
Case Report

Hip Arthroplasty Instability After
Implantation of a Spinal Cord
Stimulator

Abstract

A 46-year-old man with a left hip resurfacing that had been stable

for over 5 years sustained a hip dislocation immediately after the

implantation of a spinal cord stimulator (SCS). He continued to

experience multiple episodes of instability after this initial event,

requiring several revision hip arthroplasty surgeries with variable

degrees of constraint. It was not until after SCS removal and

prolonged hip spica casting that the patient returned to pain-free,

independent ambulation. SCS implantation may affect spino-

pelvic stability and alter the biomechanics of the hip after hip

arthroplasty procedures. We present the unique case of a patient

with a well-fixed hip resurfacing with no previous episodes of

instability who experienced dislocation immediately after SCS

implantation.

Traditional hip replacement can
be inherently unstable. An ana-

tomic skeletal femoral head varies in
diameter, and on average, a female
femoral head is 42.2 mm and a male
femoral head is 48.4 mm.1 Hip re-
placements originally used femoral
head diameters that were in the
range of 22 mm in the 1960s,
increasing to 28 mm in the 1990s
and up to 32 mm in the mid-2000s.2

After the advent of highly cross-
linked polyethylene, prosthetic fem-
oral head diameters increased to 36,
38, 40, and 44 mm. Studies on these
larger femoral head sizes have de-
monstrated a decreased incidence of
dislocation.3-5 One of the effects of
using a larger femoral head diameter
is that it increases the jump distance
or degree of translation of the fem-
oral head center before dislocation
occurs.6,7 With hip resurfacing, hip
surgeons are able to resurface a

femoral head to on average 22 mm
of the native femoral head mini-
mum diameter measurement.8,9 For
example, if during a hip resurfacing,
the native femoral head minimum
diameter is 46 mm, then the final
femoral head implant size would be
44 mm in diameter. Because a hip
resurfacing procedure most closely
maintains the biomechanical fea-
tures of the native hip, it is generally
felt that it is a more anatomic form of
hip reconstruction and inherently as
stable as the original hip.9-11

In 2006, there was a renewed
interest in metal-on-metal (MoM)
bearing surfaces in hip arthroplasty
due to the decreased risk of dislo-
cation with larger head sizes and
the idea that MoM would have less
wear than metal-on-polyethylene
bearing surfaces.10,11 Further stud-
ies exposed the risks and complica-
tions associated with MoM hip
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replacements, and this had led to a
dramatic decline in the number of
MoM hips implanted in the United
States over the past few years.9,12

The question of hip stability con-
tinues to be studied, and we are still
learningmore andmore regarding this
phenomenon.2,4,7,9,13,14 Recently,
publications are alluding to a corre-
lation between the spine and hip
stability, particularly the angle of the
pelvis relative to the spine in patients
with a history of lumbar spinal fusion
surgery.15-19 Resultant spino-pelvic
stiffness after lumbar fusion inter-
feres with the ability of the pelvis to
flex in a seated position, causing the
hip to remain in a less anteverted
position. In a patient with a hip
replacement, this can result in poste-
rior dislocation of the prosthesis.
It is not uncommon for the aging

population to develop both hip and
spine involvement in the arthritic
process.20,21 Patients can present
with pain in the lower back, but-
tocks, and groin and can also have
leg pain with radiating symptoms.
The consensus is to always treat the
hip first, unless there is concern of
imminent paralysis from severe spi-
nal stenosis.21-23 The concept of
spino-pelvic balance is equally as
important as recognizing that nerve
compression and an imbalance of the

hip musculature can cause weakness
in the posterior hip muscles, result-
ing in hip dislocation.9-11

Spinal cord stimulation was
devised as a way to help alleviate
symptoms in patients who suffer
from chronic pain in the spine or
extremities and lessen the use of nar-
cotic pain medications and their
associated complications.24-26 A
spinal cord stimulator (SCS) is a
surgically implanted device that
places an electrode near the spinal
cord which is connected to a control
unit or generator. The stimulating
electrode will then prevent pain sig-
nals from being transmitted to the
brain. This system has been exten-
sively studied, and published data
have suggested a success rate of 50%
to 70% in relieving symptoms in
patients with chronic pain.25-28

Nearly 60,000 SCS units are im-
planted each year in the United
States.29-31 However, there have been
numerous accounts of injury as a
result of SCS units, and they currently
rank third among all injury reports to
the FDA for surgically implanted
devices.31 Known risks and compli-
cations of SCS include device mal-
function, shocks, burns, infection,
spinal cord nerve damage, muscle
weakness, and paraplegia.32,33

Currently, there is no known pub-
lication that has recognized the as-
sociation of SCS with the risk of hip
arthroplasty dislocation. We present
a case to inform the orthopaedic
surgical community of this relation-
ship. The patient was informed that
the data concerning the casewould be
submitted for publication, and he
provided consent.

Case Report

A 46-year-old man presented with
severe bilateral hip and low back pain.
The patient was diagnosed with bilat-
eral hip arthritis andosteonecrosis and
underwent a successful left Birming-
ham hip resurfacing through a poste-
rior Kocher-Langenbeck approach
(Figure 1). The implant cup abduction
angle was 44�. The patient eventually
underwent a right total hip replace-
ment and reported no pain in either
hip at subsequent follow-up visits.
Over 5 years after his left hip re-

surfacing, the patient was still living
with chronic back pain and underwent
SCS implantation (Figure 2). The SCS
was inserted with the patient in the
prone position. The patient was then
rolled back to the supine position and

Figure 1

Postoperative radiograph after left
Birmingham hip resurfacing
procedure.

Figure 2

Intraoperative radiograph of the
spinal cord stimulation device
implantation.

Figure 3

Radiograph revealing dislocation of
a well-fixed and functioning
Birmingham hip resurfacing
immediately after surgical
placement of a spinal cord
stimulator for pain management of
back pain.
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transported to the postanesthesia care
unit. Review of the surgical report re-
vealed no complications during the
procedure. In the recovery room, the
SCSmedical representative arrived and
programmed the device with the pa-
tient lying in the supine position.
Several minutes after the representative
finished programming the SCS, the
patient pulled himself to sit upright and
immediately experienced severe pain in
his left hip. A radiograph was taken
demonstrating posterior dislocation of
his left hip resurfacing (Figure 3).
He was transferred to the nearest

emergency department and under-
went a successful immediate closed
reduction; however, 7 months later,
he suffered two more dislocations
within a 24-hour period which
required subsequent closed reduc-
tions. ACT scanwas obtained, which
revealed the left Birmingham hip cup
had 22.5� of anteversion (Figure 4).
The patient was counseled regarding
surgical versus nonsurgical manage-
ment of his left hip arthroplasty

instability and, given his history of
three dislocations and apprehension
to ambulate, he elected for revision
surgery.
He underwent a left hip revision

whereby his hip resurfacing was
removed through an anterior ap-
proach, and a pressfit shell was im-
planted with screw fixation and a
metal-on-plastic bearing. A pressfit
Taperloc stem with a size of 36 mm
head was used for the femoral
implant (Figure 5). One month after
his revision surgery, his left total
hip arthroplasty (THA) dislocated
posteriorly. Repeat CT scan revealed
that his left acetabular anteversion
was 29.5� (Figure 6). The hip was
reduced but subsequently dislocated
again, requiring a reduction under
anesthesia. Due to this new recurrent
instability, the treating orthopaedic
surgeon requested that the SCS be
removed by the patient’s pain man-
agement physician after discussing
the complications suffered from the
SCS with the patient. The SCS was

successfully removed 9 months after
it had been implanted.
Two months after the SCS was

removed, the patient experienced
another left hip posterior dislocation.A
decision was made to perform a repeat
revision THA because of his persistent
instability and apprehension. The
36 mm femoral head was removed,
and a constrained liner was implanted.
Unfortunately, the patient developed a
prosthetic hip infection 1 month later.
The left THA was resected, and an ar-
ticulating antibiotic spacer was placed.
Three days later, the cement spacer
dislocated posteriorly, and the patient
underwent another revision surgery
whereby the articulating spacer was
replaced with a nonarticulating spacer.
After 6 weeks of intravenous anti-

biotics followed by a 6weekantibiotic
holiday, a new dual-mobility THA
was implanted. The patient’s peri-
operative course was uncomplicated
until he suffered another posterior hip
dislocation 5weeks later. The hip was
successfully reduced but once again
dislocated a week later. All of the
dislocations suffered by the patient
were posterior. Finally, he was re-
reduced under anesthesia and placed
into a hip spica cast for 3 months. As
of his latest follow-up visit nearly 5
years later, he has experienced no
further dislocation events. Both hips
were pain free at that time, and he

Figure 5

Postoperative radiograph of revision
left total hip arthroplasty.

Figure 4

CT scan revealing the left Birmingham hip resurfacing cup anteversion angle of
22.5�.
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was ambulating without the use of
any assistive devices.

Discussion

There have been significant ad-
vancements in the understanding of
the spino-pelvic relationship because
it relates to hip replacement surgery.
Hip arthroplasty surgeons must rec-
ognize that alterations in spino-pelvic
mobility have an impact on the future
stability of a hip replacement. It is
well recognized in the literature that
lumbar fusion is a risk for hip ar-
throplasty dislocation. The patient
presented in this case report had a
functioning hip resurfacing that was
pain free, adequately positioned, and
completely stable for over 5 years. He
had experienced no dislocation
events until immediately after the
implantation of an electrode near his
spinal cord, and no complications
were reported from the procedure.

No reports exist in the medical liter-
ature that describe a hip replacement
device that has dislocated after the
immediate implantation of an SCS
used to treat chronic pain. In this
patient, even after the SCS was
removed, he continued to have hip
instability and additional complica-
tions due to instability. It was not
until 1 year after the SCS was
removed and 3 months of immobili-
zation in a spica cast that his hip
instability was eradicated. This is the
first report of hip arthroplasty insta-
bility immediately after implantation
of an SCS. It is recommended that
orthopaedic surgeons advise patients
of this potential complication if they
are contemplating SCS implantation
in the setting of awell-functioninghip
replacement.

References

1. Milner GR, Boldsen JL: Humeral and
femoral head diameters in recent white

American skeletons. J Forensic Sci 2012;57:
35-40.

2. Tsikandylakis G, Mohaddes M, Cnudde P,
Eskelinen A, Kärrholm J, Rolfson O: Head
size in primary total hip arthroplasty.
EFORT Open Rev 2018;3:221-235.

3. Garbuz DS, Masri BA, Duncan CP, et al:
The Frank Stinchfield award: Dislocation in
revision THA: Do large heads (36 and
40 mm) result in reduced dislocation rates
in a randomized clinical trial? Clin Orthop
Rel Res 2012;470:351-356.

4. Howie DW, Holubowycz OT, Middleton
R, et al: Large femoral heads decrease the
incidence of dislocation after total hip
arthroplasty: A randomized controlled trial.
J Bone Joint Surg Am 2012;94:1095-1102.

5. Allen CL, Hooper GJ, Frampton CMA: Do
larger femoral heads improve the functional
outcome in total hip arthroplasty? J
Arthroplasty 2014;29:401-404.

6. Sariali E, Lazennec JY, Khiami F, Catonné
Y: Mathematical evaluation of jumping
distance in total hip arthroplasty. Acta
Orthop 2009;80:277-282.

7. Banaszkiewicz PA: Dislocations after total
hip arthroplasty, in Banaszkiewicz P, Kader
DF, eds: Classic Papers in Orthopaedics.
London, UK, Springer, 2014, pp. 109-111.

8. McMinn DJW: Modern Hip Resurfacing.
Birmingham, UK, Springer, 2009.

9. Girard J: Femoral head diameter
considerations for primary total hip
arthroplasty. Orthop Traumatol Surg Res
2015;10(1 suppl):S25-S29.

10. Plakogiannis C, Middleton RG: Hip
resurfacing arthroplasty, in Giannoudis PV,
ed: Practical Procedures in Elective
Orthopaedic Surgery: Pelvis and Lower
Extremity. London, UK, Springer, 2013,
pp. 61-66.

11. Girard J, Lavigne M, Vendittoli PA, Roy
AG: Biomechanical reconstruction of the
hip: A randomised study comparing total
hip resurfacing and total hip arthroplasty. J
Bone Joint Surg Br 2006;88:721-726.

12. Malviya A, Ramaskandhan JR, Bowman R,
et al: What advantage is there to be gained
using large modular metal-on-metal
bearings in routine primary hip
replacement? A preliminary report of a
prospective randomised controlled trial. J
Bone Joint Surg Br 2011;93:1602-1609.

13. Esposito CI, Carroll KM, Sculco PK,
Padgett DE, Jerabek SA,Mayman DJ: Total
hip arthroplasty patients with fixed
spinopelvic alignment are at higher risk of
hip dislocation. J Arthroplasty 2018;33:
1449-1454.

14. Malkani AL, Garber AT, Ong KL, et al:
Total hip arthroplasty in patients with
previous lumbar fusion surgery: Are there
more dislocations and revisions? J
Arthroplasty 2018;33:1189-1193.

Figure 6

CT scan of the revision left total hip arthroplasty revealing that new cup position
is 29.5� of anteversion.

Hip Arthroplasty Instability with a Spinal Cord Stimulator

4 Journal of the American Academy of Orthopaedic Surgeons



15. Eftekhary N, Buckland A, Schwarzkopf R,
et al: A systematic approach to the hip-spine
relationship and its applications to total hip
arthroplasty. Bone Joint J 2019;101-B:
808-816.

16. Lum ZC, Coury JG, Cohen JL, Dorr LD:
The current knowledge on spinopelvic
mobility. J Arthroplasty 2018;33:291-296.

17. Buckland AJ, Puvanesarajah V, Vigdorchik
J, et al: Dislocation of a primary total hip
arthroplasty is more common in patients
with a lumbar spinal fusion. Bone Joint J
2017;99-B:585-591.

18. Stefl M, Lundergan W, Heckmann N, et al:
Spinopelvic mobility and acetabular
component position for total hip
arthroplasty. Bone Joint J 2017;99-B(1
suppl A):37-45.

19. Buckland AJ, Vigdorchik J, Schwab FJ,
et al: Acetabular anteversion changes due to
spinal deformity correction: Bridging the
gap between hip and spine surgeons. J Bone
Joint Surg Am 2014;97:1913-1920.

20. Fogel GR, Esses SI: Hip spine syndrome:
Management of coexisting radiculopathy
and arthritis of the lower extremity. Spine J
2003;3:238-241.

21. Parvizi J, Pour AE, Hillibrand A, Goldberg
G, Sharkey PF, Rothman RH: Back pain
and total hip arthroplasty: A prospective
natural history study. Clin Orthop Relat
Res 2010;468:1325-1330.

22. Liu N, Goodman SB, Lachiewicz PF, Wood
KB. Hip or spine surgery first? Bone Joint J
2019;101-B(6 suppl B):37-44.

23. Ben-Galim P, Ben-Galim T, Rand N, et al:
Hip-spine syndrome: The effect of total hip
replacement surgery on low back pain in
severe osteoarthritis of the hip. Spine
(Phila Pa 1976) 2007;32:2099-2102.

24. Sanders RA, Moeschler SM, Gazelka HM,
et al: Patient outcomes and spinal cord
stimulation: A retrospective case series
evaluating patient satisfaction, pain scores,
and opioid requirements. Pain Pract 2016;
16:899-904.

25. Kumar K, Taylor RS, Jacques L, et al:
Spinal cord stimulation versus conventional
medical management for neuropathic pain:
A multicentre randomised controlled trial
in patients with failed back surgery
syndrome. Pain 2007;132:179-188.

26. Kumar K, Taylor RS, Jacques L, et al: The
effects of spinal cord stimulation in
neuropathic pain are sustained: A 24-
month follow-up of the prospective
randomized controlled multicenter trial of
the effectiveness of spinal cord stimulation.
Neurosurgery 2008;63:762-770.

27. North RB, Kidd DH, Farrokhi F, Piantadosi
SA. Spinal cord stimulation versus repeated
lumbosacral spine surgery for chronic pain:
A randomized, controlled trial.
Neurosurgery 2005;56:98-106.

28. Van Buyten JP, Al-Kaisy A, Smet I,
Palmisani S, Smith T: High-frequency
spinal cord stimulation for the treatment
of chronic back pain patients: Results
of a prospective multicenter European
clinical study. Neuromodulation 2013;
16:59-65.

29. Sitzman BT: International Consortium of
Investigative Journalists (ICIJ) Reporting
on SCS Complication Rate & Reporting.
Chicago, IL, North American
Neuromodulation Society, 2018.

30. Prager J: Estimates of annual spinal cord
stimulator implant rises in the United
States. Neuromodulation 2010;13:68-69.

31. WeissM,Mohr H: Spinal-Cord Stimulators
Help Some Patients, Injure Others. New
York, NY, Associated Press, 2018. https://
www.apnews.com/
86ba45b0a4ad443fad1214622d13e6cb.
Accessed August 19, 2019.

32. Mekhail NA, Mathews M, Nageeb F,
Guirguis M, Mekhail MN, Cheng J:
Retrospective review of 707 cases of spinal
cord stimulation: Indications and
complications. Pain Pract 2011;11:148-153.

33. Shamji MF, Westwick HJ, Heary RF:
Complications related to the use of spinal
cord stimulation for managing persistent
postoperative neuropathic pain after
lumbar spinal surgery. Neurosurg Focus
2015;39:E15.

Cambize Shahrdar, MD and Kevin P. Smidt, MD

July 2020, Vol 4, No 7

https://www.apnews.com/86ba45b0a4ad443fad1214622d13e6cb
https://www.apnews.com/86ba45b0a4ad443fad1214622d13e6cb
https://www.apnews.com/86ba45b0a4ad443fad1214622d13e6cb

