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Abstract

Necrotizing fasciitis is an infection of subcutaneous tissue and fascia which may spread rapidly to deeper tissue 
and surrounding tissue which may cause damage to the tissue and present as a localized infection and fulminant 
septic shock with high mortality rate. Necrotizing fasciitis will undergo extensive wound debridement of the 
necrotic tissue which may create huge raw area with severe morbidity to the patient. A multidisciplinary team has 
successfully adopted advanced reconstructive methods combined with modalities from regenerative medicine to 
enhance the results of difficult reconstruction. These procedures, known as "Hybrid reconstruction ladder," combine 
conventional reconstruction techniques with regenerative medicine applications. This review article provides a 
summary of the benefits of using a hybrid reconstruction ladder to create a healthy wound bed and reconstruction 
in a case of necrotizing fascitis
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INTRODUCTION

Necrotizing fasciitis is an infection of subcutaneous 
tissue and fascia which may spread rapidly to 
deeper tissue and surrounding tissue which 
may cause damage to the tissue and present as a 
localized infection and fulminant septic shock 
with high mortality rate.1 Necrotizing fasciitis will 
undergo extensive wound debridement of the 

necrotic tissue which may create huge raw area 
with severe morbidity to the patient. Due to large 
defects created by necrotising infection and serial 
debridement, hybrid reconstruction ladder gives 
a promising alternative for faster wound healing. 
The hybrid reconstruction model (Fig. 1) aids in 
maximizing the function while minimizing the 
disability and morbidity associated with traditional 
reconstruction.This review article provides 
a summary of the benefits of using a hybrid 
reconstruction ladder to create a healthy wound 
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Fig. 1: Hybrid reconstruction ladder.

Fig. 2: Wound at Presentation. Fig. 3: Low-level laser therapy application.

Fig. 4: 25 % Dextrose as prolotherapy. Fig. 5: Autologous Platelet Rich Plasma (APRP).

Fig. 6: Sucralfate application.
Fig. 7: Tri-layer Scaffold application (human amniotic 
membrane, dry collagen, silicone layer).
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Fig. 8: Allograft application.

Fig. 9: Negative pressure wound therapy.

Fig. 10: Healthy wound bed Fig. 11: Split skin grafting done
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bed and reconstruction in a case of necrotizing 
fasciitis

MATERIALS AND METHODS

This study was conducted in the department 
of plastic surgery in a tertiary care center after 
obtaining the departmental ethical committee 
approval. Informed written consent was taken 
from the patient. The study is a prospective 
observational type done on a 60-year-old male with 
known co-morbidities including hypertension 
& coronary artery disease with ejection fraction 
of 25%. Patient presented with raw area (fig. 2) 
over left lower limb & perineum of one month 
duration. He was apparently well one month back 
when he developed multiple blebs over left lower 
limb & perineum which ruptured leaving raw 
area with rapid progression of wound infection 
with foul smelling discharge. He was diagnosed 
with clinically as a case of necrotizing fasciitis. 
He underwent multiple debridement in general 
surgery department after that he was referred to 
department of plastic surgery for further wound 
care. There are various modalities of regenerative 
therapies for wound care. Written informed 
consent was obtained from both the relatives and 
the patient. The wound bed was prepared with 
regenerative therapies to improve the healthy 
granulation tissue. Hydro jet debridement 
done to remove the unhealthy slime layer over 
the granulation tissue.Low level laser therapy, 
Prolotherapy, Autologous platelet rich plasma, 
Scaffold application, cyclicalnegative pressure 
wound therapy, Low level laser therapy,sucralfate 
application, allograft application(Fig. 3-9) was used 
in the preparation of wound bed and for better flap 
survival. The allograft skin was taken from the 
traumatic amputated upper limb in emergency 
from another patient and was stored. The graft 
was kept in tissue culture medium at 4 degrees 
Celsius and transferred to the recipient operation 
theatre. Fresh skin allograft was applied over the 
patient’s wounds. The patient responded well to 
the allografting and did not develop hypovolemia, 
electrolyte abnormalities, or any wound infection 
during the course of treatment.After the wound 
bed preparation (Fig. 10), split skin graft from 
the right thigh was planned. Postoperatively skin 
graft was givenlow level laser therapy, Autologous 
platelet rich plasma (APRP) injection to improve 
the take of the skin graft.

RESULTS

In our case with the application of hybrid 
reconstruction ladder3, the wound bed was 
prepared effectively and reconstruction was done 
(fig. 11). The graft uptake was good. Patient was 
discharged successfully. No complications were 
noted.

DISCUSSION

Necrotizing fasciitis is a rare but life-threatening 
condition, with a high mortality rate (median 
mortality 32.2%) that approaches 100% without 
treatment. Numerous conditions are associated 
with this pathology, such as diabetes mellitus, 
immunosuppression, chronic alcohol disease, 
chronic renal failure, and liver cirrhosis, which can 
be conductive to the rapid spread of necrosis, and 
increase in the mortality rate. The diagnosis of NF 
is difficult and the differential diagnosis between 
NF and other necrotizing soft tissue infections 
more so. However, the clinician should do their 
utmost to secure the diagnosis of NF, as a delay in 
diagnosis can be fatal, and septic shock is inevitable 
if the disease remains untreated. The characteristic 
of NF is the clinical status change over time.1,2 The 
early clinical picture includes erythema, swelling, 
tenderness to palpation, and local warmth; once 
the infection develops, the infection site presents 
skin ischemia with blisters and bullae. The 
diagnosis of NF can be secured faster with the use 
of laboratory based scoring systems, such as the 
LRINEC score or the FGSI score, especially in cases 
of Fournier’s gangrene. However, the diagnosis is 
definitely established by performing explorative 
surgery at the infected site. Management of the 
infection begins with antibiotic treatment. In the 
majority of cases with NF (70–90%) the reasonable 
pathogens are two or more, suggesting the use of 
broad-spectrum antibiotics. The value of antibiotic 
treatment in NF is relatively low, and early and 
aggressive drainage and debridement is required. 
In NF of the extremities, the clinician should 
consider amputating the infected limb, although 
this will not reduce the risk of mortality. Finally, 
postoperative management of the surgical wound 
is important, along with proper nutrition of the 
patient. 2

The reconstructive ladder was a term coined 
by plastic and reconstructive surgeons to describe 
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levels of increasingly complex management of soft 
tissue wounds. Theoretically, the surgeon would 
utilize the lowest part of the ladder that is, the 
simplest reconstruction technique to address a 
clinical reconstructive problem. The reconstructive 
surgeon would move up the ladder as a more 
complex or suitable method was required for a 
given reconstruction problem.3-5 In this case as the 
patient is a known case of Pressure sore involving 
bilateral gluteal region. A hybrid reconstructive 
ladder that augments the traditional reconstructive 
ladder with regenerative medicine modalities 
helps in improving unhealthy wound for better 
flap survival. There were improved outcomes 
at each step on the reconstruction ladder and 
these modalities may allow for the expansion of 
indications for each step on the reconstruction 
ladder. The reconstructive grid5 is a dynamic 
construct that takes into account the multiple 
reconstructive options available to the plastic 
surgeon. It also takes into consideration factors that 
help the reconstructive surgeon determine the best 
possible option to achieve the three reconstruction 
goals, namely, form, function, and aesthetics.6 The 
factors that aid the judgment of a reconstruction 
specialist, including wound complexity, surgeon 
skill, resources (and technology) available, and 
patient requests, form the boundaries of the 
reconstructive grid.The study effectively employed 
dermal regenerates, soft tissue regeneration 
techniques, biologic scaffolds in reconstruction.
Low Level Laser Therapy (LLLT) is one of the 
proposed modalities to improve wound healing 
and scar quality. LLLT is claimed to increase 
collagen synthesis, decrease inflammation and has 
a positive impact on scar remodeling.7 Dry collagen 
was used as a scaffold for tissue regeneration of the 
wound bed for further intervention.8 Prolotherapy 
believe that the injection of hypertonic dextrose 
causes cell dehydration and osmotic rupture at the 
injection site that leads to local tissue injury that 
subsequently induces granulocyte and macrophage 
migration to the site, with release of the growth 
factors and collagen deposition.9 In vitro studies 
have shown that even concentrations as low as 5% 
dextrose have resulted in the production of several 
growth factors critical for tissue repair. Some of 
these growth factors include PDGF, TGF-β, EGF, 
b-FGF, IGF-1, and CTGF. Negative Pressure 
Wound therapy (NPWT) involve removal of 
exudates and infectious materials and contraction 
of wound margin. NPWT has been shown to be 
safe and effective in post debridement wounds.10 
Hence NPWT was started, and size of the wound 
was measured at the time of change of dressing.

Platelets act as regulators of inflammation, 
angiogenesis, cell migration, and proliferation 
with the release of various growth factors and 
anti-inflammatory cytokines which is thought to 
help in faster and better healing of the wounds.11 
Autologous platelet rich plasma (APRP) has 
growth factors which when injected in the wound 
site or sprayed, act at the intracellular level to bring 
about cell proliferation and healing of a wound.12

The allograft limits wound infection and 
prevents protein, fluid and electrolyte loss from 
the wound decreasing the energy spent by the 
patient. It also reduces pain, improving the general 
welfare and psychological status of the patient 
and conserves autograft.13 The allograft skin has 
been used only for the cover of extensive burns 
wounds for wound bed preparation. Snyder et 
al. reported the use of allograft for the treatment 
of diabetic, venous, arterial, post traumatic, post 
scleroderma ulcers etc. The benefits noted by him 
include a substantial decrease in wound infection, 
desiccation and patient symptoms such as pain.

CONCLUSION

Wounds which are difficult to reconstruct and 
healing are approached effectively with hybrid 
reconstructive ladder. It helps in fastening the 
healing rateand the patient has good compliance 
with the regenerative therapy.The regenerative 
medicine plays a major role in the hybrid 
reconstructive ladder and it helps in rescue the 
patients when the reconstructive options for 
the patients are limited. Regenerative therapies 
provide the healthy environment for improving 
the survival of the flap.
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