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INTRODUCTION

Prior reports cited a 5–6% incidence of new postoperative radiculopathy attributed to mechanical 
irritation of the cauda equina after lumboperitoneal shunt (LPS) placement for patients with 
normal pressure hydrocephalus (NPH).[1-3,5] Here, we reviewed how many patients developed 
the new onset of postoperative radiculopathy following the placement of 72 LPS without 
intraoperative fluoroscopy for NPH as LPS placement under fluoroscopy exposes patients/staff to 
radiation and other complications.

ABSTRACT
Background: Spinal catheter insertion in lumboperitoneal shunt (LPS) surgery for normal pressure hydrocephalus 
(NPH) can result in radiculopathy due to mechanical irritation of the nerve roots of the cauda equina. Here, 
we analyzed the position of LPS shunts placed without portable fluoroscopy in 72 patients, a subset of whom 
developed postoperative radiculopathy.

Methods: We retrospectively analyzed how frequently 72 consecutive NPH patients experienced radiculopathy 
following LPS catheter placement performed without intraoperative fluoroscopy.

Results: e rate of incorrect catheter placement was 15.3% (11/72  cases). We observed that is, downward 
placement in 6.9% (5/72  cases), hyperflexion in 6.9% (5/72  cases), and subcutaneous migration in 1.4% 
(1/72  cases) patients. One patient with initial correct LPS placement developed radicular pain 5-day 
postoperatively attributed to 1-cm of catheter movement; they recovered simply by utilizing oral analgesics for 
1-month duration.

Conclusion: LPS insertion without fluoroscopic guidance resulted in a 15.3% risk of spinal catheter 
displacement. We suggest, therefore, that intraoperative imaging guidance be utilized for the placement 
of LPS in patients with NPH and/or for other pathology to avoid the 15.3% risk of postoperative 
radiculopathy.
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MATERIALS AND METHODS

Clinical and radiographic data

From 2012 to 2016, 72 consecutive patients underwent LPS 
placement without fluoroscopy for NPH. All patients had 
an LPS (i.e., pressure programmable valves with anti-siphon 
devices) placed while in the left lateral decubitus position 
under general anesthesia. A lumbar catheter was inserted at 
13–15 cm from the fascia without fluoroscopy. e valve was 
initially set at the highest opening pressure. Postprocedural 
imaging of LPS placement was verified with X-ray or 
computed tomography imaging and graded into four 
categories: (1) upward placement (correct placement), (2) 
downward placement, (3) hyperflexion, and (4) subcutaneous 
migration [Figure  1]. Clinical data, particularly including 
the new onset of radiculopathy, were correlated with the 
incorrect positioning of LPS.

RESULTS

Postprocedural imaging showed that 11 of 72  (15.3%) 
patients had spinal catheters incorrectly placed; that 
is, five with downward placement (6.9%); five with 
hyperflexion(6.9%); and one with subcutaneous migration 
(i.e., subsequently required catheter repositioning) (1.4%). 
Patients with incorrect LPS placement were followed for a 
minimum of 1 postoperative year, and none had symptoms/
signs related to distal spinal cord damage. One patient with 
a correctly positioned LPS had radicular pain develop 5-day 
postoperatively attributed to 1-cm catheter movement; 

however, no reoperation was required as the patient’s 
symptoms resolved within 1 postoperative month later on 
oral analgesics [Figure 2].

DISCUSSION

is study demonstrated that without intraoperative 
fluoroscopic guidance, LPS insertion can result in a 15.3% 
incidence of spinal catheter malpositioning. erefore, 
intraoperative imaging guidance should likely be utilized 
for the future placement of LPS in patients with NPH or 
requiring LPS to address other pathologies. ree additional 
suggestions for placing LPS under fluoroscopic guidance 
include; suturing the catheter to the fascia, using a thinner 
spinal catheter, and avoiding LPS placement in patients 
with significant spinal stenosis. In SINPHONI trials, after 
87 LPS procedures, 6 revisions (7%) were required; just one 
out of 100  patients treated with ventriculoperitoneal shunt 
placement required a revision.[4] In this study, we observed 
one patient who developed radiculopathy and spinal cord 
compression due to the delayed 1-cm upward displacement 
of the lumbar catheter. In the literature, 3  (4.4%) patients 
developed radiculopathy out of 67 undergoing LPS; rwo 
patients required LPS removal, and one needed a spinal 
catheter revision.[5] Aoki reported that 5% of patients 
complained of radicular pain after LPS procedures and 
attributed the onset of radiculopathy to the excessive length 
of the lumbar catheter applied resulting in nerve root 
compression.[1]

Figure 1: Classification of the spinal catheter position: (a) upward placement (correct placement), (b) downward placement, (c) hyperflexion, 
and (d) subcutaneous migration.
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CONCLUSION

LPS insertion without fluoroscopic guidance for NPH 
resulted in a 15.3% risk of spinal catheter misplacement. 
Interestingly, radiculopathy developed 5  days after LPS 
placement due to delayed spinal catheter migration.
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Figure  2: Preoperative spine magnetic resonance imaging (a) showing no spinal canal stenosis. 
Postoperative spine sagittal computed tomography (CT) (b) shows the correct placement of the spinal 
catheter (A arrow). Postoperative spine sagittal CT on day 20 (c) shows the catheter moved up 1 cm 
through the spinal canal (C arrowhead).
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