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Abstract
BACKGROUND
Necrotizing fasciitis is a severe bacterial skin infection that spreads quickly and is
characterized by extensive necrosis of the deep and superficial fascia resulting in
the devascularization and necrosis of associated tissues. Because of high
morbidity and mortality, accurate diagnosis and early treatment with adequate
antibiotics and surgical intervention are vital. And timely identification and
treatment of complications are necessary to improve survival of patient.

CASE SUMMARY
We report a case of necrotizing fasciitis caused by Staphylococcus aureus in a
patient using high doses of glucocorticoid and suffering from secondary diabetes
mellitus. He was admitted to our hospital due to redness and oedema of the
lower limbs. After admission, necrotizing fasciitis caused by Staphylococcus aureus
was considered, and he was discharged after B-ultrasound drainage and multiple
surgical operations. In the process of treatment, multiple organ functions were
damaged, but with the help of multi-disciplinary treatment, the patient got better
finally.

CONCLUSION
The key to successful management of necrotizing fasciitis is an early and accurate
diagnosis. The method of using vacuum sealing drainage in postoperative
patients can keep the wound dry and clean, reduce infection rate, and promote
wound healing. Interdisciplinary collaboration is a vital prerequisite for
successful treatment.

Key words: Necrotizing fasciitis; Surgical debridement; Vacuum sealing drainage; Multi-
disciplinary treatment; Case report
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Core tip: Diagnosis of necrotizing fasciitis is difficult due to absence of typical signs.
Some imaging techniques involving computed tomography, magnetic resonance
imaging, and ultrasound could provide valuable morphological features for diagnosis of
necrotizing fasciitis. Our case highlights the importance of a combination of antibiotics,
multiple surgical debridements, and multi-disciplinary treatment for the successful
management of the patient with necrotizing fasciitis caused by Staphylococcus aureus.

Citation: Xu LQ, Zhao XX, Wang PX, Yang J, Yang YM. Multidisciplinary treatment of a
patient with necrotizing fasciitis caused by Staphylococcus aureus: A case report. World J
Clin Cases 2019; 7(21): 3595-3602
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INTRODUCTION
Necrotizing fasciitis (NF) is a severe soft tissue infection that spreads quickly and is
characterized by extensive necrosis of the deep and superficial fascia resulting in the
devascularization and necrosis of associated tissues. This rare condition has a high
mortality rate and poses diagnostic and management challenges to the clinician. It can
rapidly deteriorate into shock and sepsis, which may lead to multi-organ failure and
an  imminent  life-threatening  condition[1].  The  high-risk  conditions  are  diabetes
mellitus,  liver  cirrhosis,  alcoholism,  hypertension,  chronic  renal  insufficiency,
immunocompromised status,  being elderly,  malnourishment,  and malignancy[2].
Typical/initial  local  clinical  signs  include  erythema,  extensive  oedema,  pain,
discoloured wound drainage,  vesicles  or  bullae,  necrosis,  and possibly  crepitus.
Systemic symptoms involve fever, toxic delirium, typical symptoms of septic shock
(tachycardia,  weak pulse,  and hypotension),  and eventually multi-organ failure.
Because of high morbidity and mortality, accurate diagnosis and early treatment with
adequate antibiotics and surgical intervention are vital[3]. Complex resuscitation and
intensive care, including rehabilitation, are standard components of post-surgical
management. This article describes the treatment and outcomes of one patient with
NF,  discusses  the  identification  and  treatment  of  complications,  and  explores
interdisciplinary collaboration as a vital prerequisite for successful treatment.

CASE PRESENTATION

Chief complaints
A 61-year-old man presented with a 2-mo history of systemic erythema and one and a
half- months history of oedema of the lower limbs.

History of present illness
He had been  administered  allopurinol  tablets  two months  ago  because  of  gout;
unfortunately, he developed a systemic rash. The rash was scattered throughout the
body, was granular with dark red papules, and was accompanied by scratches, partial
ulceration,  and scabs.  He denied any cough,  cold,  fever,  joint  pain,  diarrhea,  or
urinary  symptoms.  He  initially  sought  care  at  an  outside  hospital,  where  his
laboratory data  showed an elevated white  blood cell  count  (32.3  × 109/L,  91.6%
neutrophils and 2.6% eosinophils), high C-reactive protein (CRP) (175 mg/L), and
high ALT (133 U/L). He was diagnosed with drug-induced dermatitis and was given
60 mg glucocorticoid once a day (reduced by 8 mg every 5 d) and loratadine and
cetirizine  as  antiallergic  therapy.  The  rash  disappeared  and  the  patient  was
discharged. One and a half months ago, the patient presented with oedema of both
lower limbs, particularly the right lower limb, associated with redness on the back of
the foot, local tenderness, and higher skin temperatures (Figure 1). He came to our
institution for help.

History of past illness
The patient had a 5-year history of hypertension and a 2-mo history of secondary
diabetes associated with glucocorticoids.

Personal and family history
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Figure 1

Figure 1  Bilateral lower limb oedema and scattered skin redness, partly purplish red.

The patient had no personal or family history.

Physical examination upon admission
At admission, his blood pressure was 129/86 mmHg, and his heart rate was 124
beats/min with a temperature of 38.7 °C. His respiration was 17 breaths per minute,
and  his  saturation  was  95%  without  oxygen.  Physical  examination  revealed  a
localized red-purplish discoloration on both lower limbs. His chest was clear, and his
abdomen was soft, with no guarding or rigidity.

Laboratory examinations
His initial blood tests showed a white blood cell count of 13.2 × 109/L, neutrophilia at
93%, and hemoglobin (HGB) of 79 g/L. He had an elevated CRP level of 302 mg/L,
elevated procalcitonin level of 2.84 ng/mL, degraded albumin level of 24 g/L, high
serum creatinine  (4.95  mg/dL),  and elevated  B-type  natriuretic  peptide  (1791.6
pg/mL).  His  glycosylated haemoglobin was as  high as  9.2%.  Arterial  blood-gas
sampling indicated metabolic acidosis (pH: 7.32; base excess: -6.0 mEq/L). Blood
electrolyte and liver function levels were normal. His chest radiography and other
laboratory data, including amylase and cardiac enzyme levels, were unremarkable.

Imaging examinations
An  ultrasonography  scan  showed  oedema  of  the  dorsum  of  the  feet,  and  an
intermuscular abscess of the right calf was suspected (Figure 2). Magnetic resonance
imaging (MRI) of both lower limbs revealed multiple muscle and subcutaneous soft
tissue swelling, and intermuscular abscesses were observed (Figure 3).

FINAL DIAGNOSIS
Based on the clinical findings and the results of the pus and blood culture, the patient
was finally diagnosed with NF caused by Staphylococcus aureus.

TREATMENT
At admission, with a suspected diagnosis of soft tissue infection secondary to diabetes
mellitus,  the patient was started on broad-spectrum intravenous antibiotics with
cefoperazone sodium/sulbactam sodium (2 g every 8 h) and caspofungin (50 mg
every day). He received serum albumin and fluids intravenously. Immunoglobulins
were also administered.  Blood glucose was monitored,  and insulin was injected
subcutaneously to control blood glucose levels. The target of blood glucose control
was fasting levels of 5.0-7.0 mmol/L and no more than 11.0 mmol/L after meals.
While all of these were being performed, an ultrasonography scan showed oedema of
the dorsum of the feet, and an intermuscular abscess of the right calf was suspected
(Figure 2). Thus, ultrasound-guided abscess puncture and drainage were performed
the following day, and 105 mL of bloody purulent fluid was drained. On the second
day after drainage, his temperature dropped to 37.4 °C, and laboratory data showed a
degraded white blood cell count (10.5 × 109/L, with 88.9% neutrophils) and a CRP
level of 128.50 mg/L. Gram staining of the purulent fluid showed the presence of
Gram-positive  cocci.  A  subsequent  culture  of  the  purulent  fluid  confirmed
Staphylococcus  aureus  as  the  causative  organism.  Staphylococcus  aureus  was  also
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Figure 2

Figure 2  Ultrasonography showed an abscess in the intermuscular right calf (the range is approximately 9.69
cm × 1.81 cm).

detected in blood culture. The sputum culture was negative. Methicillin-resistant
Staphylococcus  aureus  was not  isolated from the culture.  Intravenous injection of
linezolid was given according to drug sensitivity. Unfortunately, on the following
day, the patient presented with fever again, and the second ultrasound showed that
the abscess was narrowed, but the drainage was not smooth, and a little purulent
fluid was drained from the tube every day. An MRI scan of both lower limbs revealed
multiple muscle and subcutaneous soft tissue swelling, and intermuscular abscesses
were observed (Figure 3). He underwent surgical debridement of the necrotic tissue
within 48 h of his arrival to our department. The necrotic tissue in the deep fascia was
greyish during the operation (Figure 4), and the presence of purulent fluid confirmed
the diagnosis. The culture of the necrotic tissues revealed Staphylococcus infection.
Postoperatively,  vacuum  sealing  drainage  (VSD)  was  performed,  the  negative
pressure was maintained between 40 and 60 kPa, and saline was given for continuous
irrigation.  One  week later,  the  patient  received the  second debridement  for  the
unhealed  right  leg.  The  sixth  day  after  the  seconded  debridement,  the  patient
suddenly coughed up 3 mL of bloody sputum before the third debridement. He was
short of breath, and his saturation was 93% with an oxygen concentration of 33%.
Remarkable wheezes in both lungs were heard on auscultation. Echocardiography
showed slight enlargement of the left ventricular cavity with an ejection fraction of
57%, with a small  amount of pericardial effusions.  Blood tests showed moderate
anaemia (67 g/L of HGB), elevated brain natriuretic peptide (>9000 ng/mL), and a
slight elevation of lactate dehydrogenase. A computed tomography (CT) scan of the
chest  showed acute  bilateral  pulmonary oedema and a  small  amount  of  pleural
effusions at the base of both lungs (Figure 5A). For the benefit of the patient, we
organized multi-disciplinary treatment on time,  including the infectious disease
department, intensive care unit, cardiology department, respiratory department, and
orthopaedics  department.  All  the experts  agreed that  severe  infection and toxin
deposition damaged the myocardium, leading to decreased cardiac function and
acute left heart failure. In terms of treatment, in addition to the antibacterial therapy
mentioned above, non-invasive positive pressure ventilation was given to reduce left
ventricular loading, combined with glucocorticoids to relieve toxaemia. Diuretics
were  used  appropriately,  and  the  amount  of  intravenous  fluid  input  was  in
accordance with the amount of output, with a slow infusion rate. Immunoglobulin
and thymosin were administered to boost the immune system of the patient. Red
blood cells and erythropoietin (EPO) supplementation were intermittently infused
because of anaemia. These aggressive therapeutic interventions gradually improved
his general condition. After 1 wk of the abovementioned procedures, repeated CT
scans showed bilateral pulmonary oedema and pleural fluid absorption (Figure 5B).
By  the  time  the  patient's  heart  and  lung  function  could  tolerate  surgery  and
anaesthesia,  he  received  repeated  debridement  once  a  week,  and  a  total  of  6
debridements were performed.
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Figure 3

Figure 3  Magnetic resonance imaging of bilateral lower limbs. A: Bilateral thigh cross-sectional magnetic
resonance imaging (MRI) revealed oedema and blurred muscle space in the right thigh; B: Bilateral cross-sectional
MRI of the lower leg revealed subcutaneous and intermuscular space oedema and blurred muscle clearance; C:
Coronal MRI images of bilateral lower legs (red arrows represent subcutaneous oedema; yellow arrows represent
interstitial oedema). R: Right side; T1W1: T1-weighted images; T2W1: T2-weighted images.

OUTCOME AND FOLLOW-UP
Finally, skin grafting was performed on the dorsum of the right foot after several
debridements. The patient was discharged 4 mo after hospitalization. We carried out
regular follow-ups every 6 mo, which revealed that the patient remained alive with
well-controlled diabetes.

DISCUSSION
The term “necrotizing fasciitis” has developed over the past few centuries. It was first
described in soldiers during the American Civil War in the 18th century[1]. The term
“necrotizing fasciitis”  was first  proposed by the American surgeon B.  Wilson in
1952[4].

According to the microorganism involved, four types of NF are classified[5]. Type I
is the most common type (70%-90%) and is a mixed infection caused by Gram-positive
cocci (Streptococcus and Staphylococcus), Gram-negative bacteria (Escherichia coli,
Acinetobacter,  Pseudomonas,  and  Klebsiella),  and  anaerobic  bacteria  such  as
Clostridium and Bacteroides[5,6].  Type II  NF is  generally  monomicrobial,  usually
caused by group A Streptococcus alone or in combination with Staphylococcus aureus[7].
Type III describes a specific infection caused by marine Vibrio vulnificus[8]. Type IV is
caused by a fungal infection, with the most common species being Candida spp. or
zygomycetes[8,9].

The predisposing factors for NF are diabetes mellitus, liver cirrhosis, alcoholism,
hypertension, chronic renal insufficiency, malignant tumours, immunosuppressive

WJCC https://www.wjgnet.com November 6, 2019 Volume 7 Issue 21

Xu LQ et al. Necrotizing fasciitis patient caused by Staphylococcus aureus

3599



Figure 4

Figure 4  Operative image showing necrotic fascial tissue.

therapy, and intramuscular injection of non-steroidal anti-inflammatory drugs[10].
Among them,  type  2  diabetes  is  the  most  common potential  medical  condition.
Although this patient had no previous history of diabetes, he had high blood glucose
and  glycosylated  haemoglobin  at  the  time  of  admission  and  had  a  history  of
glucocorticoid therapy before admission. It was considered that he had secondary
diabetes caused by glucocorticoids. Early symptoms of NF are not very typical; they
are easy to ignore by clinicians. The early clinical signs of NF may include erythema,
swelling,  and  local  tenderness[11].  With  the  development  of  infection,  the  skin
characteristically  becomes  more  erythematous,  with  pain  and swelling,  and the
boundary is blurred. The skin is purple-red and may become necrotic with bullae
formation  and  eventually  form  haemorrhagic  and  gangrenous  lesions.  Large
haemorrhagic  bullae,  skin  necrosis,  fluctuance,  crepitus,  sensory  and  motor
impairment are the late symptoms of NF. It is essential to be alert to these symptoms
because  the  earlier  diagnosis  of  NF  results  in  better  outcomes  and  fewer
complications[12]. Systemic clinical symptoms include fever, toxic delirium, typical
signs  of  shock  (tachycardia  and  hypotension),  and  eventually  multi-organ
dysfunction[13-15]. According to the current literature, the incidence of NF is relatively
low,  but  the  reported  total  mortality  rate  is  as  high  as  20%[7].  The  total  cost  of
treatment during hospital stay was significantly high. NF develops frequently in the
limbs, but also in the head and neck, trunk, perineum, and scrotum[16-19].  Fournier
gangrene is a specific type of necrotizing infection that occurs on the skin and soft
tissue of the perineum[20]. In our case, the infection site was typical, and pathogenic
bacteria were cultured in the early stage, which played a significant role in the timely
diagnosis of this disease. Early laboratory tests may be normal, but as the infection
progresses, laboratory findings include anaemia, raised erythrocyte sedimentation
rate, thrombocytopenia, bloody urine, elevated creatine kinase, hyperbilirubinemia,
azotemia, decreased albumin, hyponatremia, hypocalcaemia, and metabolic acidosis.
Clinical  diagnosis  is  typically  done  by  imaging,  including  plain  X-rays  and
ultrasound; CT and MRI are helpful in diagnosing suspicious cases. X-rays may show
evidence  of  air  in  the  involved  soft  tissue[21].  Ultrasound  scans  may  show  an
irregularly shaped hypoechoic area, subcutaneous thickening, and air due to focal fat
necrosis and inflammation. Emphasis should be placed on its utilization to save time
for the timely management of life-threatening necrotizing infections[22]. CT and MRI
can help to detect asymmetric fascial thickening, soft tissue air, blurred fascial planes,
inflammatory fat stranding, reactive lymphadenopathy, and the presence and extent
of infection. Compared to X-rays and ultrasound, CT and MRI have higher sensitivity
and specificity in the diagnosis of NF. Currently, MRI is considered to be the gold
standard imaging technology because of  its  high soft  tissue contrast[23].  Surgical
exploration can also establish the diagnosis of NF. Early surgical exploration and
broad-spectrum intravenous antibiotics (covering Gram-positive, Gram-negative, and
anaerobic bacteria) play an important role in successful treatment.  However,  the
extent of debridement depends on the physical findings during the operation and not
on the  CT or  MRI  images.  The  excised  tissue  should  be  sent  for  Gram staining,
culture,  and histological  examination.  The  necrotic  tissue  should be  completely
removed and fully drained, and no dead space should be allowed. If the necrotic area
of fascia is enlarged, repeated operations are required. Wound closure is carefully
planned because early closure carries the risk of residual infection and poor healing.
After  the  bacterial  culture  and  drug  sensitivity  results  are  obtained,  sensitive
antibiotics are administered. VSD is a wound management method that involves
placing a closed dressing on a dedicated wound package and applying a vacuum on
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Figure 5

Figure 5  Computed tomography scan of the chest. A: Acute bilateral pulmonary oedema and a small amount of pleural effusions at the base of both lungs; B:
Bilateral pulmonary oedema and pleural fluid were absorbed.

the dressing. It has been shown to promote wound healing, control wound drainage,
and prevent infection. The significance of maintaining continuous negative pressure
on the wound is to remove the metabolism products at the wound surface in a timely
manner, keep the wound dry and clean, increase granulation, increase local blood
perfusion, decrease hospital length of stay, and expedite final wound closure. At the
same time, VSD allows the solution to dwell and then applies a negative pressure to
remove the liquid along with any debris. It is especially useful for infectious wounds
requiring frequent debridement[24]. Albumin can promote wound healing, while red
blood cells and EPO supplementation can promote the proliferation of red blood cells.
Intermittent infusion of plasma and immunoglobulins can improve the body’s non-
specific immunity. Studies have shown that a large amount of immunoglobulins can
improve the non-specific ability of the body’s immunity, which is important for the
treatment of fasciitis. Immunoglobulin can increase the survival rate of septic shock
caused by NF from 50% to 87%[25]. Thymosin α1 has a good immunoregulatory effect
and can enhance the immune function of the body, assist the efficacy of antibacterial
drugs, reduce infection complications, and improve prognosis. Patients with NF often
suffer from the formation of microembolism. Extensive microembolism can occur at
the lesion site and surrounding tissues, making it difficult for antibiotics to reach the
lesion and causing occlusion of the fascial supply vessels. In addition, the patient was
in bed for a long time, and his lower limbs were immobilized because of surgery,
placing  him  at  a  high  risk  of  venous  thromboembolism;  however,  there  is  no
contraindication for anticoagulation. Therefore, this patient received a subcutaneous
injection of low molecular weight heparin as an anticoagulant therapy in the early
stages.

The advantages of different disciplines were combined to improve the therapeutic
effect for this patient. They included physicians who offered early basic life support
and organ function maintenance, surgeons who performed surgical interventions,
bacteriological experts who provided culture and drug sensitivity results on time,
dietitians who provided effective nutrition support,  and anaesthesiologists  who
conducted the perioperative management of the patient. In addition, the radiology
department provided imaging data for clinical  diagnosis and treatment analysis.
Interdisciplinary intensive care was a necessary condition for the successful treatment
of this patient.

CONCLUSION
NF,  although not  common,  can  cause  notable  rates  of  morbidity  and  mortality.
Because of the lack of characteristic skin manifestations, it is important for physicians
or surgeons to increase awareness of the early cutaneous findings in the course of the
disease. Prompt diagnosis and early operative debridement with adequate antibiotics
are vital.  Interdisciplinary intensive care treatment is  a  guarantee for  successful
therapy.
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