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Abstract

Introduction Arterial ulcers develop as a complication of tissue hypoperfusion, ordinarily from atherosclerotic disease, but
sometimes due to other medical conditions or trauma. While people with spinal cord injury (SCI) may be predisposed to
resting hypotension, and, hence, to inadequate peripheral circulation, there are no reports of arterial ulcers as a secondary
effect of SCIL.

Case presentation A 54-year-old woman with long standing cervical SCI presented with a nonhealing lateral malleolar ulcer
that was complicated by osteomyelitis and unresponsive to biweekly debridement. On examination, she was hypotensive
with cool extremities and non-palpable pedal pulses but had no evidence of atherosclerotic disease, cardio-metabolic
derangement, or vasculopathy. We treated her with Midodrine with improvement in her peripheral circulation then referred
her for surgical intervention.

Discussion To our knowledge, this is the first reported case of an arterial ulcer in a person living with SCI that was most
likely caused by resting hypotension. It is possible that individuals with SCI—particularly those with higher-level injuries—
are at risk for this condition. Clinicians must be alert to arterial ulcers as a potential complication of SCI with concomitant

hypotension.

Introduction

Lower extremity ulcers affect 1% of the adult population
and 3.6% of individuals over age 65 [1]. Frequently
recurrent, these wounds may impair affected individuals’
mobility and quality of life and may be associated with a
number of medical conditions including vascular disease,
neuropathy, obesity, lymphedema, and trauma [1].

Lower extremity arterial ulcers specifically result from
reduced blood supply to the legs and feet (2). While this
hypoperfusion is ordinarily due to atherosclerotic disease,
diabetes mellitus (DM), vasculitis, thalassemia, sickle cell
disease, and trauma may all contribute [2, 3]. In critically ill
individuals, use of vasoconstricting medications (i.e.,
“pressors””) may diminish peripheral circulation and lead to
iatrogenic wounds [4]. While clinicians must consider all
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potential etiologies in evaluating arterial ulcers [5], revas-
cularization is considered the “gold standard” method of
improving oxygenation of ischemic tissues [5, 6].

People with spinal cord injury (SCI), particularly those
with cervical and high thoracic injuries, frequently have
resting hypotension [7-9]. This may be due to a number of
post-injury physiologic changes including impaired sym-
pathetic function and reduced venous blood return [7], and
while the condition may be asymptomatic, it may also result
in fatigue, weakness, lightheadedness, dyspnea, and cog-
nitive dysfunction [10-12]. If the hypotension is sympto-
matic, it 1is first treated with non-pharmacologic
interventions such as compression stockings, abdominal
binders, and increased fluid intake. If these measures prove
ineffective, however, pharmacologic treatments such as
Florinef (a volume expander) and Midodrine (a vasocon-
strictor) may be used, either as monotherapy or in combi-
nation [13].

Given that people with SCI are frequently hypotensive, it
would stand to reason that they are at increased risk for
arterial ulcers. However, this association has never been
addressed or documented in the literature. In this manu-
script, we report the case of a woman with chronic cervical
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SCI and resting hypotension who had a nonhealing arterial
ankle ulcer that was successfully managed with a combi-
nation of surgical debridement and Midodrine.

Case presentation

A 54-year-old woman with an American Spinal Injury
Association (AIS) A C6 SCI for 36 years was seen in our
clinic to establish care. She had been seen by a primary care
physician in her home community for a number of years,
but wished to transfer care to a center with expertise in
caring for individuals with SCI.

The patient felt well and had no significant medical
history apart from her SCI. However, she complained of a
nonhealing ulcer of her right ankle for nearly one year. She
had been seen biweekly by a local surgeon who had been
debriding the wound bed, and an MRI of the joint had been
“suggestive, but not diagnostic” of osteomyelitis. Despite
these interventions, she had noted no improvement in the
wound. She was not taking any prescription medications,
could not recall a precipitating trauma, denied fever, chills,
or weight loss, and had not had any small or large joint
swelling or new rashes. Her cardiopulmonary and gastro-
intestinal reviews of systems were noncontributory.

On examination, the patient had a seated blood pressure
of 86/60 mmHg and a pulse of 64 beats per minute (BPM).
She weighed 136 pounds and had an oxygen saturation of
97% on room air. She appeared well, had normal pulmonary
and abdominal examinations, but had non-palpable dorsalis
pedis and posterior tibialis pulses bilaterally with cool pale
extremities. She had 1+ popliteal and femoral pulses and no
appreciable bruits of the femoral arteries, the renal arteries,
or the abdominal aorta. She had an unstageable ulcer over
her right lateral malleolus that was 2 cm across, penetrating
into subcutaneous tissues, and without visible bone. We
deemed the ulcer ‘“unstageable” as, despite multiple
attempts, we were never able to obtain the patient’s wound
care notes, and could not say with certainty that it had never
involved bone. The wound bed was without pus and the
surrounding tissues were mildly swollen but non-
erythematous. Her blood counts, basic metabolic panel,
lipid profile (low-density lipoprotein of 110 mg/dL), and
coagulation studies were all normal.

We obtained an ankle brachial index, which was normal
(0.92 and 0.91 at the right and left ankles, respectively), and
a triple phase bone scan showed “increased flow pool and
bone activity” to the right lower malleolus, potentially
consistent with osteomyelitis. We initiated Midodrine at a
dose of 10mg twice daily, and at a 3 week follow-up
appointment the patient’s seated blood pressure was 115/70
mgHg with a pulse of 68 BPM. While her pedal pulses were
all 14+ and her legs were warm to the touch, her ulcer
remained similar in size and appearance. We referred the
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patient to an orthopedic surgeon with expertise in caring for
people with SCI, and she underwent a wound debridement
with excision of infected bone. An intra-operative wound
culture showed no white blood cells and grew “very few”
Serratia Marcescens that was susceptible to Ceftriaxone,
Ciprofloxacin, and Gentamicin. The patient had no post-
operative complications, her sutures were removed 3 weeks
post-operatively, and she continues to do well. We have
chosen to continue her Midodrine to ensure adequate per-
ipheral circulation.

Discussion

In this report, we describe a 54-year-old woman with long
standing AIS A SCI, systemic hypotension, and a non-
healing arterial ulcer whose pre and peri-operative blood
pressure and peripheral circulation were enhanced by using
Midodrine. Of note, the patient gave permission to the
authors to report on and publish her case.

Based on history, reviews of systems, physical exam-
ination, and laboratory and vascular studies, the patient did
not have any co-morbidities such as atherosclerosis, dia-
betes, dyslipidemia, or vasculitis that could have predis-
posed her to arterial ulcers. In addition, while she did have
osteomyelitis, there is no literature suggesting that that
condition—in the absence of abscess—inhibits wound
closure. In considering this case, then, we concluded that
the patient’s hypotension was the main cause of her
inability to achieve wound closure. Interestingly, while the
issue of hypotension and wounds in SCI has not been
explicitly evaluated, a recent report noted a relationship
between pressure ulcers and hypotension in older hospita-
lized patients who do not have SCI [14].

While it was not unreasonable for the patient’s wound
care specialist to remove devitalized tissue from her ulcer
bed, it is recommended that debridement of arterial ulcers
be delayed until blood flow is improved or re-established
[5]. Hence, the conservative care she was receiving would
never have led to wound closure and healing without
pharmacological blood pressure support.

In reading the major reviews of cardiovascular dysre-
gulation following SCI, we have not found mention of
arterial ulcers. It is possible that these wounds are simply
not that common among people with SCI, but it is also
possible that clinicians are failing to properly diagnose
them, or to recognize arterial insufficiency as a major
contributing factor. Given the risks of hypotension, accel-
erated atherogenesis [15, 16], and peripheral vascular dis-
ease in SCI [17], we ought to all be aware of this ulcer type.
In assessing this patient, we were unable to determine
whether her history of hypotension was long standing or a
more recent phenomenon. This information, which is
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included in the International Standards for the Assessment
of Autonomic Function post SCI [18], would have been
useful.

In conclusion, this case indicates that people with SCI
and hypotension may be at risk for lower extremity arterial
ulcers, and that they may not adequately heal—even in the
setting of proper wound care—without pharmacologic
blood pressure support.
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