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Abstract

Introduction:

About 2.5% of people with diabetes develop diabetic foot ulcers, which can cause serious infections
and necessitate amputation. These ulcers are to blame for extended hospital stays and comorbidities
brought on by untreated diabetic foot ulcers. Simple, conservative methods can be used to treat
small, superficial ulcers. However, surgery is necessary to treat exposed bones or tendons in order to
avoid osteomyelitis. Reconstructive surgery is frequently required, occasionally in conjunction with
revascularization of the foot.

Methods:

Freetissue transfer was used to address chronic deformities and diabetic foot disease in 41 patients.
Itrequired 44 microvascular flaps. The patients were 64.3 years old on average. Revascularization was
neededin 18 individuals. Twomicrovascular flaps were required for 3 individuals. The supramicrosur-
gical approach was applied in 6 cases.

Results:

Two flap losses resulted in amputation. Due to serious infection or bypass failure, 4 additional
patients needed to have their legs amputated within 6 months of their surgeries. Four further patients
passed away within a year of their repair. All of the other patients were ambulated.

Conclusion:

By transferring free microvascular myocutaneous or fasciocutaneous tissue, large foot deformities
can be repaired. However, small free microvascular flaps can be used in the case of abnormalities that
are too small to be covered by local flaps and expose tendons or bones. The morbidity at the donor
site is relatively minimal with these flaps. Another method for defect closure is venous flaps that have
been arterialized. Amputation lowers quality of life and increases the risk of postoperative mortality.
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decrease by 50% in five years [1]. That objective
was never attained. Given that there were 65.700
major amputations in the USA in a year, accord-
ing to the Centres for Disease Control (CDC),
the number of people with diabetes mellitus is
increasing. In future, itis predicted that 300 mil-
lion people would have diabetes worldwide [2]. Al-
though itis merely speculation, this also suggests
that the number of amputations connected to di-
abetes will increase.

Alongwithendocrinologists, plasticand vascu-
larsurgeons havetaken akeyroleinthetreatment
of diabetes-related issues that result in diabetic
foot syndrome. Itis commonly known that ulcers
are mostly brought on by diabetic neuropathy. It
hasbeen demonstrated that identifying these pa-
tients and administering neurolysis to them can
avoid ulcers and, consequently, amputations [3].
Vascular disease is another factor in ulcer devel-
opment. Peripheral vascular disease was observed
in practically every diabetic patient who had un-
dergone a major amputation [4]. Local wound
therapy can be used to treat mal perforans or lo-
cal wounds. In use are a variety of wound dress-
ings. Autologous platelet topical usage has also
been discussed [5]. The majority of clinical re-
search concentrate on the Wagner/Armstrong sta-
dium 1 and 2 abnormalities. Local wound ther-
apyissometimesnot necessary, particularlyinin-
fected wounds with exposed bones, tendons, ar-
teries, or nerves. Wagner/Armstrong classifies
thesewoundsas 3D or4D.Thepresence of persis-
tent osteomyelitis complicates treatment in many
cases. Many of the affected patients continue to
receive amputation treatments. After a major
amputation, it is quite possible that the opposite
extremity will also need to be amputated or that
a higher level of amputation will be necessary. A
substantial lower extremity amputation also car-
ries a high death rate. Only 39% of patients con-
tinue to be alive 7 years after surgery [6, 7]. The
aim of this study wasto evaluate the prevention of
amputation during treatment of chronic diabetic
foot ulcers with supramicrosurgery, microsurgery
and vascular surgery.
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2. Methods:

This Indian-based retrospective outcome study
was carried out within two years from May 2020
to June 2022. Furthermore, in accordance with
section 6(2) of the NRW health data privacy leg-
islation, patients’ informed consent was not re-
quired for using routine data for scientific pur-
poses. However, all participants gave their writ-
ten or verbal agreement and were in favour of
publicising the study’s findings. If oral consent
was obtained, the approval was recorded in the
patient’s records.

74 people with diabetic foot syndrome have re-
ceived treatment. Forthe purpose of covering the
wounds, 44 flaps were necessary for 41 of them.
The age range between 31 and 85 years was 64.3.
Two flaps were used to treat three patients. One
patient required an additional free flap for the
contralateral foot, while two of them required two
flaps each for the ipsilateral foot. 18 individuals
received vascular reconstruction either in advance
of or concurrently with the reconstruction. The
vascular surgeon underwent bypass surgery in ac-
cordance with the requirements for revasculariza-
tion. Due to the various sizes, locations, and vas-
cular conditions of the defects, the whole amount
of surgery time was not examined.

Defects were found in the malleolar region (3),
plantar (16), and heel (16). The patients, the lo-
cation of the defect, the reconstructive process,
and the vascular reconstruction are all shown in
Table 1. According to the American Society of
Anesthesiology, the patients received an ASA 3
classification. Three patients required hemodial-
ysis due to end-stage renal disease. On the op-
posite leg of another patient, a significant ampu-
tation already existed. Due to heart failure, one
patient required spinal anaesthetic for treatment.
There were several types of microvascular flaps
used: There were 23 parascapular flaps, 3 gracilis
muscle flaps covered in split thickness skin graft
(STSG), 6 latissimus dorsi muscle flaps covered
in STSG, and anterior lateral thigh flaps (ALT).
Afree arterialized venous flap from the thigh was
used to reconstruct one patient, a free extensor
digitorum brevis muscle flap with STSG wasused
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to treat one patient, and 4 patients were treated
with a free peroneus muscle brevis flap (1 of them
with a skin island, 3 with an STSG). One patient
had to have their contralateral instep of the con-
tralateral footamputated. Flap arterieswere end-
to-side anastomosed to the bypass in each case
of bypass reconstruction. Large flaps, typically
in an end-to-side approach, were anastomosed to
the pedal arteries (posterior tibial artery, dorsalis
pedis artery) if a bypass wasn’t required. These
flaps included the parascapular, latissimus dorsi,
gracilis, and ALT.

3. Results:

Duetoalatevenousthrombosisthatresultedin
amputation, two flaps were lost. Despite efforts
to save them, neither flap could be saved. One
parascapular flap and one peroneus brevis muscle
flapboth experienced this. Inaddition, 4 patients
required an amputation within 6 months of re-
construction, with 2 of them experiencing bypass
failure and lower extremity ischemia. Two fur-
ther patients required removal of significant por-
tions of the foot skeleton due to a foudroyant in-
fection of the foot, creating an unstable scenario
that required an amputation. Prior to reconstruc-
tion, both had severe phlegmonous infections; one
of them was a patient receiving hemodialysis for
end-stage renal illness. Following the microvascu-
lar repair, a total of 6 amputations were necessary.
Fourfurther patients passed awaywithin ayear
of their repair. In a rehabilitation facility,3 peo-
ple passed away from heart disease and strokes,
while one patient passed away from a cerebral
haemorrhage a year after reconstruction. Table
2 shows perioperative death and amputation as
examples of serious complications.

The outcomes of the three patients who re-
quired hemodialysis due to end-stage renal illness
are mentioned as follows, given that hemodialy-
sis is thought to have a pretty poor impact on
reconstructive outcome: One patient required an
amputation, while the other passed away a year
afterreconstruction (Table2). Healingwentwith-
out incident for the other sufferer.
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Fiveindividuals had hematomas or modest su-
perficial necrosis of the flap that slowed the heal-
ing process. After adébridement, the subsequent
healing process went smoothly. Ten days after
surgery,ambulation started in the other patients.
Only one patient had a lengthier waiting period
before being able to walk, and they had an above
knee amputation on the other side. Five pa-
tients needed to be readmitted again within six
months of their surgery. On the ipsilateral foot,
they got fresh ulcers. One new microvascular flap
was required for two of them. Due to inadequate
footwear, 3 of them experienced flap surface ul-
cers. Local wound care could be successfully used
following surgical débridement.

4. Discussion:

It’s crucial to both prevent and treat foot ul-
cers in diabetes people. There have been numer-
ous published strategies and innovations. They
include treatment for peripheral vascular disease
and neuropathy, which are the main contributors
tofoot ulcersin diabeticindividuals. Neuropathy
of the foot can be successfully treated by decom-
pression of the nerves [ 3,8,9,10]. Revasculariza-
tion of the extremities is a method of treating
vascular illness that is intended to enhance the
healing of chronic wounds [11]. However, a thor-
ough debridement is required as a first step. The
debridement can be as harsh as necessary, keeping
in mind that the vascular status can be improved
by bypass repair and that free flap covering is an
option.

Even though it enhances foot circulation and
repairs defects in a single operation, the combina-
tion technique of bypass reconstruction and free
flap transfer is rarely carried out. Additionally,
by lowering distal resistance, the flap hooked on
the bypass improves flow through [12,13,14,15,16].
Over 50% of limbs can be saved with combined
bypass surgery and free flap repair, according to
long-term findings. These findings are significant
because healing of an ulcer with exposed bones or
other functional features does not necessarily hap-
pen through vascular repair of an ischemic limb
alone. If the defect is still there, a postoperative
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Table 1: Demonstrating patients age and sex, defect localization, vascular and plastic surgery procedures

Sex Age Localization Bypass Flap

Male 55 Plantar No Parascapular

Male 62 Heel No Parascapular

Male 54  Heel Popliteo-Pedal Arterialized Venous Flap
Female 68  Heel Popliteo- Malleolar Parascapular

Male* 60  Plantar Popliteo- Pedal Parascpular

Male** 65  Malleolus lateralis No Peroneus brevis

Female 31 Plantar No Peroneus brevis

Male 67  Heel No Latissimus dorsi
Male*** 57 Heel No Parascapular

Female 58  Plantar No Contralateral Instep
Male 66  Plantar Popliteo- Pedal ALT

Female 80  Malleolus lateralis No Gracilis

Male 69 Plantar No Latissimus dorsi

Female 49 Plantar No Extensor digitorum brevis

*, patient with an additional flap on the contralateral foot
*¥_ patient with an additional flap on the ipsilateral foot
**¥_patient with an additional flap on the ipsilateral foot

Table 2: Demonstrating major complications in the population of 41 diabetic patients (44 flaps)

Major complications Amputation due to Amputation dueto Periopera-
Amputation due to thrombosis of the flap  foudroyant tive
bypass failure vessels infection mortality
Number of patients 2 2 2 0

infection of the bypass may also develop. Accord-
ing to Illig et al.’s study, 60% of patients survived
overall after 5 years, and 57% of their limbs were
salvaged [16]. 65 percent of their patients who
would have had limbs amputated continued to be
mobile. According to the author, a main single
staged surgery may be preferable than a combined

surgery.

The inability to clearly demonstrate the graft’s
patency is a prevalent issue. Illig et al. have
added their thoughtstothat[16]. Wewere ableto
demonstrate this phenomena in a patient from our
cohort who required angiography after developing
a contralateral ulcer two years following surgery.
It was also possible to see the repaired poplito-
pedal bypass with the hooked parascapular flap.
The perfusion of the foot was improved, and the
bypass and flap anastomoses were patent [12].

Patients with Wagner/Armstrong stadium 3D
and 4D diabetic foot syndrome typically have on-
going chronic sores or still require amputations.
We were able to show that amputation can still
be avoided at these stages, though. Endocri-
nologists, vascular surgeons, and plastic surgeons
must work together to treat patients [17,18]. Free
tissue transfer must be carried out if necessary.
This can be accomplished successfully in elderly
diabetes individuals, according to several research
[19,12,20]. However, these patients have serious
co-morbidities. The hyperglycaemic state ren-
ders their entire circulatory system inadequate.
Numerous them suffer from chronic renal insuffi-
ciency and cardiac disease[16]. Freetissue trans-
fer was viewed as a procedure with a poor prog-
nosis in individuals with diabetes and end-stage
renal disease [16,21]. However, nephritis isalso
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toblame for slow healing of wounds [22,23]. One
of the causes for the potential need for surgical
operations is this. The outcomes in our study
show that flap loss need not always occur in pa-
tients receiving hemodialysis for end-stage renal
illness. However, they must be closely watched
for postoperative infections and bleeding. One of
the patients experienced postoperative amputa-
tion due to a follicular infection five days after
surgery. Important was the flap. Furthermore,
current research supports limb salvage in these
individuals [24].

5. Conclusion:

A well-established and secure method for cov-
ering abnormalities after trauma and malignancy
is free tissue transfer. Co-morbidities include car-
diovascular and renal illness act as barriers to ef-
fective treatment. But with diabetic patients, ev-
ery effort should be made to avoid serious ampu-
tations. We can accomplish this with interdisci-
plinary care. For other diabetic individuals, the
findings in this study are quite encouraging.

6. Limitations:

The limitations of this study include that a
small sample size had been included in this study
due to which the findings and conclusion cannot
be generalised for a larger population.

7. Recommendations:

For wound closure, diabetic individuals with di-
abetic foot syndrome frequently require surgical
intervention. Freetissuetransfer mayberequired
inadditionto aradical débridement and vascular
surgery to avoid a significant amputation. It is
also conceivable to use smaller flaps with smaller
vessels for coverage in addition to well-established
free flaps. They aid in lowering donor site mor-
bidity and spare the major foot vessels.
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