
 

 
 

International Journal of Medical Science and Current Research (IJMSCR) 
Available online at: www.ijmscr.com  

Volume 6, Issue 4 , Page No: 362-369  

July-August 2023 

  

 International Journal of Medical Science and Current Research | July-August 2023 | Vol 6 | Issue 4 

3
6

2
 

ISSN (Print): 2209-2870 
ISSN (Online): 2209-2862 (International Print/Online Journal) 

SJIF IMPACT FACTOR: 5.565 
PUBMED-National Library of 
Medicine ID-101739732 

  IJMSCR 
 

Study On Subcutaneous Pressure In Cellitius Leg And Coorelation To Its Clinical 

Management 
 

Dr. Kanthi Kiran. G 

Assistant Professor, Department Of General Surgery,  

Apollo Institute Of Medical Sciences,Murakambattu, Chittor, Andrapradesh , India. 

 

*Corresponding Author: 

Dr. Kanthi Kiran. G 

Assistant Professor, Department Of General Surgery,  

Apollo Institute Of Medical Sciences,Murakambattu, Chittor, Andrapradesh , India. 

 

Type of Publication: Original Research Paper 
Conflicts of Interest: Nil 

Abstract 

Background: Cellulitis, an infection of skin and subcutaneous tissue is usually managed conservatively and 

surgical intervention is required for local complications. The aim of this study was to correlate the subcutaneous 

pressure with the need for early surgical intervention in cases of lower limb cellulitis. 

Methods: We prospectively measured subcutaneous pressures in the normal leg and in the leg with cellulitis. 

Patients managed with parenteral antibiotics were compared to those managed with parenteral antibiotics and 

surgical intervention with standard statistical tests. 

Results: The median subcutaneous pressure was 3 mmHg and 9 mmHg in the normal leg and the other with 

cellulitis respectively. The mean of difference in subcutaneous pressure in legs with cellulitis compared to 

normal legs was5.93 mmHg and 8.29 mmHg in the conservative group and surgical intervention group 

respectively. The difference in subcutaneous pressure between the normal leg and in the leg with cellulitis was 

statistically significant (p<0.001). The difference in the average pressure between surgical intervention group 

and conservative group was 2.36 mmHg and was statistically significant (p<0.05). The optimal threshold 

(difference in pressure) was identified as >=7 with sensitivity of 85.7% and specificity of 57.1%. Area under the 

ROC curve (SE) was 0.71 (0.10) with 95% CI (0.51, 0.87). 

Conclusions: The subcutaneous pressure in leg with cellulitis is a predictor for the need for early surgical 

intervention. It can be used as an adjunct in management and clinical decision making for cases of cellulitis of 

lower limbs. 
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Introduction 

Cellulitis is an infection of skin and subcutaneous 

tissue. It results in inflammatory process causing 

fluid accumulation in the subcutaneous space with 

erythema of the skin, local warmth and tenderness(1). 

Most common cause is the bacterial infection but 

rarely fungal infection can also cause cellulitis. The 

incidence of cellulitis is more in middle aged and 

elderly population. In western population males are 

affected more than females. The lower extremity is 

the most common site for cellulitis in 

adults(1).Lower limb cellulitis often results in 

prolonged hospitalization and long term morbidity. 

Almost one quarter of the patients with lower limb 

cellulitis required hospitalization. The mean duration 

of inpatient treatment for lower limb cellulitis was 10 

days(2). The long term morbidity includes chronic 

edema, persistent leg ulceration and 29% of the 

population who had cellulitis of the leg will have 

recurrence within 3 years(3).The most common 

bacterial organism causing cellulitis is the skin 
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commensals like streptococci and staphylococci. The 

site of breach in skin integrity is the point of entry of 

the organisms. The infection pathogenesis is 

worsened due to associated comorbidities like 

Diabetes mellitus, chronic renal disease, lymphedema 

and other immune compromised conditions. 

(4)Cellulitis is usually managed conservatively with 

antibiotics and limb elevation. The surgical 

intervention is required in case of local complications 

like abscess, necrotizing soft tissue infection and 

systemic complications like severe sepsis with 

multiple organ involvement.(5)There is a lack of 

good evidence based literature for the management of 

patients with lower limb cellulitis. It is an important 

healthcare issue due to the loss of work and financial 

burden for patients because of the prolonged hospital 

stay and long term morbidity. There are no 

standardized guidelines for the management of lower 

limb cellulitis. In clinical practice it is variable 

depending on the experience of treating 

physician/surgeon.(6,7) 

Methodology  

We prospectively studied patients with unilateral 

cellulitis of the leg admitted in Department of 

General Surgery, Apollo Institute Of Medical 

Sciences,Murakambattu, Chittor, Andrapradesh , 

India, between January 2023 and May 2023. 

Cellulitis of the leg was defined by presence of pain, 

swelling and erythema of the leg. Patients with 

subcutaneous abscess, necrotisisng soft tissue 

infection, leg ulcers or skin necrosis, chronic 

lymphedema, bilateral cellulitis, deep vein 

thrombosis and partially treated celluilitis of the leg 

were excluded.Demographic data, symptoms, signs 

and comorbid illnesses were documented after 

obtaining informed consent from patients. The site of 

maximum swelling with tenderness in the leg with 

cellulitis was identified and the circumference of the 

leg was measured. The distance of this site was 

measured from tibial tuberosity in the leg with 

cellulitis. The circumference of the normal leg was 

measured at the same distance from tibial tuberosity. 

After local anaesthetic cream application, the 

subcutneous pressure was measured at one point in 

the normal leg and at 4 points in the leg with cellulitis 

at the same distance from tibial tuberosity. In the leg 

with cellulitis, the subcutaneous pressure was 

measured at 4 different sites (anteromedial, 

anterolateral, posteromedial and posterolateral) along 

the highest circumference of the leg with maximum 

swelling and tenderness. Four different sites were 

used for measurement as cellulitis with edema is not 

always circumferential. The subcutaneous pressure 

was measured with Stryker intra compartmental 

pressure monitor and 18 gauge side port needle with 

saline prefilled syringe.
10

 The needle was inserted at 

an angle of 45 degree with the skin. The tip of the 

needle with side port was inserted into the 

subcutaneous space and 1 cc of saline was injected. 

After waiting few seconds pressure reading was taken 

The stable pressure value was documented in the 

normal leg and the monitor was reset to measure 

subcutaneous pressure at different sites in the leg 

with cellulitis. The subcutaneous pressure was 

measured at the time of admission for all the 

36patients and they were followed up. Out of 28 

patients, 14 patients received only parenteral 

antibiotics and other 14 patients underwent surgery 

along with parenteral antibiotics either at the time of 

admission or later due to local or systemic 

complications as assessed by the treating surgeon 

Statistical Analysis 

Frequency distribution with percentages was used to 

describe categorical data while descriptive statistics 

(e.g. mean, median, standard deviation) were 

obtained for continuous variables. We used Shapiro 

Wilk test to check for the normality assumption of 

the distribution of the data for choosing statistical 

tests. Comparison of difference in the circumference 

and the pressure of the normal leg and leg with 

cellulitis was done using paired t test or Wilcoxon 

signed rank test depending on the distribution of the 

data. Comparison of pressure measured at four 

different sites of leg with cellulitis was done using 

paired t test. We define the maximum pressure in the 

leg with cellulitis as the highest pressure measured at 

the four different sites for further analysis. The 

difference in the effect of distance measured from 

tibal tuberosity on the pressure measured in the leg 

with cellulitis was answered by using Kruskal Wallis 

test. The difference in the pressure measured between 

normal and the maximum pressure in the leg with 

cellulitis was calculated. The mean difference in 

subcutaneous pressures between the surgery and the 

antibiotic only group was tested using two tailed 

independent sample t-test and also presented with 

95% Confidence Interval (CI). 
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Results  

Graph :1  Age distribution of patients in the study group 

 

 

Graph :2 CLINICAL PRESENTATIONS 

The common clinical presentations were pain, swelling and fever. Pain and swelling was present in 100% of the 

study group and fever was present in 96% of the study group Most of the patients had medical comorbidities 

like Diabetes Mellitus, Hypertension and Renal disease. 
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Graph :3 cirumference -I 

 

Bell curve with the mean of 28.07cm and standard deviation of 6.07 cm for normal leg circumference 
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Graph :4 circumference-II 

 

The mean circumference of the cellulitic leg was 31.89cm. There was increase in circumference of the cellulitic 

leg when compared to the normal leg 

Table :1 Subcutaneous Pressure 

 

Measures 

 

Normal leg pressure 

 

Maximum pressure in cellulitic 

leg 

 

Change in pressure 

 

Mean 

 

2.29 

 

9.39 

 

7.11 

 

Minimum 

 

-4 

 

4 

 

2 

 

Maximum 

 

6 

 

16 

 

16 
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SD 

 

3.05 

 

3.40 

 

2.95 

25th percentile  

-5.00 

 

7.00 

 

4.25 

50th percentile  

3.00 

 

9.00 

 

7.50 

75th percentile  

5.00 

 

12.00 

 

9.00 

Table 1 Subcutaneous pressures in normal leg, cellulitic leg and the increase in subcutaneous pressure 

documented as change in pressure 

 

GRAPH :5 Bar chart showing the mean subcutaneous pressure in the cellulitic leg with respect to the 

distance from tibial tuberosity. 

 

The distance from tibial tuberosity was different for different individuals. But there was no statistically 

significant difference in subcutaneous pressure with respect to distance from tibial tuberosity. 

Discussion 

Current guidelines recommend conservative 

management for cellulitis, which includes antibiotic, 

anti-inflammatory medications and anti-edema 

measures. If there is an ascending infection with 

systemic sepsis or necrotizing soft tissue infection, 

surgical intervention is usually undertaken.(8) The 

decision for the surgical intervention in severe 

cellulitis with skin changes are made by the treating 

surgeon based on subjective assessment. There are no 

standardized criteria for the surgical intervention in 

cellulitis of the leg.The attempt of measuring the 

subcutaneous pressure and correlating to the surgical 

intervention was done mainly to define criteria for 

surgical intervention. This study revealed that the 

patients who had surgical intervention, the 
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subcutaneous pressure in the cellulitic leg was 

significantly high when compared to the patients who 

were managed conservatively. (9)The measurement 

of subcutaneous pressure at the time of admission 

will be useful in deciding the treatment option. The 

patients who had high subcutaneous pressure at the 

time of admission ended up in surgery later due to 

failure of conservative management. In this group of 

patients, early surgical intervention can prevent 

ascending infection with systemic sepsis, extensive 

debridement due to progressing necrotizing soft 

tissue infection and avoid prolonged use of 

antibiotics and hospital stay.(10)This study, to the 

best of our knowledge, is the first to study 

subcutaneous pressures in legs of people with 

cellulitis. The study population was similar to that 

described in literature with a predominance of older 

people and men. The clinical presentations were also 

classical with diabetes mellitus as a major risk factor. 

Most of the patients received Inj crystalline penicillin 

and cloxacillin for Streptococci and Staphylococci. 

Subcutaneous pressures were elevated in patients 

with cellulitis of the leg when compared to the 

normal leg. (11)The increase in subcutaneous 

pressure in leg with cellulitis was significantly higher 

in group of patients who underwent surgery. The 

differences in subcutaneous pressure between the 

normal and the leg with cellulitis is measurable. The 

results of this study suggest that correlating the 

difference in the subcutaneous pressures between a 

normal and affected leg will be of use in clinical 

decision making for surgical intervention.(12) 

Conclusion 

Decision for early surgical intervention in managing 

cellulitis of the leg is usually based on the surgeon’s 

experience and clinical decision-making skill. 

However, measuring subcutaneous pressure will 

allow the surgeons to make a decision for early 

surgical intervention and prevent local complications, 

extensive debridement which prolong the hospital 

stay and cost of management in lower limb cellulitis. 

Refrences  

1. Aly AA, Roberts NM, Seipol KS, MacLellan DG. 

Case survey of management of cellulitis in a 

tertiary teaching hospital. Med J Aust. 1996 Nov 

18;165(10):553–556. 

2. Baddour LM, Googe PB, Prince TL. Possible 

Role of Cellular Immunity: A Case of Cellulitis. 

Clin Infect Dis. 2001 Jan 1;32(1):e17–e21. 

3. Björnsdóttir S, Gottfredsson M, Thórisdóttir AS, 

Gunnarsson GB, Ríkardsdóttir H, Kristjánsson M, 

et al. Risk Factors for Acute Cellulitis of the 

Lower Limb: A Prospective Case-Control Study. 

Clin Infect Dis. 2005 Nov 15;41(10):1416–1422. 

4. Boody AR, Wongworawat MD. Accuracy in the 

measurement of compartment pressures: a 

comparison of three commonly used devices. J 

Bone Joint Surg Am. 2005 Nov;87(11):2415–

2422. 

5. Carratalà J, Rosón B, Fernández-Sabé N, Shaw E, 

del Rio O, Rivera A, et al. Factors associated with 

complications and mortality in adult patients 

hospitalized for infectious cellulitis. Eur J Clin 

Microbiol Infect Dis Off Publ Eur Soc Clin 

Microbiol. 2003 Mar;22(3):151–157. 

6. Christenson JT, Al-Hassan HK, Shawa NJ. 

Subcutaneous and intramuscular pressures in the 

post-phlebitic limb. Scand J Clin Lab Invest. 

1986 Apr;46(2):137–141. 

7. Christenson JT. Postthrombotic or non-

postthrombotic severe venous insufficiency: 

impact of removal of superficial venous reflux 

with or without subcutaneous fasciotomy. J Vasc 

Surg. 2007 Aug;46(2):316–321. 

8. Cox NH. Oedema as a risk factor for multiple 

episodes of cellulitis/erysipelas of the lower leg: a 

series with community follow-up. Br J Dermatol. 

2006 Nov;155(5):947–950. 

9. Cranendonk DR, Lavrijsen APM, Prins JM, 

Wiersinga WJ. Cellulitis: current insights into 

pathophysiology and clinical management. Neth J 

Med. 2017 Nov;75(9):366-378.  

10. Ellis Simonsen SM, van Orman ER, Hatch BE, 

Jones SS, Gren LH, Hegmann KT, et al. Cellulitis 

incidence in a defined population. Epidemiol 

Infect. 2006 Apr;134(2):293–299. 

11. Hepburn MJ, Dooley DP, Skidmore PJ, Ellis 

MW, Starnes WF, Hasewinkle WC. Comparison 

of short-course (5 days) and standard (10 days) 

treatment for uncomplicated cellulitis. Arch 

Intern Med. 2004 Aug 9;164(15):1669–1674. 



Dr. Kanthi Kiran. G et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 6, Issue 4; July-August 2023; Page No 362-369 
© 2023 IJMSCR. All Rights Reserved 
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

P
ag

e3
6

9
 

12. Karppelin M, Siljander T, Vuopio-Varkila J, Kere 

J, Huhtala H, Vuento R, et al. Factors 

predisposing to acute and recurrent bacterial non-

necrotizing cellulitis in hospitalized patients: a 

prospective case-control study. Clin Microbiol 

Infect Off Publ Eur Soc Clin Microbiol Infect 

Dis. 2010 Jun;16(6):729– 734. 

 


