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ABSTRACT

Hypopharyngeal carcinoma is one of the most aggressive primary head and
neck cancers, often managed through partial or total laryngopharyngectomy.
Reconstruction after such surgeries remains a challenging procedure
that often requires the use of free flaps. A 63-year-old male patient with
in-situ squamous cell carcinoma of the left vocal cord treated with total
pharyngolaryngectomy and primary reconstruction with a left radial forearm
free flap, complicated by flap necrosis, which ended up in dismantling and
gastrostomy. He was referred to the Plastic and Reconstructive Surgery
Department at Centro Medico Nacional 20 de Noviembre, Mexico in 2023
to assess the reconstructive options for the hypopharynx and cervical
esophagus defect. A tubular right radial forearm free flap was designed
forming the anterior wall of the hypopharynx and cervical esophagus and
a posterior wall for the external defect. Twelve months after his surgery, he
continues tolerating oral intake without signs of stenosis or tumor recurrence.
The objective in this case was based on restoring the continuity of the
digestive tract and swallowing function, as well as providing skin coverage
of the defects, and preventing serious complications. The radial forearm
free flap has versatility in the tubular construction and a low leak rate, as
well as an adequate skin island size. Conclusion: The pharyngoesophageal
reconstruction with a tubed forearm free flap has favorable outcomes for
restoring the gastrointestinal tract without further complications.
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INTRODUCTION

Hypopharyngeal carcinoma is one of the most aggressive primary head
and neck cancers, characterized by a 5-year overall survival rate ranging
from 25% to 40%. Surgical resection continues to be the therapeutic
gold standard, including partial or total hypopharyngectomy with or
without laryngectomy, accompanied by radiotherapy'. Reconstruction
after laryngectomy secondary to hypopharyngeal carcinoma remains a
challenge.

The ideal reconstructive technique for such defects which often involve
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the cervical esophagus, should be the one that
ensures the lowest morbidity, especially in terms of
fistula, stricture, and mortality rates, as well as the
most rapid and efficient rehabilitation?. Several flap
options, including free (anterolateral thigh, radial
forearm, jejunum) and pedicled flaps (pectoralis
major, supraclavicular), have been used for
reconstruction of hypopharyngeal defects. Radical
surgery for advanced disease, cancer recurrence,
or prior chemoradiotherapy introduces additional
complexity, often resulting in extensive defects.
Excessive scarring and hypovascularization of the
tissues compromise the quality of the soft tissues
surrounding the neck. In this scenario, additional
vascularized tissue is required for coverage of the
anterior neck region and to restore continuity of the
digestive system®.

There is no universal agreement as to the optimal
reconstruction method as different options have
well known advantages and disadvantages®. The
fabricated radial flap helps restore the swallowing
process, allowing a relatively smooth passage of food.
Initially, stricture of the esophageal anastomosis
may be experienced due to scar contracture at the
skin-mucosa interface, but this problem is resolved
by crimping the esophageal suture line of the flap.
The large vessel caliber of the flap facilitates the
selection of suitable recipient vessels and ensures
microvascular anastomosis, unlike other skin flaps.
The recipient vessels are relatively large vessels,
such as the facial, lingual, superior thyroid, and
superficial cervical arteries, and the external jugular,
facial, and superficial cervical veins®.

We present the case of a male 60 yr patient with
laryngopharyngectomy sequelae  reconstructed
using a tubed radial forearm free flap.

CASE PRESENTATION

In the year of 2018, a 63-year-old male patient with a
personal history of colon cancer, began 5 years prior
to his evaluation with dysphonia and progression
to low-pitched aphonia, for which he was evaluated
by otorhinolaryngology. The laryngoscopy showed
hypertrophic  ventricular  bands, exophytic,
verrucose, pink and digitiform lesions, glottic
lumen at 40% and the left vocal cord with an
irregular edge. A biopsy was performed which
reported in situ squamous cell carcinoma of the left
vocal cord. First line of treatment was CO2 laser
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laryngeal microsurgery. Three years later, recurrent
mass growth was evident. A biopsy reported well-
differentiated, keratinizing, invasive carcinoma.
Treatment involved 15 cycles of radiotherapy
followed by total pharyngolaryngectomy with free
margins in addition to primary reconstruction
with a left radial forearm free flap, complicated
by flap necrosis which ended up in dismantling
and gastrostomy. He was referred to the Plastic
and Reconstructive Surgery department at Centro
Medico Nacional 20 de Noviembre to assess the
reconstructive options for the hypopharynx and
cervical esophagus defect.

In the year of 2023 upon admission, the physical
examination revealed a 20.3 BMI, permeable
tracheostomy, a skin defect of 10 x 8 cm, a
hypopharynx defect of 3 x 3 cm and an esophageal
defect of 3 x 3 cm, with perilesional maceration
and significant fibrosis (Figure 1). Right thoracic
limb with adequate radial pulse, positive Allen test.
A Doppler ultrasound was performed revealing a
patent right radial artery, with antegrade flow and
preserved spectrum. The reconstructive choice was
a right radial forearm free flap. The patient signed
informed consent for the surgical procedure and
photoshooting of the clinical case.

During the procedure, the absence of the left internal
jugular vein was found, the left superior thyroid
artery and lingual artery were dissected, as well as the
external jugular vein and the posterior edges of the
hypopharynx were dissected (Figure 2A), ischemia
of the right thoracic limb began and a 10 x 10 cm
radial forearm flap was designed, the radial artery
was dissected distally and subsequently between
the brachioradialis and the flexor carpi radialis. The
radial vessels were proximally referred, proximal
and distal vessels were ligated (Figure 2B). A tubular
flap was designed with an anterior and posterior
wall, forming the anterior wall of the hypopharynx
and cervical esophagus and a posterior wall for
the external defect. End-to-end anastomosis of the
radial artery and vein to the facial artery and vein
respectively was performed with 9-0 nylon suture,
adequate patency and integrity of anastomosis was
confirmed (Figure 2C). Subsequently, the previously
designed flap was placed and fixed with 4-0
monocryl for the posterior wall, and 3-0 nylon for
the anterior wall to offer skin coverage (Figure 3A).
A partial thickness skin graft was harvested and
applied to the donor site on the right forearm and
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Figure 2: Surgical sequence (A) left cervical dissection at recipient site, (B) tubed right radial forearm free flap design

(C) tubed free flap placement

then covered with cotton as a tie-over, a tension-free
neck bandage was placed.

The patient was strictly monitored during the first
week of hospitalization, maintaining adequate
capillary refill, turgor, and coloration. He was
discharged from the hospital with outpatient follow
up two weeks later. A liquid test was performed

without evidence of leakage. The patient progressed
to semi-solids and solid food at home, gaining 20
kg with subsequent removal of the gastrostomy tube
(Figure 3B). Eighteen months after his surgery, he
continues tolerating oral intake without signs of
stenosis or tumor recurrence, however, he continues
multidisciplinary follow-up (Figure 3C).
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DISCUSSION

The reconstruction of large defects in the head
and neck after oncologic resection is challenging.
Different reconstruction methods are wused
depending on the location, size of the defect, and
the judgment of the reconstruction team in charge.
For reconstruction of hypopharyngeal and cervical
esophageal defects pedicled pectoralis muscle flaps
are the preferred reconstructive option. Another
choice are free flaps with donor sites such as the radial
forearm flap, anterolateral thigh flap, or vascularized
jejunum. Vascularized jejunal and radial forearm
free flaps are an excellent reconstructive option
for partial and total defects of the hypopharynx®.
However, a fasciocutaneous flap has a better recover
of phonation compared to a jejunal flap’.

The radial forearm free flap is a fundamental
piece in reconstruction of the hypopharynx and
laryngopharynx due to its anatomical reliability,
versatility in the tubular construction and a low
leak rate, as well as an adequate skin island size®’.
The selection of the flap should be based on the size
of the defect, the characteristics of the patient, the
experience and skill of the surgeon, as well as the
capacity of the institution in the management of
free flaps before, during and after the surgery. In
this case the abdominal flap options were ruled out
due to the patient’s surgical-oncological history. The
final objective in this case was based on restoring
the continuity of the digestive tract and swallowing
function, as well as providing skin coverage of the
defects, and preventing serious complications.
Therefore, an area with limited morbidity was taken
as the donor site that would allow the creation of a
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Figure 3: (A) Immediate post op, (B) 3 months post op, (C) 12 months post op
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thin tubular flap that would adapt to the dimensions
of the anterior cervical region'’.

The reported incidence of postoperative
complications in the international literature is 37.4%,
including necrosis, pharyngeal fistulas, incisional
infections (both at the recipient and donor sites),
wound dehiscence, and tubular stenosis. This
incidence was reported in patients reconstructed with
gastric lift, pedicled pectoralis flap, anterolateral thigh
free flap and radial forearm free flap. The incidence
of complications reported for radial forearm free
flap is 20% to 50% of cases, the most common being
fistulas and constriction during swallowing' . The
choice of reconstruction is multifactorial, however
some literatures report slightly lower incidences of
complications with the use of radial forearm free flaps,
compared to other free and pedicled flap options'*.
In our patient, none of the complications described
above occurred, with an adequate evolution of the
flap up to eighteen months after the intervention.

CONCLUSION

The pharyngoesophageal oncological defects
represent a complex scenario for the plastic surgeon.
The circumferential free forearm radial flap is a
useful and viable technique for the reconstruction
of these defects following laryngopharyngectomy.
The patient we presented had a favorable outcome
without complications such as fistulae or stenosis of
the digestive tract.
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