Arthroplasty Today 5 (2019) 17-20

journal homepage: http://www.arthroplastytoday.org/

Contents lists available at ScienceDirect

Arthroplasty Today

ARTHROPLASTY
TODAY

Case report

Inflammatory demyelinating polyneuropathy after total hip

arthroplasty

Shane R. Hess, DO **, Andrew C. Waligora, MD b Wwilliam A. Jiranek, MD €,

Gregory J. Golladay, MD ¢

@ Department of Orthopedics, The CORE Institute, Phoenix, AZ, USA
b Greater Pittsburgh Orthopaedic Associates, Pittsburgh, PA, USA
€ Duke University Medical Center, Durham, NC, USA

d Department of Orthopaedic Surgery, Virginia Commonwealth University Medical Center, Richmond, VA, USA

ARTICLE INFO ABSTRACT

Article history:

Received 16 August 2018
Received in revised form

28 August 2018

Accepted 30 August 2018
Available online 9 October 2018

Inflammatory demyelinating polyneuropathy is a rare but devastating condition. Guillain-Barré
syndrome is the most common cause with acute inflammatory demyelinating polyneuropathy being the
most common subtype that follows a monophasic course and does not recur. Chronic inflammatory
demyelinating polyneuropathy occurs when symptoms persist for greater than 8 weeks. With many
proposed etiologies, few reports have described acute inflammatory demyelinating polyneuropathy after

total joint arthroplasty. To our knowledge, this is the first case report of chronic inflammatory demye-
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linating polyneuropathy developing after total hip arthroplasty that was further complicated by
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Introduction

The onset of generalized polyneuropathy, characterized by
symmetrical sensory symptoms located in the distal parts of the
arms and legs that spread toward the center of the body, is a
relatively uncommon condition with a prevalence of up to 7% in
the general population [1]. These progressive symptoms can
induce significant complications. Patients with unconstrained
joint replacements, particularly total hip arthroplasty (THA), are
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an extremely vulnerable patient population, especially in the
postoperative period. With over 100 different causes of
polyneuropathy [1], we present a case report of a patient who
developed an inflammatory demyelinating polyneuropathy after
a THA. This case report illustrates important steps in the
diagnosis, management, and orthopaedic considerations of this
condition.

Case history

A 71-year-old female underwent a right cementless THA via a
posterior approach after informed consent (Figs. 1 and 2). Preop-
erative evaluation revealed medical comorbidities that included
hypertension, dyslipidemia, depression, gastroesophageal reflux
disease, history of a thoracic disc herniation, and lumbar spinal
stenosis. She also had a smoking history of at least 0.5 packs of
cigarettes per day for over 50 years. Per protocol, she received 2
grams of Ancef and 1 gram of tranexamic acid within 1 hour of
incision. She received a continuous spinal epidural (0.5%

2352-3441/© 2018 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee Surgeons. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.artd.2018.08.003
mailto:drshane33@gmail.com
www.sciencedirect.com/science/journal/23523441
http://www.arthroplastytoday.org/
https://doi.org/10.1016/j.artd.2018.08.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.artd.2018.08.003
https://doi.org/10.1016/j.artd.2018.08.003

18 S.R. Hess et al. / Arthroplasty Today 5 (2019) 17—20

Figure 1. End-stage osteoarthritis of bilateral hips.

bupivicaine at 0.2 mg/kg) with duramorph (4.1 mcg/kg) and light
sedation using propofol. Intraoperative stability was excellent
through a simulated full range of motion. There were no unex-
pected intraoperative events or complications. The patient was
transferred from the postanesthesia care unit to the joint restora-
tion unit where she received physical therapy twice daily and
progressed through therapy milestones without difficulty. She was
discharged home with home health physical therapy on post-
operative day 4 with warfarin 2 mg oral daily for 4 weeks titrated to
a therapeutic international normalized ratio.

She was seen for routine follow-up 1 week after discharge, at
which time she reported to be doing exceptionally well.

Ten days later (21 days after surgery), the patient was seen in the
orthopaedic clinic because of new-onset low back pain, imbalance,
and lower extremity weakness. She denied any associated illness,
fevers, chills, nausea, vomiting, diarrhea, chest pain, dyspnea,
dysphagia, changes in vision, or bowel/bladder irregularities. Her
examination at that time demonstrated 5/5-muscle strength in her

Figure 2. Right total hip arthroplasty.

upper extremities with diminished sensation distal to her wrists
(radial more so than median and ulnar distributions), which was
unchanged from baseline per the patient. She had intact sensation
in all lower extremity cutaneous and dermatomal distributions
bilaterally. Bilateral lower extremities had slightly diminished
strength graded as 4/5, hyperreflexia throughout, no clonus, and an
upward going great toe on Babinski examination. Given these acute
changes, she was admitted to the hospital for further evaluation
and management.

On the morning of her second hospital day, she experienced a
drastic reduction in her strength with diffuse areflexia throughout
her upper and lower extremities. A neurologist was consulted, and
she underwent further workup including a magnetic resonance
imaging (MRI) of her spine, lumbar puncture, and electromyog-
raphy (EMG).

The MRI of her spine was read as having moderate-to-severe
stenosis at the level of her C5-6 with associated myelomalacia
and multilevel cervical and lumbar foraminal stenosis. Her EMG
had electrodiagnostic evidence suggestive of an acquired demye-
linating neuropathy and severe length-dependent axonal sensori-
motor polyneuropathy. Her lumbar puncture analysis revealed a
cerebrospinal fluid (CSF) protein level of 406 mg/L and a white
blood cell (WBC) count of 5 cells/uL consistent with albu-
minocytologic dissociation, which is an elevation in CSF protein
without an accompanying elevation in WBCs.

After obtaining these findings, she was diagnosed with acute
inflammatory demyelinating polyneuropathy (AIDP). She was
transferred to the neurology intensive care unit where she was
started on a 5-day course of intravenous immune globulin (IVIG) on
hospital day 3 (24 days after surgery).

Her condition continued to deteriorate over the next few days
with worsening flaccid dysarthria and complete absence of motor
and sensation in her bilateral lower extremities. In addition, she
was found to have a shortened, adducted, and internally rotated
right leg on morning rounds. No falls or other acute events were
recorded. Subsequent radiographs demonstrated a posterior
dislocation of her right prosthetic hip (Fig. 3). On discovery of these
findings, she underwent a closed reduction of her right hip at be-
side without sedation. Her hip was found to have a stable range of
motion at 90° of flexion with at least 45° of internal and external
rotation. She was placed in an abduction pillow and knee
immobilizer.

The following week brought clinical improvement with
resolving distal motor dysfunction and dysarthria until hospital day
19 (37 days after surgery) when she developed worsening of her
upper extremity and cranial nerve function. Neurology determined
that she likely had a relapse of her AIDP and was therefore restarted
on another 3-day course of IVIG. The patient subsequently became
dyspneic, developed respiratory distress, and subsequently
required intubation.

Her condition continued to lack improvement with her mental
status continuing to wax and wane along with responsiveness. In
addition, her strength continued to deteriorate. Neurology recom-
mended weekly IVIG infusions to begin 1 week after her last 3-day
course. She subsequently developed a deep vein thrombosis in her
right axillary vein despite being on Coumadin. After diagnosis, she
was switched to therapeutic lovenox.

She received a second EMG examination on hospital day 46 (64
days after surgery). The new EMG showed evidence of a diffuse,
severe neurogenic process consistent with progression of her dis-
ease process, and ongoing secondary axonal loss. She sustained
another deterioration in her mental status the following day and
could no longer follow commands, respond to painful stimuli, and
had complete absence of her reflexes. At this time, an MRI was
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Figure 3. Dislocated right total hip arthroplasty.

ordered which showed significant white matter disease and atro-
phy. A new electroencephalography was obtained which showed
generalized theta slowing indicative of bihemispheric dysfunction.

She continued to remain unresponsive without any other acute
conditions for the remainder of her acute hospitalization. She
continued to be areflexic with an inability to withdraw from pain.
The neurologist determined that she should receive monthly IVIG
infusions. She was subsequently discharged to a long-term care
facility on hospital day 59 with a diagnosis of chronic inflammatory
demyelinating polyneuropathy (CIDP). She returned to the emer-
gency room (ER) 1 month later with a repeat dislocation that was
reduced by the ER physician. She returned to her long-term care
facility directly from the ER. Unfortunately, the patient was lost to
follow-up and her outcome is not known.

Discussion

There have been few reports of inflammatory demyelinating
polyneuropathy associated with orthopaedic surgery [2-9]. Few
studies have highlighted inflammatory demyelinating poly-
neuropathy after arthroplasty [3-5]. This is the first report, to our
knowledge, that describes a case of CIDP after a THA that was
further complicated by postoperative hip dislocation. In this
discussion, we will emphasize how orthopaedic surgeons can
recognize inflammatory demyelinating polyneuropathy early on as
well as highlight special considerations when caring for patients
that develop an inflammatory demyelinating polyneuropathy after
orthopaedic surgery.

Inflammatory demyelinating polyneuropathy

Guillain-Barré syndrome (GBS) is an acute monophasic
immune-mediated polyneuropathy with an overall incidence be-
tween 1.1/100,000/year and 1.8/100,000/year with an increase in
incidence after the age of 50 years from 1.7/100,000/year to 3.3/
100,000/year [10,11]. The disease process of inflammatory
demyelinating polyneuropathy usually starts with symptoms of
acroparesthesia (burning, tingling, pricking sensations, or numb-
ness) followed by the predominate feature of symmetric ascending
weakness followed by a mild and delayed objective sensory loss
and hyporeflexia or areflexia. Most patients initially present with

leg weakness (32%) or selective proximal and distal leg weakness
(56%) often spreading to the arm, whereas some have onset of
weakness in the arms (12%) [12].

The etiology of inflammatory demyelinating polyneuropathy is
not clearly understood. It is believed to be an immune-mediated
process caused by cellular and humoral immune mechanisms
against peripheral nerves [13]. GBS is preceded by symptoms of an
upper respiratory tract infection or diarrhea in two thirds of cases
[14]. Campylobacter jejuni is the most frequently identified
organism with reports also identifying other infectious agents such
as Epstein-Barr virus, varicella-zoster virus, and Mycoplasma
pneumonia [14]. GBS has been reported after both spinal and
epidural anesthesia [15,16]. Epidural morphine has even been
proposed as a potential cause [17,18]. Postsurgical GBS may occur in
1.5%-2.0% of all cases, and the potential triggering factor may be the
major surgical stress [19]. Gensicke et al. [13] showed that 9.5% of
patients with GBS had undergone surgery within a 6-week period
before diagnosis.

The diagnostic criteria for GBS have stood the test of time [20],
and the differential diagnosis is wide and depends on the physician
recognizing that the problem is an acute peripheral neuropathy and
not a brainstem, spinal cord, or conus lesion. Neurophysiological
studies help to confirm the presence, pattern, and severity of
neuropathy; however, there is no consensus on neurophysiological
criteria for classification like there is for clinical diagnostic criteria
[21]. In addition to neurophysiological testing, lumbar puncture can
aid in the diagnosis. A raised CSF protein concentration without an
accompanying elevation in WBCs, termed albuminocytologic
dissociation, is present in 75% of patients by the third week, but
is only present in up to 50% of patients during the first week of
illness [14].

AIDP vs CIDP

GBS and CIDP share many of the same signs and symptoms in
the acute phase of the disease. Because treatment strategy and
prognosis differ considerably, it is important to distinguish
between the 2 as early as possible. GBS generally follows a
monophasic course and typically does not recur [14]. There are
several subtypes of the disease with the most common subtype
being AIDP [21].

With AIDP, weakness reaches a nadir in most by 2 weeks and in
90% of individuals, by 4 weeks that ranges from mild-to-severe
flaccid quadriplegia [11,22]. Respiratory failure can occur in up to
30% of individuals within a few days of onset [12]. Clinical deteri-
oration after initial improvement or stabilization with immuno-
therapy suggests that the treatment had a transient effect or that
CIDP is present [14].

CIDP is classified as symptoms persisting or progressing for 8
weeks or longer [23,24]. Interestingly, 16% of patients with CIDP
have rapidly progressive weakness, with a nadir within 8 weeks
from the onset of disease, which is followed by a chronic course and
is described as A-CIDP [22]. In 1 study, 5% of patients initially
diagnosed with GBS were revealed to have A-CIDP, and all had their
nadir within 4 weeks and continued to have active disease
exceeding 8 weeks [22].

The most widely used treatments for CIDP consist of IVIg,
plasma exchange, and corticosteroids. Long-term prognosis
appears to vary according to the time at which therapy begins and
the degree of associated axonal loss and up to 80% show
improvement in their condition while receiving one of the 3 ther-
apies [24]. A common minimal treatment period is 6 months with
approximately 50% of patients remaining stable after IVIg is
stopped and no reproducible way to predict which patients will
relapse [11]. Despite the use of modern immunomodulatory
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treatments, significant morbidity and mortality still exist with up to
an 8% mortality rate and 38% lack of complete or almost complete
recovery at 1 year [25].

Orthopaedic considerations

While resources and attention may be focused on the acute
medical complications of an inflammatory demyelinating
polyneuropathy, certain orthopaedic manifestations may be
overlooked and that is where the orthopaedic surgeon can play a
role. Dislocation after THA is a significant and common
complication. Most occur within the first 3 months after surgery
with 50%-70% occurring within the first 5 weeks to 3 months
postoperatively [26]. Dislocation rates for primary THA have been
reported to be between 0.3% and 10% [26]. Many factors are
involved in the risk of dislocation. These include both patient and
surgical factors. Diseases that directly cause muscle weakness,
particularly abductor weakness, can increase dislocation incidence.
Patients with neuromuscular and cognitive disorders have been
consistently demonstrated to be at a higher risk for postoperative
dislocation [26]. It is imperative to be mindful of this and consid-
eration should be given to prevention of dislocation in these
patients through prophylactic knee immobilization or hip abduc-
tion bracing during their treatment.

Thromboembolism is one of the most frequent complications
after major orthopaedic surgery, and without prophylaxis, deep
vein thrombosis (DVT) develops in 50% of patients who undergo
elective THA [27]. Patients undergoing THA have rates of symp-
tomatic pulmonary embolus as high as 20% when no prophylaxis
is administered, and the risk of fatal pulmonary embolus is be-
tween 0.1% and 0.2%, regardless of the chemoprophylactic agent
used for prophylaxis [28]. Despite modern prophylaxis, veno-
graphically confirmed proximal DVT develops in 2% to 12% of
patients [29]. Gaber et al. [30] retrospectively looked at 50 pa-
tients with GBS who were prophylactically anticoagulated and
found that 6% (3/50) of patients developed a DVT with 2 of those
developing a pulmonary embolism. This raises the question for
the role of full anticoagulation in these patients.

Summary

Inflammatory demyelinating polyneuropathy is a rare but
devastating condition. Few reports exist in the literature on this
condition after total joint arthroplasty. The finding of ascending
weakness in the postoperative period after arthroplasty should
alert the orthopaedist to consider this diagnosis and order appro-
priate neurologic consultation. It is imperative to work with a
dedicated team to make the diagnosis early to optimize outcomes.
As it relates to a THA, prophylactic measures including bracing and
staff education should be followed to prevent dislocation under-
standing that flaccid paralysis can lead to higher incidence of
dislocation and decreased THA outcomes. Additional measures,

both mechanical and pharmacologic measures, should be consid-
ered to decrease the incidence of venous thromboembolic disease.
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