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CHAPTER1 General Indications and Contraindications
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* Fig. 1.3, cont'd

Complications Following Lumbar Interbody
Fusion Surgery

Acute and delayed complications of any spinal surgery may be
associated with LIFs as well. The most devastating complication,
of course, is death, and mortality rates following spine surgery
have been reported to be berween 0.15% and 0.29%.%%7 Surgi-
cal site infections may be superficial or deep, and may necessirate
prolonged antibiotic therapy or even the removal of implants. ™
Discitis following surgery is a debilitating, but fortunatcly rare,
complication.*’ Incidental dural tcars during surgery may resule
in postoperative cerebrospinal fluid leak and meningitis and may
result in symptomatic adhesive arachnoiditis. A rare, but often
irreversible complication is loss of vision owing to compression of
the orbits while the patient is positioned prone for lumbar spine
surgery. ¥

Neurologic injury may range from injury to the nerve roots
to a complete cauda equina syndrome (0.38%).** This syndrome
could result owing to an injury from a misplaced screw (out of the
pedicle), neuropraxia from excessive manipulation during reduc-
tion of the spondylolisthesis, or even from direct injury to the
"\'l"}l structures. P()\“‘l)(,‘f."ll\'(' ‘.'pid“f.l] h('"\d"‘"l;l (“l“prk'\\ing
on the cauda equina or conus medullaris also needs to be ruled
out, especially when the neurologic deficit is rapidly worsen-
ing in the acute postoperative period. In most cases, a finding

of postoperative deficits would mandate an emergent compured
tomography scan to rule out hardware failure, malposition, frac-
mre, or llligr)(i()[l
or magnetic resonance imaging could be used to assess surgical
site hematoma, cerebrospinal fluid leak, and pressure on neural
structures, The complications specific to cach LIF technique are
extensively described in Chaprer 2.

Deep vein thrombosis has been reported o occur in as many
as 15% to 17% of paticnts undergoing spine surgery, although
the incidence of sympromatic deep venous thromboembolism is
much lower. The use of chemoprophylaxis is still controversial
owing to the incidence of postoperative epidural hematoma which

treatable causes.** Computed tomography

may cause neurologic deficits. Judicious use of mechanical pro-
phylaxis and early mobilization of patients at high risk may help
to mitigate the incidence of sympromatic deep venous thrombo-
embolism. Low-molecular-weight heparin has also been used for
the first week in some studies. 34

Ekman et al.*¥’ followed 111 patients who were randomized
to exercise, surgery without fusion, or surgery with spinal instru-
mentation for a mean of 12.6 years."” They found that adjacent
segment disk disease was higher in patients with spinal instrumen-
tation, and that it was highest in patients who had laminectomy
and spinal stabilization. Semirigid or dynamic stabilization has
been attempted to reduce the incidence of this complication, bur

the results are not yet convincing. **
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Techniques and Technologies in Lumbar
Interbody Fusion Surgery

This textbook provides an overview of the novel technologices
and rechniques involved in modern LIF surgeries. Fig. 1.4 clearly
'('Pfﬂ'\""!\ lhl' \'\'\\k‘l ﬂll‘l"“/.”“‘:) \‘f."k'gl('\ at vanous (11*‘& I\'\-
cls during an anterior lumbar interbody exposure and the new
oblique-modification technique synergized with appropriate
nuances in technology. This is a perfect example of synergistic
improvisation in both anatomy-based technique and technology,
which also accommodates the straight transpedicular screws cas-

ily. Likewise, Fig. 1.5 describes the mini-open modification of
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INSERTER PROTECTS VESSELS
DURING PLATE INSERTION

I'LIF using a “pedicle-based”™ lateral retractor system, providing
an extended lateral view of the disk space, causing lesser muscu
lar and vascular interruption, and also preventing muscle creep
from intraoperative shifting of retractor assembly. This technique
provides a better visualization of Kambin's trias

2le during TLIE
pru\‘i(hn}: \\'!\l(" l."\’l’.ll \\(‘Yk"‘.p \}‘J\(' -”]li lh'n\l’ k\{t' J”‘I Casy
placement of interbody graft.

Neuronavigation and robotics have emerged as the latest addi-
tions to the armamentarium. Fig. 1.6 illustrates intraoperative
navigation using interbody graft registration with intraoperative
images using O-arm images transferred to a Stealth system. Both

wo-dimensional and three-dimensional image acquisitions are
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* Fig. 1.5 Lateral rotractor-distractor blade based on pedicle 10 expose the Kambin's triangle. This lat-
eral ratractor, along with a Gelpi self-retaining ratcheted finger-ring retractor, can faciitate extreme lateral
cissection by provicing a fixed “extreme lateral” point preventing vascular disruption and muscie shifting
caused by migration of the retractor assembly, {Courtasy K2M, Inc., Leesburg, Virgina.)

® Fig. 1.6 O-arm technology for ntracperative spnal navigation and use in lumibar interdody fusion sur-

gery. Note the radiation dose cunves arcund the surgical table, (Images Provided by Medtronic Inc. Incor
porates technology developed by Gary K. Michelson, MD.)

possible with surgical personnel situated at least 15 feet away from
the patient during image acquisition, minimizing the radiation
load for the surgeon and the operating room team. Similarly, there
have been many recent FDA-approved devices in spinal robotics
marketed for transpedicular access, including MedTech’s ROSA
and Mazor X, a third-gencration robotic system following the
original Spine Assist in 2004 and Renaissance system in 2011,
However, there is paucity of literature elucidating the efficacy and
superiority of using robotic technology in lumbar interbody graft
insertion.

Conclusions

Although a century has passed since the first attempt at fusion
of the lumbar spine, the relative and absolute indications and
contraindications are still a matter of debate. Whereas there is
a broad consensus that patients with unstable spondylolisthesis
and sympromatic discase need surgical fixation, other scenarios
are not so clear-cut as in the presence of associated synovial cysts
at that level suggesting mobility. Most surgeons would agree that
the following parients would merit surgery for spinal stabilization:



