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Objective: To determine whether acupuncture can lead to
autonomic dysreflexia (AD) when used to treat chronic pain in
individuals with spinal cord injury (SCI).

Design: Acupuncture analgesia study.
Setting: Medical rehabilitation research center.
Participants: Fifteen participants with post-SCI chronic

pain who were at risk for AD (ie, SCI at or above T8).
Interventions: Half-hour acupuncture treatment sessions

twice a week for 7.5 weeks, for a total of 15 treatments.
Acupuncture needles were inserted both above and below the
patient’s spinal lesion level. Blood pressure (BP) was measured
before and after acupuncture treatments.

Main Outcome Measures: Systolic BP (SBP) and diastolic
BP (DBP). Participants monitored for signs and symptoms of
AD.

Results: On average, SBP and DBP remained stable across
all 15 treatment sessions. None of the participants experienced
any symptoms of AD. However, examination of individuals’
BP readings indicated acute elevations (20mmHg or higher) in
SBP for 3 of the 15 participants.

Conclusions: Although none of the 15 participants who
were at risk for developing AD developed symptoms consistent
with this diagnosis, 3 displayed an acute elevation in SBP,
suggesting a pattern of imminent AD. Comorbid hypertension
appeared to contribute to the elevation in 1 patient. Therefore,
careful monitoring of patients with SCI or hypertension during
acupuncture treatments is advisable.
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THE REPORTED incidence of autonomic dysreflexia (AD)
among individuals with spinal cord injuries (SCIs) ranges

from 48%1 to 85%.2 Clinically, AD presents as hypertension,
and may be associated with bradycardia, severe headache,
perspiration and flushing above the level of the lesion, anxiety,
nasal congestion, cardiac arrhythmias, visual changes, and
goose bumps above or below the lesion. Usually these signs
and symptoms are precipitated by noxious stimuli below the
level of the spinal cord lesion in persons with injuries at or
above the midthoracic (T6–T8) level. An elevation in blood
pressure (BP) of 20 to 40mmHg above the baseline value may
be considered to be a sign of AD.3 Acute hypertension can be
potentially dangerous and have grave consequences including
stroke and seizure, and, therefore, must be monitored closely
and treated as a medical emergency. The most common causes
of AD are bladder distention and bowel distention. It may,
however, be caused by any painful or irritating stimuli below
the level of the lesion, including contact with sharp objects or
an ingrown toenail.

The prevalence of chronic pain after an SCI is estimated to
range from 18% to 64% for severe disabling pain and from
48% to 94% for mild to moderate pain.4-8 Over one third of
individuals with SCIs report that pain interferes with their
quality of life and functioning.4,5 Despite the prevalence of pain
after an SCI, pain management is frequently inadequate.9 Be-
cause acupuncture is a recently recognized treatment for pain in
the United States, the primary goal of the study from which this
data set was extracted was to explore its efficacy in the treat-
ment of chronic pain after an SCI.

Acupuncture is an effective means to control various types
of pain,10-13 and has been recognized by the National Institutes
of Health (NIH) as potentially useful for a variety of chronic
pain conditions14 or for patients in whom conventional treat-
ments are ineffective. Because there are almost no adverse
effects associated with acupuncture in the general population, it
is a reasonable choice for some patients with chronic pain.13,15

Acupuncture is theorized to have local, segmental, and central
pain-mediating effects involving the somatic and autonomic
nervous systems.16

Safety, practicality, and versatility make acupuncture a use-
ful tool for specialists treating complicated pain presentations
in the general population. However, clinicians may be reluctant
to perform or recommend acupuncture to persons with SCIs in
anticipation of precipitating AD. Because acupuncture treat-
ments involve the insertion of needles at specific points on the
body (both above and below the level of injury), the occurrence
of AD was considered to be a potential risk, though no cases of
AD in association with acupuncture have been reported in the
literature. Therefore, participants were carefully monitored
throughout the study for signs and symptoms of AD.

Results of the effectiveness of acupuncture in treating pain
will be reported elsewhere. The focus of this article is the risk
of AD from acupuncture. Specifically, we investigated whether
acupuncture given for analgesia in patients with an SCI appre-
ciably affected BP (because an acute elevation in BP is con-
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sidered a hallmark of impending or existent AD, and is an
appropriate physical sign to observe when monitoring for AD).

METHODS

Participants

Fifteen individuals with SCI at or above T8 were selected
from a sample of 23 participants involved in a research study
on the efficacy of acupuncture in the treatment of chronic pain
after an SCI, conducted at Kessler Medical Rehabilitation
Research and Education Corporation. These 15 participants
were selected because their SCIs were above the thoracic
sympathetic outflow (T6–T8) and, thus, they were at risk of
developing AD. The level of SCI in this group ranged from T8
through C3, with 4 participants having injuries at C4; 2 par-
ticipants at C3, T4, and T7; and 1 participant at C5, C7, T1, T6,
and T8. Ten participants were classified as American Spinal
Injury Association (ASIA) A (complete) and 5 participants as
ASIA D (incomplete). The duration since injury ranged from 1
to 41 years, with a mean duration of 11.5 years (SD � 11.42).
Participants ranged in age from 29 to 74, with an average age
of 48.13 years (SD � 13.55). Ten participants were men and 5
were women. Three of the 15 individuals had a history of AD.

Procedure

Participants received half-hour acupuncture treatments twice
a week for a total of 7.5 weeks. Two physiatrists trained in
medical acupuncture conducted the treatments. The treatment
protocol involved the insertion of acupuncture needlesa at
specific points on the body, both above and below the level of
injury, during each of the 15 treatment sessions. All needles
were 0.2mm in diameter, 30- to 40-mm long, and made of
stainless steel. They were new, disposable, sterilized, and in-
dividually wrapped. The needles were inserted to a depth of
approximately 15 to 30mm.

Before each acupuncture session, participants were asked if
they had any new medical problems, change in their symptoms,
or any problems that they related to the acupuncture. Previ-
ously used acupuncture points were also examined for evidence
of infection. Immediately after acupuncture, participants were
asked how they felt and if they had experienced any adverse
effects of the treatment.

All participants were monitored during medical sessions for
occurrences of AD developing in response to needle insertion.
The acupuncturists checked for any unusual signs and symp-
toms, including severe headache, profuse sweating, flushed or
reddened skin, goose bumps, visual changes, nasal congestion,
anxiety, and any apparent cardiac irregularities. In addition, BP
was monitored immediately before and after each session using
a mercurial sphygmomanometer.b Research personnel specifi-
cally checked for any acute elevation in systolic BP (SBP) or
diastolic BP (DBP) (ie, 20–40mmHg) above baseline imme-
diately after each acupuncture session.17

Because little is known about the normal BP response to
acupuncture, BP data were obtained from the charts of 20
rehabilitation outpatients who did not have SCIs. These pa-
tients sought treatment at the Acupuncture Service at the
Kessler Institute for Rehabilitation. BP data from before and
after a single acupuncture session was obtained. These indi-
viduals had been treated for a variety of symptoms and diag-
noses, including pain, gastrointestinal symptoms, and post-
stroke symptoms, and were not at risk for AD. The group
included 10 men and 10 women whose mean age was 46.65 �
18.39 years.

RESULTS

Participants were routinely monitored for signs and symp-
toms of AD during acupuncture treatments. During each of the
15 sessions, none of the 15 participants reported any symptoms
(ie, severe headache, profuse sweating, flushed or reddened
skin) that would indicate the occurrence of dysreflexia.

As a primary indicator of AD, mean SBP and DBP readings
were calculated both before and after acupuncture treatments
(table 1). Paired t tests were used to assess changes in both
mean SBP and DBP before and after acupuncture treatments
for the 15 participants in this study. The results indicate no
statistically significant changes in either reading of the BP
during any of the 15 acupuncture treatments.

Individual changes in BP readings were then examined to
determine whether there had been any acute changes specific to
any of the participants (table 2). There were no significant
changes in DBP. Three of the 15 participants had acute eleva-
tions in SBP (defined as an increase of 20mmHg or more above
baseline). Two of these individuals had such elevations in SBP
at only 1 of the 15 treatment sessions. The third individual
experienced an increase in SBP in 5 of 15 treatment sessions
(range, �28 to �36mmHg). This participant was also the only
one in the group with a history of hypertension. All 3 individ-
uals with acute elevations had complete thoracic injuries (T7–
T8). None had a history of AD. None of the participants had
any other associated signs or symptoms of AD.

For 3 other participants, acute reductions in SBP were ob-
served (table 2). This occurred in only 1 of the 15 treatment
sessions for each individual, each with a decrease of 20mmHg
below baseline. None of these participants developed any other
symptoms of hypotension. Of these participants, 1 had a history
of AD.

Among the non-SCI rehabilitation outpatients, only 1 par-
ticipant had an acute elevation in SBP of more than 20mmHg.
This individual was a 72-year-old man with a history of stroke
and hypertension who showed an elevation in SBP of 26mmHg
immediately after the acupuncture treatment session. His med-
ications included furosemide, which he would avoid taking
immediately before his treatment session because of its diuretic
effect. All other participants in this non-SCI group showed no
change in SBP and DBP (table 3).

Table 1: BP Readings Taken Before and After 15 Acupuncture
Treatment Sessions

Session

Systolic (n � 15) Diastolic (n � 15)

Pretreatment Posttreatment Pretreatment Posttreatment

1 111.09 � 19.09 110.1 � 19.13 71.9 � 10.73 69.7 � 11.89
2 110.23 � 17.26 112.92 � 19.39 70.15 � 9.68 68.31 � 10.67
3 114.36 � 19.69 113.86 � 19.33 67.86 � 13.98 70.64 � 11.02
4 110 � 20.85 113.62 � 17.95 68.92 � 12.18 69.62 � 10.52
5 113.07 � 22.95 114.21 � 21.18 74.14 � 12.88 73.57 � 12.73
6 110.92 � 18.59 112.46 � 19.67 70.31 � 13.09 70.85 � 12.69
7 109.71 � 17.83 109.14 � 16.93 69.36 � 11.13 70.07 � 11
8 109.08 � 18.47 110.92 � 19.12 70.62 � 10.07 70.23 � 9.34
9 111.38 � 14.48 112.23 � 17.61 69.08 � 9.37 71.62 � 8.3
10 109.08 � 20.61 112.69 � 19.55 67.54 � 10.81 70.08 � 9.89
11 115 � 21.79 114.69 � 19.53 73.92 � 9.54 71.08 � 10.19
12 112.5 � 14.46 111.17 � 17.9 70.92 � 8.77 70.33 � 9.59
13 110.4 � 17.71 112.7 � 18.57 70.5 � 11.6 71.7 � 7.86
14 114.56 � 19.44 117 � 20.51 72.1 � 11.52 70.3 � 9.53
15 113.36 � 17.33 117.36 � 18 70.27 � 8.72 72.27 � 9.17

NOTE. Values presented in mean mmHg � SD.
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DISCUSSION
AD is a serious and common complication of SCI at or

above the T8 level. Fifteen participants with SCIs who were at
risk for the development of AD were monitored for evidence of
AD during an acupuncture analgesia study. During each of the
15 acupuncture sessions, none of the 15 participants reported
any symptoms (including headache), consistent with a diagno-
sis of AD, though 3 presented a sign of AD (elevated BP).
There were no episodes of other signs associated with AD, or
clinical evidence of local skin infections or cellulitis.

On average, mean BP remained stable across the 15 sessions.
Twelve of the 15 participants had no signs or symptoms of AD.
Three individuals developed acute elevations in SBP of more
than 20mmHg. These 3 participants did not have a history of
AD. Two of them had 1 episode each of an acute increase in
SBP and a third experienced 5 episodes. These 3 participants
were classified as having ASIA A, T7- to T8-level injuries, and
none had a history of AD. Interestingly, these were the only
participants in the study with injuries at the T7 to T8 level. This
pattern seems counterintuitive because the risk of AD is highest
among those with injuries at or above T6.

Three other participants had individual episodes of a de-
crease in SBP of 20mmHg. This may be attributable to relax-
ation during treatments. None of these participants had other
symptoms consistent with hypotension. There were no epi-
sodes of change in DBP of 20mmHg or more. None of the
other 8 participants in the acupuncture analgesia study with
lesions below T8 had any other abnormalities in BP.

The participant who experienced 5 episodes of acute eleva-
tions in SBP had a history of hypertension and was taking a
�-blocker for the duration of the study. Although he exhibited
increased SBP, he showed no symptoms consistent with the
diagnosis of AD. It is unclear whether the increase in SBP was
related to his hypertension, was a sign of AD, or was caused by
other reasons. This participant also had a history of frequent
urinary tract infections (UTIs) and was treated for a UTI during

the first 4 sessions of the study. He had completed treatment for
the UTI by the fifth session and the elevations in BP that were
observed began in the sixth session of the study. It is unlikely
but possible that the UTI contributed to his blood pressure
elevations.

There were other patients who developed medical problems,
such as an upper respiratory tract infection or UTI during the
course of this study, but they did not develop signs or symp-
toms of AD. All 3 participants who developed the acute ele-
vation in BP were monitored for an additional 30 minutes to
ensure that their BP stabilized and that they did not develop any
other symptoms of AD. This pattern of BP response is similar
to the non-SCI group, with 1 patient who showed an acute
elevation in SBP after acupuncture. This patient, like the par-
ticipant in the SCI sample, had a history of hypertension that
may have contributed to the BP elevation observed.

CONCLUSION
Although the 15 participants in this study who were at risk

for developing AD developed no symptoms consistent with this
diagnosis, 3 patients displayed an acute elevation in SBP of
20mmHg or more, suggestive of imminent AD. Therefore,
careful monitoring of patients with SCI during acupuncture
treatments is advisable. This caution also appears to be advis-
able when treating those patients with hypertension whether or
not they have an SCI. Monitoring BP and symptoms of AD
should be a routine part of acupuncture treatments for those
with SCIs above T8 both in research and clinical settings.

Acknowledgment: The authors acknowledge the help and sup-
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