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Abstract:

Objective: This study aimed to compare the clinical and economic outcomes between excisional debridement with a
local xylocaine block (LAD) and excisional debridement under general anesthesia (GAD).

Material and Methods: This retrospective medical record review was designed to review records of excisional debridement
in necrotizing fasciitis (NF) at Sisaket Hospital from January 1, 2017, to December 31, 2019. Outcome measures were
clinical outcomes at the preoperative time (baseline data, door-to-operating room), peri-operative time (operating time,
blood loss, number of reoperations), postoperative time (mortality rate, length of stay, pain score, opioid drug use), types
of NF, and direct costs of treatment by the provider’s perspective. Descriptive statistics, chi-square and Mann-Whitney
U test were used.

Results: The results of 245 patients showed that LAD was superior to GAD in terms of door-to-operating room time,
lower operating time and blood loss, shorter length of hospital stay and lower cost of treatment. Moreover, the LAD
showed a lower postoperative pain score, and less opioid drug use when compared to GAD. There were no significant
differences in mortality rate, sites of infection and types of NF.

Conclusion: LAD showed better clinical outcomes and lower cost of treatment when compared to GAD in the treatment
of NF. Nevertheless, excisional debridement under a LAD could be a choice for small wounds at the lower extremities

in hospitals with limited resources, and insufficient numbers of anesthesiologists.
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Excisional Debridement under Local Anesthesia in NF

Introduction

Necrotizing fasciitis (NF) is a rapidly progressing
disease with a high mortality rate. The first description
of the “modern” NF was reported by Joseph Jones in
1871. He found 2,642 patients with it, in a hospital during
the American Civil War, and it had a mortality rate of 46
percent'. On the other hand, the disease would progress
slowly for several weeks which is unpredictable and could
not be explained®. The global incidence of NF is 0.4 per
100,000 population in males®. The mortality rate is as high
at 16-30% which varies from area to area and depends
on risk factors*®. In Thailand, the incidence of NF is 31.1
per 100,000 population. The incidence in males is 1.5 to
1 per 100,000 population. The commonly infected areas
(over 80% of NF patients) are at the lower extremities with
a mortality rate of 6.3%°.

At Sisaket Hospital, the incidence of NF in 2010 was
10.2 per 100,000 population. The death rate was 13.4%’.
The mortality-related factors were chronic renal failure, age
over 70 years, and sepsis’. Currently, there are four types of
NF classified by the causative pathogens of infection. Type |
is caused by anaerobes. Type Il is caused by Streptococcus
spp. Type lll is caused by Clostridium species, gram-
negative bacteria, Vibrios spp., Aeromonas hydrophila. And
Type IV is caused by Candida spp., Zygomycetes spp’. The
number of pathogens may vary from area to area. Thus,
the diagnosis must be confirmed by culture. The treatment
must be surgical excision, good postoperative care, and
adequate nutrition®. The amount of tissue that needs to be
excised, however, is a controversial issue because the skin
in the extremities usually appears normal®.

A review showed that surgery time, that is less
than 12 hours, reduced the mortality rate by 7.5 times'.
Surgery performed over 24 hours showed a 9-fold increase
in mortality rates”. The traditional research focused on

aggressive surgical debridement to remove as much of the
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necrotic tissue as possible in one operation'. A research
study showed that excessive surgery increased amputation
and mortality rates'. Thus, patients with infection in the
extremities should have surgery in order to remove the

7 This was also

necrosis only in the infected area
confirmed by the general consensus that careful trimming
of necrosis on the soft tissue is required. In Europe
and America, the NF was found mainly at the abdominal
wall, genitalia, sacrum, buttock and perineumws. Fournier’s
gangrene was a predominant type of NF'®*°. Some patients
who reserve intensive care units and pulmonary function
should consider surgical management under general
anesthesia (GAD), which is a good choice®.

There are different surgeries performed on NF
patients, including by local excisional debridement with
a xylocaine block, spinal block, or GAD. The choice of
appropriate lidocaine anesthetic technique is dependent on
patient status, duration of operation, skill of the operator,
degree of sepsis, wound size, the site of infection, and the
stage of coagulopathy. In regards to patients with a history
of lidocaine allergy, the regional and local anesthesia should
be avoided. In some situations, patients have to be moved
to more than one position; including the prone, lateral and
lithotomy positions, making anything other than GAD more
of an anesthetic challenge®.

Based on the literature review, local anesthesia in
widespread surgery can block nerve endings and axons.
In regards to a peripheral nerve block, surgical anesthesia
can be injected from the skin layer, deep into the fascia

14,23

and muscles ™. The maximum dose of xylocaine could

be up to 300 mg, provided that there is no patient allergy

19-21

history ™. Epinephrine 1 in 200,000 has also been used
to help stop bleeding. Furthermore, the concentration
can be diluted to 1% or 0.5% in respect of lidocaine, for
local anesthesia®. In addition, a consecutive series of NF

reported that bedside biopsy under local anesthesia with
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an immediate frozen section evaluation of the inflammatory
process and debridement improved survival rate®. The
use of local anesthesia for removing a necrotic tissue is
commonly used in patients who have small wounds. The
lesion at lower extremity and foot has an estimated mean
size of infection of 9.7 cm® (in a pilot study, the lesions were
10.8 cm” in local xylocaine block (LAD) and 8.6 cm® in GAD,
respectively), considering small size, thus, local anesthesia
can be performed. The best surgery is that the patient needs
quick access to the surgery, adequate surgical debridement,
less time operation, safe surgery, lowest pain score after
an operation, and low cost. From the aforementioned
literature review, there were no studies comparing clinical
outcomes between excisional debridement surgery using
local anesthesia and GAD in NF. Therefore, this study was
aimed to compare clinical outcomes between the excisional
debridement with a LAD and excisional debridement under
GAD at the preoperative, peri-operative, and postoperative
times as well as in regards to types of NF, and the total

direct costs of treatment.

Material and Methods

This study was approved by the Research Ethics
Committee of The Sisaket Hospital under SSKH REC No.
052/65 E. This retrospective clinical record review was

undertaken at Sisaket Hospital.

Inclusion and Exclusion Criteria

The inclusion criteria were patients who received
excisional debridement under LAD and under GAD for NF
as listed in the Sisaket Hospital database from January 1,
2017, to December 31, 2019. Medical records of NF with
excisional debridement were identified as per ICD10 of
M726, and ICD9 of CM 86.22. Patients with excisional
debridement under spinal block or other procedures and

patients who died before an operation were excluded.
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Definition: NF diagnostics in ICD10 (code: M726)

1. It must be described as swelling, redness and
hemorrhagic bleb with infected deep to fascia combined
with pain.

2. A high-solution ultrasound may be performed to
detect fluid in the fascia layer.

3. An excisional debridement must be performed
or the operative note must describe gangrene or necrosis
fascia.

When operated by non-excisional debridement, the
diagnosis was cellulitis. Therefore, in this research, patients
diagnosed with NF according to the principles of ICD will be
used, who also had excisional debridement (ICD9-CM 86.22).

Sample size

A pilot study was conducted using a sample of 10
participants in each group, both GAD and LAD groups, to
calculate the sample size the n4Studies application was
used.

The sample size for the two independent groups
was estimated based on two independent means of equal
samples. The length of hospital stay in GAD was 9.60+10.67
(28), in LAD it was 2.90+2.92. The minimum sample size
was 22 people per group (with 0=0.05, two-tailed) with
80% power to reject the null hypothesis in regards to the

length of hospital stay.

Procedures

All medical records of excisional debridement
under a LAD and under GAD as a treatment for NF were
retrieved. Data extraction was designed using a google
sheet to collect data at the preoperative, peri-operative, and
postoperative times. The total direct cost of treatment was
analyzed using only the provider’s perspective. It included
medications, surgical procedures, labs, and other costs on

each admission.
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1. At the preoperative time, the data included age,
gender, underlying disease, sites of infection, history of
trauma, vital signs on admission day (body temperature,
pulse, systolic pressure), the onset of disease, door-to-
operating room time, preoperative laboratory test (HCT,
CBC, platelet, BUN, creatinine, HCOS, blood sugar).
The sites of infection were divided into 4 groups: upper
extremities, lower extremities, buttock, and others including
genitalia, back, frank and the abdominal wall.

2. In regards to the peri-operative time, the data
included the surgical technique, and types of anesthesia
operating times, number of reoperations, and blood loss.

3. In regards to the postoperative time, the data
included mortality rate, the length of hospital stay, pain score
at day1 day2 day3, opioid drug use (postoperative mg of
morphine used on Day1, Day2, Day3), and the total direct
costs of treatment. The pain score used a rating scale of
0 to 10. Zero was no pain and 10 was the worst pain that
the patient had ever felt, as reported by patients.

4. Types of NF

Steps of local excisional debridement with a LAD:

1. Evaluate patients with no history of allergic
reactions to anesthetics; assess wound size and where
the appropriate amount of xylocaine can be applied.

2. Use 0.5-1% xylocaine with Epinephrine 1 in
200,000(1mg/kg BW). An anesthetic is injected around the
wound above demarcation at approximately 1 cm and field
block to the site of the infection deep in the fascia.

3. Test the action of xylocaine. After that, an incision
is made 1 cm above the demarcation area and Metzenbaum
scissors are used to remove the necrotic tissue up to the
muscle beneath the necrotic fascia.

4. Stop the bleeding point. Clean the wound and
close it.

5. Assess the wound daily.
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Statistical analysis

All data were compared between the LAD and
GAD groups. Descriptive statistics were used. Categorical
variables were compared using the chi-squared test, and
continuous data were compared using the independent
t-test for normally distributed data as well as the Mann-
Whitney U test for data with non-normal distribution. STATA

Program version 13 was used to analyze statistics.

Results

There were 245 patients who received the excisional
debridement in NF and were included in this study. Sixty-
five patients (26.4%) received excisional debridement under
local LAD and 180 patients (73.5%) received excisional
debridement under GAD.

The comparisons at the preoperative time
between LAD and GAD

Comparing preoperative data between the LAD and
GAD groups, There were statistically significant differences
between groups in having diabetes, the history of trauma,
and door-to-operating room time (p-value<0.05) as shown
in Table 1.

The comparisons at the peri-operative time
between LAD and GAD

When comparing the peri-operative data, LAD had
a shorter operating time than GAD (p-value<0.05) and LAD
had less blood loss than GAD (p-value<0.05) as shown in
Table 2. The number of patients who received reoperations
for the 2™, 3 and 4" in the LAD group was less than in
the GAD group.

The comparisons at the postoperative time
between LAD and GAD

When comparing the postoperative outcomes, the
mortality rate of LAD and GAD were 3.08% and 2.22%,
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Table 1 Comparing preoperative data between LAD and GAD groups

Variable LAD n=65 GAD n=180 p-value
Gender n (%): Male 46 (70.77%) 119 (66.11%) 0.492
Age (years) (mean+S.D.) 56.49+18.86 56.11+11.25 0.940
Sites of infection 0.484

Lower 56 (86.15%) 157 (87.22%)

Upper 9 (13.85%) 18 (10.00%)

Buttock 0 (0.00%) 1 (0.56%)

Other 0 (0.00%) 4 (2.22%)
Diabetes mellitus n (%) 14 (21.54%) 66 (36.67%) 0.026*
Chronic renal failure n (%) 13 (20.00%) 54 (30.00%) 0.121
Liver disease n (%) 2 (3.08%) 17 (9.44%) 0.100
History of trauma n (%) 49 (75.38%) 90 (50.00%) 0.000*
HCT (%) (mean+S.D.) 32.43+6.22 30.61+6.67 0.062
HCO, (mEg/) (mean+S.D.) 23.11+£3.40 22.30+4.63 0.097
Onset of disease(day) (mean+S.D.) 6.31+8.68 5.60+5.64 0.081
(median, 1QR) 4(2,7) 5(3,7)
Door-to-operating room time (hr.) (mean+S.D.) 5.37+4.50 8.48+4.39 <0.0001*
(median, 1QR) 5(1, 8) 8 (5.5, 11)
BT (°C) (mean+S.D.) 37.52+1.04 37.45+0.95 0.694
Pulse (bpm)(mean+S.D.) 96.93+87.56 91.20+14.37 0.018
S systolic blood pressure (mmHg) (mean+S.D.) 122.89+18.80 123.37+£51.69 0.191
Blood Sugar (mmol/) (mean+S.D.) 131.23+66.91 155.72+8.17 0.158

*Mann-Whitney U test, IQR=interquartile range

“Other (site of infection): Genitalia=1 case, back=1 case, frank and abdominal wall=1 case.

HCT=Hematocrit, HCOa=serum bicarbonate, BT=body temperature, BP sys=systolic blood pressure, LAD=local xylocaine block, GAD=general

anesthesia, mmHg=millimeter of mercury, mmol/=millimoles per liter

Table 2 Comparing peri-operative outcomes between the LAD and GAD groups

Variable LAD n=63 GAD n=180 p-value
Operating time (Min.) (mean+S.D.) 15.85+6.82 26.40+12.53 <0.0001*
Blood loss (cc) (mean+S.D.) 15.31£8.14 49.55+63.58 <0.0001*
(Median, 1QR) 10 (10, 20) 20 (20, 50)
Number of reoperations (times)

Second operation 2 (8.17%) 32 (17.77%)

Third operation 1 (1.58%) 8 (4.44%)

Fourth operation 0 (0.00%) 2 (1.11%)

*Mann-Whitney U test

IQR=interquartile range, LAD=local xylocaine block, GAD=general anesthesia
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respectively. LAD showed statistically significant differences in
the shorter length of stay (p-value<0.05), lower postoperative
pain score on Day 1, Day2, Day3 (p-value<0.05), less opioid
drug use (p-value<0.05) and lower total direct costs of

treatment than GAD (p-value<0.05) as shown in Table 3.

The comparisons of the types of NF between
LAD and GAD

From the classification of NF according to the
pathogens, there were no statistically significant differences

as shown in Table 4.

Discussion

The treatment of NF by surgery showed that patients
in the LAD group had a lower door-to-operating room time
than GAD group. The comparison of perioperative outcomes
between the LAD and GAD groups revealed that not only
operating time and blood loss were significantly greater
than in the GAD group, but also the number of reoperations
was much higher in the GAD group. This implies that the
severity of the NF between each group may be different,
GAD may be more severe than LAD due to the number of
GAD with diabetes mellitus having more than LAD, which
may impact the choice of anesthesia.

In regard to the peri-operation time, LAD had
better surgical outcomes vs. GAD, as well as shorter
time operation, lower blood loss, and lower number of
reoperations. In regards to the postoperation time, the LAD
group had a shorter length of stay, lower pain scores, less
opioid drug use and lower total direct costs of treatment.

A report revealed that LAD could slow the progression
of NF for several weeks’. An explanation is that LAD is
more likely to be caused by trauma, and the number of
patients with diabetes mellitus is statistically lower in Table 1.
However, an adequate surgical excisional debridement

should be a procedure that is simple, and easy to perform
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in every hospital, enhancing the quality of life of patients,
with low pain and is highly cost-effective. Excisional
debridement under GAD in Europe and America was used
to treat Fournier’s gangrene predominated in the abdomen,
sacrum, genitalia and perineum'®. This study might have a
benefit of local anesthesia over GAD in regards to patients
with small lesions on their extremities or patients who need
serial debridement.

The number of reoperations in the LAD group was
fewer than in the GAD group, however, there was no
statistically significant difference. Most patients in Sisaket,
Thailand experienced foot infections. A pilot study showed
that the sizes of the wounds were 10.8, 8.6 cm® in LAD,
and GAD, respectively. The average wound had a size of
9.7 square centimeters, which was not too large. However,
the medical records in this study did not provide information
about the size of the wounds, which was a limitation of this
study. The choice of appropriate anesthetic technique is
depending on the infected site, size of the infected wounds,
patients’ status, duration of the operation, and skill of
operators.

In rural areas, there is still a shortage of
anesthesiologists. In this situation, surgeons will have
worried about using early LAD with excisional debridement.
Furthermore, a report showed that the early bedside local
anesthesia with biopsy and frozen section evaluation and
treatment of an inflammatory process and immediate
surgical debridement improved survival in NF patients™.
This study showed the benefits of LAD over GAD in terms
of door-to-operating room time, lower operating time
and blood loss, shorter length of hospital stay and cost-
effectiveness. The limitation of using the LAD method is that
it should not be used in patients with large wounds, a site
of infection other than extremities, that is hemodynamically
unstable, who have a rapid progression of infection and

who have a history of allergic reactions to anesthetics.
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Table 3 Comparing postoperative outcomes between the LAD and GAD groups

Variable LAD n=63 GAD n=180 p-value
Mortality 2 4 0.702
(Mortality rate) (3.08%) (2.22%)

Length of stay(days) (mean+S.D.) 3.37+2.88 7.76+£11.55 0.0004*
(Median, 1QR) 2(1,4) 32,7

Total direct costs of treatment (Baht) (mean+S.D.) 10,521.40+3,954.78 26,072.71£25,105.30 0.0001*
(Median, IQR) 9,881 (8,910, 13,000) 15,348 (11,756, 29,319)

Pain score day1l (mean+S.D.) 3.56+0.73 4.25+0.95 0.0001*
(Median, IQR) 3 (3, 4) 5 (4, 5)

Painscore day2 2.93+0.49 3.68+0.93 0.0001*
(mean+S.D.)

(Median, IQR) 3(3,3) 4(3,4)

Pain score day3 (mean+S.D.) 2.68+0.47 3.20+£0.85 0.0014
(Median, IQR) 3(2,3) 3 (3, 4)

Opioid drug use on Day1(mg) (mean+S.D.) 1.15+1.96 4.79+2.78 0.0001
(Median, 1QR) 0 (0, 3) 4 (3, 6)

Opioid drug use on Day2(mg (mean+S.D.)) 0.00+0.00 4.46+3.17 0.0001
(Median, 1QR) 0 (0, 0) 4 (3, 8)

Opioid drug use on Day3(mg) (mean+S.D.) 0.00+0.00 2.90+2.55 0.0022
(Median, IQR) 0 (0, 0) 3 (0, 4)

*Mann-Whitney U test

Pain score: assessment using 0 to 10 numeric rating scale.

Opioid drug use(post-operative mg of morphine/day in day1, day2, day3).
IQR=interquartile range, LAD=local xylocaine block, GAD=general anesthesia

Table 4 Comparing the types of necrotizing fasciitis (NF) between LAD and GAD

Type NF n (%) LAD GAD p-value
Type I: anaerobe 21 (50.00%) 78 (568.65%) 0.271
Type II: streptococcus+staphylococcus 14 (33.33%) 30 (22.56%)

Type Ill: gram-, gram+ 7 (16.67%) 19 (14.29%)

Type IV: fungus 0 (0.00%) 6 (4.51%)

*Mann-Whitney U test
LAD=local xylocaine block, GAD=general anesthesia
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Conclusion

LAD is a practical procedure in the management of
NF that showed better clinical outcomes and lower costs
of treatment vs. GAD. However, the decision to use LAD
should be based on wound size, progression of the disease,

the sites of infection, and the skill of surgeon.

Acknowledgement
Chonwit Laotong, Director of Sisaket Hospital, Assoc.

Prof.Dr. Phayom Sukaneknun Olson, Dr.Nidhikul Temaium.

Funding sources

Sisaket Hospital Medical Education Center.

Conflict of interest

None.

References

1. Jones J. Investigations upon the nature, causes and treatment
of hospital gangrene as it prevailed in the confederate armies.
In: Hamilton FH, Editor, Surgical memoirs: war of the rebellion,
Cambridge: Riverside Press; 1871;p.1861-5.

2. Kalaivani V, Hiremath BV, Indumathi VA. Necrotising soft
tissue infection-risk factors for mortality. J Clin Diagn Res
2013;7:1662-5.

3. Kaul R, McGeer A, Low DE, Green K, Schwartz B. Population
based surveillance for group A streptococcal necrotizing fasciitis:
clinical features, prognostic indicators, and microbiologic analysis
of seventy-seven cases. Ontario group a streptococcal study.
Am J Med 1997;103:18-24.

4. Freischlag JA, Ajalat G, Busuttil RW. Treatment of necrotizing
soft tissue infections, Am J Surg 1985;149:751-5.

5. Lille ST, Sato TT, Engrav LH, Foy H, Jurkovich GJ. Necrotizing
soft tissue infections: Obstacles in diagnosis. J Am Coll Surg
1996;182:7-11.

6. Praekhunnatham H, Thuntirat P, Rattanathammakul T. The
incidence of necrotizing fasciitis in Thailand in 2018. Weekly

epidemiological surveillance report, Thailand 2019;50:241-7.

Journal of Health Science and Medical Research

20.

21.

Phattharathiwanon M. Predictors of mortality in necrotizing
fasciitis in Sisaket Hospital. Dis Control J 2010;36:194-8.
Morgan MS. Diagnosis and management of Necrotizing fasciitis:
a multiparametric approach. J Hosp Infect 2010;75:249-57.
Wong CH, Andrew K, Agnes B. Approach to debridement in
necrotizing fasiitis. Am J Surg 2008;196:e19-e24.

. Misiakos EP, Bagias G, Patapis P, Sotiropoulos, Kanavidis

P, Machairas A. Current concepts in the management of

necrotizing fasciitis. Front Surg 2014;1:36.

. Mok MY, Wong SY, Chan TM. Necrotizing fasciitis in rheumatic

diseases. Lupus 2006;15:380-3.

. Roje Z, Roje Z, Matic D, Librenjak D, Dokuzovic S, Varvodic J.

Necrotizing fasciitis: literature review of contemporary strategies
for diagnosing and management with three case reports: torso,
abdominal wall, upper and lower limbs. Word J Emerg Surg
2011;23:46.

. Bilton BD, Zibari GV, McMillan RW, Aultman DF, Dunn G,

McDonald JC. Aggressive surgical management of necrotizing
fasciitis serves to decrease mortality: a retrospective study. Am

Surg 1998;64:397-400.

. Willium OH. Anesthetic implications of necrotizing fasciitis.

AANA J 2003;71:37-40.

. Wong CH, Yam AK, Tan AB, Song C. Approach to debridement

in necrotizing fasciitis. Am J Surg 2008;196:19-24.

. Wong KC, Shih CH. Necrotizing fasciitis of the extremities. J

Trauma 1992;32:179-82.

. Sarani B, Strong M, Pascual J, Schwab CW. Necrotizing fasciitis:

current concept and review of the literature. J Am Coll Surg 2009;
208:279-88.

. Majeski JA, Alexander JW. Early diagnosis, nutritional support,

and immediate extensive debridement improve survival in

necrotizing fasciitis. Am J Surg 1983;145:784-7.

. Brafa A, Grimaldi L, Brandi C, Nisi G, Calabro M, Campa SA,

et al. Abdominoplasty as a reconstructive surgical treatment
of necrotizing fasciitis of the abdominal wall. J Plast Reconstr
Aesthet Surg 2009;62:136-9.

Misiakos EP, Bagias G, Papadopoulos I, Danias N, Patapis P,
Machairas N, et al. Early diagnosis and surgical treatment for
necrotizing fasciitis: a multicenter study. Front Surg 2017;4:5.
Rosenberg PH, Veering BT, Urmey WF. Maximum recommended
doses of local anesthetics: a multifactorial concept. Reg Anesth

Pain Med 2004;29:564-75.

J Health Sci Med Res 2023;41(4):e2023927



Excisional Debridement under Local Anesthesia in NF Phattharathiwanon M.

22. Tsai T, Gadsden J, Connery C. Local infiltration anesthesia. 24. Braid DP, Scott DB. Effect of adrenaline on the systemic
In: Hadzic A, editor. NYSORA textbook of regional anesthesia absorption of local anaesthetic drugs. Acta Anaesthesiol Scand
and acute pain management. New York: McGraw-Hill Medical; 1966; 23(Suppl):334-46.
2007;pp.181-92. 25. Majeski J, Majeski E. Necrotizing fasciitis: improved survival

28. Ball C, WesthorpeR. Local anaesthesia after cocaine. Anaesth with early recognition by tissue biopsy and aggressive surgical
Intensive Care 2004;32:257. treatment. South Med J 1997;90:1065-8.

Journal of Health Science and Medical Research 9 J Health Sci Med Res 2023;41(4):e2023927



