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LateraL approaches to the spine are becoming in-
creasingly popular and include traditional retroper-
itoneal exposures as well as transpsoas approach-

es.13 With recent advances in technology and surgical tech-
nique, lateral approaches to the thoracic and lumbar spine 
can be quickly and safely performed. In many cases, later-
al approaches can facilitate more expedient patient recov-
ery while affording surgeons the ability to place a larger 
interbody graft than is typically possible from more poste-
riorly directed approaches.3,13 Still, a variety of complica-
tions unique to these procedures have been reported.3,9, 15,17 
Here, the authors describe an unusual case of delayed renal 
injury presenting as hematuria in a patient who had previ-
ously undergone lateral lumbar corpectomy.

Case Report
A 78-year-old woman developed painless hematuria. 

Five years previously, the patient had suffered a burst frac-
ture of the L2 vertebra with neurological deficit after a fall 
from a ladder. At another facility, the patient underwent 
decompression, stabilization, and fusion via a standard ret-
roperitoneal approach in which lateral L2 corpectomy was 

performed, followed by insertion of an expandable cage 
and placement of a lateral plate-and-screw construct ex-
tending from L1 to L3.

Imaging obtained as part of the workup for new-onset 
hematuria revealed migration of the lateral screw at L1 
into the superior pole of the left kidney (Fig. 1). There was 
no evidence of hydronephrosis or extravasation of contrast 
material on enhanced imaging. The patient appeared to 
have a solid radiographic arthrodesis on dynamic imag-
ing; however, considerable subsidence of the interbody 
graft was noted. In a combined procedure with neurosur-
gery, general surgery, and urology, the patient underwent 
a traditional open-approach lateral retroperitoneal reex-
posure with removal of the hardware (Fig. 2). The renal 
parenchyma was coagulated and a drain was left behind to 
prevent urinoma formation. The drain was removed post-
operatively with no urine output noted, and the patient’s 
hematuria resolved completely.

Discussion
Lateral approaches to the spine, whether retroperitoneal 

or transpsoas, are an appealing option and are well suited 
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Lateral approaches to the spine are becoming increasingly popular methods for decompression, restoration of align-
ment, and arthrodesis. Although individual cases of intraoperative injuries to the renal vasculature and the ureters have 
been documented as rare complications of lateral approaches to the spine, the authors report the first known case of 
postoperative renal injury due to the delayed extrusion of the screw of a lateral plate/screw construct directly into the re-
nal parenchyma. The migration of the screw from the L1 vertebra into the superior pole of the left kidney occurred nearly 
5 years after the index procedure, and presented as painless hematuria. A traditional left-sided retroperitoneal approach 
had been used at the time of the initial surgery, and the same exposure was used to remove the hardware, which was 
done in conjunction with general surgery and urology.
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to a variety of indications. This approach does, however, 
carry with it a unique set of challenges and complica-
tions.9,15,20 The most common complications of both mini-
mally invasive and traditional lateral approaches include 
pain and sensory changes in the thigh (up to 36%), hip 
flexion weakness, and distal motor weakness due to dis-
ruption of the psoas major, as well as traction on the criti-
cal neural structures that course therein.6,7,17,23 Fortunately, 
catastrophic injuries such as those to the great vessels and 
bowel are exceedingly rare.15,20

Renal injuries are exceptionally rare. Reports of renal 
injury following lateral lumbar spine surgery are lim-
ited to a handful of instances of ureter disruption,1,10,21,22 
2 cases of postoperative renal infarction,1,18 1 instance of 
intraoperative kidney laceration,6 and 2 case reports of in-
traoperative injury to the renal vasculature.2,23 This is the 
first known case of postoperative injury to the kidney pa-
renchyma in the setting of lateral lumbar surgery.

Although many factors contribute to the risk for hard-
ware migration and failure, some of the most relevant 
variables include appropriate selection of graft size and 
footprint, choice of graft material, meticulous endplate 
preparation, and the patient’s bone mineral density. Per-

haps paramount in this instance, less than ideal graft se-
lection resulted in graft subsidence and ultimately led to 
the hardware failure that injured the patient’s kidney.

Graft size has a considerable impact on graft stability, 
with devices of larger footprint affording greater contact 
with cortical bone and more distribution of force, lead-
ing to greater biomechanical stability14 and lower risk for 
subsidence.8 In addition, correctly sizing the graft, in an 
effort to avoid over- and underdistraction, can be impor-
tant with regard to the long-term success of the construct, 
as was demonstrated in this particular case. Graft material 
is also an important consideration; polyetheretherketone 
(PEEK) cages exhibit a decreased modulus of elasticity, 
closer to that of cancellous bone, compared to grafts of ti-
tanium or other similar materials.5 PEEK grafts have sub-
sequently been shown to have lower rates of subsidence 
compared to their metallic counterparts.16 Similarly, the 
quality of the cortical bone present prior to graft implanta-
tion contributes to overall stability and decreases the risk 
of subsidence; improper endplate preparation with exces-
sive removal of cortical bone has been shown to confer 
greater risk12 to the construct. Finally, the patient-specific 
factor of decreased bone mineral density as indicated by 

FIG. 1. Preoperative scout CT anteroposterior (A) and lateral (B) views; contrasted CT coronal (C) and axial (D) views demonstrat-
ing migration into the renal parenchyma of a screw from a lateral plate-and-screw construct used for lateral lumbar fusion.
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lower DEXA T-scores has also been shown to contribute 
to higher rates of hardware subsidence in both posterior 
lumbar interbody fusion11 and lateral lumbar interbody fu-
sion19 procedures. Although this is an important preop-
erative consideration in the patient with spinal deformity 
who is undergoing elective surgery, one may not have the 
luxury of addressing baseline osteopenia in the context of 
trauma or other acute neurological decline. 

In the case presented herein, multiple factors probably 
contributed to the ultimate hardware failure. It appears 
that a graft that was relatively oversized in craniocaudal 
dimensions, coupled with perhaps too small of a footprint, 
was used at the time of the index procedure. The consider-
able degree of subsidence that ensued ultimately led to the 
delayed hardware complication. More recently, awareness 
of spinopelvic harmony is becoming increasingly applied 
in the context of trauma, and in this instance the relative 
sagittal plane deformity (Fig. 2) is almost certainly an ad-
ditional contributing factor to the delayed complication. 
Diligence regarding these factors in the preoperative plan-
ning phase can mitigate such occurrences.

Conclusions
Renal injury due to delayed hardware failure is a previ-

ously unreported complication of lateral lumbar surgery, 
and requires a high index of suspicion to identify. The risk 
of long-term sequelae such as this can be avoided with 
careful planning preoperatively, to include meticulous 
graft selection among the myriad options that exist, and 
careful attention to local and global spinopelvic alignment 
parameters.4
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