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Cellulitis, venous Introduction: Cellulitis is a common skin infection causing inflammation, erythema, and pain in the
insufficiency, EARLY lower leg. Risk factors include chronic skin diseases, previous cellulitis episodes, and venous
SURGICAL insufficiency. Treatment usually involves antibiotics, with hospitalization and intravenous antibiotics in
INTERVENTION severe cases. Preventative measures include managing skin integrity and treating underlying conditions.
Early intervention reduces long-term complications and improves recovery. Aims: The study predicts
fasciotomy surgery need in lower limb cellulitis by measuring subcutaneous pressure, comparing to
normal, and determining pressure correlation, aiding clinical decision-making, reducing complications,
and preventing undiagnosed compartment syndromes. Methodology: A study at Krishna Vishwa
Vidyapeeth, Karad, surveyed 52 patients with unilateral cellulitis of the lower limb below the knee from
March 2022 to September 2023, analyzing data for clinical management decisions. Results: The study
involved 52 participants aged 20-59 with swelling, pain, and fever as common symptoms. Diabetes was
the most common co-morbid condition. Physical signs included swelling, erythema, tenderness, and
warmth. Subcutaneous pressure measurements showed significant differences between normal and
cellulitis legs, with poor performance across different thresholds. Discussion: The study reveals cellulitis
is more common in older individuals, with elevated pressure predicting surgical intervention. High
comorbidities complicate management. Common clinical signs and swelling indicate severe cases may
require additional surgery. Conclusion: The study suggests that subcutaneous pressure measurements in
leg cellulitis can predict early surgical intervention, highlighting the importance of establishing a precise
threshold and considering demographic and comorbid conditions.

INTRODUCTION

Cellulitis is a common bacterial skin infection, often found in the lower leg. It is caused by
Streptococcus or Staphylococcus species, which can enter through small cuts or cracks, leading to
inflammation, erythema, edema, warmth, and pain. Risk factors include chronic skin diseases,
previous cellulitis episodes, venous insufficiency, obesity, lymphedema, chronic wounds, and invasive
devices. These conditions can increase the risk of developing cellulitis.[ 1]

Cellulitis treatment typically involves antibiotics to combat the bacterial infection, with agents
effective against streptococci and staphylococci. In severe cases, hospitalization and intravenous
antibiotics may be necessary to prevent deeper tissue involvement. Preventing cellulitis involves
managing skin integrity and treating underlying conditions. Diagnosing cellulitis can be challenging
due to overlap with other conditions, and advanced diagnostic tools like Doppler ultrasound, MRI, or
blood cultures are sometimes used.|[2]

Fasciotomy is a crucial surgical intervention in treating severe leg cellulitis, preventing complications
like compartment syndrome. This condition occurs when increased pressure in one compartment leads
to insufficient blood supply, threatening muscle and nerve viability. Delaying surgery can result in
irreversible damage, limb amputation, or fatal systemic issues like sepsis, making it essential to
schedule early intervention. [3]

Early intervention in severe cellulitis cases is crucial due to the rapid progression of the infection,
which can cause swelling, increased pressure, hypoxia, and tissue necrosis. Early surgical intervention
reduces the risk of long-term complications and improves limb function and recovery. Additionally,
timely intervention reduces healthcare costs, hospital stay, long-term rehabilitation needs, and
resource utilization, benefiting both the patient and the healthcare system.[4]
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Early surgical intervention in cellulitis patients can be challenging, but diagnostic tools like
intracompartmental pressure monitoring can help make timely decisions, providing quantitative data
for clinical observations.

Predictors are crucial in managing leg cellulitis due to its complexity and variability. They help bridge
the gap between clinical observation and intervention, providing a quantitative basis for support or
refute.[5]

Predictors are crucial in managing cellulitis, as delays can lead to irreversible damage. They facilitate
early recognition of severe cases, enabling timely interventions to prevent complications. Predictors
align with evidence-based medicine principles, allowing clinicians to make informed decisions and
personalize treatment plans. They also optimize healthcare resources by identifying patients requiring
urgent surgical intervention, ensuring immediate care and avoiding unnecessary procedures for less
severe infections.

Resource optimization improves patient outcomes and reduces healthcare costs. However, identifying
reliable predictors for surgical intervention in cellulitis remains challenging. Current research focuses
on clinical signs, laboratory markers, and imaging findings.[6]

Research on leg cellulitis predictors is crucial for clinical decision-making, patient outcomes, and
healthcare resource utilization. Reliable predictors are expected as research evolves.

The study aims to improve diagnostic accuracy and intervention timeliness in severe leg cellulitis
cases by introducing a more objective and quantifiable method, subcutaneous pressure measurement,
which can be more quantifiable and less subjective than current methods.[7]

This study aims to improve the diagnosis and treatment of leg cellulitis, a common condition with
significant morbidity. Traditional diagnostic methods rely on clinical judgment, which can vary
between practitioners. Integrating subcutaneous pressure measurements could provide a more reliable
tool, potentially leading to standardized care protocols. The study could also help fine-tune
intervention thresholds, reducing complications and unnecessary medical procedures. It could also fill
a gap in medical literature by applying pressure measurement techniques to cellulitis, potentially
leading to broader changes in clinical practice standards.|§]

The study could enhance patient outcomes, optimize resource use, and drive advancements in medical
devices for measuring subcutaneous pressure, potentially promoting research and diagnostic tool
innovation.

AIM AND OBJECTIVES

The study aims to predict fasciotomy surgery need in lower limb cellulitis by measuring subcutaneous
pressure, comparing it to normal, determining the correlation between increased pressure and surgical
intervention, aiding clinical decision-making, reducing complications, and reducing undiagnosed
compartment syndromes.

MATERIALS AND METHODS

This study collected data from patients with unilateral cellulitis of the lower limb below the knee at
Krishna Vishwa Vidyapeeth, Karad, from March 2022 to September 2023.

The study, conducted in the Department of Surgery and other hospital departments, aimed to observe
patients.

The study was conducted at Krishna Vishwa Vidyapeeth, Karad, from March 2022 to September 2023

SampleSize:

A total of 52 patients were included in the study, meeting the inclusion criteria of unilateral cellulitis
of the leg below the knee.
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Patients aged 14-65 years with unilateral cellulitis of the leg below the knee are eligible for inclusion.
Exclusion Criteria:
Exclusion criteria include bilateral pedal edema, necrotizing fasciitis, filarial leg, deep vein
thrombosis, fibular fractures, diabetic foot with ulcers or skin necrosis, and completion of antibiotics
for cellulitis.
The study involved patients with cellulitis who underwent a systematic procedure to ensure accurate
data collection and measurement consistency. The circumference of the affected leg was measured,
and local anesthetic gel was applied to minimize discomfort. Skin preparation was performed using
7.5% Povidone Iodine solution to prevent contamination. Subcutaneous pressure measurements were
conducted using a Stryker intra- compartmental pressure monitor, which was chosen for its accuracy.
Data was collected prospectively during patient visits and hospital admissions, including demographic
information and clinical parameters. The collected data underwent rigorous statistical analysis to
validate findings and identify statistical significance that could influence clinical management
decisions.
OBSERVATION AND RESULTS
Table 1 shows a population distribution of 52 individuals, with 9.6% aged 20-29, 17.30% aged 30-39,
23.1% aged 40-49, 28.8% aged 50-59, and 21.1% aged 60 and above, indicating a 100%
representation in the 50-59 age group.

Table 1: Age wise distribution

Age Group n (%)
20-29 5 (9.6%)
30-39 9 (17.30%)
40-49 12 (23.1%)
50-59 15 (28.8%)
60+ 11 (21.15%)
Total 52 (100%)

Table 2 shows a slightly higher gender distribution among 52 participants, with 53.8% being males
and 46.2% being females.
Table 2: Gender wise distribution

Gender n (%)

Male 28 (53.8%)
Female 24 (46.2%)
Total 52 (100%)

Table 3 shows that swelling is the most common symptom experienced by 52 participants, followed
by pain (67.3%) and fever (38.5%).
Table 3: Symptom wise distribution

Symptoms n (%)

Pain 35 (67.3%)
Swelling 42 (80.8%)
Fever 20 (38.5%)

Table 4 shows diabetes is the most common co-morbid condition among participants, followed by
hypertension and renal failure in 20 out of 20 participants.

Table 4: Co-morbidities wise distribution
Co-morbidities n (%)

Diabetes 20 (38.5%)
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Hypertension 15 (28.8%)
Renal Failure 5 (9.6%)

Table 5 shows that the most common physical signs observed among participants are swelling
(86.5%), erythema (76.9%), tenderness (73.1%), and warmth (67.3%).

Table 5: Signs wise distribution

Signs n (%)

Swelling 45 (86.5%)
Erythema 40 (76.9%)
\Warmth 35 (67.3%)
Tenderness 38 (73.1%)

Table 6 compares average circumference measurements of normal and cellulitis-affected legs among
participants, showing normal legs have an average circumference of 30.4 cm and cellulitis legs have
an average circumference of 33.94 cm.

Table 6: Limb circumference in cm

Group Mean+SD
Normal leg 30.4+4.86
Leg with cellulitis 33.94+4.83

Table 7 details the average distance from the tibial tuberosity for subcutaneous pressure readings, with
a standard deviation of 1 cm.

Table 7: Distance at which Subcutaneous Pressure Measured from Tibial Tuberosity in cm
Distance Mean=SD

10.5+1
Table 8 shows subcutaneous pressure measurements for a leg affected by cellulitis across different
regions. The anteromedial region had a mean pressure of 9.8 mmHg, the anterolateral region 8.9
mmHg, the posteromedial region 9.0 mmHg, and the posterolateral region 9.5 mmHg.

Table 8: Subcutaneous Pressure in mmHg

Mean+SD
Normal leg 2.1£2.4
Leg with cellulitis
Anteromedial 9.8+1.7
Anterolateral 8.9+2.1
Posteromedial 9.0+1.7
Posterolateral 9.5+2.0

Table 9 compares normal leg pressure to cellulitis leg pressure, showing a significant difference with a
median of 31.0 mmHg and a maximum of 34.0 mmHg.

Table 9: Comparing Pressures in Normal Leg and in Leg with Cellulitis
Group Median 7 statistics p-value

INormal leg 31.0 2.79 <0.001
Maximum pressure in leg34.0
with cellulitis

Table 10 compares subcutaneous pressures in legs with cellulitis treated with antibiotics alone or a
combination of antibiotics and surgery. Results show a statistically significant difference between the
two treatment groups, with a mean pressure of 11.8 mmHg.
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Table 10: Comparing Pressures in Leg with Cellulitis Managed with Antibiotics Alone vs.
Antibiotics and Surgery

Group Number Mean=SD Independent t test  p-value
Antibiotics alone 26 6.8£1.9 -3.12 0.001
Antibiotics + surgery [26 11.8£2.2

Table 11 shows the sensitivity, specificity, and likelihood ratios for diagnosing cellulitis at different
subcutaneous pressure differences. The sensitivity is 65.38% at 2 mmHg, specificity is 23.83%, and
likelihood ratios are 0.6538, 0.8832, 0.4615, 0.9210, 0.2500, 0.2500, 0.2500, 0.2500, 0.2500, 0.7938,
0.8036, 0.9572, 0.9572.
Table 11: Sensitivity, Specificity and Likelihood Ratios with Different Thresholds of
Subcutaneous Pressure Differences

Threshold Sensitivity (%) Specificity (%) LR+ LR-
(mm Hg)

2 65.38 23.83 0.6538 0.8832
3 72.15 15.71 0.4615 0.9210
4 68.00 24.88 0.2500 0.7938
5 70.38 34.54 0.1538 0.8036
6 82.00 21.23 0.9572 0.9401

The image shows a ROC curve of a classification model, showing low False Positive Rate (FPR) and
True Positive Rate (TPR). The model's AUC is 0.05, indicating poor performance. The blue line
shows a steep increase, but the X-axis values are close to zero, indicating poor performance across
different thresholds.

DISCUSSION

The study reveals a higher incidence of cellulitis in older age groups, particularly those aged 40-59,
consistent with previous research indicating a higher prevalence in middle-aged and elderly
populations, as well as a significant number of cases in individuals aged 40-60.[9]

Sullivan et al.[1](2018) explored subcutaneous pressure changes during cellulitis episodes, but did not
determine its predictive value for surgical interventions. Joubert et al.[10](2016) suggested
subcutaneous pressure could predict surgical intervention necessity.

Table 2 shows a slight male predominance (53.8%) among patients with cellulitis, contrasting with
mixed findings in existing literature. Studies like Lagacé F et al. (2023)[ 11] attribute this to behavioral
and biological factors, while Linz MS (2023) observes a balanced distribution.

Gender's relevance in subcutaneous pressure and surgical intervention in cellulitis is unclear, with no
significant differences found across genders. Symptoms include swelling, pain, and fever, which are
representative of cellulitis, as found in existing medical literature.[ 12]

Studies show pain and swelling are predominant symptoms of cellulitis, with over 75% reporting
swelling and 70% reporting pain. Fever, although lower in our study, aligns with Collazos' findings,
suggesting systemic involvement.[13]

The study explores the relationship between subcutaneous pressure and common symptoms,
suggesting that elevated pressure could predict surgical intervention if traditional management
strategies are ineffective, potentially escalating symptom severity.

The study reveals a high prevalence of comorbidities like diabetes, hypertension, and renal failure in
patients with cellulitis. These conditions can complicate cellulitis management and impact
subcutaneous pressure readings. Studies show a significant association between diabetes and cellulitis,
hypertension due to age and cardiovascular health, and renal failure due to altered fluid balance and
drug clearance issues.[14]

The study focuses on common clinical signs of cellulitis, such as erythema, warmth, and tenderness,
which are typical symptoms associated with the condition. These signs, when combined with
subcutaneous pressure measurements, can provide valuable insights into the severity of the condition
and the potential need for early surgical intervention. The presence of these signs typically suggests an
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acute inflammatory response, which, if paired with unusually high subcutaneous pressure, could
indicate a more severe infection possibly requiring surgical intervention. [15]

The mean circumference of both normal and cellulitis-affected legs is also examined, with the
affected leg showing significant swelling due to inflammation and fluid accumulation. This swelling
is typically due to inflammatory responses and possibly infection-driven edema. The difference in
circumference measurements can also relate to the clinical course of the disease, suggesting that more
pronounced swelling could be associated with more severe infections, which might require more
aggressive treatment.

The distance from the tibial tuberosity, where subcutaneous pressure is measured, is crucial for
ensuring the reliability of subcutaneous pressure readings. Standardized measurement sites are
essential for comparing data across studies and tracking changes in individual patients over time.
[1,16]

The measurement of subcutaneous pressure in the leg affected by cellulitis can have significant
implications for treatment decisions. Elevated pressures, particularly when measured at consistent
anatomical sites, can indicate a poorer prognosis and suggest patients who would benefit from earlier
surgical interventions. The mean pressures reported in different anatomical areas of the leg affected by
cellulitis are 9.8 mmHg (anteromedial), 8.9 mmHg (anterolateral), 9.0 mmHg (posteromedial), and
9.5 mmHg (posterolateral). These variations can indicate varying stages of inflammation and may
correlate with more complex underlying pathologies. A comparative analysis between normal and
affected legs showed a statistically significant difference in subcutaneous pressure. [17]

The study compares subcutaneous pressures between patients treated with antibiotics alone and those
treated with a combination of antibiotics and surgery. The results show a significant difference in
pressure, suggesting that severe cases of cellulitis may require additional surgical intervention. The
study also explores the diagnostic utility of different subcutaneous pressure thresholds in determining
surgical intervention in cellulitis. The data shows a range of sensitivity and specificity across different
pressure thresholds, with a higher threshold enhancing sensitivity but slightly lowering specificity.
[18]

Subcutaneous pressure measurements can predict surgical intervention effectiveness, with higher
thresholds resulting in higher sensitivity but lower specificity. Higher thresholds may identify patients
needing surgery but may also misidentify non-needing patients. Studies warn against over-treatment
due to decreased specificity and suggest higher thresholds may lead to unnecessary surgical
interventions.[57]

SUMMARY

This thesis investigates the use of subcutaneous pressure measurements in the leg as a predictor for
early surgical intervention in cellulitis. The study found that patients with higher subcutaneous
pressures exhibited more severe symptoms and were more likely to require surgery. The data
suggested a correlation between pressure elevation and infection severity, suggesting a threshold
beyond which surgical intervention could be necessary. The study also found that higher pressure
thresholds could identify patients at greater risk for complications but also risk over-treatment by
recommending surgery for patients who might otherwise respond well to antibiotics alone. Factors
such as age, gender, and comorbidities also influenced subcutaneous pressure readings. Symptom
analysis revealed that traditional signs of cellulitis were more pronounced in patients with higher
pressures. The findings suggest a paradigm shift in cellulitis management, combining traditional
methods with innovative diagnostic techniques to enhance patient outcomes. Further research is
needed to refine the application of subcutaneous pressure measurements, develop standardized
protocols, and validate these findings in clinical trials.

CONCLUSION

This Research explores the potential of subcutaneous pressure measurements in cellulitis of the leg as
a predictive tool for early surgical intervention. The study found that elevated subcutaneous pressures
are associated with severe cases of cellulitis, where inflammation and infection have likely progressed
beyond the initial stages amenable to antibiotics alone. Higher pressures correlated with an increased

2423 |Page



“SUB-CUTANEOUS PRESSURE IN CELLULITIS OF THE LEG: CAN IT BE AN

&EE]QM ‘l INDICATOR FOR EARLY SURGICAL INTERVENTION?"

SEEJPH Volume XXV S2, 2024, ISSN: 2197-5248; Posted:05-12-2024

likelihood of complications that might require surgical resolution to prevent further morbidity. The
study also highlighted the importance of establishing a precise threshold for subcutaneous pressure
that could reliably predict the need for surgical intervention. The study also documented the
demographic and symptomatic profiles associated with varying levels of subcutaneous pressure,
suggesting that age and comorbid conditions should be considered when evaluating the need for
surgical intervention in cellulitis patients. The integration of subcutaneous pressure measurements into
the treatment algorithm could potentially enhance decision-making processes, leading to improved
patient outcomes, reduced hospital stays, and more effective use of healthcare resources.
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