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A B S T R A C T

We and others have recently found that botulinum toxin injected into the brow muscles has signiﬁcant antidepressant properties as compared to placebo in randomized controlled trials in patients with major depressive
disorder. However, data for the treatment of bipolar depression with botulinum toxin is lacking. We report here
six patients with bipolar disorder experiencing moderate to severe depressive episodes who were treated on a
compassionate basis with botulinum toxin given their persistent depressive symptoms and adverse side eﬀects
from medications. Four of six patients with bipolar depression experienced a remission following treatment with
botulinum toxin, and the other two patients experienced a reduction of depressive symptoms. When the eﬀect of
botulinum toxin on the frown muscles began to wear oﬀ, depressive symptoms returned and retreatment with
botulinum toxin provided successful relief of depressive symptoms again.

1. Introduction
Bipolar disorder is a major cause of disability, aﬀecting an estimated
60 million people worldwide (Merikangas et al., 2011). It is divided
into bipolar I (at least one manic episode with or without depression)
and bipolar II (at least one hypomanic episode and one depressive
episode). Depressive episodes are frequent and can be diﬃcult to treat
(Frye et al., 2014).
Recently, botulinum toxin (BT) of the glabellar region has been
studied as an antidepressant (Finzi and Wasserman, 2006; Wollmer
et al., 2012; Finzi and Rosenthal, 2014; Magid et al., 2014; Zamanian
et al., 2017; Magid et al., 2015; Parsaik et al., 2016). However, all
patients suﬀered from unipolar depression. Successful treatment of bipolar depression with BT has not been reported.
This report is the ﬁrst to show sustained remission of depressive
symptoms in four of six patients with bipolar depression treated with
BT injections into their frown muscles. In addition, the two patients
who did not go into remission experienced a reduction of depressive
symptoms.
2. Methods
Consecutive female (1) and male (5) patients aged 39 to 87, with a
diagnosis of bipolar depression, received BT treatment with 29–46 units

∗

Corresponding author.
E-mail address: ﬁnzieric@gmail.com (E. Finzi).
1
Equal ﬁrst author.
https://doi.org/10.1016/j.jpsychires.2018.06.015
Received 21 December 2017; Received in revised form 21 June 2018; Accepted 26 June 2018
3XEOLVKHGE\(OVHYLHU/WG

of onabotulinumtoxinA at 5 to 7 injection points in the glabellar region
between January 2015 and August 2017 at Hannover Medical School
(N = 1), Asklenios Clinic North Ochsenzoll (N = 2), and at George
Washington University School of Medicine (N = 3) (Finzi and
Rosenthal, 2014). In all six patients, previous and current pharmacologic and psychotherapeutic treatments had been insuﬃcient or were
discontinued secondary to side eﬀects. The diﬀerent scales used to assess the severity of depression were the Beck Depression Inventory (BDI
I and II), MADRS(Montgomery Asberg Depression Rating Scale
(MADRS) and QIDS SR-16 (Quick Inventory of Depressive Symptoms (
Self-Report).
3. Results
Four of six patients had a strong response and went into remission
(Fig. 1, Table 1). The remaining two patients also improved, with one
able to avoid a second round of ECT.
In most instances, the antidepressant eﬀects of BT began to wear oﬀ
after about 3 months. However, occasionally the antidepressant eﬀect
began to wear oﬀ earlier (for example, once at 5 weeks for case 4, and
once at 60 days for case 5). Four of the six patients have continued to
repeat BT treatments and have maintained their improvement.
To assess the change in depression severity after BT therapy in all
six patients, we calculated depression scores into relation with the
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Fig. 1. Improvement of Bipolar Depressive Symptoms Following Glabellar
Botulinum Toxin Treatmenta
↓ = time point of BT injection. (A) This 49-year-old (case 1) with a 3 year
depressive episode that was treatment resistant began to improve within 1 week
after injection and went into remission within 4 weeks. Subsequently he discontinued all other medications. (B) After discontinuing Lithium secondary to
kidney side eﬀects, the 55-year-old patient (case 4) received BT injection.
Within 4 weeks he experienced almost a complete remission in depressive
symptoms as measured by the Beck Depression Inventory II. However, 10 days
later his frown began to be active again, and his depression returned. He was
retreated with a greater dose (48 units), which replicated treatment success. (C)
This 51-year-old (case 2) began improvement one week after injection. One
month after receiving BT his BDI-II was 0. He has been retreated every 3 months
with BT, and his remission has been maintained for 18 months. (D) Relative
Depression score Change. To visualize the change in depression severity after BT
therapy across all six patients described in this case series, we scaled depression
scores relative to the maximum scores of the respective scales (QIDS SR16, 27,
n = 1; BDI II, 63, n = 4, MADRS, 60, n = 1) and compared the percentaged
values between the beginning (pre) and the end (post) of the observation
period according to Table 1.
a

Table 1
Depression scores before and after Botulinum Toxin treatment.
Case

Bipolar Type

Scale

Baseline Score

Score after most recent BT tx

1
2
3
4
5
6

I
I
I
I
II
I

BDI
BDI II
BDI
BDI II
QIDS SR16
MADRS

37
20
32
46
26
35

1
0
8
2
12
19

maximum scores of the respective scales (QIDS SR16, 27, n = 1; BDI II,
63, n = 3, MADRS, 60, n = 2) and compared the percentaged values
between the beginning (pre) and the end (post) of the observation
period according to Table 1. Depression severity dropped signiﬁcantly
after BT therapy (Fig. 1D).
4. Discussion
This is the ﬁrst report of successful BT therapy of bipolar depression
in six patients.
Several lines of reasoning suggest BT played a role in patient improvement.
First, depressive episodes of all patients were moderate to severe
and failed to respond to conventional pharmacologic and psychotherapeutic therapy. Second, patients had suﬀered from depressive symptoms for an extended time. Third, when the BT eﬀect on the frown
muscles began to wear oﬀ depressive symptoms returned and retreatment with BT provided successful relief of depressive symptoms again.
The interval between BT injection and the return of depressive
symptoms (about 3 months), corresponds well to the documented
length of BT inhibition of the glabellar frown (Giordano et al., 2017).
BT has been used for over 20 years in millions of people for a wide
variety of medical and cosmetic indications, with an excellent safety
proﬁle (Giordano et al., 2017).
How BT therapy might exert its antidepressant eﬀect is unknown.
The most plausible explanation involves underlying neuroanatomical
circuitry in the emotional proprioceptive pathway (Finzi, 2013; Finzi
and Rosenthal, 2016). Frowning inﬂuences proprioceptive ﬁbers of the
optic branch of the trigeminal nerve, which, in turn sends a signal to the
amygdala and prefrontal cortex (Matsuo et al., 2015). BT treatment of
normal subjects results in decreased amygdala activity (Hennenlotter
et al., 2009; Kim et al., 2014). Thus BT may, in part, aﬀect depressive
symptoms through the amygdala (Heller et al., 2014).
This study has some inherent limitations. The data presented are
only observational. There were no controls; patient improvement could
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have been inﬂuenced by expectation and placebo bias. These results
await conﬁrmation in a controlled trial.
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