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Background: Tracheostomal stenosis is a distressing complication with a high incidence rate post laryngectomy. We
aimed to assess the deltopectoral flap (DPF) for tracheostomal stenosis correction in irradiated patients.

Methods: Six patients with tracheostomal stenosis, 3 of whom developed restenosis after prior use of local flaps, were
managed using a DPF to reconstruct the defect following a vertical incision release of the stenotic band down to the
inferior tracheal cartilaginous ring. Healing absence of restenosis, alleviation of the symptoms of difficulty in breathing
and clearance of secretions were considered a successful composite endpoint.

Results: Over a median follow-up period of 11 months all patients maintained patency, and symptoms of difficulty in
breathing and clearing of secretions were alleviated.

Conclusion: The deltopectoral flap is a rapid, reliable flap for the management of tracheostomal stenosis in irradiated
patients. It brings well-vascularised tissue into the site of reconstruction and, in the short term, stomal patency and

symptom relief were achieved.
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Introduction

Tracheostomal stenosis (TS) is a distressing complication in
patients with permanent tracheostomies. Patients may have
trouble clearing secretions and may present with respiratory
distress.!? The incidence of TS has been reported to be as
high as 55% with a median value of 28.4%, depending on
patient profile and associated risk factors.! Many factors have
been implicated in TS, including postoperative infection,
keloid formation, steroid use, site of stomal placement,
primary trachea-oesophageal puncture, postoperative
fistula formation, extensive neck dissection and radiation
therapy.'* Management of TS includes stenting, dilatation,
surgical correction or a combination of the above. Possibly
the most important factor in prevention of tracheal stenosis
is the surgical technique used in the tracheostomy. Circular
transection of the trachea should be avoided, and a plastic
closure is reported to have the lowest incidence of stenosis.*¢

Many techniques have been published for the management
of TS. These mainly include a variety of local tissue flaps,
including variations of Z-plasty techniques, V-shaped
flap and the petal technique.?*” The deltopectoral flap
(DPF) is a well-described flap and has been shown to be
reliable in head and neck reconstruction. Furthermore, it
is an axially-based flap as opposed to the random-pattern
flaps listed above. The DPF has been described for primary
tracheostomal reconstruction,'®!"! but not specifically for the
management of TS.

43 SAJS VOL.58 NO.1 MARCH 2020

We present the outcomes of using the DPF for the
management of TS in patients who had undergone
laryngectomy and radiation therapy.

Materials and methods

We report on six patients who were managed for TS with
the use of a pedicled DPF for the period January 1999 —
July 2015. All the patients in the study group were male, five
patients were diagnosed with hypopharyngeal squamous
cell carcinoma and one patient with laryngeal squamous
cell carcinoma. All patients received neo-adjuvant
radiation therapy. Five patients were treated with total
laryngopharyngectomies and bilateral neck dissection, and
one patient was treated with total laryngectomy. Following
permanent tracheostomies, patients presented with
tracheostomal stenosis which caused difficulty breathing
and clearing secretions. In addition, one patient required
stenting for longer than three months to maintain adequate
respiration. Time to revision is noted in Table 1.

In this study, reconstruction of the hypopharynx was either
with a free ileocolon flap or free jejunal flap. Three of the
six patients previously underwent attempts at TS release and
reconstruction with the use of local flaps (Table 1).

Otolaryngology surgeons performed all the permanent
tracheostomies and patients were eating well on a solid diet
at the time of DPF reconstruction. Patients were followed-
up at the outpatient department at 1 week, 3 weeks, and then
monthly postoperatively.



Table 1: Patient demographics and reconstructive history

Patient Age Reconstruction of primary tumour Previous TS procedure Time to stenosis*
1 49 Free jejunal flap None 18 months
2 52 Free ileocolon flap Release + local flap 13 months f
3 49 Free ileocolon flap None 6 months
4 60 Free ileocolon flap Release + local flap < 6 months
5 45 Free ileocolon flap Release + local flap < 6 months {
6 60 Free ileocolon flap None 12 months

"Time to TS severe enough to cause clinical symptoms from the time of tracheostomy

Time to stenosis from local flap reconstruction

Technique

Operations on patients were carried out under
general anaesthesia. The patient is placed supine
for both elevation and inset of the flap. The flap can
be raised from either side of the chest. The TS was
released in all patients using a vertical incision,
releasing the stenotic band and the inferior tracheal
cartilaginous ring. Adequate release of the stenosis
was assessed clinically, taking into account the
pre- and postoperative diameters of the stoma. The
DPF was then marked out, taking into account the
length of the flap required to transpose into the
created defect and the width of the flap necessary
for primary closure, taking into account the quality
and excess of the surrounding skin. The flap was
not designed longer than a point distal to the
deltopectoral groove, as this would make the skin
paddle unreliable distally. The flap was raised, and
the perforators visualised and preserved.

Sutures were placed at the edges of the
tracheostomy before the inset of the flap; this
is a very important step to ensure adequate
suturing of the flap to the tracheostomal edges.
Polydioxanone sutures (PDS) were used. Elevation
of the DPF is through standard techniques,
starting laterally and proceeding medially, along
a subfascial plane. Figure 1.4 shows the flap inset
onto the tracheostomal edges that were identified
previously. Once the flap is inset, the donor site
was closed primarily or with a split-thickness skin
graft. Patients were stented postoperatively for 2 to
3 weeks to prevent any airway compromise in the
event of any complications.

Results

The median age of the patient group was 50
years (range 45—60 years). The median follow-up
period was 11 months (range 5-24 months). There
were no flap or donor site complications and all
wounds healed well. Three donor sites were closed
primarily, and three patients required a small split-
thickness skin graft.

Upon follow-up, patients had no further difficulty
breathing or clearing secretions and maintained
wide stomas. One patient complained of some
bulkiness of the flap in the stoma and this patient
underwent a debulking procedure under local
anaesthesia.

Figure 1: Case example of patient number 4 (Table 1).

Fig 1.1: Preoperative image of patient with TS. The constriction can
be seen with an endotracheal tube in situ. Patient had previous attempt
at stomaplasty with local flap reconstruction.

Fig 1.2: The vertical incision releasing the TS and the cartilage ring of
the trachea and the design of the DPF.

Fig 1.3: Placement of sutures at the edges of the tracheostomy with
the DPF raised.

Fig 1.4: The DPF inset and the donor site closed primarily.

Fig 1.5: The patient can be seen 1 month postoperatively, the patency
of the stoma was maintained and the symptoms were relieved.
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All five patients experienced relief from distress whilst
breathing and did not require postoperative stenting for
longer than 3 weeks; all were satisfied with the outcome.
Assessment of satisfaction was based on subjective
symptom relief, as reported by the patients, and review for
stridor or breathing difficulty by our surgical team. Two
patients required a voice prosthesis for speaking, namely
the patient who had a free jejunal flap for hypopharyngeal
reconstruction and the patient with a total laryngectomy.

Discussion

The DPF is awell-described and reliable flap in head and neck
reconstruction.'?!'* McCarthy et al. reported its usefulness
and applicability for flap coverage and tracheostomal
reconstruction in this type of patient.!> Although initial
reports of high complications were described by East in using
the DPF for tracheostomal reconstruction,'' this was due to
fenestration of the flap, which compromised its vascularity.
Modifications of this flap have renewed applications in head
and neck reconstruction.'

However, to our knowledge, the use of the DP flap
and its outcomes in patients with tracheostomal stenosis
specifically has not been described. Our research provides a
novel approach for the management of patients with TS, and
although our sample number is small, it has been shown to
successfully manage the difficult scenario of TS in patients
who have received radiation.

It is a reliable flap, which can be harvested easily and
rapidly. It is thin and pliable and can be inset comfortably
once the stomal stenosis is released. Another advantage of
the DPF is that it brings well-vascularised tissue to the site
of reconstruction in patients who have received radiation
therapy.

Three of our patients had previous attempts at stomaplasty
with stenosis release and local flap reconstruction; however,
within six months these patients required revision with a
DPF due to restenosis. All patients maintained adequate
patency of the tracheostomy after DPF reconstruction
during the follow-up period. The mean follow-up period
of 11 months is shorter than desired as restenosis can occur
up to 2 years postoperatively. Typical or expected timing to
restenosis after secondary TS repair has not been previously
documented. Madariaga et al. give average expected time
to restenosis after primary tracheal repair and indicated
that early stenosis occurs by two weeks, while late stenosis
usually occurs by three months.”® Tissue injury due to
radiotherapy is ongoing and chronic, thus a longer follow-
up is required and will be the basis of future reports as the
cohort expands and matures.

An objective method for assessment of stoma patency,
would be a measurement of stomal size, with a stoma of
less than 10 mm x 10 mm regarded as narrow.' The lack
of objective, quantifiable methods of stomal patency
assessment are a limitation of our current study and would
be taken into account with longer follow-up in future
assessments. A validated scoring system that includes both
subjective symptom relief and objective stoma patency
would have utility in follow-up.

Wax et al. described the management of TS with the
use of dilatation and local flap reconstruction.* They
reported a success rate of more than 90% with local flap
reconstruction; however, no mention was made of whether
patients received radiation therapy. The concerns with the
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use of local flaps in tracheostomal reconstruction in patients
undergoing radiation therapy are the damage and fibrosis to
the surrounding tissues.!” This inevitably results in radiation
damage to the local flaps that are used in stomaplasty.
Furthermore, Giacomarra reported encouraging results with
the use of local flap reconstruction in 12 patients;> however,
these patients had no preoperative radiation therapy.

Although Wax initially reported that radiation therapy
does not play a role in stenosis of the tracheostomy,! Griffith
et al.showed that any radiation therapy causes concentric
stenosis.? Other risk factors for TS in this group of patients
include diabetes mellitus and local infection as described
by De Virgilio et al.'® In our small study group, all six
patients developed restenosis after local flap reconstruction.
Depending on the width of the flap which is raised, some
folding of the flap can occur during inset. However, this can
be easily debulked under local anaesthesia at a later stage.

Yet another advantage of the DPF is that it can be re-
advanced without compromise of vascularity if required.
Furthermore, the pectoralis major musculocutaneous flap is
preserved and is available, if necessary, for further head and
neck reconstruction.

A small case series of two patients has been reported with
the use of the internal mammary artery perforator (IMAP)
flap in tracheostomal reconstruction, citing as an advantage
primary closure of the donor site.’® The IMAP flap is a
perforator based on the same blood supply as the DPF. It is
based on either the second or third internal mammary artery
perforators and is an islanded flap, in contrast to the DPF.

Local flaps should be considered the first line in the
management of tracheostomal stenosis; however, as indicated
earlier, in cases of recurrent stenosis and/or radiation to the
area, local flaps are not desirable; the DPF offers a source of
vascularised tissue that has not been subjected to radiation
injury. Another flap that could be used in the management of
these complex patients is the transverse cervical artery flap;
this requires further study. Use of simpler techniques such
as dilation,? or carbon dioxide laser stomaplasty?' have little
utility in recurrent TS in radiotherapy fields.

In three of our patients, the donor site was closed primarily
without any wound complications, furthermore slight tension
on closure added additional traction to the stoma, which
increased the aperture. Depending on the width of the flap
required for reconstruction and the surrounding skin laxity,
a skin graft may be required for closure of the donor site.
In the three patients requiring skin grafting, the donor sites
healed well and posed no aesthetic concern to the patients.
Skin grafts may be serially excised in the future, which may
further improve the aesthetic appearance.

Because the DPF maintains a skin bridge as opposed
to the IMAP flap, there is less risk of pedicle kinking or
twisting and increased venous drainage in the DPF. There
is no need to dissect out the perforators, which may prolong
the procedure, as is necessary in the IMAP flap. Further,
there is no need for preoperative Doppler examination when
raising the DPF and it can be raised rapidly even under local
anaesthesia.

Voice reconstruction should also be taken into account
in patients undergoing total laryngectomies. Patients were
able to use a voice prosthesis adequately after stenosis
release and DP flap reconstruction. Our primary choice for
hypopharyngeal reconstruction, however, is an ileocolon
flap, as the colon is used for the pharyngeal reconstruction



and the ileum is used for voice reconstruction after
appropriate voice training.??

Conclusion

Our results suggest the DPF is a reliable flap for the
management of TS, especially in patients who have undergone
radiation therapy. Patients maintain stomal patency after
prolonged follow-up and do not require stenting. The DPF
has the advantage of bringing well-vascularised tissue to
the site of reconstruction in patients who have undergone
radiation therapy and has now become our first choice in
treating patients with tracheostomal stenosis.
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