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Abstract

Introduction: Reconstruction with a free flap is routinely done at site especially head and neck
and oral because of better surgical and functional outcomes, improved esthetics results, and
overall higher success rates.

Aim & Objective: To evaluate the clinical outcomes in patients undergoing different
microvascular free flap reconstructions and study various demographic and pre-operative
factors associated with it.

Methods: This was a retrospective study of 45 patients undergoing reconstructions with free
flaps from January 2020 to December 2022. Different types of free flap were performed like
Anterolateral thigh, Free fibula osteocutaneous flap (FFOCEF), free functioning muscle transfer
(FEMT), Free radial artery forearm flap (FRAF), The medial sural artery perforator (MSAP),
latissimus dorsi (LD), myocutaneous flap, superficial circumflex iliac artery perforator (SCIP).

Results: The patients included total 45 participants, with 35 men and 10 women, with a mean
age of 45.56 years. Oral malignancy was the most common cause. Squamous cell carcinoma
represented the majority of the diagnosed tumors (31.1%) followed by ameloblastoma. The most
common recipient vessels were the internal jugular vein (91.4%), the facial artery (77.4%) followed
by superior thyroid artery. The overall flap success rate was 93.33%. Venous thrombosis was the
most common cause for re-exploration. The majority of patients had satisfactory cosmetic and
functional results of both donor site and recipient site on 1 month follow up.

Conclusion: Microsurgical free flap seems to be a valuable and successful method in head
and neck surgery. The reconstruction can be done by skilled surgeons with post-op monitoring.
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trauma. The free flap technique brought revolution
in more complex reconstructive procedures.
Different free tissue flaps, such as Latissimus Dorsi
(LD) flap, Radial Forearm (RF) flap, scapula flap,
Anterolateral Thigh (ALT) flap, Jejunum flap, and
Rectus Abdominis muscle (RA) flaphad been used
in the reconstruction of tumor defects of head and
neck region. The ALT flap has a large and long
vascular pedicleand is widely useful in soft tissue
reconstruction. Pectoralis Major Myocutaneous
(PMMC) flap was important due to its simple
technical aspects and flexibility but was too
large and so there were cosmetic problems. The
RF flap was used in China before 2007 and is a
fasciocutaneous flap. Though useful and feasible, it
had a high rate of donor site morbidity. The Free
fibula osteocutaneous flap (FFOCF) provided an
ideal reconstructive option. The aim of this study
was to present results or outcomes seen with
different free flaps for head and neck defects used,
and to analyze the pre-operative factors associated
with outcomes.

METHODOLOGY

A retrospective analysis was conducted in 45
consecutive patients undergoing microsurgical
reconstructions, in Grant government medical
collegehospital between January 2020and December
2022. Various demographic, clinicopathologic
features and surgical data were included. The
medical records details of the primary tumor
site, flap type, vessels from the donor site and at
the recipient site, and complications seen were
analyzed. All subjects gave their informed consent
for the study, and the protocol was approved by
our institutional ethics board.

Patients were given pre-operative care which
included incentives pirometry, hydration and
protein supplementation.

The one team of experienced plastic surgeons
performed tumor resections with or without neck
dissections depending on the nodal status. The other
team present was responsible for reconstruction of
the defects, including flap harvesting, and vascular
anastomosis. After the surgery, flap monitoring
was performed every hourly during the first 48 hrs,
then every 4 hourly for the next three days. The
patients were followed-up clinically for surgical
outcome. Diet was assessed by the patient’s dietary
intake and was classified as taking a normal diet,
a soft diet, and a liquid diet. If uneventful all
patients were discharged on 10th day. During

the follow-up after 1 month the cosmetic results
were evaluated by clinical examination and the
patient’s own observation. Compliance was 100%,
All data was entered first in Microsoft excel coded
and analysis was performed by SPSS version 25.
Percentages or proportions for qualitative data and
mean and standard deviation for quantitative data
was calculated. A p <0.05 value was considered
statistically significant.

RESULTS

Mean age was 45.56 years (+/-16.363)

There were 35 (77.8%) males and 10 (22.2%)
females in our study.

Oral malignancy seen in 31.1%, trauma in 24.4%
ameloblastomain 20%, panbrachial plexus injury
in 13.3%, mucormycosis in 6.7%, basosquamous
carcinoma in 2.2%, arteriovenous malformation in
2.2% patients.

Mean duration of surgery was 11.02 hours (+/-
2.398)

Different types of free flaps were performed.
Anterolateral thigh in 37.8%, Free fibula
osteocutaneous flap (FFOCF) in 35.6%, free-
functioning muscle transfer (FFMT) in 13.3%, Free
radial artery forearm flap (FRAF) in 4.4%, latissimus
dorsi (LD) in 4.4%, The medial sural artery
perforator (MSAP) and superficial circumflex iliac
artery perforator (SCIP) in 2.2% each respectively.

Majority of the patients were extubated on day 1.

All patients of head neck reconstruction were
given RT feeding others continued oral diet. from
day 1.

Here 3 patients ie. 6.7% patients required
emergency surgical re-exploration, 3(6.7%)
patients had minor infection and 2 (4.4%) patients
had surgical dehiscence that was managed
conservatively while only 3 patients had complete
taken down. Thus the total flap success rate
was 93.33%. Venous thrombosis was the seen as
most common cause for re-exploration. Other
complications included wound infection for which
debridement was done and fistula formation.

There were no significant differences found
between the outcomes seen in terms of gender,
age, duration of surgery, types of free flaps (p >
0.05). But there was significant association between
preoperative patient built up, addiction to nicotine,
surgery in zone oftrauma. Our analysis also
showed significant association between presence of
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Table 1: Summary of variables and flap status at day 10

Oral malignancy 11 3

Variables Healthy Nonhealthy P-value Pan brachial plexus 6 0
Age in years Upper limb Trauma 2 2
</=30 10 1 0.92 Flap
3140 8 1 ALT 14 3 0.174
41-50 6 0 FFOCF 15 1
51-60 8 1 FEMT 6 0
60 8 2 FRAF 2 0
Gender Lb 2 0
Male 30 5 0.266 MSAP 0 !
Female 10 0 scIp ! 0
Comorbidities Duration in hours
Yes 0 5 <0.01 </=9 ? ! 0694
No 40 0 > 3 4
Cause Addiction
Amelobastoma 9 0 0.308 Alcohol ! ! <0.01
Avm 1 0 Smoking 2 4
Basosquamous 1 0 il 37 0
carcinoma Zone of trauma
Face Trauma 1 0 Arterial thrombosis 0 1 <0.01
Lower Limb Trauma 6 0 Venous thrombosis 0 4
Mucormycosis 3 0 nil 40 0

diabetes in patient and increased risk of flap failure.

Table, Supplementary Digital Content 2. A table 1 that shows Summary of variables and flap status at
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Fig. 1: A graph that shows Types of flap.
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Fig. 2: A Graph that shows Flap status at day 10

day 10.

DISCUSSION

Free flap transplantation for soft tissue
reconstruction has become the method of choice
in defects of significant size and depth, seen
with exposed vulnerable structures such as
vessels, tendons, or bones and in patients with
comorbidities. This single center study investigated
patient demographics, patient characteristics,
comorbidities and medication, perioperative
details, microcirculation, and free flap outcome. In
our study it was seen that age is not significantly
associated with flap status.

In Jiwang Liang et al study it is seen that there is
no significant difference seen between the outcomes
and age.?

In Jiwang Liang et al study it is seen that no
significant differences were seen with gender (p >
0.05), this finding is similar to our study. In Peirong
Yu et al study it was seen that sex was a significant
predictor of flap failure, with rates in women being
twice as high as those in men. It was thought to
be due to the overall very low failure rate and the
inadequate study’s statistical power.® A literature
search showed similar findings of failure.?

In our study significant association was seen
between comorbidities and flap status. In Jiwang
Liang et al study there is no association seen
between presence of hypertension or diabetes and

W
.w

increased risk of flap necrosis (p 0.549 and p 0.310
respectively).?

Plastic surgeons often evaluate free flap transfer
according to revision rates, flap outcome, and flap
failure. The free flap outcome has significantly
increased over time, and has become a highly
standardized, safe, and successful means of
providing reconstruction of large sized defects in
a extensive indications. Thus this free flap transfer
is often challenging, as several comorbidities
complicate the procedure and perioperative patient
management.

In our study it is seen that oral malignancy is
seen in 31.1%, trauma in 24.4% ameloblastoma
in 20%, panbrachial plexus injury in 13.3%,
mucormycosis in 6.7%, basosquamous carcinoma
and arteriovenous malformation each in 2.2%
patients.

In Jiwang Liang et al study it is seen that the
histologic diagnosis of the tumors was squamous
cell carcinoma (89.2%), adenoid cystic carcinoma
(4.3%), adenocarcinoma (2.2%), basal cell
carcinoma (1.1%), malignant melanoma (1.1%),
mucoepidermoid carcinoma (1.1%), and malignant
fibrous histiocytoma (1.1%).

In our study it is seen that is seen that FFOCF
flap have better result than ALT flap. ALT flap
has more soft tissue that could reduce fibrosis.
FFOCEF flap is considered to be best for mandibular
reconstruction and in our study oral cases were
more In study by Prabha Yadav et al it is seen
that majority of oral mandibular defects could be
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reconstructed with free Fibula Osteo Cutaneous
Flap (FFOCEF), anterolateral thigh (ALT) flap and
radial artery free flap.°®

In our study venous thrombosis was more than
arterial and it was significant associated with
outcome.

Jiwang Liang et al study it was seen that venous
thrombosis was more common than arterial
thrombosis.?

Peirong Yu et al study shows that arterial
thromboses behave differently from venous
thromboses. Arterial thrombosis tends to occur
early and is less likely to result in flap salvage.’
Also, post-operative arterial thrombosis is often
associated with intra-operative arterial thrombosis
due to technical difficulties such as artery size
mismatch, calcified vessels, and technical errors.

In our study duration of surgery was not
significantly associated with outcome of flap status
on post-operative day 10 this is similar to study by
Nicholas Moellhoff et al where duration of surgery
did not significantly influence outcome in terms of
patient survival.” Nina Irawat et al study it is seen
that duration of surgery equal to or more than 9
hours created a 92% increase in complications and
it was statistically significant (p 0.009). Increased
operative time was associated with increased
length of stay and resurgeries, but not medical
complication.?

In a study by Ishimaru et al a significant
association between very long surgery times more
than 18 hours and flap complications was found to
be high.’

In our study, 3 ie. 6.7% patients required
emergency surgical re-exploration, 3 (6.7%)
patients had minor infection and 2 (4.4%) patients
had surgical dehiscence that was managed
conservatively while only 3 patients had complete
taken down. Thus the total flap success rate was
93.33% and venous thrombosis was more common.
In study by Bui DT et al total of 1193 free flaps were
performed during the study period, of which 6
percent required emergent reexploration. The most
common causes for reexploration were pedicle
thrombosis (53%) and hematoma/bleeding (30%).
The overall flap survival rate was 98.8% and venous
thrombosis was more common.'

CONCLUSION

Success rate of 95-98% in free flap reconstruction
is achieved with proper skills and procedure. It is

possible to reconstruct most of defects in the head
and neck region by using FFOC, radial artery
forearm flap or ALT free flap If these 3 flaps are
successfully performed, other flaps also can be
performed with ease following same protocol and
procedures. Therefore assessment of wound defect,
selection of appropriate flap and along with surgical
techniques for vascular anastomosis and skilled
hands and proper monitoring from preoperative to
post-operative stage is required.
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