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( ABSTRACT ) Introduction: Aim: The aim of the study is to evaluate lower limb trauma and its management with soft tissue coverage.

Materials and Methods: 50 patients of lower limb trauma with open wounds presenting to the Surgery OPD or Casualty
of Subharti Hospital, referred from medical wards of Subharti hospital OR referred from outside diagnosed as case of avulsion injury between
October 2020 to September 2022 were enrolled in the study. Results: In our study we found that most of the patients presenting with leg trauma
are middle age group male. Skin graft and fascio-cutaneous flap served the purpose of reconstruction in most of the cases. Most common
complication was partial flap necrosis. Conclusion: Our study may provide useful information to understand to evaluate of soft tissue coverage in

lower limb trauma.
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INTRODUCTION:

A flap is a unit of tissue that can be moved from a donor to a recipient
site while still receiving its own blood supply. They serve a variety of
objectives, including cosmetic enhancement and structural repair.
Using cutaneous, musculocutaneous, and fasciocutaneous flaps based
along certain dominant vascular pedicles has permitted the direct
transfer of tissue that is less reliant on the blood supply of the wound
bed. In addition to improving wound covering, they increase local
blood flow.' Covering the back of the foot, heel, and lower third of the
lower leg presents unique technical challenges. The medial and
anterior lower leg, as well as the posterior foot and malleolar region,
can all benefit from the use of the saphenous flap, making it a versatile
and trustworthy option ®. The sural flap with a distal origin provides a
dependable, fast, and risk-free option for reconstructive surgery.
However, depending on the size of the damage, this flap could only be
able to cover a spot up to 10cm square. Defects in the heel, which is a
weight-bearing area, can be more challenging to repair “* Providing
neurofasciocutaneous coverage with delayed reverse sural flaps has
been shown to improve long-term function and rehabilitation after
distal tibial and calcaneal fractures. Reducing donor morbidity is
possible thanks to the perforator supply to the sural based flap "
Different flaps based on the sural artery, the lateral calcaneal artery, the
extensor digitorum brevis muscle, and the abductor hallucis muscle
have all been used to successfully cover the foot.” Flaps anchored to
the dorsalis pedis are another option typically considered for the foot.
10D Successful plantar forefoot repairs using medial plantar flaps,
either free or pedicled, have also been documented. This type of flap
creates a more sensitive area of the foot, making it more comfortable to
bear weight on the forefoot. "

Muscle/musculocutaneous flap classification™

Type|Pedicle Example

I One vascular pedicle |Tensor fascia lata Gastrocnemius
I [One dominant pedicle |Gracilis Soleus

and minor pedicles
III  |Two dominant pedicles|Gluteus maximus Serratus anterior
IV |Segmental pedicles Sartorius Extensor halluces longus
V  [One dominant and Latissimus dorsi Pectoralis major
secondary segmental
pedicles

AIM:
The aim of the study is to evaluate lower limb trauma and its
management with soft tissue coverage.

MATERIALS AND METHODS:

All patients of lower limb trauma with open wounds presenting to the
Surgery OPD or Casualty of Subharti Hospital, referred from medical
wards of Subharti hospital OR referred from outside diagnosed as case
of avulsion injury will be included in the study.

Permission for conducting the study will be granted by Medical
Superintendent Office. Approval of Ethics Committee will be taken
before starting the study.

Duration Of Study: 1 OCT 2020-30 SEP 2022
Type Of Study: Interventional, time bound study

Sample Size: We are expecting a sample size of 50 patients in view of
the current admission rate for lower limb trauma patients in our
hospital.

Method Of Patient Preparation For Dressing:
The patient's wound(s) were assessed and evaluated for soft tissue
coverage in lower limbs based on wound bed score. ¥

Clinical assessment of SSG or flap was done on postoperative day 3rd,
day 7th and day 10th. Assessment of complications and secondary
infections were done and recovery was also assessed.

RESULTS AND OBSERVATIONS:

Debridement, skeletal stability, and providing proper soft tissue cover
are all surgical skills necessary for effective management of open,
high-velocity lower limb injuries. It is typically challenging yet
desirable for orthopaedic and plastic surgeons to coordinate their
efforts in a timely manner.

The vast majority of patients (93%) reportedly want to avoid
amputation by having a limb salvage treatment instead, and in the case
of a chronic wound, reconstruction offers the patient a chance to keep
their independence and mobility. **

The current study aimed to examine the prevalence of lower limb
defects, as well as the limitations and results of different approaches to
limb reconstruction. This study also included an analysis of the risk
factors and complications linked with lower limb reconstruction.

Lower limb trauma is most common among farmers (44%), middle age
men according to the current study. Farmers are more likely to
experience lower limb trauma because they work in fields or with
heavy gear. Farmers can avoid these injuries by learning to identify and
avoid potential foot dangers at work and by having their feet checked
routinely. *®

We found that split skin grafts account for the vast majority (54%) of
reconstruction cases, followed by fasciocutacous flaps (38%), muscle
flaps with skin grafts (4%), and in very rare instances, cross leg flaps
(4%). The majority of patients with lower limb trauma (62%),
however, are caused by motor vehicle accidents, while only 2% are
caused by injuries sustained in machinery.
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Fig —Right showing Split skin graft fixed over raw area, and Left
showing Transpositional flap over left heel

In a single-center retrospective cohort research and literature meta-
analysis, Christopher Tam Song et al. This meta-analysis is the first to
show that free perforator flaps in the lower extremity are just as reliable
as non-perforator flaps, which has long been assumed. This does
necessitate an understanding of the anatomical nuances, care when
manipulating these flaps, and a willingness to go back and try again if
necessary. **

Reconstruction choices are presented as a spectrum on the
reconstructive ladder. When possible, the quickest and least invasive
method should be used to close the wound. In the case of minor cuts,
secondary intention is used to permit healing. In cases where local
pedicle flaps are either unavailable or too tiny to cover a significant
defect, a free flap may be necessary. This is especially true when a
substantial defect is present, especially if bone, vascular, or nerve
exposure is present. Lower extremity salvage using ilFH retention was
the topic of a study by Hyuma A et al."”

Pedicled cross-leg flaps are considered when free or local flaps are not
an option, according to research by Roba Khundkar . The tissue
transferred by this flap is of high grade because it comes from the
unharmed leg. The donor site is visible on the healthy leg, and it can be
difficult to achieve secure immobilisation and placement of the limbs.
To getaround this, some advocate using external fixators. *”

Patients with lower limb trauma wounds need careful planning that
takes into account their specific needs and those of the wound, as well
as the severity of the injury, the availability of donor tissue, and the
need for bony reconstruction. Among the participants in our study, 6%
experienced partial flap necrosis, and 2% experienced partial graft
failure. Three of the patients had flap revision surgery, and the fourth
had SSG.In order to reduce the risk of complications, we perform
reconstructive surgery only after adequate recipient bed formation
(i.e., granulation tissue free of infection), and we then perform routine
postoperative monitoring of the flap, checking for signs of hematoma,
immobilisation, and elevation, as well as checking for compression in
the flap's pedicle. Necrosis, which can ultimately result in graft failure,
can also be caused by local infections.

Flap infections, flap loss, total flap-specific problems, and total
recipient site complications were the major outcomes in a comparable
study by Charles W. Patterson et al. that analysed 88 patients having

free flap repair of traumatic lower extremity wounds over 8 years .

However, Michael Wagels and colleagues conducted a literature
assessment on lower limb reconstruction that covered both old and
new material. In contrast to our findings, ancient studies focused on
wound mortality, amputation mortality, and amputation rate. Lower
extremity free flap transplants for soft tissue restoration have been
found to have a greater complication rate than transplants in other
locations .

Complications from lower extremity free flap surgeries can be
minimised and the flap can be protected from edoema and volume
overload with the use of elastic compression and patient mobilisation. **

Patients with lower limb damage are more likely to have had an ORIF
with nailing and debridement (10% each) than an external fixator
application (12%), according to the results of our study. In 42% of
these instances, there is no history of surgical intervention.

Patients' ages, body mass indexes, smoking histories, and the number
and severity of previous injuries to the affected limb were all shown to

be important factors by Daniel J Jordan et al, crossing scars can rule
out both local and distant flap alternatives. *”

Complication

m Partial graft failure

m NONE w Partial Flap necrosis

Graph 1 - Complication among study subjects

Associated
Injury

1

Graph 2- Frequency of associated injuries among study subjects

Lower limb fractures are the most often reported secondary injury,
occurring in 32% of cases. These fractures may involve the entire
lower leg, the tibia, or just the fibula. Soft-tissue injuries were the only
reported injury in 46% of patients. Therefore, the plastic surgeon and
the orthopaedic team must collaborate for the patient's quickest and
healthiestrecovery.

CONCLUSION

In our study we found that most of the patients presenting with leg
trauma are male of middle age group. Skin graft and fascio-cutaneous
flap served the purpose of reconstruction in most of the cases. Most
common complication was partial flap necrosis followed by
Compression of flap pedicle, infections. Thus judicious use of skin
graft/flap is main work horse for lower limb reconstruction.
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