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ABSTRACT

Lumbar spinal fusion is a surgical procedure performed to join—or fuse—2 or more vertebrae in the low back. The procedure
is done to stabilize the spine and prevent damage to the cauda equina and emanating nerve roots. Lumbar fusion is commonly
indicated for patients with vertebral fractures, infection, or spinal tumors, and it may be appropriate for select patients with
degenerative disorders and spinal stenosis. Nurses who care for patients undergoing lumbar fusion require an understanding of
lumbar spinal anatomy, spinal pathology, surgical indications, and diagnostic modalities. Knowledge of the distinct surgical
approaches and their respective advantages and disadvantages allows nurses to individualize patient care and be alert to
postoperative complications. This article reviews clinical and research literature regarding lumbar fusion, with an emphasis on the
role of the nurse in promoting a safe perioperative course.
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1. INTRODUCTION

Nurses have an essential role in promoting a safe and effi-
cacious perioperative course for patients undergoing lumbar
spinal fusion. This commonly performed surgical procedure
prevents movement in the low back by joining-or fusing-2
or more vertebrae in the lumbar spine. It is indicated for a
variety of conditions, ranging from traumatic injuries to de-
generative conditions. Since lumbar fusion is reserved for pa-
tients for whom conservative, non-operative treatment is not
appropriate or has failed, many patients present with complex
health care needs. Patients often have chronic pain, physical
disabilities, and medical comorbidities that increase the risk
of surgical complications. Nevertheless, with expert care
from an interdisciplinary team of health care professionals,
most patients will experience a decrease in pain and dysfunc-
tion following surgery. This article presents an overview of

lumbar fusion, including a review of lumbar spinal anatomy,
the preoperative evaluation, surgical indications, operative
techniques, and postoperative recovery. Specific recommen-
dations to support evidence-based nursing care of patients
undergoing lumbar fusion are presented.

2. LUMBAR SPINAL ANATOMY
The lumbar spine is comprised of 5 vertebrae, 3 major lig-
aments, 5 intervertebral discs, and the cauda equina. Each
vertebra consists of 2 main elements. The solid anterior or
ventral element is called the vertebral body; the posterior
or dorsal element is called the arch. The arch is composed
of 2 pedicles and 2 laminae that support 7 processes (i.e., 4
articular, 2 transverse, and 1 spinous process). The inferior
and superior articulating processes form the facet joints. Col-
lectively, the elements of the arch enclose the spinal foramen,
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maintain spinal alignment, enable movement of the vertebral
column, and protect the cauda equina (see Figure 1). Adja-
cent to the pedicles and facet joints are the neural foramina
through which nerve roots exit the cauda equina.[1] Three
major ligaments support the spine: (1) the anterior longitu-
dinal ligament, (2) the posterior longitudinal ligament, and
(3) the ligamentum flavum. The anterior longitudinal liga-
ment attaches to the anterior surface of the vertebral bodies
and intervertebral discs. The posterior longitudinal ligament
attaches to the posterior surface of the vertebral bodies and
supports the spinal canal. The ligamentum flavum connects
the laminae of adjacent vertebrae. Intervertebral discs are
avascular structures composed of a central nucleus pulposus
and a surrounding annulus fibrosis.

Figure 1. Lumbosacral spine

Intervertebral discs are positioned between vertebral bod-
ies and cushion movement and prevent excessive translation
during spinal column movement.[1] A thin, cartilaginous end-
plate bonds each intervertebral disc to the adjacent vertebral
bodies and helps the disc maintain its shape and resist hernia-
tion.[1] The spinal cord is a mass of nerve tissue that occupies
the vertebral canal. The cord typically ends with the conus
medullaris at the level of T12 to L1. A long, fanning bun-
dle of nerve roots, collectively known as the cauda equina,
emanates from the end of the spinal cord. The lumbar nerve
roots innervate the lower extremities and the sacral nerve
roots control bowel, bladder, and sexual function. The spinal
cord is covered by 3 meninges: the dura mater, the arachnoid,
and the pia mater. The outermost dura mater is susceptible to
injury during posterior lumbar fusion, potentially resulting
in a dural tear. The innermost subarachnoid space contains

cerebrospinal fluid, which cushions the cord and nourishes
the neural components. Between the meninges exist poten-
tial spaces: the epidural space, the subdural space, and the
subarachnoid space. Potential spaces may be involved in
fusion complications, such as hematomas and abscesses.[1]

3. PREOPERATIVE EVALUATION

Neurosurgeons and orthopedic spine surgeons perform lum-
bar fusion. They learn the procedure during residency train-
ing and spine-focused fellowship programs. The 2 specialty
groups utilize many of the same surgical techniques and have
similar 30-day readmission and mortality rates following
spine surgery.[2] However, an important distinction between
the specialties is that typically only neurosurgeons operate
on patients with intradural pathology, such as spinal cord
tumors.

3.1 History and physical examination

The preoperative evaluation commences with the history and
physical examination. The location and duration of pain, the
frequency and characteristics of accompanying symptoms,
and the presence and level of neurological impairment often
suggest a specific spinal anomaly. Radiculopathy (i.e., pain
and/or paresthesias in the distribution of a nerve root), motor
weakness, and reflex asymmetry, combined with a positive
straight leg raise, suggest lumbar disc herniation.[1, 3] Leg
pain that exacerbates with lumbar extension (i.e., standing
upright or walking downhill) and improves with lumbar flex-
ion (i.e., leaning on a grocery cart or sitting) suggests spinal
stenosis.[1, 3] However, since many non-spinal anomalies,
such as vascular claudication, present with similar symp-
toms, a thorough evaluation is necessary to rule out other
conditions.

The preoperative evaluation also reviews prior treatment in-
terventions, such as physical therapy and spinal injections.
Patient response to these interventions often yields diagnos-
tic clues and ensures that appropriate conservative measures
have been trialed prior to fusion surgery. Exhausting conser-
vative measures is important because lumbar fusion does not
necessarily result in superior outcomes when compared to
non-operative treatment. One review of the literature found
fair evidence that lumbar fusion was no better than intensive,
interdisciplinary rehabilitation programs in reducing pain
and improving function in patients with non-radicular lower
back pain with degenerative changes.[4] Another literature
review cited poor quality evidence in failing to conclude
whether surgery resulted in better outcomes compared to
non-operative treatment in patients with lumbar spinal steno-
sis.[5]
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3.2 Diagnostic imaging and neurophysiologic testing
Radiological images should be available for the surgeon’s
review during the initial evaluation. However, if patients
do not have recent imaging, it may be acceptable to defer
imaging until after the evaluation. This allows the surgeon
to order the most appropriate imaging based on suspected
pathology and avoids redundant or unnecessary studies.

Plain radiography is used to assess bony structures, spinal
alignment, and vertebral fractures. Flexion and extension
radiographs are used to assess segmental instability. When
more detailed spinal images are needed, computed tomog-
raphy (CT) may be indicated. Like plain radiography, CT
uses ionizing radiation; however, unlike plain radiography,
CT can distinguish the soft tissues of the spine (i.e., discs,
nerve roots, and ligaments) by interpreting the attenuated
values of ionized radiation as it passes through tissues of vari-
able density.[6] When a mass or fluid collection is suspected,
intravenous contrast administered prior to CT examination
can highlight suspected abnormalities. When a tumor or
trauma is suspected, CT examination combined with myel-
ography can identify spinal cord compression or localize
a spinal lesion relative to the dura.[6] Magnetic resonance
(MR) imaging also yields detailed spinal images. MR uses a
pulsed radiofrequency beam and a strong magnetic field to
produce images, thus avoiding ionizing radiation. When a
mass, epidural scarring, abnormal tissue, or a fluid collection
is suspected, intravenous gadolinium, or another paramag-
netic contrast agent, administered prior to MR will yield
sharper images.[6] However, patients with ferromagnetic de-
vices (i.e., artificial pacemakers, some implanted stimulators
of the brain or spinal cord, prosthetic devices, metal bullets,
and old ferromagnetic intracranial aneurysm clips) cannot
undergo MR because the strong magnet can cause the device
to malfunction or overheat. Historically, patients with obe-
sity and claustrophobia were also considered unsuitable for
MR; however, the availability of wide-bore and open MR
units has largely eliminated this limitation.

Neurophysiological testing may be indicated as part of the
diagnostic evaluation. Nerve conduction studies and elec-
tromyography (EMG) are performed using surface electrodes
and needle electrodes, respectively, and assess sensory and
motor abnormalities, such as lumbosacral radiculopathy.[1]

4. SURGICAL INDICATIONS
A comprehensive evaluation enables the surgeon to deter-
mine the need for lumbar fusion. Traumatic injuries, spinal
deformity, and infection or tumors causing spinal instability
frequently necessitate fusion. Degenerative spinal condi-
tions may also warrant lumbar fusion and are the leading
indication for lumbar fusion in the United States.[7–9]

4.1 Degenerative disc disease
Degenerative disc disease (DDD) results from age-related
changes in the lumbar spine. In a healthy disc, the inner
nucleus pulposus has a high water content that allows the
disc to act as a shock absorber and distribute mechanical
stress and compressive forces in the lumbar region. How-
ever, as the nucleus pulposus ages, it loses water content and
becomes less elastic. Physical stress in the lumbar spine is
then disproportionately borne by the outer annulus fibrosis,
which can lead to annular tearing. Gas can also accumulate
inside a degenerating disc, which can cause annular bulging.
As the degenerating disc loses height and becomes com-
pressed, adjacent bony structures come into direct contact
with each other and the ligamentum flavum may buckle.[1]

These processes cause further degeneration due to endplate
fissuring and osteophyte formation.[1] However, even in the
presence of extensive degenerative changes, many degen-
erative discs are asymptomatic and do not require surgical
excision. Surgical intervention should only be considered
when symptomatic DDD is accompanied by neurological
deficits or when symptomatic DDD fails to respond to at
least 6 months of non-operative treatment.[1, 3, 10]

4.2 Spinal stenosis
Lumbar spinal stenosis refers to a narrowing of the spinal
canal. It can affect the central portion of the canal, the lat-
eral recesses underneath the facet joints, or the foramen (see
Figure 2). Although stenosis can be a congenital condition
or the result of an inflammatory process, it is frequently as-
sociated with space-occupying, degenerative lesions, such
as hypertrophic ligamentum flavum, osteophytes, and disk
herniation and bulges. Spinal stenosis often has an insidious
onset with patients describing a gradual decrease in their
ability to walk long distances. Patients may also present with
hyperreflexia or absent lower extremity reflexes.[1, 3] Many
patients with spinal stenosis are successfully treated with
surgical decompression at the level of stenosis without fu-
sion. However, when a patient with lumbar spinal stenosis
becomes symptomatic and the affected vertebral segment
shows signs of instability, fusion is indicated to maintain
foraminal height and relieve nerve root compression.[3]

4.3 Spondylolisthesis
Spondylolisthesis is the slipping or sliding of 1 vertebra
on another vertebra. There are 2 primary types of spondy-
lolisthesis, each of which presents with distinguishing signs
and symptoms. Degenerative spondylolisthesis most com-
monly affects the L4-L5 level in older adults and isthmic
spondylolisthesis most commonly affects the L5-S1 level in
middle-aged adults.[3] Compared to other fusion indications,
patients undergoing lumbar fusion for spondylolisthesis tend
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to have better outcomes.[3] One study reported that patients
undergoing fusion for spondylolisthesis had shorter periods
of postoperative opioid pain reliever use and were more
likely to return to work than were patients having fusion for
DDD.[11]

Figure 2. Lumbar spinal stenosis

5. OPERATIVE APPROACHES
The surgeon considers the anatomical defect, comorbidi-
ties, and the goals of surgery in deciding among several
approaches to lumbar fusion. Each approach carries unique
risks and benefits and has implications for postoperative man-
agement. However, the shared goal of surgery is to stabilize
the spine through arthrodesis. The surgeon typically uses
graft material combined with graft extender, bone void filler,
or a graft supplement to promote new bone growth between 2
or more vertebral segments. Autograft refers to the patient’s
own bone and is typically harvested from the iliac crest; al-
lograft refers to sterilized bone from a human tissue bank.
Both types of graft encourage new bone growth that will lock
the unstable vertebral segments together into a solid mass
of new bone. Following placement of the graft, the surgeon
immobilizes the spinal segment with internal fixation devices
(i.e., pedicle screws, rods, or cages containing graft material).
Once these elements are secured, osteoblasts should adhere
to the exposed bony structures and new bone should grow
across the defect. This process occurs over several months
and must occur in each fused segment to yield long-term
stability.[12]

5.1 Posterior fusion
There are 2 main types of posterior lumbar fusion: postero-
lateral fusion and interbody fusion. In posterolateral fusion,
the surgeon places the graft between the transverse processes
so that new bone grows and fuses the transverse process of

one vertebra to the transverse process of another vertebra. In
interbody fusion, the surgeon removes the intervertebral disc,
strips the cartilaginous endplates from the adjacent vertebra,
scrapes the endplates to expose bleeding bone, and places
the graft between the vertebral bodies so that bone grows and
fuses one vertebral body to another vertebral body.

During posterior lumbar interbody fusion (PLIF), the sur-
geon accesses the spine through a midline incision in the
patient’s lumbar region. This approach provides the surgeon
with direct access to the disc space, which facilitates bilateral
decompression and interbody fusion through one incision.[13]

Alternatively, the surgeon may perform transforaminal lum-
bar interbody fusion (TLIF). TLIF carries less risk of neural
injury than PLIF because it requires less neural traction.[13]

Both posterior approaches avoid the risks of vascular injury,
abdominal wall injury, and autonomic complications that are
associated with the anterior approach.

5.2 Anterior lumbar interbody fusion
During anterior lumbar interbody fusion (ALIF), the sur-
geon accesses the spine through the abdominal cavity and
obtains direct access to the ventral surface of the vertebrae
and disc spaces. The anterior approach avoids dissection of
the paraspinal musculature and posterior ligaments and is
associated with earlier ambulation, less postoperative pain,
and shorter inpatient length of stay than the posterior ap-
proach.[14, 15] However, the anterior approach is also associ-
ated with increased risk of vascular complications, visceral
injury, retrograde ejaculation, and sympathetic dysfunction
because of the proximity of the major vessels, abdominal or-
gans, and hypogastric plexus to the surgical dissection.[13, 16]

Severe obesity or extensive scarring from previous abdomi-
nal surgery may preclude the anterior approach.[13]

5.3 Anterior and posterior approach fusion
In select cases, the surgeon uses a combined anterior and
posterior approach to lumbar fusion (APF). The combined
approach provides greater mechanical stability and improves
the likelihood of a solid fusion. However, APF is associated
with longer operative time, greater intraoperative blood loss,
more complications, and longer length of stay.[13, 14] Conse-
quently, this approach as a percentage of all lumbar fusions
is decreasing in frequency. In 2002, APF comprised 10% of
all lumbar fusions; by 2010, APF made up less than 1% of
all lumbar fusions.[14]

5.4 Extreme lumbar interbody fusion
In extreme lumbar interbody fusion (XLIF), the surgeon uses
a lateral trans-psoas approach to access the surgical site. Sim-
ilar to ALIF, XLIF facilitates a more extensive discectomy
and exposes a larger area for intervertebral graft positioning
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than posterior approaches. However, XLIF is less invasive
than ALIF and does not necessitate retraction of the major
vessels or sympathetic chain.[15] Retroperitoneal scarring or
anomalous vascular anatomy, as well as the need to incorpo-
rate L5-S1 into the fusion, may preclude XLIF.[16]

5.5 Minimally invasive surgery
Minimally invasive surgery (MIS) has emerged as a pop-
ular alternative to traditional open lumbar fusion. During
MIS, the surgeon performs decompression and fusion while
leaving the paraspinal muscles, anterior and posterior longi-
tudinal ligaments, and bony structures largely intact. This
is accomplished by using a muscle-splitting approach, such
as the Wiltse approach, rather than a direct midline inci-
sion. When using the Wiltse approach, the surgeon uses a
far lateral entry point and splits the sacrospinalis muscle be-
tween the multifidus and longissimus to access the operative
site.[17] In comparison to open approaches, MIS is associated
with less intraoperative blood loss, shortened length of stay,
reduced postoperative opioid use, faster ambulation, accel-
erated return to work, and long-term improvements in pain,
disability, and quality of life.[13, 18–20] However, because the
surgical field is restricted, MIS is more technically challeng-
ing than open surgery. MIS is also associated with greater
fluoroscopic exposure and longer operative times.[20]

6. LUMBAR FUSION COMPLICATIONS
Diligent postoperative care is essential following lumbar fu-
sion because up to 30% of patients experience an adverse
event following the procedure.[21, 22] Postoperative compli-
cation rates vary by patient-related factors and procedure-
related factors.

6.1 Surgical site infection
Surgical site infection (SSI) is a potentially catastrophic com-
plication of lumbar fusion. SSI can cause pseudarthrosis
(i.e., failed fusion), neurologic injury, paralysis, sepsis, and
death.[23] SSI is also associated with prolonged length of stay,
admission to intensive care, reoperation, and hospital read-
mission.[24–26] In an effort to decrease the incidence of SSI,
several interventions have been recommended. These include
preoperative screening for nasal methicillin-resistant Staphy-
lococcus aureus and decolonization using topical antibiotics
and preadmission showering with chlorhexidine.[27, 28] Pro-
phylactic antibiotic administration is also standard practice.
Nevertheless, the incidence of SSI following spine surgery
ranges from 0.7% to 14%.[23, 29] Patients with diabetes melli-
tus are at particular risk of SSI due to several diabetes-related
factors. Microvascular abnormalities impede oxygen and nu-
trient transport to peripheral tissues and cause tissue ischemia
and delayed wound healing. High blood glucose levels im-

pair immune system function. Diabetic peripheral neuropa-
thy interferes with the normal inflammatory response.[26]

In addition to diabetes, advanced age (i.e., greater than 60
years), alcohol abuse, excessive blood loss, neurological in-
jury, obesity, previous surgery, previous surgical infection,
posterior approach fusion and APF, prolonged surgical time,
and smoking have all been shown to increase patient risk of
SSI.[29]

6.2 Venous thromboembolism
Venous thromboembolism (VTE) is another potentially dev-
astating complication of lumbar fusion. VTE can present as
deep vein thrombosis (DVT) or pulmonary embolism (PE),
both of which are associated with increased morbidity, mor-
tality, and prolonged length of stay.[30] To help prevent the
pooling of blood in a patient’s legs during and after surgery,
mechanical compression via pneumatic compression device
or compression stockings is applied to the lower extremities
prior to surgery and remains in place until the patient is fully
ambulatory.[31] Chemoprophylaxis may also be warranted
for patients at high-risk of VTE, such as patients undergoing
APF and patients with multiple trauma, malignancy, or hy-
percoagulable disorders. However, chemoprophylaxis must
be carefully considered because it is associated with bleed-
ing complications, including epidural hematoma and wound
complications.[31, 32] For this reason, the Food and Drug Ad-
ministration has mandated “black box” warnings on some
anticoagulants for patients undergoing spinal procedures.[33]

Patients with medical comorbidities that increase their risk
of VTE must be closely monitored. Older patients and pa-
tients with pulmonary circulation disorders, anemia, and
fluid/electrolyte disorders are at increased risk of DVT and
PE; patients with obesity and coagulopathy are at increased
risk of DVT.[30] Patients taking anticoagulants prior to fusion
for non-spine related disorders, such as a heart valve replace-
ment, must also be closely monitored and require “bridge”
therapy to manage their anticoagulant regimen before and
after lumbar fusion.

6.3 Pseudarthrosis
Pseudarthrosis refers to a failed fusion. Unlike other adverse
events that present during the immediate or subacute recov-
ery period, pseudarthrosis may not be evident for months or
years following fusion surgery. Pseudarthrosis is also dis-
tinct from other complications in that patients with a failed
fusion may remain asymptomatic.[34] Metabolic abnormali-
ties, infection, excess motion at the fusion site, and vitamin
D deficiency all increase a patient’s risk for pseudarthro-
sis.[34, 35] Cigarette smoking also increases a patient’s risk
for pseudarthrosis. Nicotine and carbon monoxide, among
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other toxins, impede the formation of new bone by interfer-
ing with oxygen transport, neovascularization, and osteoblast
differentiation.[36] Thus, all patients are strongly urged to
cease smoking prior to fusion. Smoking cessation as little as
4 weeks prior to surgery has been shown to benefit wound
healing and may favorably influence bone healing.[37]

7. NURSING CARE
Nurses individualize patient care and education to each pa-
tient’s unique spinal pathology, comorbidities, surgical risk
factors, psychosocial context, and environment. Working
in partnership with patients and the interprofessional team,
nurses focus on optimizing patients’ physical and mental
health and mobilizing their social support systems.

Ideally, surgical planning commences at least several weeks
prior to the scheduled procedure. During the diagnostic
workup, nurses educate patients about the indications and im-
plications of imaging and neurophysiological testing. Since
patient safety is a priority, it is imperative to identify patients
who may be pregnant to avoid imaging modalities that emit
ionizing radiation. Patients with embedded or implanted de-
vices must be screened prior to MR to accurately identify the
device and determine MR compatibility. This process typ-
ically necessitates a review of written documentation from
the device manufacturer, such as the results of formal test-
ing of the implant before implantation or product labeling
of the implant.[38] Patients scheduled for MR should be en-
couraged to leave metallic personal belongings and devices
(i.e., watches, jewelry, cell phones, metallic drug delivery
patches) at home because they cannot be brought into the
examination area owing to the strong MR magnet. Patients
should also be aware that MR examination requires that they
lie motionless inside a cylinder-shaped tube for upwards of 1
hour. If a patient anticipates difficulty tolerating this require-
ment due to severe anxiety or claustrophobia, a one-time
dose of an anxiolytic or intravenous sedation may be appro-
priate. Prior to contrasted studies, the radiologist reviews the
medical history and blood urea nitrogen and creatinine levels
(assessed within 48 hours of the examination) to evaluate
the risk of contrast-induced nephropathy. Following con-
trasted studies, patients are encouraged to increase oral fluid
intake to help clear the contrast material. Patients should
also be instructed to seek emergent medical attention if they
develop hives, skin rash, itching, nausea, or headache follow-
ing a contrasted study because they may be experiencing a
hypersensitivity reaction to the contrast agent.

In advance of surgery, patients should be able to identify the
reason for surgery, the intended surgical procedure, and the
possible benefits of surgery. Patients must also be aware of
the potential complications of surgery so that they approach

lumbar fusion with realistic expectations. They should be
able to verbalize prescribed adjustments to their medication
regimen (i.e., anticoagulant therapy, diabetes medications,
herbal supplements) as well as food and fluid restrictions and
skin and showering instructions. Patients should be aware
of opportunities for autologous blood donation, smoking
cessation assistance, and vitamin D supplementation. Clear
expectations about postoperative care, including plans for
pain management, diet, activity, physical therapy, pulmonary
hygiene, criteria for discharge, anticipated length of stay, and
the need to enlist a caregiver to assist during recovery, must
be communicated. In addition, patients should be able to
verbalize how and when to contact the health care team.[39]

Patients scheduled for elective lumbar fusion are admitted to
the hospital on the morning of surgery. Once consents are
signed and all preoperative testing is complete, nurses typi-
cally administer prophylactic antibiotics and apply mechan-
ical compression devices to the patient’s lower extremities.
Once in the operating room, the anesthesiologist administers
general endotracheal anesthesia to the patient. The surgical
team then positions the patient and pads pressure points. A
neurophysiologist may perform intraoperative neurophys-
iologic monitoring to identify neurological injury during
the procedure. Vital signs, hemodynamic status, and intake
and output are continuously monitored during the procedure.
When the surgery is finished, the surgeon typically uses an
antibiotic-impregnated solution to irrigate the wound. A sur-
gical drain may be placed to facilitate wound drainage. The
anesthesiologist then extubates the patient and the surgical
team transports the patient to the post-anesthesia recovery
unit for several hours. The patient is subsequently transferred
to the surgical care unit for post-operative care until safe for
discharge to home or a rehabilitation facility.

Nursing care during surgical recovery prioritizes neurovas-
cular assessment, wound care, mobility, pulmonary hygiene,
and pain management. Frequent neurological assessment is
required to detect sensory and motor deficits. These deficits
are usually transient, but are immediately reported to the
surgical team so that the stability and integrity of the spinal
column and spinal cord can be assessed. When there has
been extensive manipulation of the nerves during surgery,
steroid medication may be indicated to decrease inflamma-
tion and irritation of the nerve roots. However, prolonged
postoperative steroid use should be avoided because it in-
creases the risk of infection.[3] Repeated vascular assessment
is necessary to identify swelling, redness, increased warmth,
or tenderness in the lower extremities that warrant evaluation
to rule out DVT. Chest pain, shortness of breath, tachycardia,
and tachypnea warrant evaluation to rule out PE.[40]
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Diligent wound care is required to promote healing and
to identify signs and symptoms of SSI. Increased wound
drainage, erythema, pain, an elevated C-reactive protein level,
or an elevated body temperature are immediately reported
to the surgical team for further evaluation. Prior to hospital
discharge, patients must be able to describe wound care and
identify the signs and symptoms of SSI. This is important
because more than 90% of SSIs are identified following hos-
pital discharge.[41] When SSI is diagnosed, patients often
require a long course of antimicrobial therapy and possi-
bly a return to the operating room for wound irrigation and
debridement. Vacuum-assisted wound closure may also be
utilized to facilitate healing.[23] Signs and symptoms of a
cerebral spinal fluid (CSF) leak can also be detected during
wound care. CSF leaks occur when the dura is inadvertently
punctured during surgery. If not detected intraoperatively, a
CSF leak may present as a draining wound, a fluid collection,
or a postural headache. When a dural tear is suspected, the
nurse immediately notifies the surgical team and instructs
the patient to assume a flat-lying position. If symptoms do
not resolve within 24 to 48 hours, surgical exploration and
placement of a sub-arachnoid drain may be indicated.[39]

Early postoperative ambulation is important to prevent
immobility-related complications, such as skin breakdown,
DVT, and pneumonia. When getting a patient out of bed,
nurses instruct the patient to move to the side of the bed
and assume a sitting position by gradually lowering the legs
while raising the torso. Careful execution of this movement
avoids twisting at the waist. A gradual increase in activity is
encouraged, but patients should be instructed to refrain from

bending, heavy lifting, and twisting until the surgical wound
has healed and the fusion has ossified.[42] In some instances,
a lumbar brace is indicated to reduce flexion and extension
of the lumbar spine.

Meticulous pulmonary hygiene assists patients to clear mu-
cous and secretions from the lungs and prevent atelectasis
and pneumonia. Nurses encourage frequent (i.e., hourly)
deep breathing, coughing, and incentive spirometry. Ap-
propriate pain management also promotes recovery. Cur-
rent guidelines recommend multimodal analgesia that inte-
grates a variety of analgesic medications and techniques (i.e.,
epidural with local anesthetic with or without opioid or in-
trathecal opioid) with non-pharmacologic interventions (i.e.,
cognitive modalities, relaxation, music) to manage postoper-
ative pain.[43] Nurses should use a validated pain assessment
tool, such as the Numeric Rating Scale or the Wong-Baker
FACES pain rating scale to measure pain intensity (see Figure
3).[44] Whenever a patient is receiving opioid pain medica-
tion, nurses monitor the patient’s level of consciousness and
respiratory status to evaluate the efficacy of treatment and
to identify adverse effects.[43] In anticipation of discharge,
nurses ensure that the patient is able to describe the pain man-
agement plan, including strategies to manage opioid-related
adverse effects (i.e., constipation). Patients are instructed
to gradually taper their opioid use. Many patients use opi-
oids for months following lumbar fusion.[45, 46] However,
prolonged opioid use should be discouraged because it may
increase the risk of an opioid use disorder or drug poisoning
death.[47–49]

Figure 3. Wong-Baker FACES R© pain rating scale[44]

Following hospital discharge, nurses continue to play an im-
portant role in patient recovery. Nurses frequently manage
telephone inquiries from patients and family members. Ac-

cordingly, nurses must recognize the patient concerns that
warrant immediate evaluation to rule out a surgical compli-
cation. Nurses may also be involved with referrals to home
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health nursing, physical therapy, and occupational therapy
as well as outpatient rehabilitative services. During the first
few weeks following lumbar fusion, therapy is limited to
static stabilization exercises, such as pelvic tilts and bridg-
ing. These exercises allow patients to move their arms and
legs without rocking or arching the lower trunk. As rehabil-
itation progresses, therapy incorporates dynamic exercises.
These exercises may incorporate exercise balls and resistance
bands to stretch and strengthen the muscles of the back and
abdomen.

Finally, nurses must recognize the extent to which psycho-
logical and social factors affect patient recovery. Depres-
sive symptoms, pain catastrophizing (i.e., negative thoughts
about pain), and preoperative opioid dependence have all
been linked to negative postsurgical outcomes. Patients with
preoperative depressive symptoms have reported greater dis-
satisfaction and less improvement in disability following
fusion than patients without depressive symptoms.[50, 51] Pa-
tients with high levels of preoperative pain catastrophizing
have reported more postoperative pain and functional dis-
ability than patients who do not catastrophize.[52] Among
patients with work-related injuries, preoperative depression
and preoperative opioid dependence have been associated
with higher postoperative medical costs, lower return to work
rates, lower work retention rates, and longer postoperative
pain medication use compared to other patients.[53, 54] Al-
though additional research is needed to develop and evaluate

the efficacy of specific strategies to improve perioperative
outcomes, conducting a holistic evaluation of every patient
should enable nurses to recognize psychological and social
barriers to recovery.

8. SUMMARY
Patients undergoing lumbar fusion have complex spinal
pathology. Some patients have traumatic injuries, other pa-
tients have destabilizing spinal tumors or infection, and many
patients have degenerative conditions. In addition, patients
often present for lumbar fusion with comorbid medical condi-
tions that increase the risk of a surgical adverse event. Thus,
expert nursing care is an essential component of an interpro-
fessional approach to patient management. Nurses with a
strong foundation in lumbar spinal anatomy and pathology
can interpret the diagnostic evaluation and identify surgical
indications. Nurses who screen their patients for surgical
risk factors can implement preventive measures. Nurses who
are familiar with the various operative approaches to lumbar
fusion can focus their nursing assessments and promptly rec-
ognize surgical complications. Finally, nurses who utilize
the biopsychosocial model in their practice can recognize
those patients for whom mental health or social work referral
may be necessary to promote recovery and prevent long-term
disability.
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