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Topical Phenytoin Cream Reduces Burning Pain Due to Small Fiber Neuropathy
in Sarcoidosis
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Summary

We present a patient case of burning pain and sleep disturbances due to small fiber neuropathy (SFN) in sarcoidosis,
treated successfully by topically applied phenytoin 10% cream. Using a single blind, placebo-controlled response
test, the patient identified that within a 10 minute period phenytoin 10% cream provided a pain reduction of 50%,
while placebo cream did not reduce pain at all. Subsequently, the patient was prescribed phenytoin 10% cream and
used this cream for several weeks. Burning pain was reduced by 50% to 60%, resulting in a much improved sleep.
The onset of analgesia starts around five minutes after the application of phenytoin 10% cream and in this case
lasts for around 20 hours. Plasma levels of phenytoin, measured in 15 comparable patients were below the level
of detection, ruling out systemic analgesia. Our hypothesis is that topical phenytoin influences epidermal targets
such as nociceptors, small nerve fibers and keratinocytes, all which play a role in the pathogenesis of pain in SFN.

Introduction

Burning pain as a symptom of small fiber neuropathy (SFN) is
increasingly recognized as a medical problem, especially in the
elderly and those patients suffering from diabetes. Symptoms of
SFN typically start with burning feet and numb toes, and diabetes
is in general regarded as the most common identifiable cause of
SFN [1]. SFN and burning pain, however, can occur in many
different disorders. It is known as a less frequent complication
of sarcoidosis (Besnier-Boeck-Schaumann disease) [2]. We will
present the study of a patient suffering from burning pain due
to SFN in sarcoidosis who has been successfully treated by the
application of phenytoin 10% cream.
In many cases of peripheral neuropathy, the impairment is mostly
in small nerve fibers, and the clinical presentation consists
of pain, burning, tingling, and numbness in a stocking-glove
distribution [3]. Furthermore, small fibers are reported to be
selectively damaged, especially in the early phases of diabetes
[4]. Neurological examinations in patients suffering from SFN
often reveal hyperalgesia, reduced vibratory sensation, pinprick
and thermal sensation in the area where the patient experiences
pain and numbness (paresthesia dolorosa). In most of the patients,
nerve conduction studies and electromyography are normal.
Burning pain and associated symptoms, such as pins and needles,
electric shock-like sensations and muscle cramps often are worse at
night and disturb sleep, leading to exhaustion and less tolerability
to the various pain sensations.
The impairment of the A-delta and C nociceptors, intra-epidermal
situated structures, are related to the pathogenesis of burning pain
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in SFN and convey pain and thermal perception from the skin [5].
Currently there is no consensus on how to treat burning pain caused
by SFN, and classical therapies such as tricyclic antidepressants,
anticonvulsants and analgesic patches based on capsaicin or
lidocaine are frequently prescribed. To date the Numbers Needed
to Treat (NNT) for these therapies in SFN remain unclear and in
general it is appreciated that analgesic therapy in SFN is a real
challenge [6]. Below we will describe a case where burning pain
has been treated successfully with phenytoin cream.

Case: SFN in sarcoidosis

For two years, a 62-year-old man has been suffering from stinging
and burning pain in both lower legs and feet, 24 hours a day, and
interfering with sleep. In this case, the pain was a complication of
sarcoidosis diagnosed many years ago that was treated with various
corticosteroid cycles. In addition, the patient had been feeling
insecure while walking, and suffering from cramping sensations
in both arms. His pain intensity score was registered as eight on
the 11-point Numerical Rating Scale (NRS) scale, in which 0 is
no pain and 10 is the most severe. His electromyography was
normal, and the pregabalin 525 mg daily and oxycodone 10 mg as
needed did not result in a significant analgesic effect. The patient
was unable to tolerate higher doses of pregabalin. The SFN was
supported by a neurological examination, a positive wrinkle test
and a high score on the SFN questionnaire (score 51) [7].
An MRI of the brain was normal without signs of neurosarcoidosis.
We administered single-blind phenytoin 10% cream on the right
leg and placebo cream on the left. Within 10 minutes, the pain
was reduced on the right side from a pain score of 7 to 4, while
the pain on the left side did not change. The patient subsequently
asked for the application of cream at the non-responsive side, and
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within the same period of time the pain was reduced by around
50%. The patient stressed the fact that both legs felt much more
at ease, and he also felt more stable while walking. Based on this
positive response test we prescribed 10% phenytoin cream. Several
weeks after the start of therapy the patient reported in general
a reduction of pain between 50% and 60%. He gave his written
consent to publish his experiences and added: “The pain decreases
in intensity after 5 to 10 minutes after application of the cream.
The analgesic effect lasts for around 20 hours, and there is no need
for additional applications. Sleep improved 60% to 70% in strong
contrast with before, when I could not sleep and stayed awake for
4 to 5 nights a week. After rest in bed, previously, my whole left leg
hurt a lot, but now, after the application of the cream, I can stay in
bed. Furthermore, my stability is much better and I can also walk
longer distances. The tingling is also significantly reduced.”

Discussion

The mechanism of action of phenytoin, concerning its analgesic
effect when administered topically, has not yet been explored. This
is due to the fact that up to recently it was unknown that topical
phenytoin could reduce pain in a variety of neuropathic pain
syndromes. Earlier we described several cases in which phenytoin
alone or combined with other analgesics in a topical formulation
could reduce neuropathic pain considerably [8-10]. Its mechanism
of action, however, will be different from local anesthetics such
as lidocaine, because patients do not report anesthetic effects after
application of phenytoin formulations at the skin, while they do
report such analgesic effects after the application of local lidocaine
formulations and plasters [11].
Sodium channels are amongst the most important targets of
phenytoin. Phenytoin stabilizes the inactivated state of the channel
by effectively blocking the Na+ conductance, while preventing
synchronized high frequency firing, all leading to sensitization
[12]. Some of these sodium channels can be found in the skin on
the keratinocytes and the nociceptors. To date, only fragmentary
insight exists in the role and the peripheral expression of sodium
channels in pain-transducing free nerve endings in the skin
and on the keratinocytes [13]. Sodium channels are reported in
keratinocytes, Nav1.1, Nav1.6 and Nav1.8. Immunolabeling is
strong in epidermal keratinocytes. It was suggested that these
channels could possibly contribute to pain. Pathological increases
have been documented in keratinocyte sodium channel expressions
found in the skin biopsies of patients suffering from neuropathic
pain [13]. Nav1.6, 1.7, 1.8, and 1.9 are also reported to be present
in epidermal free nerve endings [14]. Our hypothesis is that the
highly lipophilic anticonvulsant phenytoin formulated in a cream
reduces pain via epidermal targets such as nociceptors and small
nerve fibers as well as via keratinocytes. In order to rule out an
analgesic effect via plasma, we tested a number of patients in our
first series (n=15) and in all cases the plasma levels of phenytoin
were below the detection limit.
Phenytoin cream in our case of SFN in sarcoidosis did not
only substantially and during many hours reduce the burning
neuropathic pain, but other symptoms also improved such as
tingling, sleep and stability. Very recently it was documented that
SFN can also affect stability in the absence of disturbances due
to classical polyneuropathy. Early alterations in dynamics during
walking were associated with small- but not large-fiber neuropathy
in diabetes [15]. Ankle joint power during walking was reduced
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in SFN related to diabetes or impaired glucose tolerance. The
improvement of stability and walking after the application of
phenytoin 10% cream could be due to the fact that less distraction
due to pain helps the patient to concentrate more on walking.
Of course, the analgesic effect reported by the patient could also
be a placebo effect, however the fact that he responded positively
on a single blind responder test reduces this chance. Future elegant
single-subject designs will further reveal the analgesic effects of
phenytoin cream.

Disclosure
The authors are holders of two patents: 1) topical phenytoin
for use in the treatment of peripheral neuropathic pain and
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and a (co-)analgesic for the treatment of chronic pain. The
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