the two
specialties, depending on whether the patient with
spondylolisthesis has pain.” The most common proce-
dures performed for lumbar spine issues include anterior
lumbar interbody fusion (ALIF), posterior lumbar in-
terbody fusions (PLIF), laminectomies, and discec-
tomies.>’

Complications

Surgical complications play a significant role in post-
operative outcomes. These complications include
adverse intraoperative complications, postoperative
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complications, readmissions, surgical revisions, and pro-
longed hospital stays.>

Surgical complications associated with cervical proce-
dures can include, but are not limited to, esophageal
perforation, epidural hematoma, C5 nerve palsy, recur-
rent laryngeal nerve palsy, superior laryngeal nerve
palsy, dural tears, brachial plexopathies, graft extrusion,
hardware migration, infection, vascular injury, Horner
syndrome, and psuedomeningeocele.?

Postoperative complications for lumbar procedures
can include but are not limited to wound infections
and dehiscence, hematomas, pulmonary complications,
surgical revisions, incidental dural tears, and hospital
readmissions.>813

Economic Impact

Low back pain accounts for at least $50 billion in health-
care costs to Americans each year.!* When adding the
cost of lost wages and decreased productivity, the figure
rises to more than $100 billion. !

The cost of low back pain and the procedures that
are associated with treatment are generally reported as
direct medical costs and indirect (productivity and ab-
senteeism) costs.!> These costs include transportation,
cost of nonprescription medications, and visits to com-
plementary and alternative practitioners.!s

The major direct medical costs that are seen and stud-
ied most frequently are the cost of procedures, length
of stay, wound complications (infections and dehis-
cence), urinary tract infections, reoperations, and un-
planned readmissions.>® Any complications increase
the total cost of the treatment and significantly raise
the chance of prolonging hospital length of stay and
time off of work.5615

Consider the cost of the procedures each specialty per-
forms. The median cost of physician payments for an
anterior cervical discectomy and fusion are almost iden-
tical between orthopedic spine surgeons and neurosur-
geons. The same holds true for total costs. (See Table 1.)
Even though the payment analysis showed that the me-
dian total intermediary payments were higher for neu-
rosurgery procedures for all three treatment groups, there
were no statistically significant differences.®
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Table 2. Comparison of Complications with Anterior
Cervical Discectomy and Fusions

Table 3. Comparison of Complications with Lumbar

Fusions

Malpractice Litigation

Medical malpractice is an important issue to consider
due to concerns of increased healthcare costs and medical
decision-making for the sole purpose of reducing legal
liability. Agarwal, et al conducted a descriptive analysis
of state and federal spine surgery malpractice litigation
in the United States and found that there were no differ-
ences in the frequency of plaintiff verdicts in those cases
where an OS was cited as a defendant compared to those
case where an NS was cited as a defendant. !

Surgical Treatment Option Comparisons

Anterior Cervical Discectomy and Fusion

An anterior cervical discectomy and fusion (ACDF) is a
technique commonly utilized on patients with under-
lying degenerative disc disease, cervical radiculopathy,
and cervical myelopathy.? Patient selection to perform
an ACDF with comorbidities has been shown to be al-
most the same between the two specialties. Neurosur-
geons were a little more willing to perform the proce-
dure with patients that have more complex
comorbidities.>!” The only comorbidity that neurosur-
geons were statistically more likely to treat was patients
with osteoporosis.®

No significant differences were observed in median
length of stay postoperatively after an ACDF between
the two specialties.>!” The average postoperative length
of stay is 1.7 days for OS and 1.8 days for neurosurgery.>

Numerous complications can occur postoperatively
after an ACDE The most common are wound infections,
continued pain, dysphagia, 30-day readmission, and
revisional surgery.

Spine surgeon specialty was not a risk factor for any
of the prementioned postoperative complications for a
single level ADCE, 17 and there was no significant asso-
ciation between the two surgeon types of any particular
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Complication 0s NS Complication 0s NS
Wound infection 0.7% 0.8% Wound infection 2.9% 2.9%
Chronic pain 1.0% 1.2% Chronic pain 2.5% 2.7%
Dysphagia 3.3% 3.2% 30-day readmissions 6.1% 6.7%
30-day readmissions 31% 2.8% Surgery revision* 10.4% 10.8%
Surgery revision* 5.7% 6.8% Any complication 14.5% 16.2%
Any complication 9.9% 10.5% Length of stay (mean) 3.5 days 3.7 days
Length of stay (mean) 1.7 days 1.8 days *Only significant difference statistically

*Only significant difference statistically

complications in ACDF procedures in general.> There
was a higher revisional surgery rate noted with neuro-
surgery as compared to orthopedic spine surgery.® (See
Table 2.)

Lumbar Fusions

Lumbar spine fusions are the most common procedure
performed to correct degenerative spondylolisthesis.”
Most insurance companies will only approve lumbar fu-
sions if there is a spondylolisthesis documented in the
patient’s record.” As a result, most researchers used that
diagnosis of spondylolisthesis as a search tool to study
how the presence or absence of back pain, along with
spondylolisthesis, would be addressed by each specialty.”

When presented with a patient with spondylolisthesis
and back pain, there were no significant differences be-
tween NS and OS on the treatment plan.” Of the neu-
rosurgeons given the scenario, 85% stated they would
perform some kind of fusion; 15% stated they would
only perform a laminectomy.” Orthopedic surgeons re-
sponded similarly, where 80% would choose to perform
a fusion, and 20% would only perform the more con-
servative laminectomy.’

The second scenario was a spondylolisthesis without
back pain, with significant differences between the two
groups.” Neurosurgeons had 3.4 times greater odds of
performing simpler laminectomies and 2.1 times greater
odds of performing interbody fusions.” Orthopedic sur-
geons preferred to treat this scenario with a laminec-
tomy with posterolateral fusion and pedicle screws.” In
this scenario, 73% of orthopedic surgeons would per-
form some kind of fusion, where only 61% of neuro-
surgeons would.’

Anterior Lumbar Interbody Fusion

Anterior lumbar interbody fusion surgery (ALIF) is a com-
mon fusion procedure that has been researched extensively
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Table 4. Comparison of Complications with Lumbar

Laminectomy

Complication oS NS
Wound infection 1.9% 2.5%
Chronic pain 11% 11%
30-day readmissions 3.9% 4.3%
Surgery revision 11.6% 10.7%
Any complication 12.2% 12.8%
Length of stay (mean) 2.3 days 2.5 days

with regard to surgical subspecialties. It is used to treat de-
generative spine disorders and spinal deformities.®

One study that looked at patient selection found that
neurosurgeons were more likely to perform an ALIF on
more complex patient populations with higher Ameri-
can Society of Anesthesiology (ASA) classifications (III)
(41% for NS, 33.1% for OS).6 They found no other sig-
nificant differences in the remaining comorbidities and
patient selection.

Postoperative complications were similar between the
two specialties. Length of stay, wound complication,
unplanned readmissions, and mortality were all insig-
nificant.® The only complications that were found to be
statistically significant were the risk of 30-day reopera-
tion (3.1% for NS and 2.0% for OS) and postoperative
urinary tract infections (1.8% for NS, and 1.0% for OS).°

One potential explanation for these findings is that
NS may tend to be more willing to operate on patients
who have more medical comorbidities.®

Research by Mabud, et al showed that lumbar fusions
as a whole had no significant differences in length of stay
(3.5 days for orthopedic surgeons, 3.7 days for neurosur-
geons),® wound infection, continued pain, and 30-day re-
admission.>®!12 It was also shown that surgeon specialty
is not a risk factor for any complications at the 30-day
postoperative mark after undergoing a single level fusion.®
There was only a slightly higher incidence of surgery re-
visions and total complications with neurosurgeons com-
pared with orthopedic surgeons. (See Table 3.)

Lumbar Laminectomy

Lumbar laminectomies are the most common low back
procedure performed for back pain.’ This procedure
can be performed as a single procedure for lumbar ste-
nosis without a spondylolisthesis, or with a fusion when
there is instability within the spine.! The risks of surgi-
cal complications, all-cause readmission, and revisional
surgery were very similar for neurosurgeons and or-
thopedic surgeons.>*!8 (See Table 4.)
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No significant differences were found in the average
length of stay (2.3 days for orthopedic surgeons, and
2.5 days for neurosurgeons).® One study did note that
laminectomies performed by OS have double the odds
for undergoing perioperative transfusion compared with
those performed by NS.?

Conclusion

Findings suggest that both neurosurgeons and orthope-
dic surgeons training backgrounds produce similar out-
comes in cervical and lumbar spine surgery for most
parameters, including postoperative length of stay, re-
admission rates, direct medical costs, and most compli-
cations. Few significant associations between surgeon
type and complications exist, and those that do are
quite small and unlikely to be clinically meaningful.
Finally, there was no difference in the frequency of
plaintiff verdicts between the two specialties in studies
on malpractice outcomes.
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