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Role of Hybrid Reconstructive Ladder in Amputated stump
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Abstract

Amputations are caused by the trauma, diabetic foot infection, gas gangrene. Multidisciplinary team has effectively 
adapted advanced reconstructive techniques merged with regenerative medicine modalities to improve outcomes 
non healing amputated stumps. These treatments combine traditional reconstruction measures with regenerative 
medicine applications and has been termed ‘Hybrid reconstruction ladder’. This review article gives an overview 
about hybrid reconstruction ladder in management of non healing ulcer in the amputated stump.
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Introduction

Plastic surgery has undergone gradual evolution 
over time, the basic concept of methods of 
reconstruction is decided by complexity of the 
non healing ulcer of the amputated stump. Most 
descriptions start with closure by secondary 
intention, followed by direct closure, local 
Áaps,� and� distant� Áaps.� Various� authors� have�
made� 𿿿ner� distinctions� among� local,� regional,�
and� free� Áaps,� and� inserting� tissue� expansion�
somewhere in the spectrum.1,2 The complex 

wound pattern has initiated efforts to create new 
and innovative techniques in tissue regeneration. 
Multidisciplinary team has effectively adapted 
advanced reconstructive techniques merged with 
regenerative medicine modalities to improve 
outcomes. These treatments combine traditional 
reconstruction measures with regenerative 
medicine applications and has been termed hybrid 
reconstructions. The hybrid reconstruction model 
(Fig. 1) aids in maximizing the function while 
minimizing the disability and morbidity associated 
with traditional reconstruction.
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Materials and Methods

In this case report, 36 year old female underwent 
Road� Traf𿿿c� Accident� sustained� injury� to� both�
lower limb and had right below knee traumatic 
amputation. The patient had crush injury to right 
lower limb causing traumatic amputation at the 
level below knee joint. Now patient presented 
to plastic surgery department with non-healing 
raw area in the right amputated stump (Fig. 2-3). 
Autologous platelet rich plasma, Dry collagen 
scaffold dressing, Prolotherapy, Negative pressure 
wound therapy, Low level laser therapy (Fig. 4-9) 
was used in the preparation of wound bed and 
for�better�Áap�and�skin�graft�survival.�The�wound�
healed well at the time of discharge (Fig. 10).

Results

Hybrid�reconstructive�ladders�are�an�ef𿿿cient�way�
to treat wounds that are hard to heal and repair. 
It aids in accelerating the rate of recovery, and the 
patient adheres well to the regenerative therapy. 
When a patient's reconstructive alternatives are 
restricted,�regenerative�medicine�plays�a�signi𿿿cant�
role in the hybrid reconstructive ladder and aids in 
patient rescue.

Fig. 1: Hybrid reconstruction ladder

Fig. 2: Amputated stump at the time of admission.

Fig. 3: Post Amputated stump – Unhealthy Raw area
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Fig. 4: Hemoglobin spray Fig. 5: Low level laser therapy for wound healing

Fig. 8: NPWT dressing 

Fig. 10: Patient with splint at the time of discharge

Fig. 6: PRFM�–�Platelet�rich�𿿿brin�matrix�applicationer

Fig. 9: Egg membrane dressing

Discussion

Plastic and reconstructive surgeons developed 
the phrase "Reconstructive ladder" to decide the 
treatment optionsfor non-healing ulcers. The 
simplest reconstruction strategy would be used 
by the surgeon to solve a clinical reconstructive 

issue at the bottom of the ladder, in theory. 
As a more intricate or effective solution was 
needed� for� a� speci𿿿c� reconstruction� challenge,�
the reconstructive surgeon would go up the 
ladder.3-5 The hybrid reconstructive ladder that 
adds regenerative medicine techniques to the 
conventional reconstructive ladder. At each phase 
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of the reconstruction ladder, the results were 
better, and these modalities may allow for the 
expansion of indications for each step. Dermal 
regenerates, soft tissue regeneration methods, 
biologic scaffolds 6, fat grafting methods, and 
adipose-derived stem cells were all successfully 
used in the study's various reconstructions. As 
a scaffold for tissue regeneration of the wound 
bed for additional intervention, dry collagen 
was employed.6,7 According to prolotherapy, the 
injection of hypertonic dextrose produces cell 
dehydration and osmotic rupture at the injection 
site, which results in local tissue injury and attracts 
granulocytes and macrophages. These cells then 
release growth factors and deposit collagen at the 
injection site. Dextrose concentrations as low as 5% 
have produced many growth factors necessary for 
tissue healing, according to in vitro experiments. 
PDGF, TGF-, EGF, b-FGF, IGF-1, and CTGF8 are 
a few of these growth factors. Reconstructive 
alternatives available to the plastic surgeon are 
taken into account by the reconstructive grid, a 
dynamic construction. It also considers elements 
that aid the reconstructive surgeon in selecting 
the�best�alternative� to�ful𿿿l� the�three�objectives�of�
reconstruction form, function, and aesthetics. The 
borders of the reconstructive grid are determined 
by the criteria that assist a reconstruction specialist's 
judgement, such as the complexity of the wound, 
the surgeon's competence, the resources (and 
technology) at their disposal, and patient wishes. 

One of the suggested techniques to enhance wound 
healing and scar quality is low level laser therapy 
(LLLT). According to literature, LLLT improves 
scar� reformation,� lowers� inÁammation,� and�
increases collagen synthesis. Removal of exudates 
and infectious debris as well as contraction of the 
wound edge are part of negative pressure wound 
therapy (NPWT). In post-debridement wounds, 
NPWT has been demonstrated to be both secure 
and�ef𿿿cient.9 As a result, NPWT was initiated, and 
the size of the wound was assessed at the time of 
dressing change. With the production of numerous 
growth� factors� and� anti-inÁammatory� cytokines,�
platelets� operate� as� regulators� of� inÁammation,�
angiogenesis, cell migration, and proliferation, 
which is thought to aid in more rapid and effective 
wound healing. Growth factors found in autologous 
platelet rich plasma (APRP) operate intracellularly 
when injected or sprayed into the wound site to 
promote cell proliferation and wound healing. 
PRFM� is� a� 𿿿brin�matrix� gel� comprising� platelets,�
leucocytes, cytokines, and circulating stem cells 
polymerized in a tetra molecular structure. PRFM 
preparation is simpler, requires less handling, and 
does not require the use of an anticoagulant or 
thrombin activator. In a hospital; all of the necessary 
items are readily available. When opposed to 
the liquid formulation of APRP, the gel form of 
PRFM is easier to apply to the raw region. 10 After 
𿿿brin� formation,� the� action� of� autologous� growth�
factors and the biomechanical rigidity of plasmatic 
proteins provide a unique architecture that aids in 
the healing process. Growth factors from activated 
platelet�alpha-granules,�as�well�as�others�like�𿿿brin,�
𿿿bronectin,� and� vitronectin,� play� a� crucial� part�
in this process. Vessel endothelial growth factor 
(VEGF),�𿿿broblast�growth�factor-b�(FGFb),�Platelet�
Derived Growth Factor (PDGF), hepatocyte growth 
factor (HGF), Epidermal Growth Factor (EGF), and 
angiopoietin-I are examples of these growth factors 
When� neutrophils,� macrophages,� and� 𿿿broblast�
levels were examined under a microscope, they 
all increased, with PRFM treatment showing 
larger increases than PRP and control in all of the 
microscopic variables. Egg membrane is thin (60-70 
μm),�highly�collagenized�𿿿brous�connective�tissue�
comprised of both an inner and an outer layer. Egg 
membrane is comprised mainly of protein, making 
up 88%-96%of dry weight6, and its unique structure 
provide adhesion and vapor transmission. Egg 
membrane is a cell membrane sheet that without 
a nuclear DNA. Theoretically, egg membrane has 
very less antigenicity.11,12 The advantage of using 
boiled egg membrane is that we can harvest larger 
area of membrane. At the beginning of healing, 
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between days 0 and 5, the wounds covered with 
chicken egg membrane healed noticeably more 
quickly than the control. Hemoglobin spray 
comprises� puri𿿿ed� haemoglobin� and� is� a� novel�
approach for increasing oxygen availability in the 
wound bed in diabetic foot ulcer patients. Its mode 
of action is to bind oxygen from the atmosphere and 
diffuse it into the wound bed to accelerate wound 
healing in slow healing wounds.13

Conclusion

The Results were greatly improved by the use of 
regenerative medicine therapies in the treatment of 
severed stumps. The Hybrid Reconstruction Ladder 
is still being development and could eventually 
become the gold standard for managing composite 
tissue wounds. This must be used in a variety of 
situations to evaluate the hybrid reconstructive 
ladder for treating severed amputated stumps.
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