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ABSTRACT 
 

OBJECTIVE: To assess the effectiveness of honey dressing in Fournier’s Gangrene against  
conventional Edinburgh University solution of lime (EUSOL) dressing. 
METHODOLOGY: This was a prospective experimental study conducted in Liaquat National Medical  
College and Hospital Karachi for duration of 5 and half years. Total 44 patients having gangrene and no 
co morbid conditions were included in this study. Patients who had co-morbid conditions like deranged 
coagulation profile and CVA, who were not willing to participate or loss to follow up were excluded from 
the study. After getting baseline blood workup (i.e. CBC, S. Creatinine, S. Electrolytes, Urine D/R, C/S 
and Diabetic workup) done and taking consent, the patients were immediately shifted to operation  
theatre, the incision and drainage was performed, and the necrotic tissues were debrided. Pus cultures 
were sent, and patients were started on routine intravenous antibiotics (3rd generation Cephalosporin 
and metronidazole). A Dressing of wound was done randomly by honey in Group A and by Eusol in 
Group B. Patients were discharged after wound was completely healed. The data were obtained and  
analyzed by using SPSS version 20. Mann-Whitney U-test and chi-square test was applied to find out the 
significance. 
RESUTS: The patients in Group A got slough cleared in4.82±0.96 days, on average requiring 3.22±0.75 
number of debridement’s, complete wound healing and duration of hospital stay being 9.54±0.74 days. 
The patients in Group B got slough cleared in 8±0.87 days, requiring 5.32±0.72 number of debridement’s, 
complete wound healing and duration of hospital stay 13.68±1.09 days.There was a significant difference 
in slough clearance, number of debridement’s required, time taken for complete wound healing and  
hospital stay between Group A and Group B (P-value <0.001). 
CONCLUSION: This study predicted that honey is very valuable in the management of Fournier’s  
gangrene as it ensured early clearance of slough, required lesser number of debridement’s, had early 
wound healing and had relatively shorter duration of stay in hospital than those treated with  
conventional EUSOL as dressing material 
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INTRODUCTION 

Fournier’s gangrene is defined as infective fasciitis of 
perineal i.e. penis and scrotum, and perianal regions 
and is a surgical emergency that requires immediate 
debridement of dead tissue and antibiotic treatment 
which may be lethal if not managed properly1. 
Fournier’s gangrene most frequently affects during 
third and sixth decade of life2.  The mortality rate from 
Fournier’s gangrene is estimated to be 20%3. It is an 
inflammatory process leading to end arteritis which 
can be caused by multiple organisms4. The  
subcutaneous vessels become thrombosed resulting 
in subcutaneous edema. Various inflammatory  

mediators are released due to infection and can lead 
to septicemia and may cause scrotal wall necrosis 
progressing to sloughing of tissue and exposing  
testicles. The location of infection, rapid spread and 
risk of death from septicemia are reasons for its  
surgical emergency. The perineal and perianal region 
are prone to develop infection as they respond to  
inflammation leading to subcutaneous edema causing 
hypoxiaand necrosis of skin5. The diagnosis of 
Fournier’s gangrene is based on history and physical 
examination, although computed tomography (CT) 
scan and ultrasound are also helpful in establishing 
diagnosis6-8. Immediate surgical removal of and  
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debridement of necrotic tissue is desirable, followed 
by intravenous fluids, antibiotics according to culture 
and sensitivity reports and dressing of wound to  
promote healing. There are multiple types of  
dressing’s options available. The most commonly 
used dressing material since decade is EUSOL which 
has the property to generate granulation tissue5. The 
dressing of wound was also being done by honey 
those days9.It is topically applied over the wound. The 
low pH of honey (mean 3.9) as compared to eusol 
which has a much higher pH (7.5-8.5) and its  
hygroscopic property (moisture absorbing from air) 
aids in slough removal and leads to formation of 
granulation tissue, Honey was first used by E. Efemin 
year 1993 for treatment of Fournier’s gangrene.  
Re-epithelization is stimulated by enzymatic actions of 
honey10. The bee secretes glucose oxidase from the 
hypopharyngeal glands that converts glucose to  
gluconic acid and hydrogen peroxide. The hydrogen 
peroxide has bactericidal effect and decreases the 
microorganism in wound. There is a slow and steady 
release of hydrogen peroxide providing persistent  
antibacterial effect but not being cytotoxic to tissues in 
the surrounding11,12.  
In Pakistan, Fournier’s gangrene occurs most  
commonly in hot and humid months of the year, that it 
affects males 5 times more frequently than females 
and that in most (60%) of the cases the patients  
belong to lower socioeconomic group13. Moreover, 
though it has been reported earlier that dressing with 
honey reduced the healing and hospitalization time 
and additional costs17, the available data on the  
effectiveness of honey dressing in the treatment of 
Fournier’s gangrene is limited at best. In order to  
establish an evidence based local data base, this 
study was therefore conducted to assess the  
effectiveness of honey dressing in Fournier’s  
gangrene against conventional EUSOL dressing. 

METHODOLOGY 

This was a prospective experimental study conducted 
in Liaquat National Medical College and Hospital  
Karachi for duration of 5 and half years, from January 
2011 - June 2016. Randomization was done to treat 
patients and obtain data. Total 44 patients were  
included through convenient sampling technique in 
this study after taking written and informed consent. 
Patients who had Fournier's Disease were included in 
this study. Patients who had co-morbid conditions like 
deranged coagulation profile and CVA, who were not 
willing to participate or loss to follow up were excluded 
from the study. All patients were admitted through 
emergency department. After getting baseline blood 
workup (i.e. CBC, S. Creatinine, S. Electrolytes, Urine 
D/R, C/S and Diabetic workup) done and taking  

consent, the patients were immediately shifted to  
operation theater and under spinal anesthesia, the 
incision and drainage was performed, and the necrotic 
tissues were debrided. Pus cultures were sent, and 
patients were started on routine intravenous  
antibiotics till culture and sensitivity reports were  
available. The dressing of wound was done, and  
patients were shifted to High Dependency Unit for 
monitoring up to 48 hours.On 2nd post-operation day a 
relook surgery was done to remove dead and 
sloughed tissue from the wound. This was carried on 
every alternate day until healthy granulation tissue 
appeared, wound was closed primarily in 40 patients 
where scrotum was mainly involved, 4 patients were 
referred to plastic surgery for skin coverage where 
skin loss was extensive. The patients were randomly 
divided into two groups, in Group A dressing done by 
Honey and Group B by EUSOL. Patients were  
discharged home after wound was completely healed.  
Data was entered and analyzed through SPSS  
version 20.0. Quantitative data was presented as 
mean and standard deviation, median and  
interquartile range. Shapiro Wilk test was applied to 
check the normality. Mann Whitney U test was applied 
to assess the difference. Chi-square test was used to 
find out the association between quantitative  
variables,. P-value of ≤0.05 was taken as significant.  

RESULTS  

Out of a total 44 patients, Group A patients had mean 
age of 53.86±7.69 years while that of Group B was 
56±7.49 years. The patients in Group A presented to 
emergency department at mean of 5.77±0.922 days 
after presentation of symptoms while the Group B  
patients presented at5.77±0.92 days after  
presentation. The patients in Group A got slough 
cleared in4.82±0.96 days, on average requiring 
3.22±0.75 number of debridement’s, complete wound 
healing and duration of hospital stay being 9.54±0.74 
days. The patients in Group B got slough cleared in 
8±0.87 days, requiring 5.32±0.72 number of  
debridement’s, complete wound healing and duration 
of hospital stay 13.68±1.09 days. (Table I) 
There was a significant difference in slough clearance, 
number of debridement’s required, time taken for  
complete wound healing and hospital stay between 
Group A and Group B (P-value <0.001). (Table II) 
Among Group A and Group B patients, the  
socio-economic distribution and presence of  
associated conditions had equal occurrence in two 
groups. Group A and B had 17(77.3%) of poor and 5
(22.7%) patients belonging to middle socio-economic 
status. Diabetes was present in 19(86.4%) patients in 
both groupsand alcohol consumption was reported by 
3(13.6%) patients with equal frequency in both the 
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groups. The cause of Fournier’s gangrene was found 
to be urethral stricture in 3(13.6%), epididymo-orchitis 
in 6(27.3%), perineal abscess in 5(22.7%), traumatic 
catherization in 3(13.6%), fistula in Ano in 3(13.6%) 
and unknown in 2(9.1%) patients in Group A while in 
Group B 3(13.6%) patients had urethral stricture, 8
(36.4%) had epididymo-orchitis, 5(22.7%) had  
perineal abscess, 3(13.6%) had traumatic  
catherization, 2(9.1%) had fistula in Ano and 1(4.5%) 
had unknown cause of Fournier’s gangrene. In Group 
A,Fournier’s gangrene affected scrotum and perineum 
in 12(54.5%), scrotum and penis in 7(31.8%) and 
scrotum along with abdomen in 3(13.6%) of patients 
while in Group B Fournier’s gangrene affected  
scrotum and perineum in 7(31.8%), scrotum and penis 
in 8(36.4%) and scrotum along with abdomen in 7
(31.8%) of patients. On pus culture report, the  
organism most frequently isolated from Fournier’s 
gangrene patients was E. Coli, Group A had E. Coli 
growth in 11(50%), Group B had E. Coli growth in 12
(54.5%) patients. Pseudomonas was found in equal 
number of patients in both groups 5(22.7%),while 
Klebsiella was found in 6(27.3%) and 5(22.7%) of  
patient in group A and B respectively. (Table III) There 
was no significant difference in socio-economic status, 
frequency of causes leading to Fournier’s gangrene, 
site and extension of disease and organisms isolated 
on culture of pus among the two groups.  

TABLE III: ASSOCIATION OF DIFFERENT  
VARIABLES IN BOTH GROUPS 
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TABLE I: GENERAL PARAMETERS INCLUDING THE FATE OF THE WOUND IN THE TWO GROUPS 

Group A (n=22)  Group B (n=22)  

Median (IQR) Mean±SD Median (IQR) Mean±SD 

Age (Years) 53.5(48-59.25) 53.86±7.69 54.5(4963.25) 56±7.49 

Presentation after symptoms (Days) 5.5(5-6.25) 5.77±0.92 5.5(5-6.25) 5.77±0.92 

Clearance of Slough (days) 5(4-5) 4.82±0.96 8(7-9) 8±0.87 

Number of Debridement (days) 3(3-4) 3.22±0.75 5(5-6) 5.32±0.72 

Wound healing (Days) 9(9-10) 9.54±0.74 14(13-14) 13.68±1.09 

Hospitalization (Days) 9(9-10) 9.54±0.74 14(13-14) 13.68±1.09 

Variables  

TABLE II: DIFFERENCE IN VARIOUS PARAMETERS OF WOUND HEALING 

Variables   
Group A (n=22)  P-value 

Mean Rank Sum of Ranks Mean Rank Sum of Ranks 0.40  

Age (Years) 20.89 459.5 24.11 530.50 0.40 

Presentation after symptoms (Days) 22.50 495.00 22.50 495.00 >0.99 

Clearance of Slough (Days) 11.73 258 33.27 732 <0.001 

Number of Debridement (Days) 12.11 266.50 32.89 723.50 <0.001 

Wound healing (Days) 11.50 253.00 33.50 737.00 <0.001 

Hospitalization (Days) 11.50 253.00 33.50 737.00 <0.001 

Group B (n=22)  

Variable   
Group A Group B P-

Value  n(%) n(%) 

Socioeco-
nomic 

Poor 17(77.3) 17(77.3) 
>0.99 

Middle 5(22.7) 5(22.7) 

Associa-
tion  

Diabetes 19(86.4) 19(86.4) 
>0.99   

Alcohol Intake 3(13.6) 3(13.6) 

Etiology   

Urethral Stricture 3(13.6) 3(13.6) 

0.918  

Perineal Abscess 5(22.7) 5(22.7) 

Epididymo-orchitis 6(27.3) 8(36.4) 

Traumatic  
Catherization 

3(13.6) 3(13.6) 

Unknown 2(9.1) 1(4.5)  

Fistula in Ano 3(13.6) 2(9.1)  

Site and 
extension 
of disease   

Scrotum+perineum 12(54.5) 7(31.8) 

0.225  Scrotum+penis 7(31.8) 8(36.4) 

Scrotum+Abdomen 3(13.6) 7(31.8) 

Organism 
on Culture  

Ecoli 11(50) 12(54.5) 

Pseudomonas 5(22.7) 5(22.7) 

Klebsiella 6(27.3) 5(22.7) 

0.935 
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DISCUSSION 

Continuous dressing of wound after surgical  
debridement plays a pivotal role in treatment of 
Fournier’s gangrene. The conventional way of  
dressing had been by using EUSOL, but honey is also 
being used for dressing purposes. The antibiotic  
properties in honey imparted by enzymes found in it 
play an important role in wound healing. The gluconic 
acid along with other organic acids like acetic,  
butanoic, formic, succinic, lactic malic and  
pyroglutamic lowers the pH of honey. The composition 
of honey varies as bees feed on different plants,  
nevertheless it contains minute quantities of amino 
acids, minerals and vitamins that boost the  
antibacterial properties of honey as dressing  
material14.Some studies have revealed it to inhibit 
more than 60 species of bacteria (anaerobes, gram 
positive, gram negative species) and certain yeast like 
Aspergillus15,16. Unprocessed honey has been  
demonstrated to inhibit most of the fungi and bacteria 
causing wound infection and surgical infection.17 
In a study, majority of patients belonged to lower socio
-economic class (82.5%). Many patients were found to 
be chronic alcoholic while quarter patients had  
Diabetes Mellitus3. In another study, nearly half (47%) 
of the patients were diabetics18. According to a study, 
Alcoholism and Diabetes were most common factors 
influencing the occurrence of Fournier’s gangrene in a 
study19. Our study results were similar to these  
studies. In our study, majority of the patients 17
(77.3%) were poor in both Group A and B. Diabetes 
was present in 19(86.4%) of patients in both  
groupsand alcohol was consumed by 3(13.6%)  
patients in two groups.   
About 30% patient had anorectal cause while 32.5% 
had urogenital cause of Fournier’s gangrene. All  
patients had scrotal involvement followed by scrotal 
and penis together being involved. On culture report 
of pus, E.Coli (42.5%) were isolated from majority of 
samples, Klebsiella Pneumoniae (12.5%) and  
Pseudomonas (7.5%) were found in few patients5. 
Majority (86.6%) had etiology leading to gangrene. 
Majority patients had scrotum affected followed by 
penis and perianal area3. A study demonstrated E. coli 
and Klebsiella to be most common organisms being 
isolated from pus culture of Fournier’s gangrene  
patients20. Likewise, the most common organism  
isolated in our study was also E. Coli (50% in group A 
and 54.5% in group B). Most of the patient had  
epididymo-orchitis (Group A 27.3%, Group B 36.4%) 
followed by perineal abscess (22.7% in both Groups). 
In our study most common site involved was Scrotum 
and perineum (54.5%) in Group A and scrotum and 
penis (36.4%) in Group B. The organism mostly  
isolated from Group A (50%) and Group B (54.5%) 

was E. Coli. Pseudomonas was found in equal  
number of patients (22.7%) in both groups. Klebsiella 
was slightly more predominant in group A (27.3%) 
than group B (22.7%). 
In a study done in India, mean age of Fournier’s  
gangrene patients was 54.08 ± 15.47 years with  
majority being >60 years. Most of the patients visited 
hospital within 7 days of symptoms5. In another study, 
the mean age of Fournier’s gangrene patients was 
noted to be 47±15.8 years17. In another study, the 
mean age was found to be 45.2 years3. In our study, 
The Group A patients had mean age of 53.86±7.69 
years while that of Group B was 56±7.49 years which 
is slightly higher than other studies. The patients in 
Group A and Group B presented to emergency  
department at mean 5.77±0.922 days after  
presentation of symptoms, which is less as compared 
to study conducted in India. 
The use of honey as a wound dressing has been 
shown to give good results on a very wide range of 
wound types9. It has been reported to heal infected 
post-operative wounds more quickly than antiseptics 
and gauze21, and has been known to be useful in the 
treatment of ulcers22. It has also been reported to be 
beneficial to the healing process in Fournier’s  
gangrene specifically23, and to result in better clinical 
and cosmetic results24. In a study, the days required 
for clearance of slough by EUSOL was 6.63±2.36 
days and 5.92±1.84 days for honey dressing. The 
days taken for regeneration of granulation tissue were 
9.62±4.5 using EUSOL as dressing and 10.5 ± 3.79 
using honey as dressing. Mean days the patient was 
hospitalized were 15.44±6.9 days in EUSOL dressing 
patients and 15.41±8.41 days in honey dressing  
patients. There was no significant difference found on 
comparison of these parameters between two 
groups5. Another study reported the duration of  
hospital stay to be significantly shorter in honey 
treated group than that of EUSOL treated group i.e. 
28 days vs. 32 days3. Another study reported that 
healthy granulation appeared in 3 weeks in the group 
with honey dressing while it appeared in 4 weeks in 
the group with Eusol dressing; mean hospital stay was 
28 days in the former whereas 32 days in the later 
group25. In our study, the patients in Group A got 
slough cleared in 4.82±0.96 days, requiring 3.22±0.75 
number of debridement’s, complete wound healing 
and duration of hospital stay being 9.54±0.74 days. 
The patients in Group B got slough cleared in 8±0.87 
days, requiring 5.32±0.72 number of debridement’s, 
complete wound healing and duration of hospital stay 
being 13.68±1.09 days. There was a significant  
difference in slough clearance, number of  
debridement’s required, time taken for complete 
wound healing and hospital stay between Group A 
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and Group B (p<0.001). This showed the clear  
evidence in effectiveness of honey for wound healing.  
This study sheds light on honey being useful in  
treatment of Fournier’s gangrene. This type of  
experiment should be done on greater number of  
patients to assess each parameter more deeply and 
with clarity to help establish a valid alternative option 
for treatment of Fournier’s gangrene that is less costly 
and natural with minimum to zero side effects. The 
drawback of this study is its limited sample size  
andobserver bias. For this purpose, a double blind 
randomized control trial needs to be conducted to  
further unveil the difference in outcome of wound after 
getting treated by honey. 

CONCLUSION 

This study predicted that honey is very valuable in the 
management of Fournier’s gangrene as it ensured 
early clearance of slough, required lesser number of 
debridement’s, had early wound healing and had  
relatively shorter duration of stay in hospital than 
those treated with conventional EUSOL as dressing 
material.  
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