
TAGGEDENDS E M I N S P I N E S U R G 3 1 ( 2 0 1 9 ) 1 0 0 7 1 1

Available online at www.sciencedirect.com

ScienceDirect

www.elsevier.com/locate/semss
Complications from the surgica
l treatment of lumbar

stenosis

Ananth S. Eleswarapu*
University of Miami Miller School of Medicine, United States
A B S T R A C T

Symptomatic lumbar spinal stenosis, with resultant neurogenic claudication, is a major source of pain and disability in modern socie-

ties. Surgical decompression has been shown to improve pain and disability, albeit with an increased risk of adverse events relative to

non-operative care. In this review we discuss complications of lumbar stenosis surgery, including cerebrospinal fluid leak, iatrogenic

instability, infection, epidural hematoma, as well as positioning-related and medical complications. An emphasis is placed on preven-

tion, diagnosis, andmanagement of these commonly-seen complications.
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1. Introduction

Symptomatic lumbar spinal stenosis, with resultant neuro-

genic claudication, is a significant cause of pain and disability

in modern societies. In the United States alone, 200,000

patients suffer from symptomatic lumbar stenosis.1 Surgical

decompression has been shown in several large clinical stud-

ies to result in significant improvements in pain and function

relative to non-surgical care.2,3 Unfortunately, studies have

also shown high rates of complications in surgically-managed

patients, as shown in Table 1. The safe surgical management

of lumbar stenosis requires thorough knowledge of possible

complications, as well as techniques for avoidance and man-

agement.
2. Cerebrospinal fluid leak

Incidental durotomy is a commonly-seen complication of lum-

bar decompression. The rate of incidental durotomy has been

reported at 3�11%.4�17 A substantially higher rate can be

expected in patients who are elderly, obese, those undergoing
deformity correction, and in the revision setting.7,17,18 When

recognized and addressed appropriately, incidental durotomy

does not lead to a worse long term outcome.9,17 Persistent

post-operative cerebrospinal fluid (CSF) leak, however, can

result in a wide range of adverse outcomes, including postural

headache, wound drainage, meningitis, pseudomeningocele,

radiculopathy, intracranial hemorrhage, cerebral herniation,

cranial nerve palsies, and mortality.19�24 Delayed recognition

and mismanagement of CSF leak is a major source of medical

malpractice claims following spine surgery.25

Given the unpredictable nature of incidental durotomies, it

is difficult to structure a Level-I study to evaluate manage-

ment options, and the majority of available evidence consists

of either small retrospective series or expert opinion. There is

substantial heterogeneity in treatment patterns among spine

surgeons.15 There are, however, several principles which can

guide management.

Durotomy can be recognized by extravasation of clear CSF

and loss of turgor of the thecal sac. The patient should be

placed in the Trendelenburg position to limit hydrostatic

pressure in the lumbar spine and prevent excessive CSF

loss.13 The first step is to localize the tear. Bony resection

should be carried out to the extent necessary to fully visualize
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Table 1 – Rates of common complications following
lumbar stenosis surgery.

Complication Rate

Iatrogenic instability 5�10%30,31

Incidental durotomy 3�11%4-17

Urinary tract infection 1.7%82,83

Deep wound infection 1.2�1.3%41,82

Superficial wound infection 0.8�1.9%41,82

Pneumonia 0.7�2.7%82,86

Congestive heart failure 0.6%82

Systemic sepsis 0.6%82

Myocardial infarction 0.3%82

Deep vein thrombosis 0.2�0.34%82,94

Pulmonary embolism 0.18�0.2%82,94

Epidural hematoma 0.16�0.22%72,73

Post-operative vision loss 0.138%78

Acute renal failure 0.1%82

Stroke 0.1�0.13%82,95

Mortality 0.1�0.6%82,93
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the margins of the tear.13 If necessary, the operative dissec-

tion should be widened. CSF extravasation can be temporarily

halted with placement of a cottonoid patty or hemostatic

sponge over the durotomy. Once exposure of the tear is com-

plete, meticulous hemostasis should be obtained to prevent

ingress of blood into the thecal sac. Bone fragments that have

penetrated the dura should be gently removed.13

Primary repair of the dura should be performed whenever

possible.15 Herniated nerve rootlets must be reduced into the

thecal sac.13 To aid in reduction of nerve rootlets, sutures can

be placed initially parallel to the tear. This allows for gentle

traction on the ends of the tear to hold the durotomy open

and allow for reduction of rootlets.26 An assistant can depress

the intradural contents with aWoodson or Penfield 4 retractor

during suturing to prevent reherniation or capture of the root-

lets by the suture.

There are a variety of suture materials and suturing techni-

ques described for dural repair. The principle of watertight

repair is more important than a particular suture material or

technique. Either interrupted or continuous locked suture

technique is acceptable.27 A tapered needle should be used,

and the ratio of needle to suture diameter should be mini-

mized.27 A hydrosgel or fibrin sealant may be used to limit

leakage from needle holes.27 Expansile sealants should be

used with caution as they may cause postoperative neuro-

logic compression.13 Following closure, the patient should be

returned to reverse Trendelenburg position and a Valsalva

maneuver applied to 40 mmHg of positive end-expiratory

pressure to verify watertight closure.13

There are certain scenarios in which a dural tear may not be

amenable to primary repair: the tear may be too large, or

overlying the root sleeve. In cases where the tear is too large

for direct approximation, either fat, muscle, or synthetic dural

patch can be used for dural closure.15 This should be done as a

last resort, however. Woodroffe et al. reviewed 60 patients

who received a patch alone without primary closure or lum-

bar drain and found a failure rate of 39.5%.15

Wound closuremust bemeticulous in cases in which durot-

omy has occurred. Epidural dead space should be limited. A

subfascial drain may be placed but intrinsic suction should
not be applied to avoid damage to the repair and drainage of

CSF.16

Post-operatively, patients should be closely monitored for

postural headache, nausea, and wound drainage. It is impor-

tant to inform the patient of the durotomy, both for medicole-

gal reasons and also so they can monitor for signs of

persistent leak. Drain output should be monitored for both

color and quantity. If there is uncertainty as to whether a per-

sistent CSF leak is present, the drain fluid can be sent for a

b2-transferrin assay. Flat bedrest can be prescribed to limit

hydrostatic pressure against the repair. The risks of bedrest

(venous thromboembolism, aspiration pneumonia, urinary

tract infection) must be weighed against the potential bene-

fits.28 Radcliff et al. reviewed 42 patients who underwent pri-

mary dural repair for incidental durotomy, with 18 prescribed

bed rest <24 h and 24 for >24 h. The authors found a 50% rate

of medical complications in the >24 h group, vs 0% in the

<24 h group. No difference was seen in neurologic complica-

tions, wound complications, or need for revision surgery.28

Several management options are available in the event of a

persistent postoperative CSF leak. CT-guided epidural blood

patch can be used to close the dural defect in patients with

small (<4 mm) durotomies and no pseudomeningocele.29 For

larger defects, a subarachnoid drain can be placed cranial to

the level of the durotomy to divert CSF flow.13 The drain is

usually left in place for 3-5 days.13,15 Finally, there is the

option of return to the operating room for revision repair.
3. Iatrogenic instability

Iatrogenic spondylolisthesis is a frequent complication when

lumbar decompression is performed without arthrodesis. It

has been reported that 5�10% of patients without preopera-

tive instability will develop postoperative spondylolisthesis

after undergoing open laminectomy without fusion.30,31 Post-

operative spondylolisthesis can result in low back pain, radi-

culopathy, recurrent stenosis, and need for revision surgery.31

Iatrogenic instability can be avoided by fusing the involved

levels at the index operation. The proportion of patients

undergoing fusion for isolated lumbar stenosis (with no asso-

ciated instability or scoliosis) has increased dramatically in

recent years.32,33 Addition of fusion has several downsides,

however, including increased operative time, blood loss, cost,

complication risk, and risk of adjacent segment disease.34,35

Proper selection of patients who are good candidates for

decompression alone, and meticulous surgical technique to

prevent destabilization, can prevent unnecessary use of

fusion.

There are several preoperative risk factors that put patients

at increased risk for instability following lumbar decompres-

sion. Decompression of multiple contiguous levels, preopera-

tive disc height >6 mm, preoperative listhesis, sagittal facet

orientation, and degenerative scoliosis are established risk

factors for post-operative instability.30,31,36,37 In particular,

patients with preoperative spondylolisthesis that are treated

with decompression alone have a high rate of progressive

instability requiring revision surgery (22�38%)34,36,38 (Fig. 1).

While these risk factors do not necessitate fusion, the risk of



Fig. 1 – Iatrogenic instability. A 57 year old female presentedwith unrelenting back and leg pain. She had a history of an L4/5

fusion, done 20 years ago, and an L2/3 and L3/4 decompression for adjacent segment disease, done 6months ago. 1A: The

patient was noted to have retrolisthesis of L2/3 and anterolisthesis of L3/4 on her upright xrays. 2A/B: Her CT scan showed

excessive resection of the left-sided facet at L2/3 and excessive thinning of the left-sided pars of L3, resulting in pars fracture.

3. Following stabilization, the patient had improvement in her back and leg pain.
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revision surgery being needed in the future should be dis-

cussed with patients that are at high risk for instability.

When decompression is performed without fusion, it is

Important to preserve as much of the posterior osseoligamen-

tous complex as possible without sacrificing the quality of the

decompression. In particular, preservation of >50% of the

facet joint and >5 mm of the pars interarticularis will limit

the potential for iatrogenic spondylolisthesis.30 The posterior

midline structures (spinous processes, supra- and interspi-

nous ligaments) are also important for preservation of stabil-

ity. Several midline-preserving decompression techniques

have been developed, such as spinous process splitting lami-

nectomy, bilateral hemilaminotomy, and unilateral hemila-

minotomy with crossover decompression.39,40 These

techniques have shown excellent clinical outcomes with

decreased risk of iatrogenic instability.39,40
4. Infection

Post-operative infection following lumbar decompression is

associated with a range of adverse outcomes, including pseu-

darthrosis, chronic pain, failure of wound healing, sepsis, and

neurologic injury.41�43 The rate of mortality associated with

spinal surgical site infections (SSI) is 0.8�2.3%, relative to a

baseline of 0.09% in patients without an SSI.44,45 Fortunately,

the risk of infection can be lowered dramatically with appro-

priate patient selection and antibiotic prophylaxis.

A wide range of preoperative risk factors have been identi-

fied for lumbar spine SSI. These factors can help guide patient

selection and optimization prior to surgery. Hikata et al., in a

retrospective review of diabetic patients undergoing instru-

mented thoracolumbar surgery, found a preoperative HbA1C

level of >7.0% to be associated with a 35% risk of postopera-

tive SSI, as opposed to a 0% risk in patients with

HbA1C < 7.0%.46 Interestingly, perioperative serum glucose

was not correlated with risk of infection in their study. Nutri-

tion is also critical in prevention of SSI. Tempel et al., in their

review of 83 patients who developed a postoperative spine

SSI at their institution, found that 82/83 had evidence of mal-

nutrition on preoperative labwork, as assessed by prealbumin

<19 mg/dL.47 Smoking is also a major risk factor for infection.

In their systematic review of studies investigating the link

between tobacco use and complications following spine sur-

gery, Jackson et al. reported an odds ratio of 1.2�2.5 for infec-

tion in smokers.48 The authors recommended a period of

smoking cessation of at least 4 weeks prior to elective spine

surgery and 6months postoperatively.

Obesity is a major risk factor for infection, particularly in

patients with body mass index >35.49 Body fat distribution

is important as well, with a recent study finding fat thick-

ness >5 cm overlying the lumbar spine to be associated

with a 4-fold increase in risk of SSI.50 Referral for bariatric

surgery prior to spine surgery is an option that should be

discussed with obese patients. Jain et al., in a review of

740 patients who underwent bariatric surgery prior to pos-

terior lumbar fusion, found the risk of infection was lower

than in severely obese patients, although the risk

remained elevated relative to that in patients with no his-

tory of obesity.51
A wide variety of medical comorbidities are associated with

increased risk of infection, including anemia, coronary artery

disease, and chronic kidney disease.41,45 To the extent possi-

ble, management of these comorbid conditions should be

optimized prior to elective surgery. Any non-spinal infections

should also be eradicated prior to elective spine surgery.42

Lumbar epidural injections within 3 months prior to surgery

are also associated with an increased risk of postoperative

infection.52

Surgical technique and perioperative management play an

important role in prevention of infection. Surgical invasive-

ness contributes greatly to infection risk, and should be lim-

ited to the extent necessary to achieve an adequate clinical

outcome. In a meta-analysis of 161 studies, Patel et al. found

an SSI rate of 3.8% for instrumented fusion, relative to 1.8%

for decompression alone.44 Operative time and need for allo-

geneic blood transfusion are also associated with infection

risk.53,54 Minimally invasive techniques have also shown

promise in lowering infection rates.55 Incidental durotomy is

not a risk factor for SSI.12

Antibiotic prophylaxis is critical for reducing both the fre-

quency and severity of SSI.42 The most common pathogen in

spinal SSI is Staphylococcus aureus, although coagulase-neg-

ative staphylococci and gram-negative bacteria are also fre-

quently isolated.44,56 Historically, an intravenous first-

generation cephalosporin, such as cefazolin, has been used

for pre-incision prophylaxis. In the modern era, however,

resistance to cefazolin has been reported as high as 40%, and

many institutional antibiotic protocols now recommend a

second intravenous agent, such as vancomycin or clindamy-

cin. Lopez et al. reported a 50% decrease in the rate of SSI at

their institution following the addition of intravenous vanco-

mycin to cefazolin in their institutional protocol.57 Vancomy-

cin can also be administered as a topical agent. Several

studies have shown a lower rate of SSI following vancomycin

powder administration with minimal systemic absorption or

adverse effects.41,58,59 Use of vancomycin prophylaxis has

shifted the microbial profile of spine SSI’s. In particular, Pseu-

domonas aeuruginosa now represents an increasing portion

of spine SSi’s.58 This may necessitate further changes in pro-

phylactic protocols in the future.

As the majority of spine SSI’s are the result of direct inocu-

lation at the time of surgery, meticulous sterile technique is

essential.60 Skin preparation with chlorhexidine has been

shown to decrease SSI rate relative to iodine skin preps.61 Irri-

gation with dilute povidone-iodine solution prior to decortica-

tion and grafting has been shown to decrease risk of infection

as well.41 In a study in which spinal implant trays were cul-

tured intraoperatively, Bible et al. found a 16.7% rate of con-

tamination of sterile implants,62 Simply covering the

implants with a drape when not being used was able to

reduce contamination to 2%.62 Although not commonly used

for pedicle screw instrumentation in the United States, sin-

gle-use instrumentation may represent an opportunity to fur-

ther reduce SSI rates. Litrico et al. reported a bi-institution

study in which infection rates for lumbar fusion were

decreased from 6% to 2% following adoption of single-use

instrumentation at their centers. Removal of outer gloves

immediately prior to insertion of instrumentation has also

been shown to dramatically lower infection rate.63 The post-



Table 2 – Postoperative infection treatment score for the spine (PITSS).70

Predictor PITSS Score

Location Cervical 1

Thoracolumbar 2

Lumbosacral 4

Comorbidities None / other 0

Cardiovascular 1

Diabetes 4

Microbiology Gram positive 2

Gram negative / polymicrobial without MRSA 4

MRSA 6

Distant Site Infection None 1

Urinary / respiratory tract infection 3

Bacteremia 5

Bacteremia + urinary / respiratory tract infection 6

Instrumentation Yes 6

No 2

Bone Graft None 1

Autograft 3

Other (allograft, bone morphogenetic protein, synthetic) 6
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operative use of closed suction drains does not appear to have

an impact on infection rates.42,64 Occlusive closure with

2-octyl-cyanoacrylate and a waterproof dressing can reduce

wound drainage and infection risk.41,64

Post-operative SSI can be subclassified into superficial or

deep, on the basis of whether the infection extends below the

level of the fascia, as well as early vs late, with 4 weeks as the

cutoff for a late infection.42 Deep and late-presenting infec-

tions portend a worse prognosis.42,65 Infection with a resis-

tant organism (such as methicillin-resistant Staphylococcus

aureus) is also a poor prognostic factor.65

Clinicians should have a high suspicion for SSI in the early

postoperative period. Wound drainage that persists beyond

10 days after surgery is suggestive of SSI.41,60 Pain, hyperemia

surrounding the wound, and fever are also suggestive of

infection although non-specific.41 If infection is suspected,

serum inflammatory markers can be assessed. Leukocytosis

is common after surgery and the presence of leukocytosis

alone is not suggestive of an SSI.42 C-reactive protein (CRP) is

the most sensitive marker for an SSI.66 CRP levels should peak

at day post-operative day 3 and normalize by week 2.41,42 A

“second peak” of CRP is suggestive of infection.60 CRP can also

be used as a marker to assess response to antibiotic therapy

once an SSI has been diagnosed. MRI with gadolinium infu-

sion is the most sensitive imaging study in the diagnosis of

SSI.42 Factors consistent with infection include marrow signal

change (hyperintense on T2 and hypointense of T1), rim

enhancement of fluid collection, disc involvement, fluid sur-

rounding the pedicle screw heads, and early osseous destruc-

tion.42,67,68 CT can also be useful to identify osseous

destruction and lucency surrounding instrumentation.42

While treatment of superficial SSI can be attempted with

antibiotics alone, deep SSI requires operative debridement.42

If the patient is not septic, antibiotics can be held prior to inci-

sion in an attempt to obtain deep tissue culture. Any tissue

that appears necrotic should be debrided.60 In the setting of

attempted fusion, if the arthrodesis is not yet solid, the

instrumentation should be retained or exchanged.42,60 The

wound can either be closed primarily or left open with a
negative-pressure dressing for serial debridement.69 The

Postoperative Infection Treatment Score for the Spine (PITSS)

can help to determine the need for single-stage vs multiple

debridement, with a score >21 indicating a high risk of failure

with single stage debridement.70 The components of the

PITSS are shown in Table 2. The post-operative antibiotic

course is generally six weeks of targeted intravenous antibiot-

ics.60 If a resistant organism is cultured from the wound, or if

hardware is retained, six months to a year of oral suppressive

antibiotics are also commonly prescribed.42,60 In the setting

of significant soft tissue loss, plastic surgery consultation for

rotational or free flap coverage may be necessary.41,60
5. Epidural hematoma

Postoperative epidural hematoma is a rare but potentially

devastating complication of lumbar decompression. As devel-

opment of an asymptomatic hematoma is almost universal

after spine surgery, it is unclear why a subset of patients

develop compressive symptomatic hematomas.71 The rate of

symptomatic epidural hematoma after lumbar surgery has

been reported at 0.16�0.22%.72,73 Multilevel decompression,

revision status, alcoholism and hypertension have been iden-

tified as risk factors for symptomatic epidural hematoma.72,73

Unfortunately, an effective protocol for preventing epidural

hematoma has not been identified. The use of expansile

hemostatic agents directly on the dura should be avoided.72

Subfascial closed-suction drains decrease the rate of asymp-

tomatic hematoma, but have not been shown to decrease the

rate of symptomatic hematoma.71 Post-operative anticoagu-

lation may raise the rate of symptomatic hematoma. Awad et

al., in a review of 14,392 patients, found an increased risk in

patients treated with Coumadin if the INR rose above 2.0

within the first 48 h.74 McLynn et al., in a review of the

National Surgical Quality Improvement Program (NSQIP)

database, found a relative risk of 7.37 for hematoma requiring

surgical decompression in patients receiving unfractionated

heparin vs. no prohpylaxis.75



Fig. 2 –Cerebrospinal fluid leak. A 24 year old male underwent a left L4/5 microdiscectomy. Intraoperatively, an incidental

durotomywas observed and repaired primarily. At 10 days post-operative, he presented to clinic with serosanguinous

wound drainage, back pain, and recurrent radiculopathy. 1A/B: A large, homogenous fluid collectionwhich is isointense with

CSF on T1. Note the absence of disc space or marrow signal changes which would indicate infection. 2: Note theminimal

effacement of the thecal sac, as is characteristic of CSF leak. The patient was treated with an epidural blood patch and

24-hour bedrest with complete resolution of his symptoms.
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Kao et al., in a review of 15,562 patients undergoing lumbar

decompression surgery at their institution, identified 25

patients with symptomatic epidural hematoma.72 They report

lower extremity weakness (80%), saddle anesthesia (76%), and

sudden severe increase in pain (56%) as the most common

presenting symptoms.72 In any patients that have new post-

operative neurologic deficits, MRI should be obtained emer-

gently to evaluate for the possibility of compressive hema-

toma. Sokolowski et al. reviewed pre and post-operative

lumbar spine MRIs and found the ratio of thecal sac diameter

on post-operative vs pre-operative MRI to be correlated with

patient symptoms. An average ratio of 0.8 was seen in
asymptomatic patients, 0.5 in patients with pain, and 0.2 in

patients with cauda equine syndrome.76

It is important to distinguish epidural hematoma from

other causes of post-operative fluid collection such as infec-

tion or cerebrospinal fluid leak, as the treatment protocol will

differ for each diagnosis. Radcliff et al. reviewed 33 patients at

their institution who had a post-operative MRI within 2 weeks

of lumbar spine surgery to identify imaging characteristics of

each diagnosis.67 Epidural hematoma can be differentiated

from CSF leak from the presence of a mass effect on the the-

cal sac and fluid signal of increased T1 intensity relative to

CSF.67 Differentiation from infection is seen in absence of



Fig. 3 –Surgical site infection. A 49 year old male underwent an L5/S1 TLIF. At 4 weeks post-operative, her presented to the

emergency roomwith wound drainage and back pain. 1A/B: He was found to have a large fluid collection onMRI. The fluid is

hyperintense relative to CSF on both T1 and T2, which differentiates it from CSF leak. There is marrow signal change on both

sequences in L5, which is characteristic of infection. The patient underwent operative irrigation and debridement, with

operative cultures positive for methicillin-sensitive Staphylococcus aureus. He was treated with six weeks IV oxacillin and

6months oral amoxicillin with resolution of the infection.
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disc space involvement, marrow signal change, and osseous

destruction.67 Example MRI images of CSF leak, infection, and

epidural hematoma are seen in Figs. 2�4.

Upon diagnosis of symptomatic epidural hematoma,

decompression of the fluid collection should be performed in

an urgent manner. Mukerji and Todd, in a meta-analysis of

31 studies on treatment of spinal epidural hematoma, found

the two main factors influencing outcome to be severity of

neurologic deficit prior to decompression and the time to

decompression.77 The authors recommend decompression

within 12 h of symptom onset.77
6. Positioning-related complications

There is limited literature on positioning-related complica-

tions following lumbar spine surgery and it is likely that these

complications are both underappreciated and underdiag-

nosed. There are, however, several basic principles which can

guide prevention of these complications.

Post-operative visual loss (POVL) is perhaps the most feared

positioning-related complication of lumbar spine surgery. Li

et al. performed a meta-analysis and systematic review of 4

large-scale studies and 27 case reports of POVL.78 The authors

report a 0.138% incidence of POVL, with three main causes:

ischemic optic neuropathy, central retinal artery occlusion,

and cortical blindness. Presentation of vision loss can be

either immediately following surgery or with several days

delay. Risk factors including vasculopathy (history of coro-

nary artery disease, diabetes, or smoking), large volume

crystalloid infusion during surgery, and prolonged opera-

tive time. The authors recommend several techniques for

avoiding visual loss, including positioning the head above
the level of the heart, minimizing direct pressure on the

eyes, maintaining neutral position of the neck, and avoid-

ing intraoperative hypotension.78 Emery et al. evaluated

intraocular pressure in 52 patients undergoing lumbar

spine fusion and noted significantly lower intraocular

pressure with the head elevated 10° as opposed to neutral.

The authors recommended head elevation to minimize

intraocular pressure and improve optic nerve perfusion.79

Presence of any visual symptoms following spine surgery

warrants urgent ophthalmologic consult.78

A variety of positioning-related complications are attribut-

able to positioning on the prone frame. These include periph-

eral neuropathy (of ulnar, median, or lateral femoral

cutaneous nerves), brachial plexopathy, compartment syn-

drome (of abdomen or thigh), or pressure ulcers.80 To avoid

these complications, key pressure points should be checked

for padding prior to draping. These include the medial elbow

and anterior superior iliac spine. Great caution should be

taken to avoid patient rotation which can cause asymmetric

pressure.81 Arms should be positioned at less than 90° gleno-
humeral abduction and secured. The abdomen should be

allowed to hang free. Minimizing operative time will also

decrease risk of pressure-related complications.
7. Medical complications

Medical complications in the perioperative period following

lumbar spine surgery are related to the physiologic toll of the

procedure, perioperative medications (including anesthetic

agents and opiod pain medications), as well as baseline

comorbidities of the patient. Deyo et al. reviewed 12,154

patients from the Veterans Affairs National Surgical Quality



Fig. 4 – Epidural hematoma. A 50 year old male was treated

with an L4/5 decompression/fusion. On post-operative day

1 he developed left leg pain and foot drop. 1. MRI showed a

fluid collection at the laminectomy site. Note the difference

in signal intensity between the fluid collection and CSF. Also

note the absence of disc or marrow signal change. 2. Axial

T2 image shows significant effacement of the thecal sac

resulting in central stenosis and compression of the travers-

ing left L5 nerve root. The patient was referred to interven-

tional radiology for CT-guided drainage of the fluid

collection, with immediate resolution of his symptoms.
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Improvement Database who underwent surgery for a diagno-

sis of lumbar stenosis.82 The authors report a rate of major

medical complications of 2.1%. American Society of Anes-

thesiologists class and age were strongly correlated with risk

of major medical complications.

Urinary tract infection (UTI) is among the most common

medical complications seen after lumbar spine surgery, with

a rate of 1.7%.82,83 The risk of systemic sepsis following UTI

was found to be 11.5% in the NSQIP database, relative to a

baseline risk of 0.6% in patients undergoing lumbar fusion.82

Nunez Pereira et al. reviewed 88 patients with post-operative

UTI following instrumented spine surgery at their institution

and found an SSI rate of 25%.84 In 38% of patients with both

UTI and SSI, the same gram-negative organism was isolated

from both infections. Although not specific to spine surgery,
adherence to 24 h catheter-removal protocols has decreased

UTI rates dramatically following colonic surgery.85

The incidence of pneumonia following posterior lumbar

fusion has been reported at 0.59% in the NSQIP database, with

a mortality of 2.7%.86 A pneumonia-prevention protocol of

head of bed elevation to 30° for meals, twice-daily oral

hygiene with chlorhexidine, and encouragement of ambula-

tion and incentive spirometry was able to reduce pneumonia

rates by 44% among inpatients at a Veterans Affairs

hospital.87

Clostridium difficile colitis was found in the Nationwide

Inpatient Sample to have an incidence of 0.11% following

lumbar spine surgery, with a mortality rate of 4%.88 The

unnecessary use of antibiotics should be avoided to help

reduce the frequency of this complication. In particular, the

empiric use of post-operative antibiotics has not shown a

benefit in reducing the rate of SSI.89

The occurrence of asymptomatic venous thromboembo-

lism (VTE) following spine surgery is quite common. A study

in which 588 patients undergoing lumbar spine surgery

received routine ultrasonagraphy at 1 week post-operative

found a deep vein thrombosis (DVT) rate of 32%. The rate of

clinically significant VTE is much lower, at 0.4�0.9%.82,90

There is no consensus guideline at this time as to whether

anticoagulation should be routinely used postoperatively fol-

lowing lumbar spine surgery. Review of the NSQIP database

found 54% of patients received postoperative anticoagulation

following elective spine surgery.75 Cox et al. reviewed results

before and after their institution began a prophylaxis protocol

that consisted of 5000u subcutaneous heparin three times

daily. The authors found a decreased rate of DVT with no

change in the rate of PE or epidural hematoma.91

Given that lumbar stenosis is a degenerative condition, a

large proportion of patients with disabling symptoms are

elderly. It is common for patients and surgeons alike to be

concerned about the risk of complications in elderly patients.

Rihn et al. reviewed four-year outcomes from the Spine

Patient Outcomes Research Trial (SPORT) to compare compli-

cation rates between octogenarians and those younger than

80.92 They found patients over the age of 80 to have a signifi-

cant improvement in patient-reported outcomes with no

increase in complication rates relative to younger patients.

Prabhu et al. reviewed outcomes from the NSQIP database to

compare patients over the age of 80 undergoing lumbar

decompression to those aged 45�65. In this study they did

find a higher rate of complications and mortality, but noted

the overall complication rate to be low.93
8. Conclusion

Surgical decompression of symptomatic lumbar stenosis is

associated with substantial improvements in pain and dis-

ability. Complications are common but with appropriate

management most complications can be resolved without a

detriment to long term patient outcomes. Surgeons should

adhere to the principles of pre-operative optimization and

use of the least invasive treatment that can achieve the

desired clinical outcome. Awareness of commonly-seen

complications and a high degree of vigilance in the early
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post-operative period will help to ensure early recognition

and response to adverse events.
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