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Summary

Regenerative medicine has gained significant attention due to its diverse strategies for tissue restoration and restructuring. This therapeutic
approach combines knowledge from cellular biology, tissue engineering, and translational medicine, providing new hope for treating conditions
that previously lacked definitive therapeutic options. Although natural tissue regeneration occurs in some organs, such as the liver, and in
superficial epidermal injuries, this process is limited. Tissue regeneration involves replacing damaged cells with cells of the same type, fully
restoring tissue structure and function, while healing often results in scar tissue that may not have the same functional properties. Given this
limitation, regenerative medicine aims to enhance the body's regenerative capacity. The manipulation of growth factors, such as platelet-derived
growth factor and vascular endothelial growth factor, has been shown to increase vascularization and cell proliferation. Autologous fat grafting
has emerged as a vital tool in regenerative medicine, demonstrating efficacy in promoting tissue regeneration due to its rich composition of
mesenchymal stem cells and growth factors. Case studies illustrate that lipografting can improve wound healing in patients with chronic ulcers
and contribute to aesthetic and functional outcomes in breast reconstruction. This study reports a case of a 27-year-old male who sustained
severe trauma to his left hand in a car accident, resulting in complex injuries. Despite the potential for amputation, the decision was made
to preserve the limb. A series of surgical interventions, including necrotic tissue debridement and lipografting, were conducted over several
weeks, resulting in significant tissue regeneration. By the fifth week, the wound bed exhibited adequate granulation tissue, and a skin graft was
applied, demonstrating successful integration and functional recovery. This case underscores the potential of regenerative medicine techniques,
specifically lipografting, in limb salvage and tissue repair. Further research is needed to enhance understanding and application of these

strategies in treating complex wounds and improving patient outcomes.
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Introduction

Regenerative medicine has gained sig-
nificant attention due to its wide range
of strategies for tissue restoration and
restructuring. This therapeutic approach
combines knowledge from cellular bio-
logy, tissue engineering, and transla-
tional medicine, providing new hope
for the treatment of conditions that pre-
viously lacked definitive therapeutic
options [1-3].

Although tissue regeneration occurs
naturally in our bodies, this process is
limited to certain organs, such as the
liver, whose hepatocytes have a remark-
able capacity for regeneration, and to
superficial epidermal injuries, such as

first-degree burns, which typically re-
generate without leaving scars [4]. Re-
generation is characterized by the re-
placement of damaged cells with the
same type of cells, resulting in the com-
plete restoration of tissue structure and
function. In contrast, healing is a repair
mechanism that, while necessary, often
results in scar tissue that may not have
the same functional properties as the
original tissue.

Given this natural limitation, regener-
ative medicine presents itself as an inno-
vative approach aimed at enhancing the
body's regenerative capacity. The manip-
ulation of growth factors, such as plate-
let-derived growth factor (PDGF) and vas-

cular endothelial growth factor (VEGF),
has been shown to increase vasculariza-
tion and cell proliferation, facilitating tis-
sue regeneration in experimental and
clinical models [5]. Additionally, the use
of biomaterials, such as biocompatible
scaffolds, can provide structural and
functional support, promoting cell adhe-
sion and differentiation, which is crucial
for effective regeneration [6,7]. These in-
terventions can not only accelerate the
healing process but also induce a pro-
cess more akin to tissue regeneration,
promoting recovery that approaches the
original function of the tissue.
Autologous fat grafting has been
widely used as a tool in regenerative
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Fig. 1. A) Initial appearance of the patient's left hand upon arrival at the hospital, anterior view; B) superior view;

C) fluoroscopy in the operating room of the left hand before reduction and fixation of the bones; D) final appearance
of the left hand after debridement, cleaning, bone fixation, and soft tissue suturing by the orthopedics team; E)
fluoroscopy in the operating room of the left hand after reduction and fixation of the bones.

medicine, proving effective in promot-
ing tissue regeneration in various clini-
cal situations. This is primarily due to its
rich composition of mesenchymal stem
cells (MSCs) and growth factors from adi-
pose tissue, which play crucial roles in tis-
sue regeneration. The MSCs present in
adipose tissue are known for their abil-
ity to differentiate into various cell types
and secrete cytokines and growth fac-
tors that promote angiogenesis and heal-
ing [8]. Growth factors, such as PDGF
and VEGF, are released during the graft-
ing process, stimulating the formation of
new blood vessels and cell proliferation,
which is essential for effective tissue re-
generation [9]. Furthermore, the interac-
tion between stem cells and tissue mi-
croenvironments favors inflammation
modulation and promotes healing, re-
sulting in a more efficient and functional
recovery [10]. These mechanisms contrib-
ute to the fact that fat grafting not only

fills tissue defects but also actively par-
ticipates in the regeneration and restora-
tion of the original functions of the tissue.
Case studies demonstrate that lipo-
grafting can improve wound healing in
patients with chronic ulcer, as evidenced
by a series of cases in which autologous
fat grafting led to a significant reduction
in the dimensions of lesions and an in-
crease in local vascularization [9]. Nu-
merous studies have also shown the
effectiveness of fat grafting in breast re-
construction for patients who have un-
dergone radiotherapy, where lipograft-
ing contributed not only to aesthetics
but also to tissue function, reducing fi-
brosis and improving skin quality [11].
These evidences reinforce the role of fat
grafting as a promising strategy for tis-
sue regeneration in various conditions.
The objective of this study is to report
a case of limb salvage from amputation
using regenerative medicine tactics.

Description of the case

Patient GTM, a 27-year-old male, was in-
volved in a car accident on December
9, 2022, sustaining severe trauma to his
left hand, including crushing, degloving,
and multiple fractures. Physical exami-
nation revealed that the patient retained
the ability to move his thumb, allowing
for a pinch grip with the other fingers.
Despite the complex tissue injury, which
could lead to amputation - a reasonable
and prudent solution - the decision was
made to preserve the limb and engage
the plastic surgery team. Necrotic tissue
debridement, fracture fixation, and am-
putation regularization of the fifth finger
were performed (Fig. 1) with assistance
from the orthopedic team.

Given the complex injury in the dis-
tal portion of the limb, with exposure
of vital structures and limited therapeu-
tic options for coverage with flaps, treat-
ment with fat grafting was considered to
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Fig. 2. A) Initial appearance of the hand 7 days after the patient's admission, treated with daily dressings of rayon gauze
and sunflower oil, superior view; B) lateral view; C) final appearance after the first debridement by the plastic surgery
team before performing the fat graft and vacuum dressing.

Fig. 3. A) Initial appearance of the hand 7 days after the first debridement with fat graft and vacuum dressing, anterior
view; B) at this time, the surgical debridement, lipografting, and vacuum dressing procedure were repeated, superior
view; C) initial appearance of the hand 7 days after the second debridement with fat graft and vacuum dressing,
anterior view; D) the surgical debridement, lipografting, and vacuum dressing procedure were repeated again, superior

view.
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Fig. 4. A) Initial appearance of the hand 7 days after the fourth debridement with fat graft and vacuum dressing, anterior
view; B) at this time, the surgical debridement procedure was performed along with the removal of Kirschner wires

and partial fine glabrous skin harvesting from the ipsilateral forearm for the skin graft over the entire dorsum of the
hand and fingers, superior view; C) partial skin graft was positioned over the granulation tissue on the dorsum of the
hand; D) superior view; E) lateral view. Subsequently, a compressive dressing was applied using rayon, sterilized liquid
petroleum, cotton gauze, and bandaging.

- TN

Fig. 5. A, B) Opening of the dressing after 7 days; C, D) opening of the dressing after 14 days of the skin graft, showing
good integration of the skin with the recipient bed.

promote tissue regeneration until a fu-
ture skin graft could be performed.
Every seven days, the patient under-
went surgical debridement and lipo-
grafting over the wound areas, with the
entire hand covered with a negative
pressure dressing. A total of four similar
procedures were conducted (Fig. 2, 3),
showing progressive and gratifying im-

provement until the fifth week of treat-
ment, when the bed on the dorsum of
the hand presented adequate granu-
lation tissue (Fig. 4). At this point, the
team performed a thin partial skin graft,
with the donor site being the ipsilateral
forearm.

The fat used in the treatments was as-
pirated from the lower abdomen and

medial thighs, using a 0.9% saline so-
lution with adrenaline at a concentra-
tion of 1:250,000. A 3-mm cannula with
three "Mercedes" type holes was used,
and negative pressure was applied with
a 60 mL syringe. The collected tissue was
left in the syringes to settle for approx.
15 min, without contact with ambient air.
The liquid fraction was discarded, using
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only the fat and the supernatant, aver-
aging about 35 mL per application. The
lipograft was placed over the granulat-
ing wound bed without infiltration into
the tissue. All surgical procedures were
performed under general anesthesia.
The dressing after each lipografting
procedure consisted of rayon gauze, cov-
ered with the lipograft supernatant and
sterilized petroleum jelly, cotton gauze
(Zobec") on the dorsum of the hand, and
gauze between the fingers, wrapped in
cling film and maintained under negative
pressure at 125 mmHg for seven days.
After five weeks of treatment, a skin
graft was performed (Fig. 4), closed
with a dressing similar to previous ones,
without lipograft and negative pressure.
This dressing was opened seven days
after the skin graft, and the patient re-
turned for an outpatient visit 14 days
post-operation (Fig. 5), showing good
skin integration and the beginning of
functional conditioning of the limb.

Discussion

The concepts of regenerative medicine
are increasingly being applied through
its arsenal, such as lipografting. In com-
plex wounds, where there is tissue loss,
exposure of vital tissues, and functional
deficits, this option serves as a safeguard
for recovering, organizing, and restruc-
turing the remaining tissues for the ben-
efit of the critically ill patient. In the case
presented, during the initial assessment
of the patient by the emergency team,
amputation was considered. The pa-
tient’s hospital course utilized many re-
sources, both material and human, but

the tissue recovery leading to final skin
coverage, along with the preservation
of the limb, would likely compensate for
the functional recovery of the hand and
the patient’s return to activities in the
medium to long term.

Conclusion

This case report demonstrated success
in salvaging a limb from amputation
using lipografting, a tactic within the ar-
senal of Regenerative Medicine. More
studies focusing on this approach are
necessary to further highlight the ben-
efits of lipografting in the treatment of
complex wounds and limb salvage.
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