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INTRODUCTION

Paroxysmal autonomic instability with dystonia (PAID) 
is a rare clinical manifestation that appears subsequent 
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Paroxysmal autonomic instability with dystonia (PAID) is a rare complication of brain injury. Symptoms of PAID 
include diaphoresis, hyperthermia, hypertension, tachycardia, and tachypnea accompanied by hypertonic 
movement. Herein, we present the case of a 44-year-old female patient, who was diagnosed with paraneoplastic 
limbic encephalopathy caused by thyroid papillary cancer. The patient exhibited all the symptoms of PAID. 
On the basis that the symptoms were unresponsive to antispastic medication and her liver function test was 
elevated, we performed alcohol neurolysis of the musculocutaneous nerve followed by botulinum toxin type A 
(BNT-A) injection into the biceps brachii and brachialis. Unstable vital signs and hypertonia were relieved after 
chemodenervation. Accordingly, alcohol neurolysis and BNT-A injection are proposed as a treatment option for 
intractable PAID.
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to central nervous system injuries, regardless of the 
underlying etiology [1,2]. Symptoms of PAID include 
hyperthermia, hypertension, tachycardia, tachypnea, 
intermittent agitation, and diaphoresis accompanied 
by hypertonia [1]. Despite the development of various 
pharmacological treatment options, some cases of PAID 
still remain intractable. In this study, we present the 
case of a 44-year-old female patient with paraneoplastic 
limbic encephalitis that was accompanied by intractable 
symptoms related to PAID. We propose that the use of 
chemodenervation to control hypertonia may be a viable 
and novel treatment option for intractable PAID.
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CASE REPORT

A female patient was diagnosed with paraneoplastic 
limbic encephalitis originating from thyroid cancer in 
January 2013 and was admitted to our hospital 4 months 
after diagnosis. At the time of admission, she was bed-
ridden and presented severe tonic posturing tendency 
of both elbow and wrist flexions as well as ankle plantar 
flexion (Fig. 1A). She was on a medication regimen of 
carbidopa/levodopa (150/600 mg/day), amantadine (400 
mg/day), baclofen (90 mg/day), diazepam (100 mg/day), 
eperisone (200 mg/day), bisoprolol (2.5 mg/day), raniti-
dine (300 mg/day), and synthyroxine (0.15 mg/day). 

One week after admission, eperisone administration 
(200 mg/day) was discontinued and baclofen (90 mg/
day) was tapered down slowly (to 60 mg/day), because 
the results of liver function test suggested that the cur-
rent regimen was toxic (aspartate aminotransferase 
[AST], 88 IU/L; alanine aminotransferase [ALT], 69 IU/L; 

γ-glutamyltranspeptidase [γGTP], 142 IU/L). Subsequent-
ly, sudden dystonic movements, such as grimace, neck 
pulling, further aggravated wrist flexion, trunk bending, 
leg extension, and ankle plantar flexion with severe el-
bow flexion, appeared. At the same time, diaphoresis, fe-
ver (up to 39.4°C), elevated blood pressure (up to 168/85 
mmHg), tachycardia (up to 118/min), and tachypnea (up 
to 38/min) appeared in multiple episodes. To mitigate 
sudden dystonic movements and unstable vital signs, we 
suggested bed rest and position changes accompanied 
with emergency care. This procedure led to improvement 

in dystonic movement; however, severe dystonic elbow 
flexor posture and unstable vital signs continued. Intra-
muscular lorazepam (2 mg or 4 mg) was frequently ad-
ministered during the episodes, thus stabilizing her tonic 
movements and vital signs.

However, after a few days, the symptoms were aggra-
vated. The body temperature increased to 39.4°C accom-
panied by tachycardia (up to 120/min) and tachypnea 
(up to 32/min). Pulse oximetry showed 88% saturation 
of oxygen, and 2 L of oxygen was administered. Blood 
pressure was not recorded during this episode because 
of severe tonic movements. In addition, no response of 
dystonic movement to intramuscular lorazepam injec-
tion was noted. Laboratory results revealed leukocytosis 
(12,400/mL with neutrophilia at 81% of the differential 
count), and pyuria (white blood cells, 50–99/high-power 
field). This episode was assumed as a sign of infection; 
hence, urine bacterial culture was performed. Culture 
results showed the growth of extended-spectrum beta-
lactamase-positive bacteria, accordingly imipenem 
(1,000 mg/day) was administered. Despite improved 
laboratory test results after 5 days of imipenem adminis-
tration, fever persisted in a periodic manner with other 
consistently unstable vital signs. Therefore, the diagnosis 
of infection was revoked and we turned our attention to 
other potential causes. Additional tests including elec-
troencephalography, brain computed tomography, and 
spinal fluid tapping were performed. All results showed 
inconclusive findings. During this period, baclofen dos-
age was increased (up to 90 mg/day) and eperisone was 

A B C

Fig. 1. (A) Initial elbow flexed posture. (B) Ultrasound-guided musculocutaneous neurolysis with alcohol (solid arrow, 
needle; dashed arrow, musculocutaneous nerve). (C) Extended elbow posture after alcohol neurolysis. 
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again administered (up to 200 mg/day). Subsequently, 
stabilization in vital signs was noted with disappearance 
of myoclonic movements, and decreased hypertonia.

One month after the last episode, a similar event oc-
curred and empirical antibiotics were administered, but 
the outcomes were not positive. We hypothesized that 
sustained contracting muscle could be the cause of fever. 
Thus, instead of antibiotics, dantrolene was adminis-
tered, which produced positive results. However, later, 
administration of dantrolene was discontinued because 
of elevated AST and ALT levels. Consequently, we per-
formed 50% alcohol neurolysis on her left musculocuta-
neous nerve under ultrasonography guidance (Accuvix 
XG; Medison, Seoul, Korea) (Fig. 1B). After the proce-
dure, sustained contraction of her left elbow was imme-
diately relieved (Fig. 1C), and stabilization of clinical vital 
signs was noted. Occasional episodes of fever, tachypnea, 
and hypertension were observed, but with decreased fre-
quency (Fig. 2).

Again, a single episode of severe fever with increased 
dystonia was observed 7 days after the left musculocuta-
neous neurolysis. At this point, we attempted botulinum 

toxin type A (BNT-X) (Botox; Allergan Inc., Irvine, CA, 
USA) injection into the right biceps brachii (40 units) and 
brachialis (60 units). In less than a week’s time after BNT-
A injection, hypertonia and unstable vital signs were re-
lieved. During the subsequent 8 months of follow-up, no 
episodes of increased body temperature and blood pres-
sure, tachycardia, and tachypnea were presented, even 
though right elbow flexor muscle contraction resumed. 
The change in the Global Dystonia Rating Scale [3] is 
shown in Table 1.

Nine months after the last chemodenervation, aggrava-
tion of right elbow flexor contraction along with initiation 
of symptoms was noted again. Right musculocutaneous 
neurolysis with 50% alcohol was administered and the 
symptoms disappeared.

DISCUSSION

PAID is a complication of severe brain injury, such as 
traumatic brain injury, brain anoxia, subarachnoid and 
intracranial hemorrhages, midbrain glioma, and hydro-
cephalus [1,2]. Clinical manifestations of PAID include 
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Fig. 2. Change in vital signs with alcohol neurolysis and botulinum toxin type A (BTN-A) injection. (A) Body tempera-
ture, (B) systolic blood pressure, (C) pulse rate, and (D) respiration rate. 
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intermittent agitation, diaphoresis, hyperther-
mia, hypertension, tachycardia, and tachypnea 
accompanied by hypertonia [1]. All the symp-
toms of PAID were manifested in our case. Fe-
ver manifestation was the main clinical feature 
that led to misdiagnosis in the present case. 
Blood laboratory tests and imaging were per-
formed to investigate the cause of fever and the 
results suggested an infection, such as a urinary 
tract infection or pneumonia as probably the 
major cause. The acute nature of the patient’s 
symptoms supported this hypothesis. Thus, 
antibiotics were tried as a first line of treatment, 
but they showed little effect. Other evaluation 
methods also failed to determine the cause of 
fever. It was further observed that abnormal au-
tonomic symptoms did not precede hypertonia 
in multiple episodes. Therefore, it was conclud-
ed that the patient’s symptoms did not result 
from infection, but likely from sustained muscle 
contraction. Dysautonomia in PAID was related 
to triggering events, such as stimulation of 
muscle mechanoreceptor [4]; thus, the dystonia 
observed in this study might have caused the 
dysautonomia. In addition, sustained muscle 
contraction was regarded as a cause of hyperpy-
rexia [5].

Previous research has suggested many pos-
sible treatment options for PAID, including 
administration of morphine sulfate, bromocrip-
tine mesylate, propranolol hydrochloride, 
clonidine hydrochloride, benzodiazepine, 
dantrolene sodium, baclofen infusion, and dex-
medetomidine [4,6-9]. Baclofen, diazepam, and 
dantrolene were administered in the present 
case, but their effect was limited only to quite a 
few days. Increasing the dosages of the medica-
tions was not an option, because the patient’s 
liver function test showed increased levels of 
AST and ALT. Therefore, alcohol neurolysis 
and intramuscular BNT-A injection, which had 
never been previously reported in PAID, were 
attempted instead. We designed this treatment 
plan based on two lines of reasoning. First, che-
modenervation can relieve excessive muscle 
contraction accompanying hypermetabolism. 
Generally, alcohol splits myelin sheaths, and Ta

bl
e 

1.
 C

h
an

ge
s 

in
 th

e 
gl

ob
al

 d
ys

to
n

ia
 r

at
in

g 
sc

al
e

A
t 

ad
m

is
si

on
1s

t e
pi

so
de

 o
f 

PA
ID

Ju
st

 b
ef

or
e 

al
co

h
ol

 
n

eu
ro

ly
si

s

R
ig

h
t a

ft
er

  
al

co
h

ol
 

n
eu

ro
ly

si
s

1 
w

ee
k 

af
te

r 
al

co
h

ol
 

n
eu

ro
ly

si
s

1 
w

ee
k 

af
te

r 
B

N
T-

A
 

in
je

ct
io

n
E

ye
s 

an
d

 u
p

p
er

 fa
ce

0
1

1
0

1
0

L
ow

er
 fa

ce
0

1
1

0
1

0

Ja
w

 a
n

d
 to

n
gu

e
0

5
5

0
1

0

La
ry

n
x

0
0

0
0

0
0

N
ec

k 
0

5
5

0
1

0

R
ig

h
t s

h
ou

ld
er

 a
n

d
 p

ro
xi

m
al

 a
rm

0
5

5
0

5
0

L
ef

t s
h

ou
ld

er
 a

n
d

 p
ro

xi
m

al
 a

rm
 

0
5

5
0

5
0

R
ig

h
t d

is
ta

l a
rm

 a
n

d
 h

an
d

 in
cl

u
d

in
g 

el
b

ow
5

10
10

5
10

1

L
ef

t d
is

ta
l a

rm
 a

n
d

 h
an

d
 in

cl
u

d
in

g 
el

b
ow

5
10

10
1

5
1

R
ig

h
t p

el
vi

s 
(u

p
p

er
 le

g)
0

5
5

0
5

0

L
ef

t p
el

vi
s 

(u
p

p
er

 le
g)

0
5

5
0

5
0

R
ig

h
t d

is
ta

l l
eg

 (
fo

ot
)

1
5

5
1

5
1

L
ef

t d
is

ta
l l

eg
 (

fo
ot

)
1

5
5

1
5

1

T
ru

n
k

0
1

5
0

1
0

To
ta

l s
co

re
12

63
67

8
50

 
4

PA
ID

, p
ar

ox
ys

m
al

 a
u

to
n

om
ic

 in
st

ab
ili

ty
 w

it
h

 d
ys

to
n

ia
; B

N
T-

A
, b

ot
u

lin
u

m
 to

xi
n

 ty
p

e 
A

.



Hye-Sun Lee, et al.

312 www.e-arm.org

subsequently causes neuronal degeneration [10], thus 
causing transient paralysis. BNT-A interrupts acetylcho-
line release into the synaptic cleft, thus temporarily dis-
abling the neuromuscular junction. Second, unlike oral 
medications, the effects of alcohol neurolysis and BNT-
A injection are not systemic but localized; thus, they are 
unlikely to lead to unwanted systemic side effects. In or-
der to confirm that the improvement in PAID symptoms 
was not due to alcohol itself but due to muscle relaxation 
or dystonia relief, we applied BNT-A instead of alcohol 
during the following PAID episode.

In addition, it was observed that the patient’s PAID 
symptoms correlated with the extent of muscle con-
traction. When contraction of the left elbow flexor was 
relieved, the PAID symptoms subsided, but were not 
completely resolved. Subsequently, when control of the 
right elbow flexor was attained, the effect was sufficient 
to resolve the PAID symptoms. As the effects of BNT-A 
decreased, right elbow flexor contraction, fever, hyper-
tension, tachypnea and diaphoresis resumed. An ad-
ditional chemoneurolysis injection (9 months after the 
last chemodenervation) relieved muscle contraction and 
eventually relieved PAID symptoms. Both, alcohol neu-
rolysis and BNT-A injection relaxed muscle contraction 
and relieved the symptoms of PAID. Thus, we propose 
that alcohol neurolysis and BNT-A injection can be con-
sidered a treatment option for intractable PAID.
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