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Background: The effectiveness of topical phenytoin has been reported for the treatment of oral biopsy
ulcers, chemotherapy-induced oral mucositis, and chronic periodontitis. This study aimed to investigate
the effects of topical phenytoin 2% on the prevention of fistula formation after cleft palate repair.
Method: This randomized clinical trial studied patients with nonsyndromic cleft palate who were
referred to a tertiary center and underwent cleft palate repair from March 2010 to February 2015. Pa-
tients in the phenytoin group received phenytoin spray 2% for 8 weeks and were compared with an age-
and sex-matched control group.
Results: A total of 160 patients in two phenytoin and control groups (n ¼ 80 for each group) were
recruited to the study. The mean ages of patients in the phenytoin and control groups were 11.42 ± 1.30
and 11.08 ± 1.25 months, respectively. The results showed that six patients (7.5%) in the phenytoin group
and 15 patients (18.8%) in the control group formed fistulas during the 6-month follow-up period. There
was a significant difference in fistula formation between the phenytoin and control groups (p ¼ 0.035).
Furthermore, fistula size was significantly smaller in the phenytoin group compared with the control
group (p < 0.001).
Conclusion: More frequent use of phenytoin spray can be considered, although there is insufficient in-
formation on the long-term side-effects of the chosen drug.

© 2019 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Oral clefting is considered as the most common congenital
anomaly of the head and neck and also the second most common
congenital anomaly in children after clubfoot. The isolated cleft
palate is the rarest presentation of oral clefting (Burg et al., 2016).
The prevalence of facial clefts is 0.75e2.14 children per 1000 live
births in the Iranian population (Jafari et al., 2017). Based on
epidemiological studies, the prevalence of oral cavity cleft palate
in the Asian population is higher than that in the European and
American populations, with those of black ethnicity showing the
lowest risk (Canfield et al., 2014).
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Both genetic and environmental risk factors play key roles in
cleft palate pathophysiology. Drugs (for example, anticoagulants,
anticonvulsants, and bronchodilators), radiation exposure, in-
fections, smoking, and alcohol consumption during pregnancy
enhance the risk of cleft palate (Munsie et al., 2011; Kawalec et al.,
2015). The effects of drugs aremore prominent in the first trimester
of pregnancy, especially in the second and third months (Puho
et al., 2007). Some studies have reported syndromic cleft palate
as concomitant with other malformations, such as congenital septal
defect of heart (Stuppia et al., 2011). Van der Woude syndrome
represents the most common syndromic type caused by mutations
in the GRHL3 and IRF6 genes (Wang et al., 2016; Pegelow et al.,
2014).

The goals of cleft palate repair are to produce anatomical closure
of the defect and also improvement in palate function. Increased
quality of life, with no speech and hearing impairments or regur-
gitation of oral content into the nasal cavity, is the main outcome of
cleft palate repair (Deshpande et al., 2014). According to a recent
multicenter analysis by Thiele et al. (2018), approaches to cleft
Elsevier Ltd. All rights reserved.
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palate surgery vary to the extent that it is not possible to compare
them; however, postoperative management of cleft-palate com-
plications is generally consistent and effective (Mbuyi-Musanzayi
et al., 2018). Fistula formation is a probable complication after
cleft palate repair, with an incidence of 21% and recurrence rate of
9% following postoperative fistula repair (Landheer et al., 2010). A
study by Hosseinabad et al. (2015) reported a postoperative fistula
rate of 23.7%, which was significantly higher in bilateral clefts than
in unilateral cases. Moreover, incidence was dependent on cleft
extent and surgeon experience (Lu et al., 2010).

Although phenytoin is established as an anti-epileptic medica-
tion, the efficacy of topical phenytoin in wound healing has been
previously reported (Shaw et al., 2007). It is used for treatment of
gastrointestinal tract fistulas, diabetic foot ulcers, and chronic
wounds (Sanad et al., 2019; Game et al., 2016). Topical phenytoin
has also been shown to be beneficial in the treatment of oral biopsy
ulcers (Baharvand et al., 2014a), chemotherapy-induced oral
mucositis (Baharvand et al., 2010), and chronic periodontitis
(Rashidi Maybodi et al., 2016). Another study has demonstrated the
promotion of wound healing in rat hard palate mucosa by topical
phenytoin (Hagh et al., 2018).

As a result of this promotion of healing by topical phenytoin,
especially in oral ulcers (Baharvand et al., 2014a) and gastrointes-
tinal tract fistulas (Sanad et al., 2019), our study aimed to investi-
gate the effects of topical phenytoin 2% on the prevention of fistula
formation after cleft palate repair.
Table 1
Clinical features of patients in the phenytoin and control groups.

Feature Group p-value

Phenytoin Control

Fistula formation
No 74 (92.5%) 65 (81.2%) 0.035b

Yes 6 (7.5%) 15 (18.8%)
Cleft widtha (mm) 18.0 (15.0e25.0) 18.5 (15.0e24.0) 0.861c

Fistula size at 8-week
interventiona (mm)

3.5 (2.0e5.0) 10.0 (6.0e12.0) <0.001c

Fistula size 6 months
after surgerya (mm)

1.5 (0.0e2.5) 8.0 (5.0e10.0) <0.001c

a Median (minemax).
b Chi-square test.
c ManneWhitney U-test.
2. Material and methods

This randomized clinical trial studied all patients with a non-
syndromic combination of hard and soft cleft palate (ICD-10, Code:
Q35.5), who were referred for primary cleft palate repair to a ter-
tiary children's hospital and underwent two-flap palatoplasty (with
or without vomerine flap) and intravelar veloplasty from March
2010 to February 2015. The majority of patients had high-arched
palate as well as wide cleft palate (Grade II Veau classification).
All of the palate repair operations were carried out by an expert
cleft palate and lip fellowship surgeon with over 20 years' experi-
ence. The inclusion criteria were a complete cleft palate (combined
hard and soft palate) and an age of 9e15 months. The exclusion
criteriawere: revision cleft palate repair, cleft of soft palate, atypical
cleft, complications during spray application, a history of seizure,
systemic diseases, the taking of anticonvulsant, antihypertension,
or immunosuppressant medications, and insufficient medical
records.

Childrenwhomet the inclusion criteria were stratified (1:1) into
the phenytoin and control groups according to their cleft palate
width. Allocation to the phenytoin and control groups was per-
formed using a randomized number table. Phenytoin spray was
prepared using phenytoin powder (Logman Pharmaceuticals Co.,
Tehran, Iran) and normal saline. Patients in the phenytoin group
received phenytoin spray 2% for 8 weeks and compared with an
age- and sex-matched control group. The parents were instructed
on how to use the spray by a physician. The phenytoin spray was
prescribed every 4 h when the mouth had been washed and dryed
after feeding. It was recommended not to feed the child within 1 h
of phenytoin spray application.

Demographic information and clinical features of the cleft pal-
ate were recorded at baseline and the cleft width was measured
prior to operation by the same surgeon. Patients were visited by the
surgeon every 2 weeks after palatoplasty and examined for com-
plications associated with cleft palate repair surgery. The interval
between surgery and fistula formation was recorded. Fistula fea-
tures, including size, site, and cause were assessed. In patients
without visual signs of fistula formation, a history of nasal regur-
gitation was also recorded.

The study protocol was approved by the Medical Ethics Com-
mittee of Tabriz University of Medical Sciences (registration code:
IR.TBZMED.REC.1397.961) and performed in accordance with the
Helsinki humanity research declaration (2008). Informed consent
was obtained from parents or guardians before enrolling their child
to the study. The study was also registered at the Iranian Registry of
Clinical Trials (IRCT; registration code: IRCT20180802040678N3).

Statistical Package for Social Science (SPSS) version 21.0 (IBM
Corp., Armonk, NY, USA) was used for data analysis. The qualitative
and quantitative variables with normal distribution were reported
as number (%) or mean ± standard deviation (SD). Non-normally
distributed variables were expressed as median (minemax). A
KolmogoroveSmirnov test and histogram were used for examina-
tion of data distribution. Qualitative variables were analyzed using
a Chi-square test. Data with normal and non-normal distributions
were analyzed using the Student's t-test and ManneWhitney U-
test, respectively. p � 0.05 was considered as statistically
significant.

3. Results

160 patients, including 80 patients in the phenytoin group and
80 patients in the control group, were studied. The mean ages of
patients in the phenytoin and control groups were 11.42 ± 1.30 and
11.08 ± 1.25 months, respectively. 39 patients (48.8%) in phenytoin
group and 37 patients (46.3%) in the control group were male. The
groups were age and sex matched (p ¼ 0.101 and 0.874, respec-
tively). The mean follow-up times for the phenytoin and control
groups were 25.4 ± 28.92 and 29.36 ± 27.66 months, respectively.

The clefts widths for both groups are shown in Table 1. Six pa-
tients (7.5%) in the phenytoin group and 15 patients (18.8%) in the
control group showed fistula formation during follow-up (Table 1).
There was a significant difference in fistula formation between the
phenytoin and control groups (p ¼ 0.035). The sites of fistula for-
mation in the control group were at the junction of the soft and
hard palate (eight cases), anterior palate (five cases), and soft palate
(two cases). In the phenytoin group, fistula formed in the anterior
palate (four cases) and the junction of the soft and hard palate (two
cases). As shown in Table 1, fistula size at the 8-week intervention
and 6 months after surgery was statistically significantly smaller in
the phenytoin group compared with the control group (p < 0.001
for both). Patients who developed fistulas in the control group had
tissue tension (nine cases) and poor postoperative oral hygiene and
infection (six cases). In the phenytoin group fistulas were attributed
to poor oral hygiene (three cases), tension (one case), pneumonia
(one case), and bacterial diarrhea (one case).

The median (minemax) preoperative cleft widths in the pa-
tients who developed fistulas in the phenytoin and control groups
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were 19.5 (18.0e25.0) and 18.0 (16.0e24.0) mm, respectively. Pa-
tients with fistula formation in the phenytoin group had signifi-
cantly greater preoperative cleft widths compared with those with
no fistula (p ¼ 0.046); however, this difference was not significant
in the control group (p ¼ 0.726). During follow-up, the fistula had
completely healed in one patient in the phenytoin group.

4. Discussion

Complications associated with cleft palate repair are a major
postoperative concern. Despite several advances in methods for
reducing complications, postoperative care still needs to be
improved. Ethnicity, gender, and socioeconomic status can affect
oral clefting. Environmental risk factors include maternal smoking
(Sabbagh et al., 2015), alcohol consumption (Bell et al., 2014),
maternal obesity (Izedonmwen et al., 2015), zinc deficiency
(Skuladottir et al., 2014), and folic acid deficiency (Butali et al.,
2013). Nevertheless, the main cause of oral clefting is still unclear.

In the phenytoin group in our study, the site of fistula formation
in four of the six patients affected was in the anterior palate. It
seems that fistula formation is correlated with the reduced expo-
sure to phenytoin of anteriorly positioned fistulas, suggesting the
need for more guidance in applying the spray in order to achieve
more application to the anterior region. Regarding the short-term
outcome of treatment with topical phenytoin, fistula size 6
months after surgery was significantly lower in the phenytoin
group compared with the control group. The results of this study
therefore suggest that topical phenytoin reduces fistula formation
and accelerates the wound-healing process following cleft palate
repair surgery.

The main mechanism behind phenytoin's effects on wound
healing remains unclear. Phenytoin increases neovascularization by
enhancing fibroblast proliferation and tissue granulation (Patil
et al., 2013; Shaw et al., 2011). A reduction in the latent phase
before maturation and the inhibitory role of phenytoin on gluco-
corticoid activity are other suggested mechanisms for the acceler-
ation of wound healing (Shaw et al., 2007). Moreover, phenytoin
decreases collagen degeneration by inhibiting phagocytosis
(McCulloch and Knowles, 1993). Decreases in bacterial contami-
nation and wound exudate formation are other possible mecha-
nisms (Hasamnis et al., 2010).

The wound healing process takes place in three overlapping
phases: inflammatory (1e2 days after wounding), proliferative
(4e5 days after wounding), and remodeling (about 3 weeks after
wounding and lasting up to 12 months) (Gurtner et al., 2008;
Bowden et al., 2016). Re-epithelialization begins within the first
few hours following injury, with the healing process initiated over
the following 5 days. Recent studies have shown that the oral
mucosa healing process is completed 8 weeks after palatoplasty
(Sun et al., 2019; Von Den Hoff et al., 2006). According to a recent
systematic review, a follow-up period of at least 6 months is
required to evaluate fistula formation (Zhang et al., 2017). Accord-
ingly, our study protocol was consistent with recent studies. Due to
the increased risk of choking and aspiration associated with using
powder and solution forms of phenytoin, we prescribed it in spray
form. An increased dose of phenytoin may have systemic effects, so
we used a safe dose, as identified by previous studies (Baharvand
et al., 2015; Liu et al., 2016).

The effectiveness of topical phenytoin on the healing process in
various types of wound has been reported in previous studies
(Firmino et al., 2014). To the best of our knowledge, the effects of
phenytoin on complications after oral surgery have not yet been
studied, although its efficacy with oral biopsy lesions (Baharvand
et al., 2014a), oral mucositis (Baharvand et al., 2010), and peri-
odontitis (Rashidi Maybodi et al., 2016) is well understood. In line
with other studies on the efficacy of phenytoin on oral lesions, we
found a lower incidence of fistula formation after cleft palate sur-
gery. The phenytoin administered in this study differed from that in
previous studies on oral lesions in two ways: firstly, it was in spray
form, whereas in previous studies mouthwash and oral paste forms
of phenytoin were used; secondly, in previous studies phenytoin
0.5e1% was administered, whereas we used phenytoin 2%, which
was similar to the dosage used by Sanad et al. in a recent study on
anal fistulotomy (Sanad et al., 2019).

Blockage of sodium channels is another proposed mechanism of
action of phenytoin, which led to pain relief in patients with oral
biopsy ulcers (Baharvand et al., 2014b). Reduction of inflammation
by phenytoin has been suggested as another mechanism in
improving the healing process and lowering the incidence of
complications in patients (Rashidi Maybodi et al., 2016). This anti-
inflammatory effect may be one of the leading causes of lower
incidence of fistula formation in patients treated with phenytoin
spray.

Further studies are required to evaluate the effects of topical
phenytoin on complications following cleft palate repair. Due to the
limited evidence available on the systemic effects of topical
phenytoin, the dosage should be adjusted carefully when
phenytoin is prescribed for topical application.

Our study had some limitations. For example, the effects of
phenytoin on other cleft-palate complications, such as speech or
language problems, were not assessed. Although no patients
showed any phenytoin-induced complications, some recent studies
have reported phenytoin-induced gingival enlargement. Long-term
follow-up periods are needed to evaluate phenytoin-induced sys-
temic and topical complications.
5. Conclusion

Based on the results of this study, more frequent use of
phenytoin spray can be considered, although there is insufficient
information on the long-term side-effects of this drug. The long-
term prescription of topical phenytoin requires more studies to
confirm its safety.
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