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Abstract
Necrotizing fasciitis (NF) is an uncommon, rapidly pro-
gressive, and potentially fatal infection of the superfi-
cial fascia and subcutaneous tissue. NF caused by an 
enterocutaneous fistula has special clinical characters 
compared with other types of NF. NF caused by ente-
rocutaneous fistula may have more rapid progress and 
more severe consequences because of multiple germs 
infection and corrosion by digestive juices. We treated 
three cases of NF caused by postoperative enterocuta-
neous fistula since Jan 2007. We followed empirically 
the principle of eliminating anaerobic conditions of in-
fection, bypassing or draining digestive juice from the 
fistula and changing dressings with moist exposed burn 
therapy impregnated with zinc/silver acetate. These 
three cases were eventually cured by debridement, an-
tibiotics and wound management.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Necrotizing fasciitis (NF) caused by entero-
cutaneous fistula may have more rapid progress and 
more severe consequences because of multiple bacte-
rial infection and corrosion by digestive juices. Treating 
with three cases of NF secondary to enterocutaneous 
fistula, indicated that it was vital to heal NF by elimi-
nating anaerobic conditions of infection, bypassing 
or draining digestive juice from fistula, and changing 
dressings with moist burn medical technology.

Gu GL, Wang L, Wei XM, Li M, Zhang J. Necrotizing fasciitis 
secondary to enterocutaneous fistula: Three case reports. World 
J Gastroenterol 2014; 20(24): 7988-7992  Available from: URL: 
http://www.wjgnet.com/1007-9327/full/v20/i24/7988.htm  DOI: 
http://dx.doi.org/10.3748/wjg.v20.i24.7988

INTRODUCTION
Necrotizing fasciitis (NF) is an uncommon, rapidly pro-
gressive, and potentially fatal infection of  the superficial 
fascia and subcutaneous tissue[1]. NF caused by an entero-
cutaneous fistula has special clinical characters compared 
with other types of  NF[2]. We treated successfully three 
cases of  NF caused by postoperative enterocutaneous 
fistula since January 2007. From these three cases, we 
learned it was vital to heal NF by eliminating anaerobic 
conditions of  infection, bypassing or draining digestive 
juice from fistula and changing dressings with moist ex-
posed burn therapy.

CASE REPORT
Case 1
A 72-year-old male patient was hospitalized with severe 
infection of  the abdominal wall. He had undergone distal 
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gastrectomy and duodenal drainage for a gastric ulcer 
with pyloric obstruction in another hospital 46 d previ-
ously. The first sign of  NF was that bile and intestinal 
juice continuously flowed out around the drainage tube 
since postoperative day 4. He then presented continued 
high fever (39 ℃ or more), and inflamed soft-tissue area 
of  the abdominal wall ranged from the right costal mar-
gin to the symphysis pubis. After treatment with antibiot-
ics, drainage and dressing changes for about 1 mo, his 
temperature returned to normal. However, a great deal 
of  pus continuously oozed from the short incisions of  
the inflamed area. He had a history of  chronic bronchitis 
for about 10 years. 

On physical examination, the inflamed area of  the right 
abdominal wall was about 22 cm × 14 cm in size, and yel-
low-green pus with a bad smell pooled under skin. A CT 
scan confirmed a duodenal fistula with digestive juice leak-
age. His white blood cell (WBC) count was 15.2 × 109/L. 

He was immediately treated by abdominal debride-
ment and fistula drainage as soon as the diagnosis of  NF 
was made (Figure 1A). Liquefactive necrosis was found 
with wide extension in the subcutaneous fascia tissue of  
the abdominal wall during surgical exploration. Escherichia 
coli (E. coli) and Pseudomonas aeruginosa (P. aeruginosa) were 
detected from pus culture with high sensitivity to Imipe-
nem, Amikacin and Ceftazidime. After debridement of  
the necrotic tissue, fistula drainage, wet compress with 
Amikacin and moist exposed burn ointment for about 1 
mo, the fistula gradually healed with cicatrization, and the 
purulent masses decreased. He then underwent self-skin 
split graft (Figure 1B). The skin grafts survived and ulti-
mately inosculated (Figure 1C). The wound then gradually 
healed (Figure 1D).

Case 2
A 46-year-old male patient complained of  swelling and 
pain in his right buttock and hip for about five months, 
with obvious aggravation and a high fever for 1 wk. He 
had a history of  total colectomy and ileorectal anastomo-
sis for familial adenomatous polyposis 8 years ago. 

Physical examination revealed a swollen area with 
fluctuation and crepitus in the right buttock was about 
20cm in diameter. His temperature was 39.2 ℃, and his 
WBC count was 32.2 × 109/L. CT scans showed that the 
soft tissue of  the right buttock was filled with hydrops 
and pneumatosis (Figure 2A). Barium enema examination 
revealed a fistula connected to anastomosis within the 
soft tissue of  right buttock (Figure 2B). 

After being diagnosed as NF with abscess, he succes-
sively underwent radical debridement, drainage (Figure 
2C) and ileostomy. Subcutaneous fascia tissue of  his right 
buttock showed significant liquefactive necrosis, necrotic 
tissue and about 1000 mL yellow pus with stench were 
debrided (Figure 2D). Enterococcus faecalis (E. faecalis) and 
P. aeruginosa were detected from the pus culture with high 
sensitivity to gentamycin. After lavage with 3% oxydol, 
the wound was packed with gentamycin saline gauze and 
moist exposed burn ointment for about 1 mo. The pu-

rulent exudates disappeared and the drainage tubes were 
removed. The wound gradually healed well.

Case 3
A 67-year-old male patient underwent abdominoperineal 
resection for rectal cancer. He presented with a fever of  
38.9 ℃ since postoperative 6th day, and a painful, swollen 
parastomal abdominal wall that ranged from the left cos-
tal margin to the symphysis pubis. Physical examination 
revealed an inflamed area of  parastomal abdominal wall 
that was about 12 cm × 15 cm in size (Figure 3A). His 
WBC count was 19.0 × 109/L. A CT scan confirmed that 
a parastomal fistula had formed and the soft tissues of  
the parastomal abdominal wall were inhomogeneous in 
density. 

After being diagnosed as NF of  the abdominal wall 
caused by a parastomal fistula, he immediately was treated 
with debridement and drainage of  the fistula (Figure 3B). 
Liquefactive necrosis was found widely in the subcutane-
ous fascia tissue of  the parastomal abdominal wall during 
surgical exploration. Necrotic tissue and about 300 mL 
bloody, stinking pus were debrided. E. coli and Enterobacter 
cloacae were detected from the pus culture with high sen-
sitivity to Imipenem, Amikacin and Ceftazidime. After 
washing the wound with 0.9% saline solution, we em-
ployed wet compresses with silver ion dressings and ap-
plied moist exposed burn ointment for 45 d (Figure 3C); 
the wound finally healed well (Figure 3D).

DISCUSSION
NF caused by an enterocutaneous fistula has special 
clinical characters compared with other types of  NF. 
Intestinal contents containing a large amount of  bacteria 
and various digestive enzymes are brought into truncal 
subcutaneous fascia tissue along the fistula[3]. Thus the 
inflammation and necrosis of  truncal fascia tissue not 
only occurs from multiple bacterial infections, but also 
from corrosion by digestive juices and enzymes. For this 
reason, the inflammation of  NF caused by an enterocu-
taneous fistula may have more rapid progress and greater 
severity. 

Aggressive surgical debridement with antibiotic therapy 
would profoundly affect outcome of  NF. For NF caused 
by an enterocutaneous fistula, the purpose of  debride-
ment is not only the removal of  necrotic tissue, but also 
clearing away the anaerobic environment in which anaer-
obic bacteria survive. Even facultative anaerobic bacteria, 
which are commonly found in NF, are suppressed in an 
aerobic environment[4]. Drainage or bypass of  the fistula 
is vital to cure NF caused by an enterocutaneous fistula, 
otherwise the intestinal contents along fistula would con-
tinuously contaminate the wound and prevent wound 
healing. 

Skin grafting is an efficient method to accelerate 
wound healing[5]. However, the grafted skin finds it very 
difficult to survive in the wound of  NF. We suggest that 
skin grafting should only be performed when the granu-
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Figure 1  Debridement and drainage of fistula (arrow) (A); fistula healed and skin graft on wound (B); skin graft survived and grew (C); and the wound 
gradually healed (D).

Figure 2  Computed tomography scan showing that the infection of the right hip had close relationship with rectum (arrow) (A); barium enema examination 
showed the fistula toward the right hip (arrow) (B); and placement of incisions and drainage tubes (C); and debridement and dressing change (D).
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Differential diagnosis
It is critical to promptly differentiate a case of NF from cellulitis or abscesses in 
the clinic.
Laboratory diagnosis
Three most commonly cultured organisms in NF were Staphylococcus aureus, 
group A Streptococcus, and Escherichia coli.
Imaging diagnosis
Findings of NF found on computed tomography (CT) are fat stranding, along 
with fluid and gas collections that dissect along fascial planes. Additionally, 
fascial thickening and non-enhancing fascia on contrast CT suggest fascial 
necrosis.
Pathological diagnosis
The skin findings of NF are induration and advancing erythema, followed by the 
development of overlying blisters and skin necrosis.
Treatment
NF is a clinical diagnosis where only emergent surgical debridement and ap-
propriate antibiotic treatment can prevent progression and death.
Term explanation 
NF is an uncommon, rapidly progressive, and potentially fatal infection of the 
superficial fascia and subcutaneous tissue.
Experiences and lessons
It was vital for healing NF to eliminate anaerobic conditions of infection, bypass 
or drain digestive juice from fistula and change the dressing with moist exposed 
burn therapy.
Peer review
The three cases reports were generally clearly presented in the manuscript. 
The manuscript is very well written. NF is an uncommon, rapidly progressive, 
and potentially fatal infection of the superficial fascia and subcutaneous tissue. 
NF caused by an enterocutaneous fistula has special clinical characters com-
pared with other types of NF. The authors treated successfully three cases of 
NF caused by postoperative enterocutaneous fistula, and found it was vital for 
healing NF to eliminate anaerobic conditions of infection, bypass or drain diges-
tive juice from fistula and change the dressing with moist exposed burn therapy.

lated tissue grows better and the wound is clean without 
purulent secretion. Moist exposed burn therapy and 
moist exposed burn ointment are better than traditional 
dressings[6], because keeping the wound moist can pre-
vent shrinkage of  the incision. The main components of  
moist exposed burn ointment are zinc acetate and silver 
acetate. Silver and zinc ions have strong bacteriostatic 
functions toward E. faecalis, P. aeruginosa, Staphylococcus 
aureus and Klebsiella. Moreover, as an activating agent of  
biological enzymes, zinc ions can accelerate the synthesis 
of  protein and nucleic acid to promote wound healing[7].
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COMMENTS
Case characteristics
Necrotizing fasciitis (NF) perhaps is the most severe form of soft tissue infection 
primarily involving the superficial fascia.
Clinical diagnosis
Early findings in NF are tenderness to palpation (extending beyond the appar-
ent area of skin involvement), swelling, erythema, and warmth to palpation. The 
intermediate findings are marked by serous-filled blisters or bullae formation 
along with skin fluctuation and induration. The late findings are hemorrhagic 
bullae, skin anesthesia, crepitus, and skin necrosis with dusky discoloration 
progressing to gangrene.
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Figure 3  Inflamed area of the abdominal wall and parastomal fistula (supine position) (A); rinsing the wound with saline solution (right lateral position) (B); 
and infusing the wound with moist exposed burn ointment (syringe) (C); and the wound finally healed well (arrow) (D). 
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Response to COVID-19 Pandemic: 
Study about COVID Toe Syndrome

Academic Express

Main presenting symptoms of COVID-19 are 
fever, dry cough, dyspnea, fatigue, anorexia, 
ageusia and anosmia. However, in a smaller 
portion of patients, skin symptoms in the form of 
erythematous lesions, dengue-like petechiae, 
urticaria, and chickenpox-like vesicles have 
been described. 

In a recent study that enrolled 277 patients, acral 
lesions, toe cyanosis, bulla and dry gangrene 
were found associated with COVID-19 patients. 
The frequency, pathophysiology and clinical 
characteristics of this condition are currently not 
well understood. Furthermore, it is not known 
whether conditions that cause lower extremity 
problems, such as diabetes mellitus or peripheral 
vascular disease are also risk factors in the 
development of this syndrome. The most 
appropriate hypothesis is that it is related to 
endothelialitis. Recent reports from lung 
biopsies have indicated that patients who died 
from COVID-19 associated or influenza 
associated respiratory failure also experienced 
severe endothelial injury and intussusceptive 
angiogenesis.

In order to further evaluate COVID toe 
syndrome, a multicenter study will be 
conducted with the primary objective to 
evaluate the frequency, clinical features and 
clinical course of COVID toe syndrome. The 
secondary objective is to describe cases treated 
with various modalities and collect preliminary 
data, including serum measurements of 
inflammatory cytokines and markers of 
endothelial function, and histopathological 
analysis of available tissues, which can lead to 
subsequent clinical trials. 

This study will be carried out in approximately 
6-8 clinical sites in the U.S., China and other 
countries. It will initially retrospectively 
identify cases of COVID toe in participating 
centers. At the same time, new patients will be 
prospectively enrolled. In addition, in selected 
centers, patients receiving care for 
COVID-related foot wounds will be followed 
for a maximum of 8 weeks or until complete 
healing occurs. 

This study will be led by the Rongxiang Xu, 
MD, Center for Regenerative Therapeutics at 
Beth Israel Deaconess Medical Center, along 
with the Joslin-Beth Israel Deaconess Foot 
Center. The leading PI will be Dr. Aristidis 
Veves, Professor of Surgery, Harvard Medical 
School, Director of The Rongxiang Xu, MD, 
Center for Regenerative Therapeutics, 
Research Director of Joslin-Beth Israel 
Deaconess Foot Center. 

The study is expected to be activated soon and 
will be conducted in collaboration with the 
National Rongxiang Xu Foundation.



The main contents of the meeting are showcased in 4 divisions: 1. the latest update of burn wound 
treatment, 2. the latest update in burn wound related domains, 3. posters, 4. exhibitors’ booths. 

International Academic Exchange—American Burn 
Association 52nd Annual Meeting

The 52nd annual meeting of American Burn Association (ABA) has kicked off recently online due to 
the prevalence of COVID-19 and will last until Aug 31st. Burn wound experts from all over the 
world will engage in academic discussions and exchanges. At the same time, more than 20 exhibitors 
will join virtually.

As an important academic institute in the realm of burn wound care, ABA was founded in 1967 with the 
initiative of promoting and supporting burn wound related studies and education as well as improving 
patients’ living.

Upon its fourth participation in the ABA annual meeting, MEBO International introduces itself by briefing 
its history and mission, presenting its technology and focus areas. Attendees are encouraged to exchange 
ideas on regenerative medicine in the discussion.
 
MEBO International will reinforce the academic cooperation with ABA as a dedication to the global effort 
of burn wound care in the post-pandemic era when medical professionals are enthusiastic about studying 
and discussing burn wound care as ever.

Even though international academic meetings, seminars and symposiums have been widely impacted, 
International Society of Regenerative Medicine and Wound Repair (ISRMWR) will link global 
regenerative medical professionals to roll out online training sessions. Stay tuned for exciting academic 
events to come. 

ABA virtual meeting hall

Academic Express

Education forums
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Upon its fourth participation in the ABA annual meeting, MEBO International introduces itself by briefing 
its history and mission, presenting its technology and focus areas. Attendees are encouraged to exchange 
ideas on regenerative medicine in the discussion.
 
MEBO International will reinforce the academic cooperation with ABA as a dedication to the global effort 
of burn wound care in the post-pandemic era when medical professionals are enthusiastic about studying 
and discussing burn wound care as ever.

Even though international academic meetings, seminars and symposiums have been widely impacted, 
International Society of Regenerative Medicine and Wound Repair (ISRMWR) will link global 
regenerative medical professionals to roll out online training sessions. Stay tuned for exciting academic 
events to come. 
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On Aug 7th 2020, Student Action Fund, a project 
fighting against COVID-19 driven by Clinton 
Global Initiative University and supported by 
Kevin Xu, Chairman of the Board of MEBO 
Group, has selected 38 remarkable programs 
worldwide from more than 10 thousand 
programs submitted from over 60 universities in 
9 countries. After 4 months’ collecting and 
evaluating, those who are selected will share a 
total of 100 thousand dollars as the seed funding 
for their commitments. These programs signify 
the pioneering endeavour to set up electronic 
medical record system in developing countries, 
provide medical resources to disabled children, 
extend health care services to minority 
communities. 

Student Action Fund functions by the code that 
Clinton Global Initiative University has 
explicated, hatching 38 socially influential 
programs to tackle the emerging issues of public 
health, economic impact and social problems of 
COVID-19. The program encompasses the 
establishment of epidemic monitoring and 
response system, calling for social 
responsibility of enterprises and public 

awareness of health, as well as emphasizing the 
importance of proactive prevention, among 
other emergency reaction proposals. The prime 
goal is to provide immediate support to the 
front-line medical professionals and 
contributors in vital positions. Student Action 
Fund was announced in 2020 by US 
ex-president Bill Clinton in the virtual annual 
meeting of Clinton Global Initiative University.

In cooperation with GoFundMe, Clinton Global 
Initiative University has additionally launched a 
student fundraising program (Aug 10-28, 
2020）to support student-led programs against 
COVID-19. Fundraising web pages will be set 
up for individual students to transfer donations 
directly to their accounts. 

This initiative has approached more than 10 
thousand alumni from more than 1100 
universities in 160 countries. In all 50 states of 
the US, students from Clinton Global Initiative 
University have made more than 7000 “Action 
Promises”, creating very constructive effects to 
their hometowns, university campuses and 
global communities.

Student Action Fund: 
38 Programs Rising Against COVID-19

Academic Express

PARTNER RESPECTIVES
“I support CGI University because we share a belief in empowering 
our next generation of leaders. CGI U students work hard and cre-
atively to tackle global challenges -- including the current COVID-19 
pandemic. By investing in their talent and unleashing their ideas we 
will create a better world, together.”
-- KEVIN XU, CHAIRMAN OF MEBO INTERNATIONAL
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Brilliant Action Fund Awardees
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Jonathan Dhanapala of University of Waterloo, 
Emre: Emre is an electronic medical record 
system built to support medical professionals in 
providing healthcare to displacement and 
refugee camps in Iraq.

Melissa Diamond of Tsinghua University, A 
Global Voice for Autism COVID-19 Emergency 
Inclusion Fund: A Global Voice for Autism 
COVID-19 Emergency Inclusion Fund 
holistically equips caregivers of children with 
disabilities in refugee and conflict-affected 
communities to support their children's 
emergency and inclusive education needs in 
Jordan, Palestine, and Turkey.

Vikrant Garg of University of Illinois Chicago, 
COVID Rapid Response Team Chicago 
(CRRTC): COVID Rapid Response Team 
Chicago mobilizes resources, skills, and time to 
provide critical life-sustaining services to 
marginalized communities in Chicago, IL 
during the COVID-19 crisis.

Alekhya Majety of University of North Carolina 
at Chapel Hill, Quvi: Quvi directs UV-C light 
onto the interior and exterior of reusable water 
bottles to effectively neutralize any pathogens, 
or viruses such as COVID-19.

Bincheng Mao of New York University, 
Equitable Health Care Access for Minorities: 
Equitable Health Care Access for Minorities 
mobilizes over 3,000 members of the East Coast 
Coalition for Tolerance to aid disadvantaged 

minorities with language barriers to seek 
medical attention in New York, NY, New 
Haven, CT, and Atlanta, GA.

Zonia Moore of University of Pennsylvania, 
SANIPACK: a portable, battery-powered N95 
mask sterilizer: SANIPACK is a N95 mask 
sterilizer that gives providers the confidence 
they need in reducing their risk of contracting 
COVID-19 and is appropriate for use in pop-up 
healthcare settings in Nigeria.　　

Evelyn Wong of Harvard University, 
CovEducation: CovEd is a virtual platform that 
pairs underserved K-12 students with 
undergraduates/postgrads from higher education 
institutions across the U.S., providing them with 
1-on-1 mentorship, web-based educational 
resources, and offline content.

Sukhmeet Sachal of University of British 
Columbia, COVID-19 Response in Sikh 
Temples: The COVID-19 Response in Sikh 
Temples will implement public health 
interventions such as temperature checking and 
physical barriers in order to protect elderly 
patrons and the general public visiting Sikh 
Temples in British Columbia, Canada.

Camir Ricketts of Cornell University, Project 
Access: Project Access is an extension program 
of the Minds Of Initiatives that will help schools 
in rural Jamaica gain access to internet-enabled 
devices and sponsored data plans so that 
students can engage in online courses in 
Jamaica.



Supportive Emergency Aids after 
the Explosion in Beirut

Around 18:10 (GMT + 3) on Aug 4th, there was a huge explosion happening at the Port of Beirut followed by 
a gigantic mushroom cloud, leaving at least 220 dead and more than 7000 injured as of now. 

In response to this catastrophe, MEBO International has immediately activated emergency aid system 
evolved from its years’ of participation in international aids. In collaboration with Julphar, MEBO 
International has started a program of emergency aid with joined efforts from Hammoud Hospital 
University Medical Center, Lebanese Hospital Geitaoui, American University of Beirut Medical 
Center, University of Balamand and relevant charity organizations. 

The program will be focused on organizing a team of local medical professionals to heal the injured 
using regenerative technology, in addition to donating money and medicine (worth $100 k in total) to 
local hospitals and public service organizations for the sake of restoration.　

As a concordant effect of United Nations Every Woman Every Child China Partnership Network 
(EWECCPN) Life Regenerative Action, Clinton Global Initiative, Belt and Road Initiative, more than 
200, 000 clinical professionals of regenerative medicine from over 70 countries have been linked 
together to the platform that facilitates instant international aid and disaster rescue. It has played a 
crucial role in the emergence of fire, earthquake and explosion where lots of injured people need to be 
treated. These professionals are very important local supporters of this international aid system and have 
consistently contributed to the sustainable development of the world. The regenerative medicine has 
become critical in international aid.

On Dec 14th, 2018, EWECCPN Life Regenerative Action was launched in Lebanon to deliver trainings 
on regenerative medicine and domestic emergency aid technique, and for the cooperation with hospitals 
in public service programs with the goal of boosting local people’s health. In collaboration with 
Hammoud Hospital University Medical Center, Life Regenerative Action has established local 
trainings on public health and medical care, such as “Women, Maternal & Child Wellness” and “Wound 
Care Management Updates” in the form of clinical practice, dramatically helping improve local 
people’s health awareness and the quality of wound care.

EWECCPN Life Regenerative Action launching 
ceremony in Lebanon in 2018

Academic Express

As one of the most acknowledged approaches to treat 
wound, regenerative medicine has been practiced in 
Lebanon for more than 20 years, applied in the treatment 
of burn wound, acute wound, chronic wound, surgical 
wound, etc. 

MEBO International will stand by Beirut against this 
challenge of medical crisis with decades of experience in 
regenerative medicine. 
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