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Abstract

Necrotising fasciitis (NF) is a destructive invasive infection of skin, subcutaneous
tissue and deep fascia. The aim of the study is to determine the causative agents
of NF, its localisation, predisposing factors and comorbid conditions, duration of
treatment and distribution of NF in different age groups and over the years. We
conducted a retrospective study including 22 patients with NF from 2005 to 2010 in
the University Clinical Center of Kosovo. The data were collected and analysed from
the archives and protocols of the University Clinical Center of Kosovo. The average
age of patients was 56·9 years. In eight cases or 36·4% of total patients studied, NF
was caused by monobacterial agents with a predominance of Pseudomonas aeruginosa
(five cases or 22·7% of total infections). Polybacterial agents were responsible for NF
infection in other 14 cases (63·6%). Majority of the patients had other comorbidities
like diabetes, trauma and prior history of surgical interventions. Diabetes was present
in 17 patients or 77·3%. The remaining five patients (22·7%) had previous trauma and
recent surgical intervention. Average length of treatment was 43 days. The hospital
mortality rate in our case series was 22·6%. Early identification and diagnosis of NF
significantly improves outcome and reduces mortality.

Introduction

In 1952, Wilson coined the term necrotising fasciitis (NF)
to describe a rapidly progressive inflammation and necro-
sis of subcutaneous tissue and fascia. Until then, the
disease had been described under various nomenclatures,
such as haemolytic gangrene, acute streptococcal gangrene,
gangrenous erysipelas, necrotising erysipelas, suppurative
fasciitis and hospital gangrene (1–3). NF is a destructive
invasive infection of skin, subcutaneous tissue and deep fas-
cia (4). Advanced age, trauma, diabetes, immunosuppression
and chronic systemic diseases (hypertension, atherosclero-
sis and renal failure) are considered as predisposing factors.
NF has multiple causes and multiple bacteria are often

Key Messages

• the objective of this study is to understand the role of the
causative agents of NF, the localisation, predisposing
factors, comorbid conditions, duration of treatment and
distribution of NF in 22 patients in a 6-year period

• this is a retrospective study that included 22 patients
with clinical signs of NF from 2005 to 2010 at the
Department of Plastic and Reconstructive Surgery, Uni-
versity Clinical Center of Kosovo

• necrotising fasciitis is a rare but very serious disease
with monomicrobial and polymicrobial causes involving
subcutaneous tissue and fascia in patients who suffer
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from diabetes, systemic chronic diseases and immuno-
suppression

• it is a soft tissue gangrenous infection that is optimally
treated by early diagnosis, radical surgical debridement
of all involved necrotic tissue, broad spectrum antibi-
otics and aggressive nutritional support

• majority of the patients included in our study are women
living in rural areas

• most of these patients were diagnosed late in the course
• patients were very hesitant to seek medical attention as

their intimate parts of the body were affected and they
did not want to expose themselves to the medical staff,
so there was a delay in diagnosing the disease

• most of these cases were misdiagnosed and treated as
cellulitis

• despite antibiotic therapy, surgical intervention and
multidisciplinary approach, the morbidity and mortality
remain high for NF

• early identification and diagnosis of NF will signifi-
cantly improve the survival and reduce the mortality

• in our experience, cases that were diagnosed late had
high mortality rate

• our retrospective study shows that the highest incidence
of NF was in patients who suffered from diabetes for a
long period of time and other chronic diseases

• also in most patients the cause was polybacterial
• on the basis of our own experience as well as from the

vast literature search, we have come to the conclusion
that early diagnosis, surgical radical debridement and
administration of appropriate antibiotics remain the only
way to improve the outcome of this life-threatening
disease

involved (5–8). Case-fatality rates for NF may exceed 30%
and have remained high despite advances in the care of these
patients. Optimal management depends on prompt diagnosis
with identification of the causative organisms and appropriate
therapy in association with surgical debridement (9).

Treatment includes early surgical debridement, parenteral
antibiotics and nutritional support. Given the atypical pre-
sentation of this disease, there is a delay in diagnosis and
appropriate treatment. NF is easily and very often confused
with other soft tissue infections, and this can also contribute
to increased morbidity and mortality rates (10–12).

Objective

The objective of this study is to understand the role of the
causative agents of NF, the localisation, predisposing factors,
comorbid conditions, duration of treatment and distribution of
NF in 22 patients in a 6-year period.

Materials and methods

This is a retrospective study that included 22 patients with
clinical signs of NF during the period of 2005 to 2010 at the
Department of Plastic and Reconstructive Surgery, University

Clinical Center of Kosovo. The data were collected and
analysed from the archives and protocols of the University
Clinical Center of Kosovo.

Results

We found that diabetes mellitus, trauma and surgery were the
most important predisposing factors. NF was predominant in
female patients with 86·4% and only 13·6% in male patients
(Table 1)

Regarding the age group, the highest rate of infection was
found to be in the age group over 60 with 45·5%, followed by
the age group from 51 to 60 years with 27·3%, 41 to 50 years
18·2% and 31 to 40 years 9·1%. There were no documented
cases under the age of 30. The average age of patients was
56·9 years (Table 1).

In eight cases (36·4%) NF was caused by monobacterial
agents with a predominance of Pseudomonas aeruginosa (five
cases or 22·7% of total patients), whereas in 14 patients the
cause was found to be polybacterial (63·6%) (Tables 2 and 3).

Accompanying chronic systemic diseases such as diabetes
were present in 17 cases (77·3%), while in other 5 cases
(22·7%) the predisposing factors were previous trauma and
surgical interventions (Table 3).

Duration of treatment in nine cases (40·9%) was over
40 days, with the maximum duration of hospitalisation up
to 118 days, whereas in six cases (27·2%) duration was
only 20 days. In seven cases (31·8%), hospitalisation lasted
up to 40 days. The average hospitalisation was 43 days
(Table 4). Twenty cases (90·9%) underwent surgical inter-
vention (debridement, necrectomy followed by reconstruction
of the defects) up to five times, while only two patients

Table 1 General characteristics of patients with necrotising fasciitis

Gender No %

Male 3 13·6
Female 19 86·4
Age groups

30–39 2 9·1
40–49 4 18·2
50–59 6 27·3
60+ 10 45·5

Mean ± SD 56·9 ± 10·0 –

Table 2 Commonly identified bacteria

Monobacterial Polibacterial

Name No % Name No %

Pseudomonas 5 22·7 Staphylococcus
aureus

9 40·9

Escherichia
coli

3 13·6 Pseudomonas 6 27·2

Staphylococcus
aureus

1 4·5 Klebsiella 5 22·7
Escherichia coli 2 9
Proteus 2 9
Enterobacter 2 9
Citrobacter 2 9
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Table 3 Localisation, cause, accompanying factors of necrotising
fasciitis

Localisation by the regions No %

Inguinal region 12 54·5
Abdomen region 4 18·2
Lower extremities 4 18·2
Cervical region 1 4·5
Upper extremities 1 4·5
Cause

Monobacterial 8 36·4
Polybacterial 14 63·6

Accompanying factors
Diabetes 17 77·3
Trauma and surgical intervention 5 22·7

Table 4 Duration of hospitalisation and number of surgical interventions

Duration of hospitalisation %

<20 day 6 27·3
20–40 days 7 31·8
>40 days 9 40·9
Range 15–118 days
Number of surgical interventions

5 times 20 90·9
Over 5 times 2 9·1

Mean 3 times –

(9·1%) were operated over five times (Figures 1–4). On
average these patients had three surgical interventions each
(Table 4).

The most frequent location was the inguinal region in which
the infection often propagated up to the abdominal wall and
below to the femoral region, and down to the level of the knee
in 12 cases (54·5%). Other localisations were rare and had
the following distribution: the region of the abdomen in four
cases (18·2%), the lower extremities in four cases (18·2%),
the cervical region in one case (4·5%) and upper extremities
in one case (4·5%) (Table 3).

Distribution of NF across the years was as follows: 2010
was the year where the incidence of NF was the highest with
seven cases (31·8%), 2009 with six cases (27·2%), 2008 with
three cases (13·6%), 2007 with two cases (9·1%), 2006 with
four cases (18·1%) and 2005 with no cases.

Mortality over the years was two cases in 2006 (9·1%), in
2007, 2008 and 2010 with one case each (4·5%).

Discussion

NF is a rare but very serious disease with monomicrobial and
polymicrobial causes involving subcutaneous tissue and fascia
in patients who suffer from diabetes, systemic chronic diseases
and immunosuppression. NF is a soft tissue gangrenous
infection that is optimally treated by early diagnosis, radical
surgical debridement of all involved necrotic tissue, broad
spectrum antibiotics and aggressive nutritional support (10).

Similar to other studies, the most common presentations
in our series were swelling (89%), pain (82%) and erythema
(72%).

Figure 1 A 35-year old female with necrotising fasciitis of abdominal
region, suffering from diabetes.

Figure 2 Wound after radical debridement.

The most important finding which was not noted in other
studies is the predominance of female gender with 19 cases
(86·4%).

Majority of the patients included in our study are women
living in rural areas. Detailed history taking and physical
examination showed that the most common localisation of
the infection (primary focus) is the inguinal area (12 cases
or 54·5%), from which the infection often spread towards the
abdominal wall and towards the femoral region down to the
knee level. Most of these patients were diagnosed late in the

© 2012 The Authors
International Wound Journal © 2012 John Wiley & Sons Ltd and Medicalhelplines.com Inc 463



A retrospective study of 22 patients with necrotising fasciitis H. M. Arifi et al.

Figure 3 Wound 1 month after topical treatment.

Figure 4 Direct closure of the wound after the surgery where the
patient survived the disease.

course. There are a couple of factors that contributed to this.
First of all patients were very hesitant to seek medical atten-
tion as their intimate parts of the body were affected and they
did not want to expose themselves to the medical staff, so
there was a delay in diagnosing the disease. This goes along

with the socio-economic and cultural factors that dominate
these rural areas of the country. The second major factor that
contributed to this delay in diagnosing and treatment of NF is
delayed referral by primary care services. Most of these cases
were misdiagnosed and treated as cellulitis.

Furthermore, this discrepancy in Kosovo is probably a result
of prior medical conditions and the lack of detailed analysis
of patient data.

Since our Oncology Institute is not completely functional
yet, women with prior surgical interventions (for malignan-
cies), for example, cervical cancer are forced to seek radiother-
apy treatment outside of this country. Tracking these patients
and obtaining a complete medical history is very challenging.
Another challenge is low socio-economic level and low level
of sexual education in these particular rural areas.

A similar study of 25 patients with NF by Musa et al.
reported that the majority of patients (84%) were males (13).
The mean age was 56·9 years with an age range between 30 to
80 years. Our data are similar to studies conducted by Rajput
et al. (mean age of 57 years) (14). Another study Yeung et al.
involved patients with a mean age of 60 years (15).

In 8 cases, the cause was monobacterial (36·4%) with a pre-
dominance of P. aeruginosa in 5 cases (22·7%) while in 14
cases the cause agent was polybacterial (63·6%) with a pre-
dominance of Staphylococcus aureus in 9 cases (40·9%). In
other similar studies, polybacterial infections were found to be
more frequent in NF. Mukhopadhyav et al. in their study found
that the most frequent monobacterial cause was Streptococcus
with 8% of cases, while the most frequent polybacterial cause
was Escherichia coli with 52% of cases, P. aeruginosa as
polybacterial cause was with 18% of cases, while the Staphy-
lococcus was with 14% of cases (16). Accompanying chronic
systemic diseases such as diabetes were seen in 17 cases
(77·3%), compared with other similar studies where incidence
was higher. Yu et al. in their study found that 53·8% of patients
were diabetic (17).

Duration of treatment in nine cases (40·9%) was over
40 days, with the maximum length of hospitalisation 118 days,
whereas in six cases (27·3%) was up to 20 days. In 7 cases
(31·8%), hospitalisation lasted up to 40 days.

The duration of hospitalisation ranged from 7 to 118 days,
with a mean 46 days of hospitalisation. In similar studies,
we found approximately the same data. Legbo et al. in
a comparative analysis of 56 cases with NF found that
the mean duration of hospitalisation was 36 days, ranging
from 3 to 126 days (1). Twenty cases (90·9%) underwent
surgical intervention (debridement, necrectomy followed by
reconstruction of the defects) up to five times, while only two
patients (9·1%) were operated over five times. These patients
had an average of three surgical interventions each.

The most frequent location was the inguinal region in which
the infection often propagated up to the abdominal wall and
below the femoral region up to the level of the knee in 12 cases
(54·5%). Other localisations of NF were rare and had different
distributions; the abdominal region in four cases (18·2%), the
lower extremities in four cases (18·2%), the cervical region
in one case (4·5%) and upper extremities in one case (4·5%).

The mortality rate reported in the literature varies widely
from 9 to 70% (13–21). The hospital mortality rate in our case
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series was 22·6%, where all fatal cases suffered from diabetes.
This rate is higher than that reported in other contemporary
studies of NF. Schnall et al. noted an 11% mortality rate
among 99 cases of NF treated at their institution in Los
Angeles, California, between 1993 and 1995 (22). Our data
are according to a report by Sin et al. who reported a 25%
rate of mortality in 15 patients (10). The overall mortality
in our study may also have been lower than other published
reports. Redman et al. reported in their retrospective study a
mortality rate of 33% in 12 patients with NF (23).

Conclusion

Despite antibiotic therapy, surgical intervention and multidis-
ciplinary approach the morbidity and mortality remain high for
NF patients. Early identification and diagnosis of NF signifi-
cantly improve survival and reduce the mortality. In our expe-
rience, cases that were diagnosed late had high mortality rate.
Our retrospective study shows that the highest incidence of NF
was in patients who suffered from diabetes for a long period
of time and had other chronic diseases. Also in most patients
the cause was polybacterial. On the basis of our own experi-
ence as well as from the vast literature search, we have come
to the conclusion that early diagnosis, surgical radical debride-
ment and administration of appropriate antibiotics remain the
only way to improve the outcome of this life-threatening
disease.
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