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Compar ative Study between Hemisoleus flap and Fascio-Cutaneousflap in Middle
Third Lower Limb Infected Traumatic Wound
Zarish Daniel, Faizan Rahim, Fahad Soomro, Sumeet Kumar, Hiba Rashid, Abdul Khalig Malik

ABSTRACT:

Objective: To compare the outcome of hemi-soleus and fascio-cutaneous in terms of flap viability, complications and
stable coverage in infected traumatic wound on middle third lower limb

Study design & setting: Origina article, Department of Plastic Surgery PIMS. The study has a period of six months from
October 29, 2019, to April 29, 2020, under the approval of the Ethical Review Board (ERB) with reference number
SZABMU/457

Methodology: The study aimed to investigate the outcomes of a specific intervention. The participant pool consisted of
120 individuals who met the predefined inclusion criteria, and each participant provided informed consent along with
demographic information. The subjects were then randomly assigned to one of two groups. Subsequent to the surgical
procedures, both groups were closely monitored in the post-operative phase, with meticulous recording of relevant data.
The outcomes of interest were measured, and all information was systematically collected using a pre-designed Performa

Result: The mean age of the patients was 37.09 years,109(90.83%) were male patients. Motor vehicle accident cause of
injury was noted in 57(47.50%) patients and 5-7 cm size of defect was noted in 64(53.33%) patients. Few complications
are found higher in Hemisoleus Flap group and few found higher in Fascio cutaneous flap group.

Conclusion: Results showed superior efficacy of hemi-soleusflaps, especialy in open tibiafractures, with fewer complications.
This supports their preference in managing such wounds, ensuring stable coverage and potential cost savings.
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INTRODUCTION:

One of the biggest causes of avoidable mortality is a car
accident. It is estimated that 10 million motor vehicle
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accidents occur worldwide each year. Approximately 1.26
million people died in road traffic accidents (RTAS)
worldwide in 2000, with South East Asia accounting for
35% of these fatalities. Every year, 10-15 million individuals
are wounded in road traffic crashes, with poor and middle-
income nations accounting for 90% of all RTC fatalities.

After researching the reasons for amputations among young
menin India, the younger age groups from the teens to the
30s accounted for 46.2% of participants, thus making up
the leading amputation age group

Besides chronic pain, inability to walk, high medical
expenses, and unemployment, any exposed bone not covered
by vascularized soft tissue is at risk for osteomyelitis, bone
necrosis, and sepsis. As aresult, The primary goal of lower
limb reconstruction isto achieve durable soft-tissue coverage
over a stable skeletal repair to enhance bone healing while
maintaining sensory and motor functions. The flap is selected
to minimize complications at the donor site while optimizing
the function of the lower extremity.?

Because of the comparatively thin soft tissue envelope
anteriorly, High-energy trauma, such as from motor vehicle
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accidents or severefalls, frequently resultsin complex open
fractures of both the tibiaand fibula, presenting significant
challengesin terms of surgical management and long-term
recovery. Gustilo type I11B injuries are the most common
in this part of the leg. The initial stage in lower extremity
reconstruction is bone stabilization, either temporarily or
permanently.

The soleus muscleis a big, wide, bipennate muscle having
separate neurovascular supply in both itslateral and medial
heads. The Type Il soleus muscle flap receives its blood
supply from both large and small vascular pedicles. The
dominant pedicle is from the muscular branches of the
popliteal artery, which supply the uppermost part of the
soleus muscle. Additionally, the proximal branches of the
peroneal artery nourish the upper third of the muscle,
complemented by the segmental and proximal branches of
the posterior tibial artery.

Fasciocutaneous flaps for middle third defect covering are
often based on medial or posterolateral septocutaneous
perforators, however flaps can aternatively be created
without a discernible perforating artery. These are essentially
random pattern fasciocutaneous flaps. The length: width
ratio can be increased to 3: 1, or twice as large of random
cutaneous flaps.®

Comparative study carried out in Lahore General Hospital
from 2011-2018 using muscle and fasciocutaneous flaps
both techniques demonstrated equally effective coverage of
open tibia fractures.

In areview of 16 studies, 195 out of 241 patients who
received gastrocnemius flaps (81%) experienced successful
outcomes. Additionally, seven studiesinvolving 84 patients
who underwent fasciocutaneous flap coverage reported
successful outcomesfor over 90% of the patients. Moreover,
four studies ng delayed versus prophylactic soft tissue
reconstruction in 144 patients found that up to 81% of these
patients had successful outcomes’

Tsatter et al. conducted another study on pretibial defect
covered by soleus flap surgery and reported that 18 (60%)
patients had satisfactory outcomes. 7 (23.33%) of the
instances were excellent, 3 (10%) were fair, and 2 (6.66%)
were bad. In the end follow-up, the satisfying outcome
(excellent and good) was 83.33%, but overall post-operative
problems were 66.6%?°. Post-traumatic wounds are highly
susceptible to infection, particularly in developing countries
such as Pakistan, making wound management more difficult.
Despite the magnitude of thisissue, there is a scarcity of
literature to guide the most beneficia treatment options. My
study aimsto provide the most appropriate treatment option
for the extremely large number of patients presenting with
lower limb post-traumatic infected wounds.’

The study's goal is to determine the best feasible, stable
covering with the fewest post-operative complications for
post-traumatic lower limb infected wounds using hemi-

soleus and fasciocutaneous flaps.
METHODOLOGY:

The study conducted at the Department of Plastic Surgery
spanning six months, from October 29, 2019, to April 29,
2020. With a meticulously determined sample size of 120
participants, equally divided into two groups, the study
aimed to assess the efficacy of two surgical procedures for
treating post-traumatic open infected wounds located in the
middle segment of the leg that includes the area around the
mid-shaft of the tibia and fibula . Employing a consecutive
non-random sampling technique, participants meeting the
inclusion criteria were enrolled, reflecting a pragmatic
approach to participant recruitment within the designated
timeframe.

The inclusion and exclusion criteria for this study were
meticulously defined to ensure afocused and homogeneous
participant group. Inclusion criteriaencompassed individuals
with post-traumatic open infected wounds located in the
middlethird of the leg, with a presentation timeframe ranging
from immediate to three months. The study targeted a broad
age range, specifically individuals aged 15 to 60 years,
encompassing both genders. Participants were required to
exhibit exposed bone, nerve, or tendon, necessitating soft
tissue coverage, and have Gustillo type I11B fractures. On
the other hand, exclusion criteria aimed to refine the
participant selection by excluding paraplegic, debilitated,
or unfit individuals, aswell as those with cardio-pulmonary
problems. Additionally, patients with peripheral arterial
disease, vascular structure involvement, and comorbidities
such as diabetes, anemia, and hypertension were excluded.
These stringent criteria were implemented to enhance the
internal validity of the study, ensuring a more uniform and
representative sample for the investigation of the specified
post-traumatic wounds in the middle third of the leg. Group
A was given hemisaleus flape was gropu B was given
fasciocutaneus flap.

Ethical guidelines were strictly followed, with approval
from the hospital's ethical committee and informed consent
obtained from all participants. Random assignment to
treatment groups was executed using asimple lottery method.
Pre-operative assessments included comprehensive baseline
investigations and tailored antibiotic administration based
on culture and sensitivity testing results. Surgical procedures
involved either a fascio-cutaneous flap or a hemi-soleus
flap, chosen based on wound location. Close post-operative
monitoring was implemented to promptly identify potential
issues, with assessments of flap conditions, including color,
turgor, and capillary refill time, conducted at specified
intervals.

Post-operative complications such as flap dehiscence,
necrosis, epidermolysis, infection, hematoma, and seroma
formation were systematically documented. Evaluation of
stable coverage occurred during follow-up intervals at 1
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week, 2 weeks, 6 weeks, and 2 months post-operatively,
ensuring a comprehensive assessment of flap conditions and
outcomes. Data analysis utilized SPSS version 20, with
critical numerical variables such as age, time elapsed since
trauma, and defect size examined. Various patient-related
variablesincluding cause of injury and type of fracture were
considered. Post-operative sequelae were thoroughly
evaluated at specific timeintervals, with statistical analysis
performed to determine significant differences between the
treatment groups.

A significance level of p < 0.05 was set, ensuring robust
and interpretable resultsin line with the study's objectives.
This comprehensive approach to data collection, analysis,
and statistical testing aimed to provide a thorough
investigation of variables, contributing to a robust
understanding of outcomes and influencing factors within
the context of the study.

RESULTS:

At 24" hour in group A the Seroma formation was noted in
7(11.7%) patients while in group B the Seroma formation
was noted in 17(28.3%) patients (p-value=0.022). AT 48"
hour follow up thereis statistically insignificant difference
was found between the Seroma formation and there is no
statistically significant difference (p-value = 0.306) in seroma
formation between groups A and B. Both groups have lower
rates of seroma formation compared to the 24th hour. Group
A hasarate of 11.7%, and Group B has 18.3%. The overall
seroma formation at 48 hours is 15.0%. Group
A=Hemisaleus Flap In group A at 5" day, flap necrosis
occurred in 6 out of 60 patients (10%), while in group B,
it was observed in 7 out of 60 patients (11.7%). Partial Flap
necrosis was not detected in any patientsin group A, whereas
in group B, it was noted in 6 out of 60 patients (10%) (p-
value=0.022). According to the resultsinfection rates on the
5th day showed no significant difference between Group A
(21.7%) and Group B (28.3%), with a p-value of 0.399.
However, Group B experienced significantly higher rates
of hematoma at the 24th hour (65.0% vs. 43.3%, p-
value=0.017) and ulcer formation on the 5th day (51.7% vs.
33.3%, p-value=0.042) compared to Group A, indicating
higher complication ratesin Group B. Figure 1 Out of 120
patients motor vehicle accident (MVA) cause of injury was
noted in 57(47.50%) patients, injury due to run over noted
in 25(20.83%) patients, injury due to fall and firearm related
injuries (FAI) was noted in 13(10.83%) patients respectively
and injury due to work was noted in 12(10%) patients.
Group A= Hemisaleus Flap Among group A injury due to
motor vehicle accident (MVA) noted in 33(57.9%) patients,
injury due to fall and firearm-related injuries (FAI) was
noted in 7(53.8%) patients respectively

DISCUSSION:

This study was conducted at the Department of Plastic
Surgery PIM S to compare the outcome of hemi-soleus and

Table 1: Comparison of seromaformation at 24™, & 48" hour
between study groups

Seroma Study Groups
formation A B

7 |17 | 24
11.7% [ 28.3% 20.0%
No 53 | 43 | 9
88.3% | 71.7%[80.0%
7 | 1] 18
11.7% 18.3%] 15.0%
53 | 49 | 102
88.3% [ 81.7%] 85.0%

Total |p-value

Yes

24" hours 0.022

Yes

48" hours 0.306

No

Table 2: Comparison of flap dehiscence and necrosis at 5" days
between study groups

Seroma formation St:‘dy Gro;ps Total |p-value
Yes 6 12 18
Flap 10.0% | 20.0% | 15.0% 0.125
Dehiscence No 54 8 102
90.0% | 80.0% | 85.0%
) 0 6 6
Partial 75 5% [10.0%| 5.0%
Fl 6 7 13
Netrosis [Yes T0.0% | 1179|1089 >
No 54 47 101
90.0% | 78.3% | 84.2%

Table 3: Comparison of infection and ulcer formation at 5"
days and hematoma at 24" hour between study groups

Study Groups
A B

13 17 30
21.7% | 28.3% | 25.0%
47 43 20
78.3% | 71.7% | 75.0%
26 39 65
43.3% | 65.0% | 54.2%
34 21 55
56.7% | 35.0% | 45.8%
20 31 51
Ulcer 5" day 33.3% | 51.7% | 42.5%
formation o 20 29 69

66.7% | 48.3% | 57.5%

Total |p-value

Yes

Infection 0.399

5th day
No

Yes

Hematoma|24" hour 0.017

No

Yes
0.042

fascio-cutanous in terms of flap viability, complications and
stable coverage in infected traumatic wound on middle third
lower limb.

According to the current study the distribution of injury
causes among patients, with motor vehicle accidents (MVA)
being the predominant cause at 47.50%, followed by being
run over at 20.83%, and falls at 10.83%. Other causesinclude
FAI (10.83%) and work-related injuries (10.00%)L ower
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Figure 1: Frequency distribution of cause of injury

Cause of injury

MVA Run over Fall FAl Work

Figure 2: Fasciocutaneous flap in traumatic middle third lower
limb

limb trauma ranks among the prevalent injuries in both
traffic and workplace accidents. Following trauma, bone
exposure often occurs, necessitating immediate coverage of
these defects to mitigate the risk of osteomyelitis.Open
fractures of the tibia represent one of the most frequently
occurring long bone fractures and exhibit a bimodal age
distribution. Typical complications following the treatment
of open fractures include infection, malunion, and nonunion.
Despite advancementsin trauma management, open fractures
continue to present a significant therapeutic challenge for
medical professionals.**

In the current study at the 24-hour mark, group A showed
a seroma formation rate of 11.7% (7 patients), while group
B had anotably higher rate of 28.3% (17 patients), resulting
in a statistically significant difference with a p-value of
0.022. However, by the 48-hour follow-up, the difference
in seroma rates between the two groups was not statistically
significant, with a p-value of 0.306. At this time, the rates
had decreased in both groups, with group A maintaining a
rate of 11.7% and group B at 18.3%, leading to an overall
rate of 15.0% at 48 hours. A meta-analysis on the effectiveness
of flap fixation in preventing seroma formation post-
mastectomy reveal ed significant results. The study showed

that patients undergoing flap fixation experienced a lower
rate of seroma formation compared to those without flap
fixation (22.41% vs. 43.61%, respectively, with asignificant
p-value of 0.001)*.

A wide array of options have been outlined, spanning from
local fasciocutaneous or muscle flaps to pedicled or free
perforator flaps, as well as combined flaps and composite
tissue constructs.***® In this study hemi-soleus flap showed
low complication rate and more effective than to fascio-
cutaneous flap in infected traumatic wounds on middle third
of leg, below are discussions on some of the studies, outlining
their findings as.Comparative study carried out in Lahore
General Hospital from 2011-2018 using muscle and
fasciocutaneous flap showed coverage of opentibia fractures
by both techniques, are equally effective.5in astudy conducted
on the coverage of pretibial defects using the soleus muscle
flap, outcomes for 30 cases were assessed: 18 (60%) were
rated as excellent, 7 (23.33%) as good, 3 (10%) asfair, and
2 (6.66%) as poor. The overall satisfaction rate, combining
excellent and good outcomes, was 83.33%, with post-
operative complications reported in 66.6% of cases. In
another research by Luis Mata Ribeiro et al., the hemisoleus
flap was evaluated for its effectiveness in covering defects
in the middle to lower third of the leg. The study concluded
that the hemisoleus flap isahighly effective treatment option,
offering stable reconstruction with minimal morbidity and
cost savings, thus presenting a valuable alternative to free
flap reconstruction. According to Surasak et al all flaps
survived without complications. Mean union time for
fractures was 19.7 weeks'®?,

CONCLUSION:

In summary, this study conducted at the Department of
Plastic Surgery, PIMS, aimed to assess the comparative
outcomes of hemi-soleus and fascio-cutaneous flaps for
addressing infected traumatic wounds in the middle third
of the lower limb, particularly open fractures of the tibia.
The study discerned that the hemi-soleus flap exhibited
superior efficacy with alower complication rate compared
to the fascio-cutaneous flap in managing these specific
traumatic wounds. In conclusion, the findings support the
preferential use of the hemi-soleus flap as a viable treatment
option for infected traumatic wounds in the specified lower
limb region®. Thisflap not only ensures robust viability and
stable coverage but also holds potential for minimizing
morbidity and costs in comparison to alternative
reconstructive approaches.
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