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Nana Lim, MD, Geun Su Lee, MD, Ki Hong Won, MD, Jin Sun Kang, MD, Sung Hoon Lee, MD,
Eun Young Kang, MD, Hyun Kyung Lee, MD, PhD, Youn Kyung Cho, MD

Department of Rehabilitation Medicine, Kwangju Christian Hospital, Gwangju, Korea

Botulinum toxin (BoNT) injection is widely used to improve spasticity. However, after the treatment, the patient

may experience pain, inflammation, swelling and redness at the injection site. In this case, we addressed deep

vein thrombosis (DVT) after BONT treatment of the upper limb. A male aged 37 years had spasticity and dystonia
in his left upper extremity. BONT-A 100 U was injected into the left biceps brachii and an equal amount into
the brachialis to relieve spasticity. After three days, he developed redness and painful swelling in the left upper

arm and the next day, through the upper extremity computed tomography venography, DVT was identified in

the left cephalic vein. The thrombus resolved after the anticoagulation therapy with rivaroxaban (Xarelto). We

hypothesized the role of mainly three mechanisms in the development of DVT in this case: repetitive strenuous

activity, relative stasis due to reduced muscle tone, and possible direct mechanical damage to the vessel wall.
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INTRODUCTION

Spasticity after central nervous system injury is a com-
mon complication, with a reported occurrence of 4%
to 42.6% in stroke patients. It could lead to various im-
pairments in the reduction of the daily life functions,
pain, secondary skin disease, and so on. It increases the
burden of patient care, such as the difficulty in changing
the position of his or her body or handling the feces and
urine. There are various methods for treating spasticity,

such as passive stretching, pharmacologic management,
chemodenervation, intrathecal therapies, and the surgi-
cal intervention. Among them, botulinum toxin injection
may temporarily reduce spasticity, particularly in pa-
tients with focal spasticity. Furthermore, injection is not
as invasive as surgical treatment. It has a better therapeu-
tic effect with fewer side effects on the target area than
oral medications, having systemic consequences. There-
fore, it is a treatment of choice causing marked improve-
ment in spasticity if proper technique is followed.
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Deep Vein Thrombosis After Botulinum Toxin Injection

Botulinum toxin is widely used in spasticity due to
the pharmacological action of lowering muscle tone by
interfering with the secretion of acetylcholine from the
presynaptic terminal plate acting on the neuromuscu-
lar junction. Therefore, a number of researches have
been conducted about its treatment methods and treat-
ment variables. Typical side effects after botulinum toxin
injection include dysphagia, muscle weakness, allergic
reactions, flu-like symptoms, and injection site trauma
[1]. Thromboembolic events are rarely described as re-
ported adverse reactions [1-3]. Cote et al. [1] reviewed all
(therapeutic and cosmetic use) serious adverse events to
the US Food and Drug Administration (FDA) from De-
cember 1989 to May 2003, and only two cases of pulmo-
nary embolism were reported. Recently, we experienced
a case of deep vein thrombosis (DVT) of the upper ex-
tremity, diagnosed 4 days after botulinum toxin injection.
We describe a case of upper extremity DVT after botuli-
num toxin injection with a discussion of etiology, diagno-
sis, and management. To our knowledge, this is the first
report of the upper extremity DVT after botulinum toxin
type A (BoNT-A) injection. This case report was approved
by the Institutional Review of Board of Kwangju Christian
Hospital (No. KCH-RE-2019-09-003), which waived the
requirement for imformed consent owing to the retro-
spective nature of this study.

CASE REPORT

A male patient aged 37 years visited the local hospital
and planned to undergo botulinum toxin injection to re-
lieve spasticity and dystonia of his left upper limb 3 years
after subarachnoid hemorrhage. His past medical history

Table 1. Patient’s coagulation profile

Value
12.9(9.8-12.7)

Parameter

Prothrombin time (s)
Prothrombin time (INR) 1.12 (0.85-1.15)
Prothrombin time (%) 71.2 (75-130)

Activated partial thromboplastin time (s) 30.1 (23.0-39.0)

D-dimer (ug/mL) 2.2 (0-1.0)
Fibrin degradation products (ug/mL) 2.7 (0-5)
Antithrombin III (%) 114.6 (75-125)
Bleeding time (min) 3(1-5)

Values are presented as median (range).
INR, international normalized ratio.

revealed the fact that he had been affected by dystonia
and spasticity in his left upper limb, especially the hand,
secondary to tuberculous meningitis at the age of 3. The
patient reported that for decades his left upper limb
muscle strength was normal, however, it decreased to fair
grade after the subarachnoid hemorrhage with worsen-
ing of dystonic and spastic symptom.

The degree of spasticity before the treatment was Modi-
fied Ashworth Scale (MAS) 2 in upper arm flexor muscles.
The patient received a total of 200 U of onabotulinum
toxin A (Botox): 100 U each into the left biceps brachii
muscle and the brachialis muscle to relieve spasticity.
Guiding techniques such as the ultrasound or electromy-
ography were not used, but no complications were noted
during injection. Electrical stimulation therapy was ap-
plied to the treated muscle, and the patient stretched
his arm repeatedly to improve the range of motion. He
performed exercises of the arm and shoulders at least 3
hours daily at a higher intensity than usual. During the
exercise, there was no discomfort, and later, he increased
exercise intensity. However, 3 days later, progressive
edema and pain occurred in the left upper limb and he
was transferred to our hospital the next day. He had no
history of trauma except the stretching exercise, with no
history of previous cardiovascular or other hemorrhagic
diseases. He did not take drugs that affecting blood co-
agulation tendency. There were no known drug aller-
gies. The thrombophilia profile was negative except for

Fig. 1. Erythematous swelling on the left hand, forearm,
and shoulder region.
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the mildly elevated D-dimer concentration (2.2 ug/mL)
(Table 1).

The strength of the left shoulder flexor and extensor
muscle at the time of visiting our clinic was fair grade
(manual muscle test, 3/5). The spasticity of the upper
arm flexor muscle was identified as MAS 1+. Physical
examination revealed edema, heat and tenderness of the
left upper extremity (Fig. 1). No sign of a local infection or
tenderness was observed in the area of BONT-A injection
conducted 4 days back. The circumferences measured
bilaterally at 5 cm above medial epicondyle were 33.5 cm
on right and 37.6 cm on left, respectively. Given the pa-
tient’s symptoms, DVT was suspected, and thus, Doppler
ultrasonography was performed. The results revealed the
presence of DVT at the lower region of the left brachial
and axillary veins (Fig. 2). In addition, venous computed
tomography (CT) angiography was conducted to identify
the distribution of thrombosis. Thus, the thrombus was
observed from the lower region of internal jugular vein

including the brachiocephalic and the axillary veins (Fig.
3).

The patient was placed in a sling to immobilize the arm
and anticoagulation therapy was initiated with rivaroxa-
ban (Xarelto; 15 mg twice daily per oral). After 1 week,
compressive therapy was combined using compression
bandage with icepack to reduce febrile sensation and
edema. The edema in the upper extremity improved with
time and the pain with febrile sensation disappeared.

At the 2-week follow-up, the patient had no pain or
swelling. CT performed one month later revealed the res-
olution of filling defect with only small residual thrombo-
sis in the brachiocephalic vein (Fig. 4). To reduce the risk
of recurrence of DVT, rivaroxaban (Xarelto) was contin-
ued at the dosage of 20 mg once daily for 6 months.

DISCUSSION

Virchow’s triad is a well-known theory which explaining

Fig. 2. Ultrasound showed deep vein thrombosis in the brachial vein (A), axillary vein (B), and superficial cephalic

vein (C).
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Fig. 3. Computed tomography
venography showed deep vein
thrombosis in the internal jugular
vein (A), brachiocephalic vein
(B), axillary vein (C), and brachial
vein (D) in the left extremity of the
patient.
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Fig. 4. Computed tomography venography performed 1
month later revealed a resolution of filling defect with
only small residual thrombosis in the brachiocephalic
vein (A) and brachial vein (B).

venous thrombus formation and is primarily composed
of three factors: blood flow congestion, blood coagula-
tion, and vascular wall damage. The DVT of the upper
limbs accounts for approximately 4% to 10% of the total
DVTs. As DVT in the upper extremity is relatively rare, it is
less studied than in the lower extremities. Recently, more
attempts have been made to probe the pathogenesis and
clinical meaning of the upper extremity DVT. Kucher [4]
categorized upper extremity DVT into two subgroups
on the basis of pathogenesis: a primary and a secondary
form due to obvious underlying causes, mainly cancer
and indwelling central venous catheters. He spilt the
primary upper extremity into three subtypes of venous
thoracic outlet syndrome, effort-related thrombosis, and
idiopathic type which has no relation to the thoracic out-
let syndrome or to exertion. The author suggested mech-
anisms of venous thoracic outlet syndrome as compres-
sion of the subclavian vein resulting from abnormality
of structures. Effort-related thrombosis, accounting for
approximately two-thirds of the primary upper extremity,
is defined as the direct damage to the vein from muscular
stretching, later termed as “Paget-Schroetter syndrome”
(4,5].

In this case report, although the cause of DVT in the pa-
tient was unclear, the probable rationales were as follows.

First, the patient did not have the mentioned anatomi-
cal abnormalities, mechanisms of venous thoracic outlet
syndrome such as compression by the first rib, clavicle,
subclavius muscle, costoclavicular ligament, or anterior
scalene muscle. However, he underwent repetitive and
highly intensive passive range of motion exercise from
the day after the botulinum toxin injection. As the spas-
ticity progressively improved, his exercise intensity and

duration subsequently increased. During exercise, the
vessels with a constant length for many years, stretched
extensively, possibly resulting in intimal injury in blood
vessels. Recurrent microtrauma in the subclavian vein,
as in effortful DVT, might have affected the etiology and
triggered fibrosis and extrinsic constriction of the vessel
wall. Generally, the exercise-induced venous thrombosis
is observed in athletes involved in a wide variety of sports
such as ball games, combatant sport and heavy athletics,
games with rackets or clubs, and aquatic sports [6].

Second, the tone reduction after the injection might
have contributed to the relative venous stasis. Spasticity
improves venous return, thereby minimizing the devel-
opment of thrombophlebitis, similar to that observed in
patients with spinal cord injury. In these patients, spas-
ticity conveys some protection against DVT [7].

Lastly, there might be direct vascular injury during the
injection procedure. Even though there were no compli-
cations soon after the procedure, there remains the pos-
sibility of needle-induced mechanical damage because
guide technique such as ultrasound was not used during
the procedure [2,3].

Recently, there were two case reports of thrombosis
after botulinum toxin injection. First, Mines et al. [2] re-
ported a case of the lower extremity DVT after BoNT-A
for spasticity. The patient’s characteristics were similar
as she was spastic and dystonic secondary to cerebral
palsy caused by neonatal anoxia. In this case, the author
suggested a direct effect on vascular smooth muscles
and relief of muscle hypertonia as possible explanations
for DVT formation. However, the additional suggestion
given by the author of decreased mobility playing a role
is contrary to our case. The author accessed the interval
between the BoNT-A injection and the onset of lower ex-
tremity DVT as “plausible” according to the World Health
Organization-Uppsala Monitoring Centre (WHO-UMC)
causality assessment system [8]. In our case, the forma-
tion of DVT is not an objective and specific medical dis-
order or a recognized pharmacological phenomenon. Al-
though the interval between the start of the drug and the
onset of the event is “plausible,” this case report belongs
to “probable” according to the WHO-UMC causality as-
sessment system [8,9].

Second, Pisani et al. [3] described a case of the axillary
vein thrombosis after BONT-A for hyperhidrosis in a fe-
male patient aged 32 years. Similar to the previous case
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report, the author suggested causality as reduced tissue
tone surrounding the axillary vein, post-multiple injec-
tion traumatic inflammation, and stasis. However, in that
case report, the meaning of “stasis” was unclear. More-
over, the patient had no underlying disease, which was
different from the previous one and ours.

With respect to the effects of botulinum toxin on the
vessel wall itself, several laboratory studies of flap viabil-
ity in animal models [10] reported botulinum toxin has
vasodilatory effect and preventing vasospasm and throm-
bosis. The mechanism of the effect is that it influences
the neurons of the autonomic nervous system, resulting
in increase of vessel diameter and blood perfusion.

However, in clinical setting, we assumed that the va-
sodilatory effect of botulinum toxin when injected into
spastic muscles, not flaps, may impede the velocity of
venous return. Because spasticity is known to improve
venous return, reducing the incidence of thrombosis [7].
Therefore, establishing the clinical evidence whether
BoNT increase or decrease the formation of DVT would
be a challenge depending on the situation. Additional
work is required to confirm and explain the effect of
BoNT about formation of DVT.

In conclusion, there are a variety of treatments to con-
trol post-stroke spasticity, and among them, the dramatic
changes in spasticity may occur after neural interven-
tions such as the BoNT-A injection. To our knowledge,
this is the first case report of the upper extremity DVT af-
ter BONT-A injection. Although generally safe, clinicians
should be careful during injection. An ultrasonography
guide is recommended to avoid potential mechanical
vessel wall injury and localize the target muscles. In par-
ticular, patients should be recommended progressive
range of motion exercise due to possible excessive stretch
on vessel intima layer.
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