We are IntechOpen,
the world’s leading publisher of

Open Access books
Built by scientists, for scientists

6,900 186,000 200M

ailable International authors and editors Downloads

among the

154 TOP 1% 12.2%

Countries deliv most cited s Contributors from top 500 universities

Sa
S

BOOK
CITATION
INDEX

Selection of our books indexed in the Book Citation Index
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us?
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected.
For more information visit www.intechopen.com

Y



Chapter

Reconstruction of Pharyngeal
Detects

Takako Yabe and Bruce Ashford

Abstract

The management of pharyngeal defects is one of the most challenging tasks
for reconstructive surgeons. The reconstructive method is driven by the amount
of tissue loss as well as patient-related factors. Since the advent of organ preserva-
tion strategies in the 1990s as described by the Department of Veterans Affairs
Laryngeal Cancer Study, salvage surgery has become a common pharyngeal
procedure to obtain local control when nonsurgical treatment fails. This chapter
is divided into preoperative, intraoperative, and postoperative phases of patient
management. Each section will focus on particular aspects of management that are
essential to achieve the best therapeutic outcome for patients who need pharyngeal
reconstruction.

Keywords: head and neck reconstruction, pharynx, hypopharyngectomy, pedicled
flaps, microvascular free flaps

1. Introduction

The pharynx is a muscular column that begins posterior to the nasal cavity,
descends inferiorly behind the oral cavity before merging with the larynx and the
oesophagus. It is subdivided into nasopharynx, oropharynx and hypopharynx
(laryngopharynx) based on their anterior relations. Its primary functions are both
digestive and respiratory where it creates the passage for air, solids, and liquids from
the nose and mouth. Hypopharynx guides food into the oesophagus and pharyngeal
muscles further support deglutition and speech.

Oncologic management of the pharynx presents complex challenges for both
ablative and reconstructive surgeons. The move away from surgical management
of both laryngeal (VA study) and pharyngeal malignancy has meant that many
patients eventually presenting to surgery do so in a salvage setting. With the advent
of transoral robotic surgery (TORS), a reframing of the role of surgery in the man-
agement of pharyngeal malignancy is underway. The results of Eastern Cooperative
Oncology Group (ECOG-ACRIN 3311) may prescribe an increased role for TORS
and impact on reconstructive strategies. ECOG-ACRIN 3311 examines reduced
postoperative therapy in patients with “intermediate risk” pl6+ oropharynx cancer
(OPC) undergoing primary transoral surgical management. E3311 was a phase II
randomised clinical trial of transoral surgery followed by low- or standard-dose,
risk-adjusted post-operative radiotherapy with stage III-IVa (AJCC 7th edition)
HPYV associated oropharyngeal cancer (OPC). In this chapter, we will outline the
range of requirements for pharyngeal reconstruction, and to outline the options for
the surgeon managing pharyngeal defect reconstruction.
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The 5-year survival rate of pharyngeal squamous cell carcinoma (SCC) depends
on tumour stage and human papillomavirus (HPV) status. Up to 60% of patients
die within three years [1]. However, beyond oncologic outcomes, functionality and
quality of survival is an important determinant of therapy. The physiologic cost
of surgery needs to be balanced against the well known long term effects of non-
surgical therapies. The role of the reconstructive surgeon is to manage short term
perioperative problems and long term functional outcomes to achieve the optimal
quality of life result for the patient [2].

The practice changing Department of Veterans Affairs Laryngeal Cancer
Study was a prospective, randomised study in patients with previously untreated
advanced (stage III or IV) laryngeal squamous carcinoma. This study compared the
results of induction chemotherapy followed by definitive radiation therapy with
those of conventional laryngectomy and postoperative radiation [3]. A significant
finding of the study was that chemoradiation successfully preserved the larynx in
64% of the patients. They achieved this result with a 2-year survival rate equivalent
to that of conventional laryngectomy and postoperative radiation therapy [3]. The
Intergroup Radiation Therapy Oncology Group 91-11 (RTOG-91-11) study evalu-
ated the contribution of chemotherapy added to radiation therapy for larynx pres-
ervation. It also documented that concurrent chemoradiotherapy for the treatment
of advanced laryngeal carcinoma conferred the highest rate of organ preservation at
84% [4]. These landmark trials have effectively relegated the role of total laryngec-
tomy to those cases where there is no organ function to preserve or are in the salvage
setting with extra-laryngeal spread [5].

The extent of defect determines the extent of reconstruction required. For
small pharyngeal defects, primary closure or healing by secondary intention
with the acceptance of some distortion of the local pharyngeal contour might
be acceptable in the non-salvage setting. Post radiation granulation or primary
repair, regardless of the defect size, is an unpredictable clinical scenario which
should be avoided. Rates of pharyngocutaneous fistula (PCF) are related to the
size and complexity of the defect and prior (chemo)radiation. The incidence of
PCF range from 9-23% depending on the clinical context [6]. It is the avoidance of
PCF which mandates a nuanced approach to the management of the post-ablation
pharynx and that is a primary determinant of early post-treatment quality of life.
Reconstruction of pharyngeal defects with free tissue transfer or well vascularised
regional tissue [7] is considered the preferred choice in the salvage setting [8].
Chemotherapy is known to affect the function of neutrophil, macrophage, as well
as B-cell and T-cell functions, resulting in impaired cellular and humoral immunity
[9]. Wound healing potential is further compromised by radiation-induced oblit-
erative endarteritis and fibrosis [10]. Salvage surgery often necessitates a broad
field extirpation of the neck and upper mediastinal tissues that results in bilateral
carotid artery exposure. Deficient wound healing caused by both chemotherapy
and radiotherapy predisposes this patient population to development of pharyn-
gocutaneous salivary fistula and life-threatening vessel rupture from salivary
contamination and sepsis [6].

The recent history of head and neck reconstructive surgery can be traced back
to the early twentieth century with axial patterned island flaps, split-thickness skin
grafts, and regional flaps [11]. Flaps generally refer to tissue reconstruction with
an intact blood supply, whereas grafts imply a non-vascularised transfer of tissue.
Microvascular free tissue transfers (flaps) are further differentiated from regional
flaps that their vascular supply is temporarily disconnected from the systemic
circulation to be transplanted to a recipient site. Free flap surgery gained popularity
in the latter half of the twentieth century [12].
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2. Pre-operative considerations: goals and planning

All forms of treatment for these pharyngeal/pharygolaryngeal malignancies carry
considerable toxicity, particularly to deglutition [13, 14]. Surgery, which is increas-
ingly used to salvage failures of organ-preservation therapy [15], has considerable
morbidity and mortality [16, 17] more so than for any other type of head and neck
cancer [18]. The complexity of care in the salvage setting is difficult to overstate.

Primary goals of reconstruction of pharyngeal defects are maintenance of
integrity, restoration of function and form, minimising morbidity, and improv-
ing quality of life [19]. The reconstruction needs to be able to withstand adjuvant
radiotherapy but be compliant enough to restore a range of three-dimensional
defects [20].

The gold standard of reconstruction should be a one-stage procedure with the
lowest morbidity, a short hospital stay, early recovery of swallowing, and the resto-
ration of a socially acceptable appearance [2]. Given the aim of getting the patient
to adjuvant therapy, achieving the seal of the pharynx to allow for the restoration
of enteral feeding and avoidance of neck sepsis is crucial [21]. Precise preopera-
tive planning, including thorough comorbidity evaluations, is mandatory in these
patients. Preoperative nutritional assessment and optimisation and the normalisa-
tion of other systemic diseases, including particularly hypothyroidism are essential
before any effort at pharyngeal reconstruction.

The reconstructive ladder describes an increasing complexity of options: healing
by secondary intention, primary closure, grafts, local flaps, regional flaps then dis-
tant flaps [19]. The simplest surgical option may not necessarily be the best surgical
option because it does not take into consideration the goals of reconstruction [22].

In the situations where all of the reconstructive goals cannot be satisfied, they
should be prioritised in the following order as mentioned below [19];

1. Maintenance of the integrity of head and neck tissues and aerodigestive tract
with isolation of the intracranial content.

2. Restoration of the form including facial contour, consistency, and dimension.
3.Minimisation of anaesthesia exposure, complications, and morbidity.
4.Improvements to the quality of life.

The seven principles of pharyngeal reconstruction are as follows [23];

1. Single-stage reconstruction

2. Restoration of deglutition

3. Restoration of speech

4. Toleration of radiotherapy

5.Successful reconstruction in a heavily irradiated field

6. Minimal morbidity at the donor site

7.Minimal morbidity at the reconstruction site
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Reconstructive options should be explored and discussed during the planning
phase before ablative surgery based on the following principles [19];

1. Surgical defect

2. Anatomy

3. Surgeon expertise

4. Surgical facility
5.Reconstructive goals

6. Patient factors (i.e. comorbidities, body habitus, cancer prognosis, history of
radiation and surgery, family support, and personal wishes)

Within reason, and subject to unforeseen intraoperative requirements, the
reconstructive plan should be well understood by both the ablative and reconstruc-
tive teams. The ablative surgeon needs to appreciate the need for vessel preservation
(in the event of free flap for reconstruction) and also needs to communicate any
changes to the plan so that the reconstructive team can pre-empt modifications
that might be required. The surgical management and reconstruction of the vessel
depleted neck are of a particular challenge, and this problem should have been at
least known preoperatively [24].

3. Intra-operative considerations
3.1 Pharyngeal defect

The extent of pharyngeal defect after resection can range from a small tonsillar
or sidewall defect to a circumferential defect resulting from laryngopharyngectomy.
Smaller defects in the primary setting can be managed by secondary intention with-
out any sophisticated reconstruction. Larger defects or those in the post-radiation
setting are more likely to benefit from active efforts to re-establish the pharynx.

Defect type can be classified according to the amount of residual mucosa [25].

1. Defects not requiring closure
2. Defects with sufficient pharyngeal mucosa to close primarily

3.Defects where a strip of pharyngeal mucosa remains but is insufficient to close
on itself

4. Complete circumferential defects where a 360-degree segment of pharyngeal
mucosa is lacking

Hui et al. demonstrated that primary closure can be achieved with acceptable
swallowing outcomes with a minimum of 1.5 cm of relaxed or 2.5 cm of stretched
pharyngeal mucosa remaining [26]. In circumstances where there is sufficient
mucosa to close a pharyngeal defect primarily, the current evidence generally
favours onlay vascularised tissue over the suture line to reduce the rates of
fistulation [10, 27].
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A circumferential defect with the reconstruction of a neopharynx would, in most
cases, be best managed with free tissue transfer, either as a “tubed” anterolateral
thigh or radial forearm free flap or using some component of the alimentary tract
such as the stomach or small bowel (Figure 1) [25].

3.2 Technical considerations

In a recent review on managing pharyngeal defects, Ragbir et al. indicated that
pharyngeal defects with more than 3.5 cm of residual pharyngeal mucosa may be
closed primarily, defects with less than 3.5 cm of residual pharyngeal mucosal width
require interpositioning replacement with imported tissue, and circumferential
pharyngeal defects require circumferential reconstruction.

Primary closure of pharyngeal defects can be performed in vertical, horizontal,
or T shaped orientations. The ideal technique for closure and the resultant fistula
rates have been intensely debated. Pioneering work by Su and Chian [28] advocated
placement of the T-shaped suture line. Cho et al. [29] suggested a modification to
the flap design by overlapping the vertical suture line with de-epithelialised skin
and using a two-layered closure with triangular flaps at the distal anastomotic site.
Although no consensus has been reached, it is important to remember the principles
of closure; the approximation needs to be watertight with just adequate approxima-
tion to avoid compromising the vascularity of the suture line [30]. As with all tissue
closures, tension should be avoided.

Where primary closure cannot be achieved safely, or in cases where primary
closure has been possible in the salvage/post radiotherapy context, either coverage
or augmentation of the closure with either a regional flap or a free tissue transfer
may be necessary.

3.3 Flap choices

Most soft tissue flaps are designed to be 10 to 20% larger than the defect itself to
accommodate for tissue shrinkage [19]. They can be pedicled or microvascular free

Figure 1.
Defect following salvage total pharyngolaryngectomy.
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flaps depending on the nativity of their blood supply. Their advantages and disad-
vantages are discussed below.

3.3.1 Regional pedicle flap options
3.3.1.1 Pectoralis major myocutaneous flap

The pectoralis major (PM) flap was first described by Ariyan [31] in 1979. In
the setting of pharyngeal defects, it can be grafted to a defect with or without a
cutaneous component. Inset of an area of skin into a pharyngeal defect allows for a
more robust seal to be achieved early. Without skin, the muscle flap can be used to
seal a defect or to onlay over a primary pharyngeal closure. Using the PM pedicled
flap as an onlay flap has been shown to decrease the rate of pharyngocutaneous
fistula when compared to primary closure alone [32].

With a circumferential pharyngeal defect, the PM flap can be sutured directly to
the prevertebral fascia or with a split-thickness skin graft relining the prevertebral
fascia [33]. More commonly, the PM flap is used as a patch repair to reconstruct the
anterior pharyngeal wall in cases where only the posterior wall remains [25].

Advantages include a relative ease of harvest and reduced operating time when
compared to free tissue transfer. Moreover, the PM flap is a robust and reliable
option that obviates the need for microsurgical anastomosis, which is particularly
relevant in a vessel-depleted neck. The disadvantage of such a bulky flap is that
it can create tension on the tongue which may limit tongue mobility, impairing
speech, articulation and swallowing function. Even if the muscle is denervated,
the relative bulkiness of the muscle often persists and this can also impede tracheo-
esophageal speech by impairing the vibratory quality of the neopharynx [25]. Voice
outcomes after PM flap reconstruction of the pharynx are shown to be inferior to
those of primary closure alone [34].

Donor site morbidities, including shoulder and arm dysfunction as well as chest
wall contour deformity are significant and debilitating. The muscular bulk of the flap
can also distort the stoma, making the use of a voice prosthesis more challenging [35].

The PM pedicled flap is usually limited to the medically comorbid patient who
would not otherwise tolerate the prolonged operating time under general anaes-
thesia required for a free flap. It is often utilised as a back-up flap in circumstances
where wound breakdown compromises any initial pharyngeal reconstruction [25].

3.3.1.2 Supraclavicular artery island flap (SCAIF)

The SCAIF is a pedicled fasciocutaneous flap based on the supraclavicular artery
and vein. These vessels arise from the transverse cervical vessels and this flap can
be used for a multitude of head and neck reconstructions where a thin and pliable
replacement is indicated [36]. Up to 20% of patients will not have the branch of the
transverse cervical artery (TCA) [37] and preoperative audible doppler will allow
for assessment of this vessel as it runs over the lateral clavicle into the deltoid region.
Emerick et al. reported their experience using the SCAIF in reconstruction following
total laryngectomy [35]. A benefit of the SCAIF is its ability to reconstruct the ante-
rior neck skin, which may be necessary in the setting of salvage laryngectomy [35].

3.3.1.3 Internal mammary artery perforator flap (IMAP)
The IMAP is supplied by the first 3 or 4 branches of the internal mammary

artery. It is raised in a subfascial plane to within 2-3 cm of the sternal margin. The
flap is raised as an island to allow for rotation on a relatively short pedicle. Iyer et al.
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suggested that it is a reliable and suitable option for lower anterior neck defect [38]
including for revision of tracheostomes.

3.3.1.4 Thoracoacrominal artery perforator flap (TAAP)

The thoracoacrominal artery perforator (TAAP) flap is a local alternative solu-
tion for reconstruction of complex circumferential hypopharyngeal defects when
free tissue transfer is contraindicated or neck vessels are depleted [39]. It can be
harvested as a chimeric flap including both muscle and skin components to cover
defects in pharynx as well as skin.

3.3.2 Free tissue transfer options
Free flaps can serve to
a.reinforce a primary closure (particularly in the post-radiation salvage setting),
b.as a patch or interposition for lost circumference or

c.as a “tubed” reconstruction in cases where circumferential pharyngeal recon-
struction is required.

The introduction of a free flap harvested from outside the irradiated field helps
improve vascularity in the wound bed, may aid with healing, and decrease the risk
of wound complications. Subsequently, including a free flap as an onlay graft may
also help even in situations where primary closure of the pharynx is otherwise
possible [25]. A meta-analysis on risk factors by Sayle and Grant concluded that a
flap-reinforced closure is warranted in the salvage setting and would be of the most
significant benefit where patients had undergone concurrent chemoradiotherapy
[40]. Significant reduction of the PCF rate was demonstrated by Higgins et al. when
the temporoparietal fascia was used an onlay flap [41]. Fung et al. introduced the
term “pharyngeal interposition graft” (PIG), which consist of fascia-only free flaps
to improve tissue vascularity in salvage laryngectomy [10]. Paleri et al. demon-
strated that the incorporation of vascularised flaps, as either a patch repair orasa
PIG, reduced the rate of pharyngocutaneous fistula by one-third [42].

Free tissue transfer options for pharyngeal reconstruction include.

3.3.2.1 Radial forearm free flap

The radial forearm free flap (RFFF) is easy to harvest, has a long pedicle with
excellent vessel calibre, and is made up of a thin, pliable skin paddle of variable size
and form that allow a great deal of latitude in pharyngeal reconstruction [43]. Its
long pedicle provides an option for vascular anastomosis to be performed on the
contralateral neck.

One of the major advantages of this is that its inherently thin and pliable skin
paddle matches the thickness of the pharyngoesophageal wall [43]. If there is suf-
ficient mucosa to close the pharynx primarily, the RFFF can be harvested without a
skin paddle as a fascia-only flap to reinforce the pharyngeal suture line.

3.3.2.2 Anterolateral thigh free flap

The anterolateral thigh free flap (ALT) can be used as an onlay, a patch, or a tubed
flap. It has more considerable vascular variability when compared to the RFFF. Its
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thickness also varies significantly depending on a patient’s body habitus. The excess
adipose tissue can be removed to within 2 cm of the perforating vessel to limit the flap
thickness [44]. The ALT can be raised as a chimeric flap with muscle (usually vastus
lateralis). The muscle can serve to provide coverage of the great vessels in the case
of concurrent radical neck dissections, to fill in neck contour defects, or as a vascu-
larised bed to facilitate skin grafting for the external neck. A distal or a second skin
paddle can be brought out to external skin and utilised as a monitoring paddle [45].

The main favourable characteristics of the ALT flap include reliable anatomy,
long vascular pedicle, low donor-site morbidity, feasibility as a chimeric flap, and
the possibility of an in-OR 2-team approach [46]. The ALT flap can provide up to
40 cm of length for oesophageal reconstruction, especially when folded in a coni-
cal fashion [47]. The donor site is closed primarily and typically, the only lasting
sequelae include a vertically oriented scar along the thigh and thigh numbness
(Figures 2 and 3).

3.3.2.3 Gastro-omental free flap

The gastro-omental flap was first described by Baudet [48] for use in 1979. It is
typically raised via laparotomy although it can be harvested laparoscopically [49].
The flap provides a tubed segment of the greater curve of the stomach which is
nourished by the right gastroepiploic artery and vein, which also supply an apron
of omentum. The advantage of the gastro-omental flap is its unique wound-healing
properties provided by the rich omental source of fibroblasts and other progenitor
cells. The omentum also serves as a malleable vascularised layer over the microvas-
cular anastomoses and protects the great vessels from contamination by salivary
egress [50]. Fibrous adhesions form within 3 hours of flap inset, leading to rapid
ingrowth of fibroblasts and capillaries, which provide a nutrient-rich bed ideally
suited to facilitate healing in contaminated or chemoirradiated wounds [51].

Unlike the body of the stomach, the gastric antrum is sparsely populated by
gastric parietal cells,. This theoretically avoids acid-secretion from the transferred
tissues (Figures 4 and 5) [50].

3.3.2.4 Jejunal free flap

The jejunal flap provides a hollow viscus which can replace a circumferential
pharyngeal defect. It has a relatively shorter pedicle than the other free flaps herein

Figure 2.
ALT flap with pedicle.
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Figure 3.
Tubed ALT flap inset.

Figure 4.
Gastro-omental free flap.

described. A perioperative mortality rate was 3.8% in a series of 368 patients who
had jejunal free flap for circumferential laryngopharyngectomy defects [52]. The
potential morbidity of abdominal surgery such as postoperative ileus, wound infec-
tion, bowel obstruction, superior mesenteric syndrome, intra-abdominal bleeding,
and delayed enteric feeding are significant complications in an already medically
compromised population [53]. The jejunal flap is less tolerant of ischaemia and

has a shorter pedicle than other flaps such as the ALT or gastro-omental flaps. The
re-vascularised jejunal flap does not seem to withstand high doses radiotherapy
[54]. Small bowel peristalsis generated by myenteric plexus does not seem to add
any benefit to the pharyngeal phase of swallowing, as jejunal peristalsis does not
coordinate with the rest of the upper digestive tract [25].

3.3.2.5 Temporoparietal fascial free flap

Temporoparietal fascial free flap (TPFF) is thin and pliable and can be used as a
PIG to reinforce pharyngeal closures after salvage laryngectomy. Higgins et al. [41]
demonstrated comparable wound outcomes to the pectoralis major myofascial flap
without the associated shoulder and arm dysfunction. This flap has minimal donor
site morbidity other than a 25% rate of local alopecia. The pedicle is short and with
small calibre.

9
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Figure 5.
Gastro-omental flap inset.

It is still possible to undertake a two-team approach if harvest commences after
ipsilateral dissection is complete [41]. The use of the TPFF as an overlay technique is
a useful adjunct for salvage laryngectomy cases where the defect is primarily closed.
The reinforcement of the pharyngeal suture line has been shown to diminish the
rate of PCF compared to historical controls with reduced donor-site morbidity and
reduced length of hospitalisation (Figure 6).

3.3.2.6 Servatus anterior free flap

Khan et al. published the first series utilising the serratus anterior free flap
(SAFF) as an onlay to reinforce primary closure [55]. Authors cite the ease of
harvest, low donor site morbidity, and the pliability of the flap as significant advan-
tages over other free flaps used for similar purposes.

The shapes and sizes of all flaps depends upon the shape and size of the defect
the surgeon is repairing.

3.4 Other considerations
3.4.1 Salivary bypass tube

The use of a salivary bypass tube to prevent PCF also remains controversial.
While some maintain that salivary bypass tubes help funnel saliva into the oesoph-
agus while bypassing the anastomosis, other denounce them as propagators of fis-
tulation. Hone et al. found that in patients where a salivary bypass tube was used,
the fistula rate was 8.3% compared to 24.6% in the control group [56]. However,
in their multivariate analysis, this difference was not borne out to be significant.
Perhaps the benefit of salivary bypass tubes in the circumferential reconstructive
setting includes splinting of an otherwise highly collapsable neopharynx.

3.4.2 Tracheo-oesophageal puncture

Elective trachea-oesophageal puncture results in a fistula that allows for the use
of a device for producing speech without reflux of digestive tract secretions into the
trachea. The timing of tracheo-oesophageal puncture (TEP) placement is critical in
the setting of salvage laryngectomy. Emerick et al. showed in salvage laryngectomy
patients that fluency was 62 days earlier with the primary TEP group. However, the

10
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Figure 6.
Temporoparietal flap.

rate of PCF was also significantly higher in the primary TEP group (50%) versus in
the secondary TEP group (0%) [57].

Our preference is to delay TEP in the setting of pharyngolaryngectomy until
after discharge. We have found that the posterior wall of the trachea is prone to
unpredictable and inadvertent dilatation which may result in a fistula that is too
large and can make placement of a speaking device difficult.

4. Post-op considerations
4.1 Postoperative monitoring

Postoperative free flap monitoring protocols are highly variable among dif-
ferent institutions. A systematic review by Dort et al. [58] suggested the need for
intensive monitoring in the first 24 hours as most evidence suggests that vascular
complications will occur within the first 24 hours in most patients [59]. The
method of monitoring should include clinical examination by experienced staff
and adjunct measures, such as the use of ultrasound doppler and needle prick. As
free tissue transfers are employed to salvage pharyngeal defects, the surrounding
recipient vessels are frequently compromised, especially in the neck region. Our
experiences indicate that the rate of free flap complications is much higher, and
that it may be worsened by the post-operative catabolic state and any underlying
comorbid diseases. Preoperative preparations are critical for these cases.

Postoperative nutritional support in the form of nasogastric (NG) tube
feeding is common for patients undergoing major head and neck surgery. In the
event of a laryngopharyngectomy, the NG tube may be placed via the tracheo-
stome for later replacement with a trachea-oesophageal fistula (TOF) for voice
rehabilitation. Feeding gastrostomy or jejunostomy tube insertion needs to be
considered during the preoperative planning phase when prolonged nutritional
support is expected [60].

4.2 General care of the complex head and neck reconstruction patient
4.2.1 Antimicrobials

Clean-contaminated head and neck oncologic cases have significantly higher
perioperative wound infection rates compared to clean cases [61]. Antibiotics given

11
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one to two hours preoperatively are shown to reduce wound infection rate [62].
However, a longer duration of post-operative antibiotics (i.e. up to 5 days) has

not shown increased benefit in either wound infection or pneumonia [63]. Upper
aerodigestive tract decontamination also has not demonstrated significant benefit
[64]. A sensible approach is to provide perioperative antibiotics for at least 48 hours
postoperatively, and up to 5 days in the salvage setting.

4.2.2 Thyroid function

Thyroid function is reduced in most cases due to either thyroidectomy or
radiation-induced thyroid injury. The predominant morphological changes consist
of atrophy, chronic inflammation with lymphocytic infiltration, vascular fibrosis,
and follicular hyperplasia [65]. Apart from itsthe direct effects on sympathetic
activities, thyroid function has a crucial role in wound healing. It is therefore
imperative that thyroid function is checked in salvage setting even if the patient has
aresidual thyroid gland.

4.2.3 Nutrition

Although head and neck cancer-specific enhanced recovery after surgery
(ERAS) protocols are yet to be defined, the recommendations may be extrapo-
lated from those of other surgical oncology populations. ERAS protocols include
reduced fasting time, avoidance of dehydration, and preoperative carbohydrate
loading [66]. The benefit of preoperative nutritional management is augmented by
postoperative nutritional formulae, including immune-supportive “immunonutri-
tion.” Systematic reviews suggest a positive association between reduced length of
hospital stay and postoperative administration of immunonutrition support [67].
Clinical studies explicitly targeting patients with pharyngeal reconstruction are
warranted.

4.2.4 Cardiovespiratory rehab (and prehab)

Respiratory complications after major head and neck reconstruction may jeop-
ardise postoperative recovery. Increased sputum load will delay the decannulation
of tracheostomy and increase the overall length of stay [68]. Currently, there is no
specific data available, but the benefit of respiratory physiotherapy is shown to have
a clear benefit in general surgery postoperative setting [69]. Furthermore, improved
recall has been demonstrated in a randomised study in head and neck patients who
received preoperative education [70]. Introduction of breathing exercises as part of
preoperative education would be beneficial.

4.3 Wound issues
4.3.1 Pharyngocutaenous fistula

Previous radiotherapy, previous chemotherapy, advanced primary tumours,
concurrent neck dissection, and hypothyroidism are among the identified risk factors
for developing a PCF [71]. With primary closure, the rate of PCF approximates
30-40% in most case series [42]. It incurs a number of effects including prolonged
hospital stay, more intensive nursing and wound care requirements, delays to oral
intake, delays in voice restoration, additional surgical procedures needed to address
the fistula, gastrostomy-tube insertion, as well as catastrophic complications such as
carotid and jugular bleeding [25].

12
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A large case series showed that those who had received previous chemoradio-
therapies had significantly higher incidences of wound complications (45 vs. 25%)
and PCF rate (32 vs. 12%) when compared to those undergoing surgery without
any previous therapy [72]. Consequently, the RTOG-91-11 study reported a major
wound complication rate of 60% and a PCF rate of 30% in patients who underwent
salvage laryngectomy [73].

The dual paddle technique was found to be protective against PCF formation
[74]. It is important to note that three-quarters of the patients with PCF were
managed successfully with conservative management, which suggests that repeated
surgical intervention may be ill-advised, especially when there are concerns of poor
wound healing from previous radiotherapy [30].

Dirven et al. [75] reported an association between fistula incidence and the
interval between radiotherapy and surgery. There was a distinct difference in the
incidence rates in patients who underwent salvage surgery within 12 months of
radiotherapy (48%) and more than 12 months after radiotherapy (0%).

4.3.2 Wound sepsis and negative pressure dressing

The resection and donor site wounds must be cared for in patients with pha-
ryngeal reconstruction. A systematic review showed no one dressing to be superior
in primarily closed wounds [76]. The evidence for vacuum-assisted closure (VAC)
device for complex open cervical wounds demonstrated a potential benefit [77].
Higher wound complication rates in salvage surgery would necessitate a more
frequent use of VAC dressing after dehiscence and wound debridement.

4.3.3 Carotid blowout

Carotid blowout refers to the rupture of the carotid artery associated with neck
surgery or radiation. It is uncommon but rapidly fatal. Radiotherapy results in a
significantly higher rate of wound breakdown, PCF, and infection. Stripping of
the carotid sheath, bacterial infection, and salivary contamination all contribute to
desiccation and erosion of the carotid walls [78].

4.4 Donor site

Donor site morbidity is shown to be equivocal between free flap and pedicled
tlap reconstructions with no differences in the rate of infection, dehiscence, and
haematoma [79]. The degree of functional impairment depends on the amount of
tissue transferred as well as the patient’s laterality.

4.5 Deglutition

Patients with the hypopharyngeal disease appear to have a significantly higher inci-
dence of dysphagia [30]. This phenomenon is likely due to a loss of intrinsic propulsion
and natural pharyngeal mucosa in the neopharynx [80]. Swallow studies are per-
formed postoperatively between day 7 to day 10. Non-ionic water-soluble contrast (i.e.
omnipaque 300) is used to reduce the risk of pneumonitis in case of aspiration [81].
Anastomotic integrity is assessed during fluoroscopy before initiation of oral intake.

4.6 Speech

There are two predominant types of alaryngeal speech for use after laryngec-
tomy. Tracheo-oesophageal puncture (TEP) speech produces voice via passage of
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air from the lungs through a prosthetic valve positioned in the wall between the
trachea and the pharynx or the upper oesophagus.. Oesophageal speech is achieved
by passage of air from the mouth into the gastrointestinal track, which is oscillated
through the oesophagus with simultaneous articulation of words. Voice produced
by TEP is generally accepted as superior to oesophageal speech because TEP speech
is lungpowered speech and, as such, may offer more durable and louder speech than
oesophageal speech. Both primary and secondary punctures have shown success in
achieving speech fluency [57, 82].

Speech quality was better with free flap than with PM flap reconstruction for
oral cavity defects. However both free flap and PM flap reconstructions scored
similarly on global quality of life, pain, swallowing, chewing, speech, activity,
recreation, taste, saliva, anxiety, and on the composite score [79].

In gastric pull-up and jejunal flaps, while the puncture has been shown to be
successful, the voice quality is often poor with a gurgling quality when compared to
skin-lined flaps [29].

4.7 Role of specialised nursing postoperatively to coordinate recovery

The perioperative complexity of pharyngeal reconstruction extends well beyond
the confines of the operating room. Specialised nursing staff are required for conti-
nuity of care, troubleshooting of early signs of deterioration, and the co-ordination
of airway, chest, feeding, and rehabilitation priorities. Historically, roles of nursing
staff centred on head and neck surgical patients [83] originated when specialist
nursing team began managing increasing numbers of these patients on nonsurgical
wards. These patient wards were described as “Critical Care Outreach teams” [84].
This ward specialises and focuses on the management of complex head and neck
patients. The support provided by specialist nurses has contributed to decreases in
complication rates, readmissions to the ICU, and the overall length of stay [85].

5. Conclusion

The pharyngeal defect poses challenges to reconstructive surgeons, especially
when the patient has a hostile neck from previous surgery or radiotherapy. The
reconstruction plan needs to be patient- and defect- oriented. The surgeon should
carefully consider the available options to achieve most, if not all, of the reconstruc-
tive goals. Complex head and neck surgical patients also require a team of specialised
professionals to assist in their journey of healing and recovery. Such a multidisci-
plinary team is a crucial part of reintegration of cancer survivors back to society.
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Appendices and nomenclature

ALT anterolateral thigh

ERAS enhanced recovery after surgery
HPV human papillomavirus

PCF pharyngocutaneous fistula

PM pectoralis major
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RFFF
SAFF
SCAIF
SCC
TAA
TCA
TEP
TOF
TORS
TPFF
VAC

Author details

radial forearm free flap

serratus anterior free flap
supraclavicular artery island flap
squamous cell carcinoma
thoracoacrominal artery perforator
transcervical artery
tracheoesophageal puncture
trachea-oesophageal fistula
transoral robotic surgery
temporoparietal fascial free flap
vacuum-assisted closure
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