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Background: An umbilical granuloma is one of the common umbilical masses in young 
children which appears after the cords fall off, mainly due to an inflammatory reaction to 
subclinical infections. Though there are different recommendations of treatment modalities, 
which management modality is the best is not clear yet.
Objective: This systematic review aimed to assess the effectiveness of salt treatment in 
terms of complete resolution of the granuloma, any adverse effect, and any recurrence risk in 
those patients treated as inpatient or outpatient care.
Methodology: The literature search was done using search engines including Google 
scholar, PubMed, and Medlin. Articles published since 1990 and written in the English 
language with a target population of young children (less than 24 months) were included. To 
retrieve the articles, umbilical granuloma, treatment of umbilical granuloma, salt treatment, 
and neonatal umbilical disorder were used as keywords.
Results: This systematic review indicated that the majority of the studies done on salt 
treatment for umbilical granuloma show excellent response (complete resolution of the 
granuloma/discharge) with no adverse effect and no recurrence in the subsequent follow- 
up of the patients in almost all cases of the treatment group. Salt inside the occluded 
hyperosmolar chamber causes shrinkage of granuloma by a desiccant effect.
Conclusion: Cooking salt treatment for umbilical granuloma is effective, cheap, available, 
and easy to apply by non-health professionals. No side effects have been reported yet and 
a recurrence of the granuloma after treatment seems to be null.
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Introduction
An umbilical granuloma is a common problem in the infancy period, which is a small 
swelling, composed of granulation tissue at the base of the umbilicus.1–3 The umbilical 
cord stump usually dries and separates within 1–2 weeks after birth.4,5 When the 
fibromuscular ring of the umbilicus closes and the cord stump falloff, the ring is 
covered by skin in normal circumstances. After the cord separation, there may be 
incomplete epithelialization over the ring and an area of beefy red tissue or granulation 
tissues with or without discharge may be visible. Granulation tissue formation is 
a normal stage in wound healing process, but if it is overgrowth in the umbilicus, it 
can result in Umbilical granuloma. This may follow a fumigating infection with 
discharge.6,7 The granuloma is thought to develop in response to subclinical 
infection.8–10 The size of the mass of the granuloma varies from 1 to 10 mm in diameter 
and it is the most common neonatal anomaly. The main reason for the granuloma 
development is because of delayed and irregular separation of stump due to 
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inflammation. This excessive granulation tissue results in 
failure of epithelialization of the normal process and and 
may result in drainage.11

This excessive granulation tissue with or without dis
charge may infect and result in omphalitis and necrotizing 
fasciitis, which are fatal complication and may lead to 
death. Because of this, granuloma is considered as 
a pathologic and needs treatment.12,13 An umbilical gran
uloma looks like a small piece of bright red, moist flesh 
that remains in the umbilicus after cord separation when 
normal healing should have occurred.3 Despite the spon
taneous regression of the untreated granulomas is not well 
documented, some authors recommend clinical follow-up 
(dry care) without any medication or intervention.9,14,15

Conventional treatment of umbilical granulomas with 
silver nitrate is a worldwide practice despite its high cost. 
Although the antiseptic effects of silver nitrate are remark
able, it has astringent/caustic effects as well. These effects 
are responsible for its therapeutic role, but adjacent 
healthy tissues may be damaged if silver nitrate is 
contacted.1,12,16,17 When principal textbooks on pediatrics 
and Neonatology were reviewed, it is unfortunate that 
silver nitrate application is advocated as a first-line treat
ment option, and other non-invasive approaches almost are 
not mentioned.1 There are other modalities of treatment 
like surgical electrocauterization, cryocauterization and 
surgical excision. But all treatment modalities have advan
tages and disadvantages, especially the complication and 
recurrences.8,14,18,19 The idea of using common salt for 
umbilical granuloma was first reported by Schmitt in 1972 
and further detailed by Kesaree in 1983. This clinical 
incident occurred when an infant with an umbilical gran
uloma was treated with silver nitrate and the surrounding 
skin developed widespread superficial burns.20,21 Some 
literature reports support the presence of different manage
ment options, including salt treatment, although evidence- 
based ones are limited.1

Despite the presence of various treatment options in the 
literature, there is no clear consensus. The issue of what is 
the best treatment option is still elusive.20 Although the 
silver nitrate application is the most common one among 
the actual treatment options, other therapeutic methods are 
also available. These include common salt application, 
topical antiseptics/steroids, ligation, and excision.1 

Though local Midwives and Consultant Neonatologists 
have expressed reservations about the use of salt without 
prior reference to medical opinion, salt treatment in the 
majority of cases is likely to be effective and safe in the 

available literature.21 The reasons for seeking these alter
native options of managements are some unresponsive 
cases for silver nitrate application, the necessity of medical 
professionals for its application, the risk of periumbilical 
burn with chemical cauterization, some of the adverse 
effects, due to the presence of contraindications for bilat
eral ligations and its complication of the procedure, the 
lack of availability of the silver nitrate and the cost.1,18 

Despite its promising results, there are limited studies and 
recommendations on salt treatment for Umbilical granu
loma. One of the reasons why medical reference books 
have not yet supported the use of common salt for the 
treatment of umbilical granuloma is the small number of 
studies conducted in this area.12 Our case report demon
strates a complete resolution of the granuloma after the 
salt was applied on the second day. There was no adverse 
effect and recurrence in the subsequent follow-up.22 This 
triggers us to look for more evidence of salt treatment of 
umbilical granuloma because; this is the cheapest and 
available, which may have great importance for develop
ing countries. Hence, the main objective of the systematic 
review is to look for evidence of salt treatment and its 
effectiveness for umbilical granuloma which will provide 
us the consolidated and summarized results, so that recom
mendations will be made based on the available research. 
The finding may help the researchers to do further clinical 
trials on the easily accessible, less costly, and no/little 
adverse effect of salt treatment, especially for the 
resources limiting areas which may be the treatment 
option.

Methods
A literature search was made using Google scholar, 
PubMed, and Medline as a database with the following 
keywords; umbilical granuloma, treatment of umbilical 
granuloma, salt treatment, and umbilical disorder. The 
selection of the articles was made based on the inclusion 
and exclusion criteria.

Study Selection
Articles were screened by reading the title and abstract. 
A total of 107 articles were found. When the title and 
abstract did not offer enough information, the authors 
searched for the full article. The steps of study selection 
are depicted in Figure 1. The articles were filtered finally 
based on the title and abstracts, language, and year of pub
lications, age of the patients, and the type of granuloma.
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Inclusion and Exclusion Criteria
Studies and case reports are written in English and con
ducted in young children (less than 24 months) treated as 
an outpatient or inpatient on salt treatment for umbilical 
granuloma was included. Studies and case reports without 
full text and those studies published before 1990, patients 
with the diagnosis of pyogenic granuloma and older chil
dren (above two years) were excluded.

The Outcomes of Interest
The major outcomes of interest of this systematic review 
were to collect and summarize salt treatment for umbilical 
granuloma. The authors documented the following data on 
the treatment in terms of complete resolution of granu
loma/discharge, time of disappearance of the lesion, and 
adverse effects of salt. This will provide information for 
clinicians on the alternative options of treatment and 
for researchers to conduct further studies on salt treatment 
for its efficiency and any adverse effects.

Data Extraction
From each included study, the following data were 
extracted. The age range of the study population, type of 
the study design, sample size, year of publication of the 
study, diagnosis, country of the study, duration of treat
ment, the rate of response to treatment, any reported 
adverse effects, and area of treatment.

Result
Article selection was made by the PRISMA 2009 flow 
diagram shown in Figure 1. A total of 10 articles fulfilled 
all the eligibility criteria for the systematic review and all 
went through. The publication period ranges from 1990 to 
2019. All studies assessed the diagnosis of umbilical gran
uloma in the outpatient department (OPD) and the out
come of the treatment. They also assessed the adverse 
effects and recurrences of the granuloma in the subsequent 
follow-up. All studies were done in young children (age 
range of 3 weeks to 24 months) in both genders who 

107 citations were identified through database and 

additional records through others and were screened

42 potentially relevant articles were 
retrieved for eligibility and full text 
evaluation.

(n =   )

13 articles retrieved for full 
article evaluation 

29 articles excluded because of
-Duration of study is out of study set 
period
-Incomplete data, Age of the patients

10 studies included in the 
systematic review

Records excluded (n =65) because of

- Topic does not match    

-Duplication

-Other language than English

-Pyogenic granuloma 

Figure 1 Systematic flowchart of article selection.
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visited the outpatient department and diagnosed clinically 
with umbilical granuloma. In almost all of the studies, the 
design was a prospective observational and clinical trial of 
salt treatment effect on the granuloma except one which 
was a retrospective evaluation of the patient’s outcome for 
those who were treated with salt and assessed their 
outcome.

The treatment was made at home after mothers were 
counseled on details on how to apply the cooking (com
mon) salt and appointed for the subsequent follow-ups for 
assessment of the outcome, any adverse effect, and recur
rences. The cure rates of salt based on the different studies 
ranged from 53.33% to 100%. Except for one study which 
shows the cure rate of salt as 53.3%, the majority showed 
a higher cure rate (>90%) with no reported side effects and 
no recurrence rate (Table 1). Even in those patients who 
had no response to the initial 3–5 days of salt treatment, 
there was a misdiagnosis of granuloma for polyp and all 
patients went for surgery and responded well. But for 
those patients having the correct diagnosis with poor 
response to the salt treatment, the extension of the treat
ment to 5–10 days resulted in a good response without 
recurrence and adverse effect. The summary of all the data 
extracted from these studies is shown in Table 1.

Discussions
An umbilical granuloma is a common umbilical abnormal
ity of neonates and infants which develops in an umbilical 
stump after the cord falls off. The granuloma develops in 
about 1 out of 500 births.20 Most umbilical granuloma 
comes to attention after parent’s notice a persistent dis
charge or wet umbilicus or appearance of a pink beefy red 
tissue because of incomplete granulation tissue after the 
cord was dried and separated.21 If the granuloma is not 
treated, the discharge with or without the granulation tissue 
may persist and lead to irritation of surrounding skin, and 
the granuloma may be infected.21 There are different mod
alities of treatment for umbilical granuloma; such as silver 
nitrate, electro-cauterization, copper sulfate, and surgical 
excision. But each of the treatment modalities shows advan
tages and disadvantages.20,21 Standard texts and neonatol
ogists continue to recommend silver as the first line of 
treatment, and no alternative methods for primary treatment 
have been discussed in the English texts and literature.20 

But, silver nitrate causes burns in the surrounding skin and 
the recurrence rate is also there.20 The current treatment 
modalities for umbilical granuloma done via the health 
professional,like applied silver nitrate, and copper sulfate) 

and doing surgery unlike salt which can be done by the care 
giver or parents.20,23 Though there are limited recommen
dations of salt to treat granuloma in the literature, literature 
which showed how effective, easy to use and complete 
regression with no/reversible mild side effects of salt treat
ment are few in number.8,14,22,24

Haftu et al,22 and studies conducted by Farhat et al,5 

Bagdad,25 Faranoush et al,24 and Saleh et al26 demon
strated a 100% cure rate of salt treatment with no adverse 
effect and no recurrence in the subsequent follow-up of the 
infants. Studies done by Hossain et al show excellent 
response in 91.7% of infants with a clinical diagnosis of 
umbilical granuloma and treated with cooking salt. There 
were no reported side effects and no recurrence. The 
remained 5% of infants unresponsive to this salt treatment 
was due to misdiagnosis of umbilical granuloma for 
a polyp. These patients were treated with surgery and the 
polyps were excised.9 This shows that the misdiagnosis of 
polyps for granuloma lowers the cure rate of salt treat
ment. We can conclude that the response rate in this study 
was higher than 91.7% if a corrected diagnosis of the 
umbilical granuloma was made.

Dhungel et al (2018) did a clinical trial of infants after 
they were grouped into salt and silver nitrate treatment 
categories. Patients in the salt group showed an excellent 
response rate (95%) than silver nitrate (87.6%) and they 
had no reported side effects and recurrence rates. But in 
silver nitrate groups, 19% of them had complications, and 
9% of them had a recurrence of the umbilical granuloma. 
In this study, a total of 27 (8.3%) patients were unrespon
sive to common salt and silver nitrate for the treatment due 
to misdiagnosis of granuloma for polyp.23 Though the 
study did not put the exact numbers of patients who 
were misdiagnosed as granuloma for a polyp in the salt 
group, the response rate of salt treatment was above 95%.

Badebrarin et al also did a clinical trial of infants with 
umbilical granuloma comparing the response rate of 
patients who were treated with salt and surgical excision, 
which showed a 95% response rate after they were treated 
for five days. In this study, the unresponsive patients were 
treated for five additional days with salt and showed com
plete recovery except one who was misdiagnosed as a 
granuloma for a polyp and was treated surgically.12 So 
the response rate of salt in this study was almost 100% 
over the duration of treatment. This study showed an 
extension of treatment duration gained an additional 
response rate.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                              

Patient Preference and Adherence 2020:14 2088

Haftu et al                                                                                                                                                            Dovepress

http://www.dovepress.com
http://www.dovepress.com


Table 1 The Summary of Research Data and Findings

Author 
(Year of 
Publication)

Country Source of 
Population

Intervention Study Design Result Ref

Hossain et al 

(2010)

Bangladesh Infants (48), age 

range 3–16 weeks 

who visited 

outpatient and 

diagnosed umbilical 

granuloma. Salt was 

applied at home with 

the care giver.

The caregiver was advised to apply 

cooking salt for 30 minutes and 

covered with adhesive plaster. This 

procedure was repeated two times 

per day for three days. Before and 

after applying salt, the area was 

cleaned with a cotton ball soaked in 

boiling water.

A prospective 

study was done 

to assess the 

therapeutic effect 

of common salt 

for umbilical 

granuloma as well 

as any adverse 

effects.

The 91.7% (44 of 48) patients 

had a perfect cure after three 

days of salt. 8.3% (4/48) patients 

were finally misdiagnosed as 

Granuloma for Polyp and 

because of this the true success 

rate of salt treatment can be 

taken as 100%.

[9]

SalehA 

(2015)

Saudi 

Arabia

50 infants to age of 

3–16 weeks who 

visited to outpatient 

department with 

clinical evidence of 

umbilical granuloma. 

The salt was applied 

home by the care 

giver.

Mothers were counseled to apply 

salt in the following 4 steps. 1. 

Clean the granuloma with boiled 

water soaked cotton 2. Apply salt 

to cover the whole area of 

granuloma 3. Cover granuloma 

with adhesive plasters and kept for 

30 minutes 4. Again clean the 

granuloma to remove the salt with 

warm water soaked cotton. 

Mothers advised to continue this 

procedure two times a day for 5 

days.

A prospective 

study was done 

to evaluate the 

effect of salt on 

umbilical 

granuloma

50 of the infants had excellent 

response (complete regression 

of granuloma and total 

disappearance of discharge). 

The effectiveness of salt in was 

100% cure rate.

[26]

Dhungel et al 

(2018)

Nepal 180 of 325 patients 

with an age range of 

1–24 month with 

umbilical granuloma 

were treated with 

salt. Salt was applied 

by health 

professionals in 

outpatient 

Department

Umbilicus was cleaned by providing 

and was dried. A pinch of salt was 

applied in the umbilicus to cover 

the granuloma, then wrapped with 

cotton and cover with adhesive 

plaster to keep salt inside for 30 

minutes. After the salt was cleaned, 

mothers stayed for 1 hour for 

observation. 

This was done in the outpatient 

department and continued two 

times in a day for 3 days.

A retrospective 

analysis of 325 

patients 

underwent 

different 

treatment Salt 

(180), and Silver 

nitrate (145)

In those patients with salt 

treatment, 95% (171/180) of 

them had an excellent response 

with no side effects and no 

recurrence rate. Silver nitrate 

group, 87.6% (127/145) had 

excellent response, but in 19% 

of them had complications and 

the recurrence rate at 9% of 

them.

[23]

Badebarin 

et al (2018)

Iran 50 infants (3 weeks-4 

months) diagnosed 

with umbilical 

granuloma. Salt 

treatment was home 

based after advise to 

mothers

Group I (25 of them) of neonates 

treated with salt after the umbilicus 

was cleaned by soaking cotton with 

boiled water before and after the 

salt was applied to the granuloma 

and the salt was kept for 30 

minutes and this was repeated two 

times a day for 5 days after the 

mothers got training to do so. 

Group II (25 of them) was treated 

with electro cauterization under 

general anesthesia

A randomized 

clinical trial of 50 

patients with two 

groups; group 

I (25, treated with 

salt) and group II 

(Electrical 

cauterization)

The response rate of salt and 

surgical was 96 and 100% 

respectively, with no recurrence 

rate and complications in the 

subsequent follow-up. The 

unresponsive patients of salt 

treatment, patients were 

treated with common salt for 

another five days, at the end of 

the 10th day, all patients had 

complete recovery.

[12]

(Continued)
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Table 1 (Continued). 

Author 
(Year of 
Publication)

Country Source of 
Population

Intervention Study Design Result Ref

Faranoush 

et al (2006)

Iran 105 infants diagnosed 

with clinical umbilical 

granuloma and the 

treatment were 

home based.

Infants were grouped into three. 

Group I-Salt treatment (the 

procedure was similar to above salt 

treatments), GroupII-70% alcohol, 

and Group III- clean with pure 

water. In the three of the groups, 

the procedure was repeated two 

times per day for three consecutive 

days’

A clinical trial was 

done on 

randomly divided 

105 infants into 

three treatments 

Groups. Salt 

treatment, 

Alcohol and pure 

(control, tape 

water) treatment 

groups

The recovery rate of the infants 

was 100% (salt treatment 

group), 34.3% (Alcohol 

treatment group), and 14.3% 

(tape water treatment group). 

There was no recurrence rate 

of the granuloma in group 

I (salt), but 25.7% in group II 

(Alcohol) and 60% in group III 

(control, tape water) patients, 

the granuloma recur.

[24]

Fiaz et al 

(2017)

Pakistan 60 infants (2 weeks-4 

months) with 

a clinical diagnosis of 

umbilical granuloma 

visited to the 

outpatient 

department.

Infants were grouped in two via 

lottery method. Group A (30) was 

treated with copper sulfate, which 

were applied by author and left for 

10 minutes. Group B (30) was 

treated with salt for 3 days in two 

times per day, which was shown 

initially for the mother and 

continued for 3 days.

A comparative 

experimental 

study was done in 

60 infants 

grouped into two 

via lottery 

method.

Significant frequency of 

excellent response was 

observed in the copper sulfate 

group (100%). The cure rate of 

salt in this study was 53.3%.

[2]

Annapurna 

et al (2015)

India 84 infants (age range 

2 weeks-4 months) 

diagnosed with 

umbilical granuloma

Infants were grouped in two. 

Copper sulfate group (44) and salt 

group (40). Salt group treatment 

was made home based after 

parents instructed to apply salt to 

the granuloma for 30 minutes with 

the cleaning of the umbilicus before 

and after the salt. This was to be 

repeated two times per day for 3 

days. Copper sulfate group-copper 

was applied once in a similar 

procedure to salt, but it was 

applied only once, kept for 10 

minutes and was done in the 

outpatient department by the 

author.

Clinical trial on 

comparative 

effect of copper 

sulfate and salt 

(cooking/ 

common)

Treatment response was 

followed after 1, 3 week and 1 

month. On follow-up, 80% (32/ 

40), of patients in the salt 

treatment group, and 95.5 (42/ 

44) of patients in copper sulfate 

got a perfect cure from 

umbilical granuloma.

[27]

Farhat et al 

(2008)

Iran 40 infants (age less 

than one year)

Infants with clinical evidence were 

treated with salt. Group 1 (Case, 

24 hours), and group II (control, 2 

hours salt treatment)

Clinical trial on 

comparison of 2 

hours and 24 

hours salt 

treatment for 

umbilical 

granuloma

In both groups, no treatment 

failure and salt side effects or 

complications were observed.

[5]

(Continued)
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Fiaz et al2 and Annapurna et al27 did a clinical trial on 
the comparative effect of salt and copper sulfate. Both 
studies showed consistent results of copper sulfate as an 
excellent response which ranges from 95.5% to 100% with 
no side effects and recurrences. The overall cure rate of 
salt in the available literature ranges from 53.3%2 to 
80%.27 Though there are reports on the recurrence rate 
and complications of the treatment in both studies, there 
are no clear reports on whether these patients had a mis
diagnosis of polyps for granuloma or not, which were 
mentioned clearly in most of the other studies. And there 
was no extension, duration of treatment of salt beyond 
three days, which results in a higher cure rate.2,27 

Badebrarin et al demonstrates the improvment of patients 
after they continue salt treatment for 5 additional days 
with total duration of treatment being 10 days..12 But, 
the shorter duration of salt treatment may not explain 
fully the low cure rate, as many patients responded well 
within three days of treatment.21

Conclusion
Despite the promising results of the few available pieces 
of the literature of salt treatment for umbilical granuloma, 
evidence in bigger sample size is still limited. Based on 
this systematic review, the majority of the studies showed 

that the application of common salt (cooking salt) to the 
umbilical granuloma is a simple, highly effective, and 
inexpensive form of treatment without any relapse or 
complications arising from the use of synthetic drugs or 
surgery. Above all salt can be applied by parents. So, salt 
treatment can be effective, safe, available, and cheap for 
the resource-limited countries where the medications may 
not be available and where health professionals are few in 
number to apply.
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Table 1 (Continued). 

Author 
(Year of 
Publication)

Country Source of 
Population

Intervention Study Design Result Ref

Haftu et al 

(2020)

Ethiopia 3 weeks old infant The mother was advised to apply 

salt to cover the whole granuloma 

and to leave it for 30 minutes with 

the covering of the area with 

plaster and gauze. The umbilicus 

was cleaned before and after the 

salt was applied and this continued 

every 12 hours for 5 days.

Case report After the three doses of salt 

applied, the granuloma was 

shirked and there was so small 

dark dried fall off during 

cleaning. There was no 

complication, recurrence during 

1, 3 weeks and 6 month follow- 

up.

[22]

Bagadia et al 

(2019)

India 17 infants were 

recruited for the 

outpatient 

department 

management

Salt was applied by health 

professionals in the outpatient 

department to the granuloma and 

occluded with adhesive plasters for 

24 hours. On the next day, patients 

come for the removal of the plaster 

and the response was recorded. 

Patients were followed till three 

months for any complications and 

recurrences

Prospective 

observational 

study

All 17 cases responded well to 

this treatment approach with 

complete resolution of the 

granuloma within 24 hours. 

There were no complication 

and recurrences at 3 moths 

follow-up

[25]

Note: Ref., references.
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