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Abstract
Background: A large proportion of painful diabetic neuropathy cases either do not respond or are intolerant to the
currently available oral and physical therapies. There is encouraging evidence from a small number of studies that
those patients can improve using botulinum toxin injection. The aim of the study was to evaluate the effect of
intradermal injection of botulinum toxin type A on painful diabetic neuropathy. Eight adult patients with diabetic
peripheral neuropathy (DPN), confirmed by nerve conduction studies, were refractory to a minimum of two
neuropathic pain treatments for 6 months or more were recruited. All cases received intradermal injection of 48
units of botulinum toxins—type A in each foot in 6×4 distribution. Follow-up was done after 8 weeks using the
Neuropathic Pain Scale (NPS), Pittsburgh Sleep Quality Index (PSQI), and Overall Disability Sum Scale (ODSS).
Results: After 8 weeks, there was a significant change in NPS from 55.8 (7.8) to 38.5 (8.1) (p value 0.007), also there
was significant improvement in ODDS from 4 (IQR, 2.25-4.75) to 2.5 (IQR, 0.5-3) (p value 0.01). However, there was
no significant change in PSQI.
Conclusion: Botulinum toxin type A injection is a promising treatment option in Egyptian DPN adults in this study.
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Background
Diabetic peripheral neuropathy (DPN) is one of the most
common complications of diabetes mellitus (DM). It involves signs and symptoms of peripheral neuropathy in
diabetic patients after exclusion of other possible causes
[1]; it nearly affects 50% of diabetic patients during their
life time [1, 2]. The prevalence of DPN varies in the literature (6-51%) depending on type of diabetes, duration,
and the population studied [3], another recent report
found the overall prevalence to be around 40.3% [4].
Painful diabetic neuropathy affects about 16% of diabetic patients [5], and in another report the neuropathic
pain symptoms were found among 10-30% of affected
patients [3]. This was frequently unreported or untreated
and usually affects patient’s quality of life and sleep. The
patients usually complain of lancinating pains, burning,
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or deep-seated ache that affects mainly the lower extremities [6].
Many symptomatic treatments are used for the relief
of pain, like antidepressants, anticonvulsants, and opioids. However, sometimes these medications are not effective, or the patients could not tolerate higher doses or
side effects. This necessitated the trial of another option
that could have prolonged effect and less side effects [7].
Previous trials on botulinum toxin in the treatment of
patients with diabetic neuropathy had shown promising
results [6–8]. Botulinum toxin (BoNT) has been used for
many decades in the treatment of spasticity and dystonia. Aside from the muscle relaxant effect, it also was
used to decrease pain in cases such as trigeminal neuralgia, carpal tunnel syndrome (CTS), post herpetic neuralgia, and other types of neuropathic pains [9]. Its
analgesic effect is thought to be due to inhibition of neurotransmitters release and inflammatory mediators from
sensory nerves, such as serotonin, glutamate, glycine,
CGRP, substance p, and many others [9].
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Our study aimed to evaluate the effect of intradermal
injection of botulinum toxin type A in pain associated
with diabetic peripheral neuropathy in an Egyptian sample and its effect on disability and functional outcome.

Methods
An open-label study, that included eight adult patients
with a history of DM, and diabetic neuropathy that was
diagnosed clinically and by nerve conduction study
which showed decreased amplitude of compound muscle
action potential (CMAP), or sensory nerve action potential (SNAP) of peroneal, tibial, or sural nerve below normal limit suggestive of axonal distal polyneuropathy of
lower limbs. Nerve conduction study was done using Nicolet Viking Quest machine, Natus, USA.
The pain was refractory to a minimum of two neuropathic pain treatments (anti-epileptics: carbamazepine,
gabapentin, and tricyclic antidepressants) for 6 months
or more. Patients with other causes of pain in lower
limbs, other causes of peripheral neuropathy, lumbosacral radiculopathy, or had contraindications for botulinum toxin were excluded from the study. A written
informed consent was obtained from all patients with
the right to withdraw from the study at any time.
All cases received intradermal injection of 48 units of
botulinum toxin type A in each foot in 6×4 distribution.
Assessment was done before injection by using the
Neuropathic Pain Scale (NPS) and Pittsburgh Sleep
Quality Index (PSQI) and Overall Disability Sum Score
(ODSS) leg section. Follow-up of these scales was done
after 8 weeks from injection.
Assessment of any side effects was done during firstweek follow-up, by asking the patients and looking for
any local reaction.
NPS presents 10 domains of pain, including 2 items
that assess global pain intensity, and pain unpleasantness, 8 items that assess qualities or locations of neuropathic pains; subjects were asked to rate each quality of
pain on scale from 0-10, where 0 no pain, 10 the most
severe pain.
ODSS is a scale used for assessment of disability associated with neuropathy; we used the leg section to evaluate the degree of disability. In the lower limb section, it
is scored from 0-7, where 0 indicates no disability while
7 the most disability.
Statistical analysis

The data was analyzed with Statistical Package for Social
Science (SPSS) version 20 (by IBM: Armonk; New York,
USA). Descriptive statistics were displayed as mean and
standard deviation (SD) for continuous data and case
count and percentage for categorical data. Within the
group, comparisons were done using the paired T test
and Wilcoxon signed-rank test for parametric and non-
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parametric data respectively. The level of statistical significance (p value) was set at 0.05.

Results
The study involved 8 patients; the demographic data was
shown in Table 1. Table 2 shows NPS, PSQI, and ODSS
baseline and follow-up after 8 weeks.
Our study showed a significant change in NPS after 8
weeks follow-up from botulinum toxin injection, from
55.8 (7.8) to 38.5 (8.1) (p value 0.007). Also, there was
significant improvement in ODSS from 4 (IQR, 2.254.75) to 2.5 (IQR, 0.5-3) (p value 0.01). PSQI shows improvement but was not statistically significant (p=0.1)
(Table 2).
There were no reported side effects of BoNT injection
among the studied patients.
Discussion
Diabetic neuropathy is one of the major complications
of diabetes, many drugs are used to decrease neuropathic pains in patients with diabetic neuropathy; however, sometimes it is not effective or patients cannot
tolerate the side effects. Botulinum toxin was used in the
treatment of several pain conditions, and many trials in
diabetic neuropathy show promising results.
Our study is an open-label study aimed to evaluate the
effect of intradermal injection of botulinum toxin type A
in patients with painful diabetic neuropathy. We found
that there was significant improvement in NPS scale
after 8 weeks follow-up. This result was in favor with
previous studies. Ranoux and colleagues studied the effect of botulinum toxin injection; they found significant
effect on pain intensity of diabetic peripheral neuropathy
from 2-12 weeks after injection, they concluded that
botulinum toxin had an analgesic effect independent of
the effect on muscle tone [10].
Also, Yuan and colleagues found significant reduction
in diabetic painful neuropathy using visual analog score
(VAS) during a 12-week period, and 44% of their patients show reduction in pain during 3 months after injection [11]. In 2014, Ghasemi and colleagues also found
significant improvement in NPS, VAS in injected group
versus placebo [7]. A more recent study in 2020 included 42 patients with DPN; they found significant reduction in Visual Analog Scale (VAS), 1, 4, and 12
Table 1 Demographic data
Sex

Male, n (%)
Female, n (%)

Age (mean, SD)

4

50%

4

50%

57.1

8.9

Duration of DM (mean, SD)

18.4

5.5

HbA1c (mean, SD)

10.2

1.4

SD standard deviation, n number, DM diabetes mellitus
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Table 2 NPS, ODSS, PSQI before and after botox injection
Scale

Before botox

After botox

P value

NPS (mean, SD)

55.8 (7.8)

38.5 (8.1)

0.007*

ODSS (median, IQR)

4 (IQR, 2.25-4.75)

2.5 (0.5-3)

0.01*

PSQI (mean, SD)

14.6 (4.1)

11.8 (3.1)

0.1

IQR interquartile range, SD standard deviation, NPS Neuropathic Pain Scale,
ODSS Overall Disability Sum Score, PSQI Pittsburgh Sleep Quality Index
*Significant

weeks after injection in patients injected with botulinum
toxin in comparison with placebo group [6].
We also found a significant improvement in ODSS (p
value 0.01), and to our knowledge this assessment was
not done on the previous studies. This finding indicates
that improvement of pain in DPN was reflected also on
the functional disability and quality of life. The results
regarding PSQI were not significant; this was also the
case in Egila and colleagues, they did not find significant
changes in PSQI, while Yuan and colleagues found significant improvement. This could be due to the sample
size [6, 11].
Our study had some limitations; it was an open-label
study, so the small sample size and no control group
were the main limiting points. So, further case control
with large sample size is needed for better evaluation.

Conclusion
Our study found a significant improvement in pain in
DPN, after using intradermal injection of botulinum
toxin. This gives a new hope for the management of
painful diabetic neuropathy with minimal side effects.
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