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Abstract Painful anal fissures could be distressing conditions that severely impair the patients’
quality of life. The analgesic effectiveness of topical drugs, such as calcium-antagonists
and nitrates is quite variable. The inhalational anesthetic sevoflurane is being repur-
posed as a topical analgesic for painful chronic wounds.We report a pioneer experience
treating a painful chronic anal fissure with topical sevoflurane. A young adult male was
suffering from an extremely painful chronic anal fissure, which severely affected his
quality of life. The topical treatment with nitroglycerine and diltiazem gels failed. The
patient agreed to the treatement with topical sevoflurane as an off-label medication,
and it produced an immediate, intense, and long-lasting analgesic effect. An intense
but rapidly transient burning sensation, as well as persistent but well-tolerated
flatulence were the only adverse effects. The quality of life was greatly improved,
and the cost of the treatment was affordable. Therefore, the off-label use of topical
sevoflurane appears to be an effective alternative for the symptomatic treatment of
painful anal fissures.
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Introduction

Anal fissures have the potential to be distressing conditions;
patients can suffer from extremely severe defecatory pain,
for instance. Overall, this disease may also greatly impair the
quality of life of patients.1–4

The ultimate etiology has been suggested to bemediated by
an ischemic event caused by a maintained hypertonia of the
internal anal sphincter. The definitive surgical treatment
consists of an internal anal sphincterotomy. Concerning the
nonsurgical treatment, topical gels containing diltiazem or
nitroglycerin are intended to relax the sphincter, and, conse-
quently, reduce thepain, but theireffectiveness isquitevariable,
and their adverse effects occasionally make them useless.2–4

The general anesthetic sevoflurane is becoming a novel
alternative for chronic ulcers. When applied topically on
painfulwounds, this drug has shown to exert a rapid, intense,
and long-lasting analgesic effect, regardless of the etiology of
the wound or the refractoriness of the pain to conventional
analgesics.5–7 Currently, sevoflurane is marketed exclusively
for hospital use, but home treatment is possible under an off-
label indication.6,8 As a result, the patients’ quality of life
could be greatly improved.8,9 Taking all the aforementioned
information into consideration, topical sevoflurane could be
an effective new alternative for the ambulatory analgesic
treatment of painful analfissures, as the caseherein reported
exemplifies.

Case Report

A 40-year-old male was suffering from defecatory pain and
bleeding for the previous 2 years, mainly when experiencing
stressful situations such as a period of unemployment. A
chronic anal fissure was diagnosed at a visit to the proctology
clinic, and topical treatment was prescribed in addition to
general hygiene measures. However, the use of nitroglycerine
gelwas ceaseddue to intolerable adverseeffects, anddiltiazem
cream proved to be ineffective in controlling the pain.

In the previous two months, the clinical condition had
worsened remarkably. The patient referred noticeably high
pain scores for daily activities (10 points out of 10 at
defecation, 8 points when sitting, and 5 points when stand-
ing, according to the numerical rating scale), and the pain
also interfered with night rest. He had lost 11 kg due to
aversion to eating for fear of the inevitable subsequent
defecation. Overall, his quality of life was greatly affected.

An internal lateral sphincterotomy was proposed to the
patient, but the surgical waiting list was very long. Given this
scenario, he agreed in writing to be treated with off-label
topical sevoflurane.

The very first treatment consisted of the self-application of
3mL of sevoflurane into the rectum. It caused an immediate
and intenseburning sensation, followed in a fewseconds byan
intense analgesic effect.

The analgesic effect lasted for approximately two days, and
it was long-lasting enough to enable the application of sevo-
flurane every two or three days from then on, as needed. The
pain associated to daily activitieswas controlled ever since the
first application, even the defecatory pain; thus, he could
regain night rest and his aversion to eating disappeared.

Theburning sensation became aminordiscomfort from the
third application on. Then, the most relevant adverse effect
was flatulence through the rectum for one or two hours after
each application.

A new consultation a month later revealed that the fissure
had healed, and the application of sevoflurane was discontin-
ued. Although not properly studied, both the cost-effectiveness
and cost-utility would possibly be favorable in this case.
Regarding costs, the cost of the of direct acquisition a 250-mL
bottle of sevoflurane from the Pharmacy Department was of €
72.76 in 2019; thus, each 3-mL application costed 87.3 cents.
Regarding effectiveness, the pain was fully controlled. The
quality of lifewas greatly improved, as assessed by two generic
health questionnaires: the EuroQol Five-Dimension Three-
Level (EQ-5D-3L), which refers to the health status on the day
of the application of the survey (►Table 1); and the 36-item

Resumo As fissuras anais dolorosas podem ser condições angustiantes que prejudicam grave-
mente a qualidade de vida dos pacientes. A eficácia analgésica de medicamentos
tópicos, como antagonistas de cálcio e nitratos, é bastante variável. O anestésico
inalatório sevoflurano está sendo reaproveitado como analgésico tópico para feridas
crônicas dolorosas. Relatamos uma experiência pioneira de tratamento com sevoflu-
rano tópico em fissura anal crônica dolorosa. Um jovem adulto do sexomasculino sofria
de uma fissura anal crônica extremamente dolorosa, que afetava gravemente sua
qualidade de vida. O tratamento tópico com nitroglicerina e géis de diltiazem foi
ineficaz. O paciente concordou com o tratamento com sevoflurano tópico como
medicamento off-label, ou seja, com uso diferente do aprovado em bula. O sevoflurano
tópico produziu um efeito analgésico imediato, intenso e duradouro. Uma sensação de
ardência intensa, mas transitória, e flatulência persistente, embora bem tolerada,
foram os únicos efeitos adversos. A qualidade de vida melhorou significativamente, e o
custo do tratamento revelou-se acessível. Portanto, o uso off-label de sevoflurano
tópico pode ser uma alternativa analgésica eficaz em casos de fissuras anais dolorosas.
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Short-FormHealthSurvey (SF-36), version2,whichrefers tothe
health status for the four weeks preceding the application
(►Table 2).

The clinical picture recurred twomonths later in thesetting
of a stressful personal and work situation. Upon examination,
an extremely painful new anal fissure was diagnosed. Treat-
ment with topical sevoflurane was restarted, but this time it
was kept refrigerated and it was not applied intrarectally, but
directly on the fissure. After these two modifications, the
patient experienced the same intense and long-lasting anal-
gesic effect, but the flatulence nearly disappeared.

The patient is currently waiting to undergo a sphincter-
otomy, but the addition of topical sevoflurane to the general
hygiene measures keeps the pain under control, and he
enjoys a good quality of life.

Written informed consent for the publication of the clinical
details of the patient was obtained. A copy of the consent form
is available for review by the Editor of this journal.

Discussion

The rapid, intense, and long-lasting analgesic effect of topical
sevoflurane enabled this patient to immediately regain his
quality of life; morevoer, the medication is affordable.

The analgesic effect of topical sevoflurane on wounds is
usually felt in a few minutes, but, remarkably, it was nearly
immediate in this case. It has been suggested that sevoflurane
must diffuse to the free nerve endings to exert its analgesic
effect.5 Chronic wounds can have barriers to diffusion, such as
detritus or slough, which could explain the reported delay of a
fewminutes for the analgesic effect to be felt.7On the contrary,
the anal mucosa usually lacks such barriers, enabling an
immediate diffusion of a lipophilic drug such as sevoflurane
to the exposed nociceptors.

The analgesic effect of topical sevoflurane has been
reported to last for several hours in cases of chronic painful
wounds. Patients suffering from such wounds are usually
elderly and also suffer from cardiovascular diseases.7,9 In
such a scenario, clearance of sevoflurane from thewoundbed
to the venous systemic circulation should happen at a low
rate, making it possible to prolong the analgesic effect. But
our clinical scenario involving a healthy youngmale suffering
from a fissure in a well-perfused zone was completely
different. Thus, the analgesic effect lasted much longer
than that expected from a direct pharmacological action
on the nociceptors of the anal mucosa. Interestingly, a likely
explanation for the long effect could be based on a direct
effect of sevoflurane on the internal anal sphincter. This is a
smooth muscle, and one study10 supports the myorelaxant
effect of sevoflurane on the smooth muscles of the cardio-
vascular system. More interestingly, sevoflurane was found
to inhibit the contraction of the human uterine smooth
muscle.11 Thus, maybe sevoflurane could alleviate pain as
a consequence of a direct relaxant action on the internal anal
sphincter. Additionally, the aforementioned vasodilatory
effect could also contribute to improve local perfusion,which
would favor healing; this possibility has been theorized for
hard-to-heal wounds.9 Both these hypotheses result attrac-
tive and deserve further research.

Concerning safety, the initial intense burning sensation
soon became a well-tolerated mild discomfort; it could be
similar to the frequently-reported transient itching appearing
in chronic wounds.7 As for flatulence, it was likely caused by
sevoflurane itself exiting from the rectum as a gas. It should be
taken into account that, at 37° C, each milliliter of liquid
sevoflurane volatilizes into 195mL of gas,12 and flatulence
was clearly reduced after applying refrigerated sevoflurane.

Conclusion

To conclude, topical sevoflurane seems to be an effective
alternative for the symptomatic treatment of painful anal
fissures. As for thewounds, the analgesic effect producedwas
rapid, intense, and long-lasting. The risk-benefit profile
seemed to be favorable as well, while the costs seemed
affordable. Further research on this new indication for an
old drug is warranted.

Table 1 Health outcomes obtained with the EuroQol Five-
Dimension Three-Level (EQ-5D-3L) quality of life generic
questionnaire

Range of
possible
values

Baseline Sevoflurane

Mobility 1-3a 2 1

Self-care 1-3a 2 1

Activities of
daily life

1-3a 2 1

Pain 1-3a 2 1

Anxiety/Depression 1-3a 1 1

EuroQol Visual
Analogue Scale
(EQ-VAS)

0-100b 15 95

Utility (of the
EQ-5D-3L)

0-1b 0.5442 1.0000

Note: Higher scores correspond to worsea or betterb health status.

Table 2 Health outcomes of the 6 dimensions (6D) of the
Short-Form 6D (SF-6D), which was obtained from the Short
Form-36 Health Survey, version 2

Range of
possible
values

Baseline Sevoflurane

Physical functioning 1-6a 3 1

Role emotional 1-4a 1 2

Social functioning 1-5a 4 1

Pain 1-6a 5 2

Mental health 1-5a 5 2

Vitality 1-5a 3 1

Utility
(of the SF-6D)

0-1b 0.2160 0.9020

Note: Higher scores correspond to worsea or betterb health status.
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