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CASE REPORT

Resection of hip heterotrophic ossiﬁcation leads to resolution of
autonomic nervous system dysfunction in a patient with spinal
Charcot arthropathy: a case report
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Abstract
Introduction Patients with complete spinal cord injury (SCI) may develop concurrent sequalae that interact and share
symptoms; thus, a careful approach to diagnosis and management of new symptoms is crucial.
Case presentation A patient with prior T4 complete SCI presented with progressive autonomic nervous system (ANS)
dysfunction. The initial differential diagnosis included syringomyelia and lumbar Charcot arthropathy. He had comorbid
heterotopic ossiﬁcation (HO) of the left hip. Surprisingly, his autonomic symptoms resolved following resection of the HO.
In hindsight, loss of motion through the hip caused by HO may have led to hinging through a previously asymptomatic
lumbar Charcot joint, causing dysautonomia.
Discussion ANS dysfunction is a disabling sequela of complete SCI and has a broad differential diagnosis. Hip immobility
may be an indirect and overlooked cause due to the mechanical relationship between the hip and the lumbar spine.

Introduction
Spinal cord injury (SCI) can result in numerous secondary
conditions that co-exist, interact, and share symptoms.
These include post-traumatic syringomyelia, spinal cord
tethering, chronic urinary tract infections (UTI), osteodiscitis-osteomyelitis, and multiple arthropathies including
heterotopic ossiﬁcation (HO) and Charcot spine.
Jean-Martin Charcot ﬁrst described the correlation
between loss of sensation in a joint and subsequent
arthropathy in 1868 in patients with tabes dorsalis [1]. Loss
of proprioceptive feedback from a weight-bearing joint,
combined with loss of normal movement about it, can lead
to joint degeneration, fracture, and bone resorption. This
leads in turn to joint deformity and instability. Charcot
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arthropathy may remain symptomatically silent until severe
instability activates pain signaling pathways, usually in
response to movement. Charcot spine may remain completely asymptomatic for many years. In some cases,
however, it may become associated with autonomic dysreﬂexia and patients may display symptoms including paroxysmal hypertension, reﬂex bradycardia, headache,
sweating disturbances, and skin ﬂushing [2–5].
Here we present a case of autonomic nervous system
(ANS) dysfunction associated with the sitting position in
the setting of Charcot arthropathy of the lumbosacral spine,
left hip HO, and progressive syringomyelia. The patient’s
autonomic symptoms completely resolved following
resection of heterotopic bone that restored motion of the left
hip joint. This is the ﬁrst report in the literature describing
resolution of ANS dysfunction following resection of
hip HO.

Case presentation
History and physical examination
The patient is a 59-year-old man. He sustained a T4 AIS A
complete SCI in a motorcycle accident 40 years ago. For
decades, experienced mild, intermittent, non-positional
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Fig. 1 Lumbar Charcot arthropathy. Compared with a normal midsagittal CT of the lumbosacral spine (a), mid-sagittal CT of the lumbosacral spine in this patient (b) reveals widespread destruction of the
normal vertebral anatomy. The patient’s image (b) shows bone
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resorption, bony hypertrophy, and loss of structural stability from the
fourth lumbar vertebra through the sacrum. Sagittal T2 MRI (c) and
axial T2 MRI (d) at the level identiﬁed (dashed line, c) show a massive
soft tissue callous (dashed outline, d) that has formed in response.

Fig. 2 Cervicothoracic
syringomyelia. Mid-sagittal T2
MRI of the cervicothoracic spine
demonstrates worsening of
syringomyelia from 1994 (a) to
2013 (b).

bilateral thigh sweats, accompanied by feeling cold. He was
admitted to the SCI rehabilitation unit for treatment of
complicated urosepsis. During and following resolution of
the urosepsis, his autonomic symptoms became much more
severe than baseline, and newly associated with changes in
position. The symptoms included thigh sweating, feeling
cold with chills and shivering, fever as high as 38.3–39.4°
C, abdominal and thigh spasms, diaphoresis, and tachycardia with heart rate in the 120–140 s. Systolic blood pressure remained low 90–110 s during these episodes, which
prohibited diagnosis with autonomic dysreﬂexia [6]. These
ANS-related symptoms consistently occurred following
being assisted from lying ﬂat to sitting. On examination, he
was noted to have full strength in bilateral upper extremities,
with the exception of 4+/5 in the left triceps, and 0/5 strength
in bilateral lower extremities where he had spasticity and
increased tone. He had a T4 sensory level, above which he
had intact light touch, pain, and temperature sensation.

The initial workup and treatment discussion focused on
the spine. Imaging studies revealed a lumbosacral Charcot
joint (Fig. 1) and enlargement of a chronic post-traumatic
cervicothoracic syrinx (Fig. 2). When positional ANS dysfunction persisted following resolution of the UTI, the
Charcot spine and the cervicothoracic syrinx were the top
two differential diagnoses. To assess lumbar spinal motion,
ﬂexion–extension lumbar radiographs were completed, but
the images were not informative due to patient habitus
(Body Mass Index 36 kg/m2) and positioning restrictions.
Lumbosacral osteomyelitis was ruled out. To assess the
enlarged cervicothoracic syrinx, a CT myelogram with
lumbar dye injection was attempted to visualize subarachnoid adhesions and spinal cord tethering that could
represent surgical targets for treatment of the syringomyelia.
This was aborted because the lumbar cistern was technically
inaccessible. A cisterna magna tap for dye injection was
considered.
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Fig. 3 Left hip heterotopic ossiﬁcation (HO) before and after
resection. Supine X rays of the hip show a large mass of heterotopic
bone that nearly bridges across the left hip preoperatively (a). The

mass is decreased signiﬁcantly 6 months postoperatively (b) and
remains decreased 2 years postoperatively (c).

At the same time, the patient was coping with progressive difﬁculty sitting in his wheelchair. This had
developed over the course of 1 year. Workup shortly before
referral to orthopedic surgery included X rays that revealed
a large mass of heterotopic bone that nearly bridged across
the left hip (Fig. 3a). Physical examination revealed a mass
of bone palpable immediately under the skin overlying the
left hip and evidence of healed ulcers. The patient’s hip was
ﬁxed in 15° of ﬂexion and in external rotation. On the right
side, he had a dislocated hip, and on exam showed 10–35°
of ﬂexion. The patient was offered resection of left hip HO
given signiﬁcant morbidity of inability to ﬂex the hip and
failure of conservative measures. Further spinal workup was
deferred.

6 days postoperatively with normal vital signs and no
autonomic symptoms. He was transferred to the SCI rehabilitation unit. His left hip range of motion continued to
improve postoperatively: 45° at 4 weeks, 75° at 6 weeks,
85° at 7 weeks, and 90° at 8 weeks. His rehab hospitalization was prolonged due to UTI, hiatal hernia, and multiple
gluteal abscesses requiring IR-guided drainage and antibiotics; through all of these complications, notably including the UTI, the ANS dysfunction did not recur. Four
months, 7 months, and 1 year postoperatively, the patient
reported continued resolution of all autonomic symptoms,
and this was conﬁrmed with his physical therapy sessions.
On telephone follow-up at 4 years, the patient continued to
deny any recurrence of his autonomic symptoms, and to
decline further spinal imaging. 6-month and 2-year postoperative hip radiographs did not show HO recurrence
(Fig. 3b, c).

Surgical technique
The patient had surgery to remove the hip HO 15 days after
he was initially seen by the orthopedic surgery service.
Under general endotracheal anesthesia, the patient was
positioned in the lateral decubitus position. The degree of
HO made identiﬁcation of normal anatomy difﬁcult. The
shaft of the femur was palpated and traced up to the greater
trochanter. A typical posterolateral approach was used. The
iliotibial band was split. Immediately deep to that, an
enormous mass of heterotopic bone was encountered. Dissection on the surface of the bone revealed the extent of the
heterotopic bone. Osteotomes and rongeurs were used to
remove the heterotopic bone. Bleeding was controlled, and
the wound was irrigated. A drain was placed. The iliotibial
band, subcutaneous tissues, and skin were closed. Immediately following the operation, we were able to move the
patient’s left hip beyond neutral rotation and into internal
rotation, and to ﬂex the left hip 75–80°.

Postoperative course
Postoperatively, we prohibited range of motion of the hip
until the incision had healed. The patient was treated with
Indomethacin and Etidronate for HO prophylaxis. He sat

Discussion
In a patient with complete SCI, painful stimuli below the
level of the injury may result in autonomic symptoms.
Charcot spine is suspected in patients with chronic complete
SCI and new autonomic symptoms. The indications for
instrumented fusion for the treatment of Charcot spine
include severe spinal deformity, sitting imbalance, spinal
instability due to fracture and/or vertebral body destruction,
autonomic dysreﬂexia, progressive neurologic symptoms,
and osteomyelitis [7–10]. The preferred approach is a
combined anterior–posterior instrumented fusion [11]. The
surgery is extensive and the rehabilitation long. Perioperative and long-term complications are common: 29% of
patients have hardware complications requiring revision
surgery [11, 12], and the incidence of deep infections is
high [13].
In this report we describe a patient with T4 AIS A
complete SCI, a signiﬁcant lumbosacral Charcot joint, an
enlarging chronic syrinx from the obex to T4, and hip HO.
He developed very disabling autonomic symptoms

41

Page 4 of 5

associated with changes in position. Multiple interventions
were contemplated to address these symptoms, including
treatment of syringomyelia and surgical fusion of the
Charcot joint. The patient deferred workup of the syringomyelia in favor of surgical treatment of left hip HO.
This surgery restored a substantial unrestricted passive
range of motion to the affected hip. To our initial surprise,
the autonomic symptoms subsided following the hip procedure. The patient remains without disabling autonomic
symptoms 4 years after the surgery.
This case represents an unusual variant of hip-spine
syndrome. The patient’s autonomic symptoms appear to be
caused by the lumbosacral Charcot, and yet they surprisingly
resolved following HO resection. It is unclear what exactly
caused the Charcot spine in this patient. While it can occur
in a chronic fashion in patients with AIS A, it is also possible
that the patient sustained damage to the lumbar spine and left
hip in the initial injury decades ago and this continued to
progress slowly. The latter is supported by the fact that the
patient complained of mild autonomic symptoms for decades. The hip and spine pathology interact here in three
important ways: (1) because of hip immobility secondary to
HO, attempts to seat the patient may have resulted in hinging
through the lumbosacral Charcot, triggering autonomic
symptoms, (2) resection of the HO may have led to resolution of the autonomic symptoms by converting a symptomatic Charcot spine back to an asymptomatic Charcot
spine, and (3) fusion of the Charcot spine prior to or in the
absence of treatment of the HO would likely have failed,
given the patient’s hip ﬁxed at 15° of ﬂexion.
Our case report suggests that hip pathology should be
considered in the differential diagnosis for new or worsening autonomic dysfunction in patients with complete
SCI. In some cases, performing the less complex and
potentially morbid operation may obviate the indication for
the more complex and potentially morbid operation. It is
important to note, however, that this patient continues to
have a large Charcot spine deformity and cervicothoracic
syrinx. He may need to undergo treatment for one or both of
these pathologies in the future. The extent of the syrinx
speciﬁcally raises concern regarding the left triceps weakness, and he will need to be monitored closely for progression of neurologic symptoms.
HO recurs. The prophylactic use of NSAIDs here reﬂects
surgeon preference. NSAIDs and postoperative low dose
radiation are equally efﬁcacious in preventing HO recurrence [14, 15].
There are two reported cases in which AD was associated
with hip disease and resolved after corrective surgery. One
patient had severe bilateral hip osteoarthritis and autonomic
symptoms that developed decades after the index SCI. His
symptoms resolved following bilateral hip arthroplasty [16].
Spinal imaging was notable for severe lumbar spine
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osteophytes causing ankylosis. A second patient with SCI
developed AD after a fall from his wheelchair resulting in a
pelvic fracture [17]. His symptoms resolved after the fracture healed 3 months later. Unfortunately, spinal imaging
was not included in their workup.
This case demonstrates the complexity of caring for
patients with longstanding SCI. In evaluating these patients,
one has to be aware of the multifactorial origin of symptoms.
This case highlights the importance of considering the hip
joint in SCI patients with worsening autonomic symptoms.
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