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Abstract:

Background: Necrotizing fasciitis (NF) is a rapidly progressive and potentially fatal soft-tissue infection. In
orthopedic trauma patients, early diagnosis is often difficult due to overlapping post-traumatic and postoperative
inflammatory features. Early recognition of dermatological signs may aid in timely diagnosis and intervention.
Objectives: To evaluate the role of dermatological evaluation in the early diagnosis of necrotizing fasciitis among
orthopedic trauma patients.

Methods: This prospective observational study was conducted at Government Medical College/GGH a tertiary
care teaching hospital over one year and included 57 orthopedic trauma patients with suspected necrotizing soft-
tissue infection. All patients underwent detailed orthopedic and early dermatological evaluation. Demographic
details, trauma characteristics, dermatological findings, laboratory parameters including LRINEC score, timing
of dermatology consultation, and clinical outcomes were recorded. Statistical analysis was performed using SPSS
version 25, and associations were assessed using Chi-square or Fisher’s exact test.

Results: The majority of patients were males in the 31-60-year age group, with diabetes mellitus and hypertension
being common comorbidities. Open fractures and lower-limb injuries predominated. Pain out of proportion,
rapidly progressive erythema, and edema beyond visible margins were the most frequent early dermatological
signs. Necrotizing fasciitis was confirmed in 57.9% of patients. Early dermatological evaluation within 24 hours
was significantly associated with higher confirmation of necrotizing fasciitis compared to delayed evaluation (>
= 3.94, p = 0.047). Elevated inflammatory markers and high LRINEC scores supported clinical suspicion.
Conclusion: Early dermatological evaluation significantly improves the early diagnosis of necrotizing fasciitis in
orthopedic trauma patients. Incorporating routine dermatological assessment into the management of high-risk
trauma cases may reduce diagnostic delays and improve outcomes.
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Introduction

Necrotizing fasciitis (NF) is a rapidly progressive,
life-threatening soft-tissue infection characterized
by widespread fascial necrosis, systemic toxicity,
and high mortality if diagnosis and surgical
intervention are delayed. Orthopedic trauma patients
are particularly vulnerable to NF because of open
fractures, crush injuries, surgical wounds, hematoma
formation, and compromised local tissue perfusion,
all of which predispose to deep-seated infections.
Despite advances in antimicrobial therapy and
critical care, reported mortality rates of necrotizing
fasciitis range from 20% to 40%, with delayed
diagnosis being one of the most important predictors
of poor outcome [1,2].

Early clinical diagnosis of necrotizing fasciitis
remains challenging, especially in the initial stages,
as cutaneous manifestations may be subtle and
nonspecific, often mimicking cellulitis, abscess, or
postoperative wound infection. However, the skin
frequently provides the earliest visible clues to the
underlying rapidly destructive process. Pain out of
proportion to physical findings, rapidly progressive
erythema, edema extending beyond visible skin
changes, skin discoloration, bullae, cutaneous
anesthesia, and signs of dermal ischemia are key
dermatological features that may precede systemic
deterioration [2—4]. Recognition of these early
dermatological signs is critical, particularly in
orthopedic trauma settings where pain, swelling, and
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inflammation are commonly attributed to injury or
surgery.

Dermatological evaluation plays a pivotal role in the
early identification of necrotizing fasciitis by
facilitating careful assessment of evolving skin
changes, distinguishing benign post-traumatic or
postoperative inflammation from early necrotizing
infection, and prompting timely surgical
consultation. Studies have emphasized that early
multidisciplinary involvement, including
dermatology, surgery, orthopedics, and critical care,
significantly improves diagnostic accuracy and
reduces time to definitive surgical debridement,
which remains the cornerstone of management [3,5].
In orthopedic trauma patients, where radiological
findings may lag behind clinical progression,
dermatological examination assumes even greater
importance in triggering early suspicion and
intervention.

Given the fulminant nature of necrotizing fasciitis
and the narrow therapeutic window for effective
treatment, heightened awareness of early
dermatological signs among clinicians managing
orthopedic trauma is essential. The present study
focuses on the role of dermatological evaluation in
facilitating early diagnosis of necrotizing fasciitis in
orthopedic trauma patients, with the aim of
improving early recognition, reducing diagnostic
delays, and ultimately improving patient outcomes.

Materials and Method

This was a prospective observational study
conducted to evaluate the role of dermatological
evaluation in the early diagnosis of necrotizing
fasciitis among orthopedic trauma patients. The
study was carried out in the Department of
Orthopedics in collaboration with the Department of
Dermatology at Government Medical college/GGH
Karimnagar, a tertiary care teaching hospital. All
patients were recruited from the Orthopedic
emergency  services, trauma  wards, and
postoperative Orthopedic units.

The study was conducted over a period of one year.
The study population comprised Orthopedic trauma
patients presenting with clinical features suggestive
of severe soft-tissue infection.

Inclusion Criteria

e Patients aged >18 years

e Patients with orthopedic trauma (open fractures,
crush injuries, postoperative wounds, or
traumatic soft-tissue injuries)

e Patients presenting with clinical suspicion of
necrotizing soft-tissue infection, such as rapidly
progressive swelling, erythema, severe pain
disproportionate to findings, skin discoloration,
bullae, or systemic toxicity

e-ISSN: 0976-822X, p-ISSN: 2961-6042

e Patients who underwent dermatological
evaluation during the course of management

Exclusion Criteria

e Patients with non-traumatic  soft-tissue
infections

e  Patients with established chronic skin infections
or ulcers unrelated to trauma

e Patients who refused consent

e Patients with incomplete clinical or
investigative data

57 eligible patients meeting the inclusion criteria
during the study period were included using a
consecutive sampling method.

Clinical and Dermatological Evaluation: All
enrolled patients underwent a detailed orthopedic
assessment followed by early dermatological
evaluation at the time of suspicion of necrotizing
infection. Dermatological assessment focused on
identifying early cutaneous signs such as pain out of
proportion, rapidly spreading erythema, edema
beyond visible margins, skin discoloration,
hemorrhagic bullae, cutaneous anesthesia, and signs
of skin necrosis. Serial dermatological examinations
were performed to document progression of skin
changes.

Laboratory and Radiological Investigations:
Baseline  laboratory  investigations included
complete blood count, serum electrolytes, renal
function tests, C-reactive protein, blood glucose
levels, and serum lactate where indicated. The
Laboratory Risk Indicator for Necrotizing Fasciitis
(LRINEC) score was calculated for all patients.
Radiological investigations such as
ultrasonography, radiography, or contrast-enhanced
computed tomography were performed when
clinically  indicated to assess  soft-tissue
involvement.

Diagnosis and Management: The final diagnosis of
necrotizing fasciitis was confirmed based on
intraoperative findings, microbiological culture
reports, and histopathological examination when
available. Time interval between onset of symptoms,
dermatological evaluation, and surgical debridement
was documented. All patients received standard
treatment including early surgical intervention,
broad-spectrum antibiotics, and supportive critical
care as per institutional protocol.

Statistical Analysis: Data were entered into
Microsoft Excel and analyzed using Statistical
Package for Social Sciences (SPSS) version 25.
Categorical variables were expressed as frequencies
and percentages, while continuous variables were
expressed as mean + standard deviation or median
with interquartile range as appropriate. Associations
were analyzed using Chi-square or Fisher’s exact
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test for categorical variables A p value <0.05 was
considered statistically significant.

Ethical Considerations: The study was approved
by the Institutional Ethics Committee prior to
initiation. Written informed consent was obtained
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from all participants or their legally authorized
representatives. Confidentiality of patient data was
strictly maintained throughout the study.

Observation and Results

Table 1: Demographic Characteristics of the Study Participants (n = 57)

Variable | Frequency (n) | Percentage (%)
Age (years)

<30 Years 12 21.1
31-45 Years 19 33.3
46—60 Years 17 29.8
>60 Years 9 15.8
Gender

Male 41 71.9
Female 16 28.1
Comorbidities

Diabetes mellitus 18 31.6
Hypertension 14 24.6
Both DM & HTN 9 15.8
None 16 28

Table 1 shows that the majority of patients belonged
to the economically productive age group of 31-60
years, with males forming a predominant proportion
of the study population. Diabetes mellitus and

hypertension were common comorbidities, either
alone or in combination, highlighting their role as
important risk factors predisposing orthopedic
trauma patients to severe soft-tissue infections.

Table 2: Trauma-Related Characteristics of Study Participants (n = 57)

Variable | Frequency (n) | Percentage (%)
Type of Injury

Open fracture 26 45.6
Crush injury 15 26.3
Postoperative wound 11 19.3
Closed injury with soft tissue damage 5 8.8
Site of Injury

Lower limb 38 66.7
Upper limb 13 22.8
Pelvic / trunk 6 10.5
Time to Hospital Presentation

<24 hours 21 36.8
24-72 hours 24 42.1
>72 hours 12 21.1

This table demonstrates that open fractures were the
most common mode of injury, followed by crush
injuries and postoperative wounds. Lower limb
involvement was seen in nearly two-thirds of cases.

A considerable proportion of patients presented after
24 hours of injury, indicating delayed hospital
presentation, which may contribute to disease
progression and severity.

Setal International Journal of Current Pharmaceutical Review and Research

2763



International Journal of Current Pharmaceutical Review and Research

e-ISSN: 0976-822X, p-ISSN: 2961-6042

H Present m Absent
60
50
g 40
]
S 30
o
2 20
(N
p 1 il I 1
0 N
S & N S «® & &
S N N @ & X &
&K & N o° O & ®
N & O & \ o° &
o b\(\ ‘OQJ . S \be/ RS S
N 73 @ N\ D L
o & N o° 9 o
N R ¥ N
QP 'b\\ & C
N
&

Figure 1: Dermatological Findings at Initial Evaluation (n = 57)

It highlights that pain out of proportion to clinical
findings was the most frequent dermatological
feature, followed by rapidly spreading erythema and
edema extending beyond visible margins. Advanced
cutaneous signs such as bullae, cutaneous

anesthesia, and skin necrosis were observed in fewer
patients, suggesting that dermatological
examination can detect early warning signs before
overt necrosis develops.

Table 4: Laboratory Findings and LRINEC Score Distribution (n = 57)

Variable | Frequency (n) | Percentage (%)
Haemoglobin (g/dL)

<10 19 333
>10 38 66.7
Total Leukocyte Count

>15,000/mm’ | 34 | 59.6
CRP

>150 mg/L | 27 | 47.4
Serum Creatinine

>1.5 mg/dL | 22 | 38.6
LRINEC Score

<6 (Low risk) 14 24.6
6—7 (Intermediate risk) 21 36.8
>8 (High risk) 22 38.6

This table reveals that a significant number of
patients had raised inflammatory markers, including
leukocytosis and elevated C-reactive protein levels.
More than one-third of patients had high LRINEC
scores (>8), indicating a strong suspicion of
necrotizing fasciitis and supporting the role of
laboratory parameters in conjunction with clinical
and dermatological evaluation.
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Table 5 shows that necrotizing fasciitis was
confirmed in more than half of the study population.
Delayed surgical debridement (>12 hours) was
noted in a substantial number of cases. Although
limb amputation and mortality were relatively low,
these outcomes underscore the severe morbidity
associated with necrotizing fasciitis in orthopedic
trauma patients.
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Table 5: Final Diagnosis and Outcomes (n = 57)

Variable | Frequency (n) | Percentage (%)
Confirmed Necrotizing Fasciitis
Yes 33 57.9
No 24 42.1
Time to Surgical Debridement
<12 hours 25 43.9
>12 hours 32 56.1
Number of Debridement’s
Single 18 31.6
Multiple 15 26.3
Amputation Required
Yes 7 12.3
No 50 87.7
Table 6: Association Between Early Dermatological Evaluation and Diagnosis of Necrotizing Fasciitis (n =
Dermatology NF Confirmed | NF Not Confirmed Total Chi-square p-
Review Timing n (%) n (%) Value value
<24 hours 20 (62.5) 12 (37.5) 32 3.94 0.047
>24 hours 9 (36.0) 16 (64.0) 25
Total 29 28 57
Table 6 demonstrates a statistically significant Comorbidities such as diabetes mellitus and

association between early dermatological evaluation
(<24 hours) and confirmation of necrotizing
fasciitis. Patients evaluated early by dermatology
had a higher diagnostic yield compared to those
evaluated later, emphasizing the importance of
timely dermatological consultation in improving
early diagnosis and facilitating prompt surgical
intervention.

Discussion

Necrotizing fasciitis remains a diagnostic and
therapeutic challenge, particularly in orthopedic
trauma patients where early clinical features often
overlap with routine post-traumatic or postoperative
inflammatory changes. The present study highlights
the critical role of early dermatological evaluation in
improving diagnostic accuracy and facilitating
timely intervention in suspected cases of necrotizing
fasciitis, as supported by our observations and
outcomes.

In the present study, the majority of patients were
middle-aged males, with a peak incidence in the 31—
60-year age group. This demographic profile is
consistent with both Indian and international
literature, where necrotizing fasciitis is more
frequently reported among males in the
economically productive age group, largely due to
higher exposure to trauma and occupational hazards.
Wong et al. reported a similar male predominance
and age distribution in their large cohort of patients
with necrotizing fasciitis [2]. Indian studies by Gohil
et al. and Kumar et al. have also documented
comparable demographic patterns, particularly in
trauma-associated cases [6,7].
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hypertension were common in our study population.
Diabetes mellitus, either alone or in combination
with hypertension, was present in nearly half of the
patients, reinforcing its well-established role as a
major predisposing factor for necrotizing fasciitis.
Hyperglycemia associated immune dysfunction,
microvascular compromise, and impaired wound
healing are known to facilitate rapid spread of
infection. Similar findings have been reported by
Anaya and Dellinger, who identified diabetes as one
of the strongest predictors of disease severity and
poor outcomes [3]. Indian studies have likewise
emphasized diabetes as a significant risk factor,
particularly in lower-limb infections following
trauma or surgery [3,8].

With respect to trauma-related characteristics, open
fractures and crush injuries constituted the most
common mechanisms of injury in the present study,
with lower-limb involvement predominating. This is
in agreement with previous orthopedic and surgical
series, which report that breaches in skin integrity,
devitalized tissue, and compromised local blood
supply significantly increase susceptibility to
necrotizing soft-tissue infections [2,1]. Delayed
presentation to hospital, observed in a substantial
proportion of our patients, has also been identified
as a critical contributor to disease progression and
worse outcomes in both Indian and foreign studies
[8,9].

Dermatological findings at initial evaluation formed
a cornerstone of early diagnosis in our study. Pain
out of proportion to physical findings emerged as the
most frequent and earliest clinical sign, followed by
rapidly spreading erythema and edema extending
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beyond visible margins. These observations are in
line with classic descriptions by Stevens and Bryant,
who emphasized disproportionate pain as one of the
earliest and most reliable indicators of necrotizing
fasciitis [1]. Advanced cutaneous signs such as
bullae, cutaneous anesthesia, and skin necrosis were
less frequent at presentation, underscoring the
importance of early dermatological assessment
before irreversible tissue damage occurs. Similar
patterns have been reported in both Western and
Indian literature, where early dermatological clues
preceded systemic toxicity and overt necrosis [3,5].

Laboratory findings in our study further supported
the diagnosis, with a significant proportion of
patients demonstrating leukocytosis, elevated CRP,
and renal dysfunction. More than one-third of
patients had high LRINEC scores (>8), indicating a
strong suspicion of necrotizing fasciitis. These
findings are consistent with the original work by
Wong et al., who proposed the LRINEC score as a
useful adjunct in differentiating necrotizing fasciitis
from other soft-tissue infections [10]. However, as
highlighted in other studies, laboratory parameters
alone are insufficient, and must be interpreted
alongside clinical and dermatological findings for
optimal diagnostic accuracy [3,1].

In terms of outcomes, necrotizing fasciitis was
confirmed in more than half of the study population,
reflecting the high-risk nature of the selected
orthopedic trauma cohort. Delayed surgical
debridement was observed in a considerable number
of patients, which is a known determinant of
increased morbidity. Despite this, the rates of
amputation and mortality in our study were
relatively lower compared to earlier reports,
possibly  reflecting  improved  awareness,
multidisciplinary care, and earlier dermatological
involvement. Comparable reductions in mortality
have been reported in recent studies emphasizing
early diagnosis and prompt surgical management
[2,9].

Most importantly, our study demonstrated a
statistically significant association between early
dermatological evaluation (<24 hours) and
confirmation of necrotizing fasciitis. Patients
evaluated early by dermatology had a higher
diagnostic yield compared to those evaluated later.
This finding supports the growing body of evidence
advocating early multidisciplinary involvement,
including dermatology, in suspected cases of
necrotizing soft-tissue infections. Anaya et al. and
Puvanendran et al. have similarly highlighted that
early specialist input reduces diagnostic delay and
improves outcomes [3,5]. Indian literature, though
limited, also supports the value of early
dermatological and surgical collaboration in trauma-
related necrotizing fasciitis [6,8].
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Conclusion

The present study demonstrates that early
dermatological evaluation plays a crucial role in the
timely diagnosis of necrotizing fasciitis in
orthopedic trauma patients. Recognition of early
cutaneous warning signs, particularly pain out of
proportion, rapidly progressive erythema, and
edema, significantly improves diagnostic yield and
facilitates prompt surgical intervention. Early
dermatology  consultation was  significantly
associated with higher confirmation rates of
necrotizing fasciitis, underscoring the importance of
a multidisciplinary approach. Integrating routine
dermatological assessment into the evaluation of
high-risk orthopedic trauma patients may reduce
diagnostic delays, limit disease progression, and
improve clinical outcomes.
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