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ABSTRACT

Background: Reconstruction of head and neck defects following tumor excision is one of the most challenging surgeries due to multiple
reasons, such as associated cosmetic and functional impairments. The three-dimensional aspect of the defect makes it more difficult. Although
in modern settings, microvascular surgery is preferred in many conditions, it requires the presence of resources and expertise. Locoregional
flaps are workhorse flaps in head and neck reconstruction. In this article, we present an uncommonly used flap with high acceptability and
success rate in head and neck reconstruction.

Aim: To find outcomes of using infrahyoid flap reconstruction in head and neck defects following cancer excision.

Materials and Methods: The retrospective study was conducted in the surgical oncology department of our institute. Patients with
squamous cell carcinoma of the oral cavity, clinically T1-T3 and NO-N1 stage, with anticipated defects of small to medium defects were included
in the study. The study was conducted from July 2020 to June 2022, including a follow-up of 1 year. A total of 14 patients were included in the
study. All patients had squamous cell carcinoma of the oral cavity involving different subsites. Patients were operated on by a single surgeon,
using the same technique.

Result: A total of 14 patients were included with a male-to-female ratio of 11:3 and age between 45 and 60 years. None of the patients
underwent revision surgery, and none of the patients had total flap loss. Four patients had minor flap complications, of which three patients
had partial, superficial skin necrosis of the flap which was managed conservatively and epithelized later. None of the patients developed major
complications, oro-cutaneous fistula, or radiation necrosis. None of the patients developed recurrence after 1 year of surgery.

Conclusion: The infrahyoid myocutaneous flap (IHF) is a fairly reliable and easy-to-perform flap for small- and medium-sized defects of the

oral cavity, without requiring additional incisions and donor site reconstruction.
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According to GLOBOCAN 2020, oral cancers amount to
10.3% of the total cancer burden in India. A cosmetically
and functionally good reconstruction is a major challenge
in the treatment of such cancers. Free flaps are gaining
priority over various traditional workhorse flaps for
reconstruction but are associated with disadvantages,
such as prolonged operating time, need for microvascular
setup and expertise, prolonged hospitalization, chances of
revision/exploration surgeries, and donor site morbidities.
In the era of free flaps, pedicled flaps are often overlooked,
which are reliable, easy to perform, and have consistent
anatomy.
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Introduced first by Wang and Shen in 1980, the infrahyoid
myocutaneous flap (IHF) is a versatile and reliable flap used in
reconstruction for small- and medium-sized defects following
resection of head and neck cancers. The main advantages of
an infrahyoid flap include its low surgical complexity and ease
of harvest. Also, when compared to a free flap, an infrahyoid
flap has a shorter operating time, shorter hospital stay, low
cost, lesser postoperative complication, and lesser donor site
morbidity. Other added advantages are that the infrahyoid
flap is relatively hairless, can be easily raised along with neck
dissection, and can be easily incorporated into the oral cavity
from the same neck incision. The myocutaneous paddle is
outside of the lymphatic drainage area; hence, the risk of
nodal recurrence is absent. Like any other flap, complications
of IHF are mainly because of compromised venous drainage,
which may range from 3% to 47%.!"

However, various contraindications of IHF include previous
thyroid surgery, neck dissection, and the presence of N3
neck metastasis, high face defects, and large-sized defects.**l

Here, we present our experience in the management of oral
cancer with IHF reconstruction at the tertiary care center.

Infrahyoid flap is a composite flap consisting of skin and
subcutaneous tissue, platysma, and underlying muscles,
which include sternohyoid, sternothyroid, and superior belly
of omohyoid. The vascular basis of this flap is the superior
thyroid artery, which is a branch of the external carotid
artery. Venous drainage occurs via the anterior jugular vein
and superior thyroid vein. The flap can be designed either
vertically or horizontally oriented. The medial border of the
flap corresponds to the midline of the neck, from the thyroid
cartilage to the sternal notch. The flap can be extended
laterally as much as possible to allow primary closure of the
donor site. The maximum dimension of the harvested flap
is up to 10-12 cm X 6-8 cm.Pf!

Following are the challenges and problems associated with
this flap.

The flap territory is situated in close proximity with the neck
dissection. Care should be taken during neck dissection in
order to avoid damage to the flap territory and damage to
the vascular pedicle. Damage to superior laryngeal nerve
is a great concern. Superior laryngeal nerve should be
meticulously preserved while elevating the flap. Flap delivery
to the oral cavity should be controlled and gentle. Stretching
and kinking of the vascular pedicle in the tunnel is one of
the most common reasons of flap failure. Venous congestion

is one of the most common problems associated with this
flap. This should be avoided by meticulous flap dissection,
by preservation of venous drainage, and by avoiding shearing
of flap components during the elevation process.

The study was conducted in the surgical oncology department
of our institute. Patients with squamous cell carcinoma of the
oral cavity, clinically T1-T3 and NO-N1 stage, with anticipated
defects of small to medium defects were included in the
study. However, patients with larger tumor size, advanced
nodal stage, recurrent tumor, prior radiation, prior neck
dissection, and prior thyroid surgery were excluded from
the study. Formal review and waiver for the study were taken
from the Institute’s Ethics Committee IEC No- 137/23, dated
15.03.24. The study was conducted from July 2020 to June
2022, including a follow-up of 1 year. A total of 14 patients
were included in the study. All patients were thoroughly
evaluated and planned for surgery after informed consent.
All patients had squamous cell carcinoma of the oral cavity
involving different subsites. Patients were operated on by a
single surgeon, using the same technique.

The design of the flap was marked incorporating the incision
for neck dissection [Figure 1]. The upper limit of the flap
was kept at the level of the hyoid bone, the lower limit at
the suprasternal notch, and the medial limit at the midline.
The lateral limit was decided based on the size of the defect
and the feasibility of closing the donor site primarily. Flap
harvest was conducted after the completion of lymph node
dissection. Special care was taken during neck dissection to
preserve the superior thyroid pedicle at its origin from the
internal jugular vein and external carotid artery. The skin
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incision is taken along the marked dimensions of the flap. The
anterior jugular vein is identified distally and included in the
flap. Sternohyoid and sternothyroid muscles were divided at
the suprasternal notch and included in the flap. The superior
belly of the omohyoid was divided at the level of I}V and also
included in the flap. The flap was then progressively raised
cranially in the avascular plane over the thyroid capsule till
the upper pole of the gland was reached. Here, the superior
thyroid artery was identified with all its branches. Multiple
tiny branches from the superior thyroid artery entering
the infrahyoid muscle were carefully preserved. Posterior
branches supplying the thyroid artery were cut and ligated,
and the main trunk of the artery was taken along with the
flap. The Sternothyroid muscle was detached from the
thyroid cartilage, and the cricothyroid artery was cut and
ligated at the midline of the neck and included with the
flap. The external branch of the superior laryngeal nerve
was carefully preserved in all cases during this step. Once
the flap was made freely mobile after detaching the hyoid
insertion of the sternohyoid muscle, it was transferred to the
defect in the oral cavity [Figure 2]. The flap is used primarily
for the defect of the oral cavity. However, the defects having
communication between oral cavity and neck were repaired
during flap inset. The neck drain was kept, and all patients
were extubated after completion of surgery. Patients were
managed postoperatively with antibiotics, analgesics, and
other symptomatic drugs. All patients were regularly followed
for a period of 1 year. During the follow-up period, patients
were advised to visit the outpatient department. All patients
were assessed clinically for features of recurrence. None
of the patients showed tumor recurrence during 1-year
follow-up period [Figures 3 and 4].

Cosmesis was assessed in two ways. One was scar
characteristics, and another was distortion of oral
commissure. Scar characteristics were assessed by thickness,
pliability, pigmentation, and scar contracture. None of the
patients showed scar hypertrophy or hyper-pigmentation.
All patients had soft and supple scar, without the formation
of contractures. All patients had soft and supple scar,
without the formation of contractures. Oral commissure was
assessed in terms of symmetry and competence. None of the
patients showed lip and oral commissure asymmetry or oral
incompetence, which is often seen in patients operated by
other flaps, such as pectoralis major myocutaneous (PMMC)
flap.

A total of 14 patients were included in the study.
In all patients, tumor excision, neck dissection, and

infrahyoid flap were conducted. The male-to-female ratio
was 11:3. The age of patients ranged between 45 and
60 years.
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The T stage of the tumor in all patients was T2 to T3, whereas
the N stage of the tumor in all patients was NO to N1. The
largest defect size after the excision of the primary tumor
was 11 X 6 cm. The duration of the surgery was 3—4 hours.

None of the patients suffered major complications in the
postoperative period, and the average hospital stay was
4-7 days.

In all patients, donor site healed well, with a soft and
supple scar. None of the patients suffered donor site
morbidity [Figure 4].

None of the patients underwent revision surgery, and none
of the patients had total flap loss. Four patients had minor
flap complications, of which three patients had partial,
superficial skin necrosis of the flap which was managed
conservatively and epithelized later. Only one patient had
complete epidermal necrosis of the skin of the flap, which
eventually healed by conservative measures.

None of the patients developed major complications,
oro-cutaneous fistula, or radiation necrosis. None of the
patients developed recurrence after 1 year of surgery [Table 1
showing the patient’s demographic profile, characteristics of
the tumor, and flap].

Head and neck reconstruction is always one of the most
challenging reconstructions, because of cosmetic as
well as functional needs. The choice of reconstructive
procedure depends on the location of the defect, size of the
defect, components of the defect, potential physiological
implications, availability of resources, and patient’s fitness/
affordability for advanced procedures. Traditionally, pectoralis
major myocutaneous (PMMC) flap is a non-microsurgical
workhorse pedicled flap for head and neck reconstruction.
However, disadvantages include poor cosmesis, donor site
morbidity, compromised oral competence, and complications
related to gravitational pull. Also, PMMC flap is often found
to be bulky and cumbersome for small to medium defects."*!

Recently, free flaps have been preferred at various centers. Free
fibula flap is the choice of reconstruction for bony defects;
however, free anterolateral thigh and free radial forearm
flaps are the choice for soft tissue defects. Various limitations
associated with free flap surgery include prolonged operative
time, prolonged and monitored postoperative care, prolonged
hospital stay, donor site morbidity, and high cost and availability
of microvascular setup. Hence, it may not be possible for centers
to have heavy patient load and limited resources.”'"

Apart from workhorse flaps, several flaps have been used from
time to time and are best suited for small- to medium-sized
defects. Submental flap, nasolabial flap, supraclavicular flap,
and infrahyoid flap are ideal for small to medium defects of
head and neck cancer.

Quality of life following oral cancer surgeries depends on the
choice of reconstruction used. Points of consideration include
minimum to nil donor site morbidity, cosmetic appearance,
the inclusion of hair-free skin in the oral cavity, the ability
to maintain oral competence, and adequate flap bulk to
withstand radiation necrosis.

Claremont and Conley!"? published the first case report of the
infrahyoid flap in 1977 for small- and medium-sized defects,
and Wang et al.l"¥! published the first case series in 1986.

The length of the IHF pedicle and hence its reach depends
on the level of bifurcation of the carotid artery. The pedicle
length based on the superior thyroid artery ranges from 3
to 4 cm. Hence, given the relatively short pedicle length,
[HF is ideally suited for defects in the lower part of the oral
cavity.'"! The flap is used primarily for the defect of the oral
cavity. However, the defects having communication between
oral cavity and neck were repaired during flap inset.

The advantage of IHF includes simultaneous neck dissection
through the same incision, is less time-consuming, and
gives esthetically good results at the defect site. The main
disadvantage of the flap is it is not suitable for higher face
defects due to shorter pedicle length.!'>'®

The flap can be modified to sensate the flap by preserving
the nerve supply, which is derived by ansa cervicalis. This
technique has twofold benefits, the flap is converted into to
sensate the flap, and also, underlying muscles can withstand
ischemic changes after radiotherapy.!'”

Venous congestion is the most common complication
of this flap in the postoperative period. Major venous
drainage of the infrahyoid area is through the anterior and
external jugular system, and minor drainage is through
the perforators of the superior thyroid vessel. Hence,
preservation of venous drainage, avoidance of undue
stretching over the pedicle, maintenance of flap laxity, and
postoperative positioning of the patients are very important
to avoid flap failure./'8:19

When I[HF is harvested, drainage is only via the perforator
system. Minor shearing or pressure during harvest could
easily damage the perforators, making the flap susceptible
to skin necrosis. In their 1986 series including 112 patients,

National Journal of Maxillofacial Surgery / Volume 15/ Issue 3 / September-December 2024 413



Sharma, et al.: Infrahyoid flap for head and neck reconstruction

Age/  Tumor Defect Surgery Flap (cm)
sex charac parameters
teristics
60/M  Tongue, 6 x 4 cm, left WLE + MRND 7 %35
T2N1MO lateral tongue myocutaneous
47/M  Tongue, 5 X 3 cm, left WLE + MRND 6 x3
T2N1MO tongue ventral myocutaneous
aspect
53/M  Lower 5 X 3 cm, left WLE with 6 x 3.5
alveolus, lower alveolus marginal myocutaneous
T2NOMO mandibulectomy
+ SOND
55/F Tongue, 4 x 3 cm, left WLE + MRND 6 x 3.5
TINTMO lateral tongue myocutaneous
60/F  Tongue, 6 X 4cm,right WLE+ MRND 8 x 35
T2N1MO lateral tongue myocutaneous
45/M  Lower GBS, 6 X 4 cm, right  WLE with 7x4
T2NOMO lower alveolus,  marginal myocutaneous
buccal mucosa  mandibulectomy
SOND
47/M  Lower GBS, 5 x 3 cm, left WE with 6 x 35
TINOMO lower alveolus marginal myocutaneous
mandibulectomy
+ SOND
51/M  Lower 7 % 4 cm, right ~ WE with 9x 45
gingivobuccal  lower alveolus,  marginal myocutaneous
sulcus, buccal mucosa  mandibulectomy
T2N1MO + MRND
53/F  Tongue, 11 x 6cm, WLE + MRND 8 x 45
T2N1MO right anterior myocutaneous
tongue
59/M  Lower GBS, 7 % 3.5cm, WE with 8 x 35
T2N1MO left lower marginal myocutaneous
alveolus mandibulectomy
+ MRND
54/M  Lower GBS, 6 X 3 cm, left WE with 7 %35
T2NOMO lower alveolus marginal myocutaneous
mandibulectomy
+ SOND
60/M  Tongue, 5x3cm,left  WLE+MRND 7 x35
T2N1MO lateral tongue myocutaneous
56/M  Tongue, 6x4cm,left  WLE+MRND 7x4
T2N1MO lateral tongue myocutaneous
50/M  Tongue, 8 X 4 cm, left WLE + MBND 9 X 3.5
T2N1MO0 lateral tongue myocutaneous

Wang et al.'*! reported no total flap losses, only partial skin
necrosis in 11 patients. In our study, also none of the patients
had total flap necrosis.

The results of our study showed that IHF is quite reliable
for reconstruction post-oral cancer resection. Most flap
losses were only partial skin necrosis. Only one flap suffered
complete skin necrosis. In all cases, the defect healed by
secondary intention, and a second surgical intervention was
not required in any of the patients. None of the patients had
a complete flap loss. None of the patients suffered donor
site complications.

414

Duration  Adjuvant Flap Repeat Donor Recurrence
of surgery therapy  compli surgery site
(Hr) cation morbidity
3 Radiation  No No No No
3 Radiation  Partial No No No
skin loss
3.5 No No No No No
3 Radiation  Partial No No No
skin loss
3.5 Radiation  No No No No
3.5 Radiation  No No No No
3 No No No No No
3.5 Radiation ~ No No No No
3 Radiation  Partial No No No
skin loss
4 Radiation ~ No No No No
3.5 No No No No No
3 Radiation  No No No No
3 Radiation  Full No No No
epidermal
loss
3 Radiation  No No No No

Some studies mention modified radical neck dissection (MRND)
as a contraindication for IHF, and some studies recommend only
SOND if [HF is planned. Gangloffet al. did not consider MRND a
contraindication, and in our series also, the majority of patients
underwent MRND without compromising the blood supply of
the flap.?*?2 Figure 5 shows algorithm for using infrahyoid flap
in oral cavity reconstruction after tumor excision.

The IHF is a fairly reliable and easy-to-perform flap
for small- and medium-sized defects of the oral cavity,
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Defect size after tumour ablation

\

{

|

wedge resection/ hemi

Small to medium defects (T stage
=T1 and T2) e.g. defects caused by

glossectomy/ wide excision with
marginal mandibulectomy defects

Large defects (T stage =T3 and T4)
e.g. defects caused by subtotal/near
total/total glossectomy/ wide
excision with segmental
mandibulectomy defects

Options for reconstruction /\
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Free Radial Artery Forearm Flap
Advantages

flap thickness is matching

can be used as sensate flap

Disadvantages

Prolonged operative time
Requires microsurgical expertise
Requires microsurgical setup
Donor site morbidity with visible
scar

a. Submental flap
Advantages
Easy dissection
Disadvantages
Not suitable for larger, node positive defects
Introduction of hair bearing skin in to oral cavity
b. Nasolabial flap
Advantages
Easy flap dissection
Disadvantages
unsighty. scar over the face
[ c. Infrahyoid flap
Advantage
Scar is supple.
Facial scar and distortion is not a concern, as in
large nasolabial flaps.
Nodal positivity is not a contraindication, as in
submental flap.
No fear of transport of hair bearing skin, as in
submental flap.
Disadvantage
No disadvantages, except need of meticulous
dissection. B

Mt 1
LJ Lt

without requiring additional incisions and donor site

reconstruction.
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