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Abstract

The aim of this prospective study explore a cheap and readily available alternative to silver nitrate
cautery, with far-reaching implications for many populations with limited access to medical care. Seventy
four patients were enrolled in this prospective randomized controlled study. Patients were divided in two
groups of 37 patients each. A stick applicator of 75% silver nitrate was applied in first group by the
pediatric surgeon in the outpatient clinic. The patients in the second group was applied a small amount
of table salt granules twice a day for 3 days by the family members at home. In the first week after
treatment, the same treatment was applied for the second time to the patients who presence of umbilical
exudate in both groups. Response to treatment was evaluated in the second week. There were no
statistically significant differences between the two groups in the first week and second week after
treatment in regard to presence of umbilical exudate and complication (P>0,05). Table salt is a safe
alternative to silver nitrate cautery in the treatment of umbilical granuloma.
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Introduction

Umbilical granuloma (UG) is the most common benign umbilical pathology in infants (Badebarin et al.,
2018; Dhungel et al., 2008). The emergent granulation tissue after the separation of the umbilical cord
may turn into a granuloma due to an insufficient epithelization of the umbilical ring (Annapurna et al.,
2015; Hossain et al., 2010; Fiaz et al., 2017; Saleh 2016; Pomeranz A 2004). Cauterization with silver
nitrate or copper sulfate, electrocauterization, cryotherapy, double ligature, surgical excision, topical
administration of table salt, antibiotics, steroids and the application of absorbable hemostatic material are
the treatment options for UG (Fiaz et al., 2017; Saleh 2016; Pomeranz A 2004; Nagar 2001; Ogowa
2018). Electrocauterization and cryotherapy are performed by experienced health care providers at well-
equipped health care centers. These treatments are costly and it has been reported that a type of skin
discoloration may be seen after their application (Hossain et al., 2010; Sheth et al., 1990) . Another
treatment method is double ligature which can be applied to only pedunculated UG (Lotan et al., 2002).
Copper sulfate is not easily available, high costs and needs to be applied at the hospital. Furthermore,
burns in the skin have been reported after this treatment modality (Dhungel et al., 2008; Annapurna et
al.,2015; Hossain et al., 2010; Fiaz et al., 2017). Although local steroid treatment is recommended for
UG treatment, it is not recommended for routine use in the treatment of UG because of their local and
systemic side effects (Brodsgaard et al., 2015; Aydin et al., 2015). Surgical excision is another invasive
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method used for the treatment when a response cannot be obtained with other methods. This method has
high cost and the need to administer general anesthesia to the patient (Hossain et al.,2010). The current
published literature sorely lacks medical protocols that are useful and applicable in resource poor settings.
The aim of this prospective study explores a cheap and readily available alternative to silver nitrate
cautery, with far-reaching implications for many populations with limited access to medical care.

Material and Methods

Seventy four patients scheduled for treatment of UG in our pediatric surgery outpatient clinic between
01 May 2018 and 31 December 2018 were enrolled in this prospective randomized controlled study.
Patients were divided in two groups of 37 patients each. A stick applicator of 75% silver nitrate was
applied in first group by the pediatric surgeon in the outpatient clinic (Group I) The patients in the second
group was applied a small amount of table salt granules twice a day for 3 days by the family members at
home (Group I1). Simple randomization was performed in patient selection. The study protocol was
approved by the Clinical Studies Ethics Committee of Health Sciences University may 2018 (decision
number 81). Written consent was obtained from the parents of each patients. Gender, gestational age,
age at diagnosis, birth weight and umbilical seperation time documented in these patients. Patients were
not included if they were older than 5 weeks of age, infection in the umbilicus, prior treatment of UG .
The patients in the first group, the umbilical area was cleaned with an antiseptic solution (%10 povidon
iodine solution) and it was left to dry. After drying, a stick applicator of 75% silver nitrate was applied
to the granuloma by the pediatric surgeon in the outpatient clinic.

The patients in the second group umbilical region was cleaned with warm water in the table salt group.
Then, a small amount of table salt granules was applied to the granuloma and the region was covered
with sterile gauze. The region was uncovered 30 minutes later and cleaned with warm water again before
finalizing the treatment. After this procedure was explained to the parent of the patient, it was applied
twice a day for 3 days by the family members at home. In order to evaluation umbilical excudate and
complication, patients were invited to the hospital in the first and second week after treatment. Presence
of umbilical exudate, discoloration of the periumbilical skin, burn of the periumbilical skin of all patients
were documented at each visit. After first week treatment, the same treatment was applied for the second
time to the patients who continued umbilical exudate in both groups. The patients were contacted four
weeks after the treatment via telephone by two independent researchers (one being a nurse who was blind
to this study). The patients were asked if they had any complaints about the therapy, if burn or skin
discoloration took place and if relapses occured and the answers were documented.

Recovery was defined as absence of umbilical exudate or granuloma. Treatment failure was defined,
presence of umbilical exudate or decreased amount of umbilical exudate, presence of granuloma after
two weeks treatment.

Statistical Analysis

Data obtained in the study were analyzed statistically using SPSS (Statistical Package for Social
Sciences) version 22.0 software program for Windows. Categorical variables were presented as number
(n) and percentage (%). The Kolmogorov-Smirnov test was used to examine the normality distribution
of continuous data. Normally distributed numerical variables were shown as mean plus/minus standard
deviation. Normally distributed numeric variables were compared using the Student's T-test. To
determine differences between group of silver nitrate and common salt in respect of categorical variables,
Chi-square test and Mann-Whitney U test were performed. A value of p<0.05 was considered as
statistically significant.

Results

Seventy four patients aged 5-35 days were enrolled in this study. Of the74 patients, were 40 men and 34
were women. The patients were divided into two groups according to the aforementioned criteria. There
were no statistically signifcant differences between the groups (Table 1).

There were no statistically signifcant differences between the two groups in the first week after treatment
considering presence of umbilical exudate (p=1.0) In the two groups, 7 (23.3 %) patients were presence
of umbilical exudate. The same treatment was applied for the second time to this patients. There were no
complications in the table salt group after the treatment, however, a first degree burn at the periumbilical
area developed in one patient (2.7%) in the silver nitrate group. There were no statistically significant
differences between the two groups in the first week after treatment in regard to complication (p=1.0) (
Table 2).
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Table 1. The demographic characteristics of the patients silver nitrate and common

salt group.
Group | (n=37) Group 11 (n=37) P

Gender

Male ,n(%) 21 (56.8) 19(51.3)

Female ,n(%) 16 (43.2) 18(48.7) 0.64
Gestasyonel age 38.9 (38-40) 38.8 (38-40) 0.59

Age at diagnosis (days),median (range) 17.4 (5-35) 17.2 (7-35) 0.97
Weight at birth (g),median ((range) 3238(2100-4000) 3297(2500-4500) 0.54
Umbilical cord seperation time (days)

median range 7.6 (4-15) 7.13 (4-17) 0.43

Table 2. Results in the first week after theray
Group | (n=37) Groupll(n=37) P

Absence of umbilical exudate n (%) 30 (%81.08) 30 (%81.08) 1.0
Resence of umbilical exudate n (%) 7 (%23.3) 7 (%23.3) 1.0
Complication

Burn n(%) 1 (%2.7) - 1.0
Skin discoloration n(%) - -

There were no statistically signifcant differences between the two groups in the second week after
treatment regarding recovery (p=0.49). Recovery rates were 94,5% (n=35) and 100% (n=37) in silver
nitrate group and the table salt group, respectively. In the silver nitrate group, 5.4% (n=2) patients did
not respond to the treatment at the second week. There were no complications in the table salt group, but,
skin discoloration at the periumbilical area developed in two patients (5.4%) in the silver nitrate group.
There were no statistically significant differences between the two groups in the second week after
treatment considering complication (p=0.49) ( Table 3).

In the telephone interviews done four week after study were no recurrence in both groups.

Table 3. Results in the second week after theray

Group | (n=41) Group (n=37) P
Absence of umbilical exudate n (%) 35 (%94.5) 37 (%100) 0.49
Presence of umbilical exudat n (%) 2 (%5.4) - 0.49
Complication
Burn n(%) -
Skin discoloration n(%) 2 (%5.4) -
0.49
Discussion

It has not been reported that spontaneously be resolved of UG, which is a commonly seen pathological
entity at pediatric surgery outpatient clinics (Hossain et al., 2010; Saleh 2016). It has been reported that
it may lead to serious and life-threatening complications, such as omphalitis, sepsis or necrotizing
fasciitis when it is left untreated (Fiaz et al., 2017). In populations with limited access to medical care
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and resource poor setting, in order to prevent mortality and morbidity, it is very important to be treated
with a reliable, easily accessible and cheap agent by families at home

It was reported by Schmitt in 1972 that table salt could be used for the treatment of umbilical granuloma.
The mechanism of action of the table salt is suggested to be its desiccant effect and other biologic
properties. When the table salt is applied topically, it causes water to be absorbed out of the granuloma
cells without harming the surrounding tissues. This leads to the shrinkage and eventual necrosis of the
granuloma (Hossain et al., 2010; Saleh 2016). Some studies reported that recovery rate of 55%-80%
applying table salt twice a day for a period of three days (Annapurna et al., 2015; Fiaz et al., 2017) while
other studies reported a 96 %-100% recovery rate after treatment with table salt twice a day for a period
of five days (Badebarin et al., 2018; Saleh 2016; Marzban 2008). Hossain et al. conducted a study on 48
infants, applying table salt twice a day for a period of three weeks and reported a recovery rate of 91.7%.
However, they added that there was a misdiagnosis in the patients in whom no recoveries were observed,
therefore, they argued that the recovery rate was actually 100% (Hossain et al., 2010). No complications
or side effects were reported in none of these studies after the treatment with table salt. Farhat et
al.reported that the patients recovered in a shorter period of time without complications treatment with
table salt treatment for 24- hours (Farhat et al., 2008). In our study, table salt was applied twice daily for
three days for 80 of % patients and 20% of patients for six days. In this study it was observed that all of
the patients recovered without any complications or side effects. In our study results may be suggested
that as the duration of treatment with table salt is prolonged, the rate of recovery is improved.

The most popular treatment modalities for the treatment of UG is topical silver nitrate (Dhungel et al.,
2008; Fiaz et al., 2017; Nagar 2001; Ogowa 2018; Sheth et al., 1990). Silver nitrate has antiseptic,
shrinking, and caustic features depending on the concentration and duration of application. Several
disadvantages of this treatment modality have been reported including the requirement for treatment by
health care personnel at hospitals, the need to apply the treatment more than once, and complications
such as the development of discolorations, burns or necrosis in the skin unless care is exercised (Daniel
2001; Majiga et al., 2005). In our study, 23.3% of the first group were needed to apply silver nitrate
twice. Our study results demonstrate that as the number of courses of treatment with silver nitrate
increases, the recovery rates also improve however, the complication rates increase too. Farhat et al.
study investigated the efficacy of table salt and silver nitrate in the treatment of UG. They reported that
table salt was more effective, was cheaper, and more easily available in the treatment compared to silver
nitrate (Farhat et al., 2008). Dhungel et al. reported that the recovery rate was 95% and 4% reversible
minor complication including slight bluish discoloration of skin after the table salt application. After the
treatment silver nitrate, the authors reported that the recovery rate was 91% and they observed 18.8%
complication including minor burns and ulcerations in the skin and 7% recurrence. They found that the
treatment costs were higher in silver nitrate treatment group compared to that of the table salt treatment
group (Dhungel et al., 2008).

In conclusion, table salt is a safe alternative to silver nitrate cautery in the treatment of UG. For many
populations with limited access to medical care, table salt may be the first choice in the treatment of UG
because of the easy access, the ability to treat themselves safely at home, and in-expensive form of
treatment.
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