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Abstract. Svallowing and functional outcome after partial laryngectomy: a literature review. There is a wide range of
partial surgical resections for the treatment of laryngeal tumours. In addition to good cure rates, the main aim is to pre-
serve a competent and functional larynx. Functional outcomes have proven to have a substantial effect on postoperative
quality of life and are usually included in clinical studies. This article reviews reported functional outcomes after partial
laryngectomies, particularly when related to swallowing. In the majority of patients, reports indicate acceptable feeding
without the presence of a permanent tracheostomy.

However, awide variety of methods and variables are used to describe these functional outcomes, making the compari-
son of functional outcome after different treatment modalities and resections difficult. More objective evaluation proce-
dures are needed for swallowing to reveal the exact pathophysiology, spontaneous progression and prognostic factors
after well-defined laryngeal resections.

I ntroduction

Several efficient voice prostheses
and aids have been developed for
total laryngectomies during the
past decade, improving their com-
munication abilities substantially.
Despite the overal improvement
in voice rehabilitation, the pres-
ence of a permanent tracheostoma
after total laryngectomy has a neg-
ative impact on postoperative
quality of life. There has therefore
been an increasing emphasis on
laryngeal conservation in the
development of new treatment
strategies for patients with laryn-
geal cancer.** Rather than conser-
vation of the larynx as an organ,
the preservation of its function is
the ultimate challenge in these
procedures.

In addition to non-surgical
treatment strategies, a number of
surgical laryngeal preservation
techniques are currently used for
defined laryngeal tumours. These

procedures consist of the removal
of various anatomical compart-
ments of the larynx and they are
effectively applied to tumours
involving the vocal cords, anterior
commissure, and the paraglottic
and supraglottic space. The im-
pact of these partial laryngeal
resections on functional outcome
has been documented in the past
and has proven to have a substan-
tial negative effect on quality of
life. In particular, voice quality,
communicative ability and swal-
lowing efficiency have been em-
phasised as important postopera-
tive functional measurements and
they are usually included in clini-
cal studies.®* The first aim of the
present review is to establish an
inventory of functional outcomes,
particularly those related to swal-
lowing, as reported after partial
laryngectomies.

Functional outcomes seem to
be predominantly reported after
supraglottic and supracricoid

laryngectomy, probably because
this is a well-defined and widely-
accepted technique and because a
substantial number of patients can
be evaluated. Most of the review-
ed research papers use retrospec-
tive analysis of patient charts to
describe the functional outcome of
their study population and various
variables are taken into account.
Functional outcome is mostly
expressed by measuring hospital
stay, duration of alternative or
supplemental feeding, commu-
nicative ability, weight loss, the
moment of resumption of oral
feeding, postoperative pulmonary
complications, permanent Percu-
taneous Endoscopic Gastrostomy
(PEG) dependency.

Actual swallowing proficiency
is commonly assessed through
patient interviews or clinical ob-
servations. The focus is on symp-
toms of aspiration (coughing),
nutritional status and diet modifi-
cations. Only a small number of
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studies use a structured and vali-
dated interview format, such as
the Performance Status Scale for
Speech and Swallowing (PSSS).%
Although objective swallowing
analyses, such as Flexible Endo-
scopic Evaluation of Swallowing
or videofluoroscopy, provide most
insight in the atered swallowing
physiology, they are reported in
only a minority of the reviewed
papers.

Supraglottic laryngectomy

Horizontal procedures, such as
supraglottic laryngectomy (SGL),
are indicated for lesions confined
to the laryngeal area above the
vocal folds. A radical en bloc
resection of the space between the
vocal cords and tongue base
(epiglottis, valleculae, false vocal
cords, aryepiglottic folds and in
some cases the hyoid bone) is per-
formed and reconstruction of the
created defect is usually achieved
with primary closure.*? Occa-
siondly, the surgery is extended
and the base of tongue, pyriform
sinus or arytenoid is also removed
(extended supragl ottic laryngecto-
my). In recent years, there has
been an increase in the use of oral
laser surgery for limited supra-
glottic resections.

The voca function of the lar-
ynx is generaly preserved but
normal sphincter function for
swallowing is impaired since a
large portion of the protective
anatomy for swallowing is re-
moved. Furthermore, supraglottic
sensation is diminished, and this
may lead to an atered timing of
swallowing events.® Significant
radiological aspiration of food and
liquid during swallowing is a
major consequence, especially in
the acute postoperative stage, and
has been reported in up to 67% of

patients who undergo supraglottic
laryngectomy. However, a consid-
erable amount of radiological
aspiration is present without clini-
cal symptoms.® The exact patho-
physiology of these swallowing
problems has been analysed in
some studies through videofluoro-
scopic and manometric evalua-
tions.*** The most important caus-
es of aspiration are absence of
epiglottic downfolding, increased
pharyngeal transit time, delayed
closure of the voca folds, and
reduced laryngeal elevation.
However, spontaneous physiol ogi-
cal accommodation is seen over
time and postoperative laryngeal
protection can be guaranteed by
increased approximation of the
arytenoid cartilages to the base of
the tongue, longer duration of lin-
gual-pharyngeal contact and
increased peristalsis of the pha
ryngeal wall 233253 A |ocalised
hypertrophy of the inferior lingual
base as a compensatory mecha-
nism is described in some
cases.®® A higher incidence of
abnormal upper oesophageal
sphincter (UOS) opening is
observed in this patient popula
tion. Thisdysfunction is attributed
to decreased laryngeal elevation
and to stiffness of the involved
structures. Until recently, no
unambiguous rehabilitative ad-
vantages have been demonstrated
when a simultaneous myotomy is
performed during SGL.** The
hyoid bone plays an important
role in laryngeal elevation and
although its preservation in SGL
has been reported to facilitate
postoperative swallowing, out-
come results are conflicting.==
Despite manifest acute swallow-
ing problems, the majority of
patients retain satisfactory eating
behaviour over time and with
proper rehabilitation (Table 1).
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The time taken to regain adequate
swallowing and complete oral
feeding ranges substantialy and
improvement can be seen even
after 1 or 2 years. The resumption
of afull oral diet without afeeding
tube has been reported between 9
days and 25 weeks postoperative-
ly. Persistent and invalidating
swallowing problems are reported
in 3% to 11% of the patients, and
a permanent gastrostomy tube can
be necessary in 4%, which isnot a
negligible number. A longer peri-
od of non-oral feeding is seen
when the aryepiglottic folds, false
vocal folds or one arytenoid hasto
be removed.*®*% A completion
laryngectomy is occasionaly re-
quired for chronic aspiration prob-
lems. The incidence of postopera-
tive aspiration pneumonia ranges
between 0% and 19%.%4* A sig-
nificant correlation has been
demonstrated between aspiration
pneumonia and both poor preop-
erative pulmonary function and
increasing age.®** An increased
incidence of persistent swallowing
problems is also associated with
postoperative radiotherapy since
radiotherapy may increase the
stiffness of pharyngeal and laryn-
geal structures.®* The use of en-
doscopic laser surgery for supra-
glottic resectionsisincreasing and
the functional outcome after such
excisionsis considered superior to
the transcervical approaches.
Nevertheless, a prospective com-
parative study by Cabanillas et al.
shows only afew statistically sig-
nificant differences when judging
functional outcome: thereis earli-
er removal of the feeding tube and
a lower incidence of tracheo-
stomies, but the long-term results
appear to be similar.®

In conclusion, swallowing suc-
cess after supraglottic laryngecto-
my seems to be related to ade-
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guate lingual-laryngeal contact,
supported by an anterosuperior
position of the larynx, sufficient
glottic closure and satisfactory
pharyngeal clearing.**+* Post-
operative dysphagia management
should therefore focus on com-
pensatory techniques to increase
voluntary airway control and on
the improvement of the posterior
movement of the base of the
tongue®* (Table 1).

Supracricoid partial laryngec-
tomy with cricohyoidopexy
(CHP) or cricohyoidepiglot-
topexy (CHEP)

A more extensive horizontal
resection is performed in supra-
cricoid partial laryngectomy
with cricohyoidopexy (CHP) or
cricohyoidepiglottopexy (CHEP).
These procedures are indicated for
selected tumours with involve-
ment of the glottis and anterior
commissure, ventricle and para
glottic space and minimal thyroid
cartilage invasion. Tumour inva
sion in either the hyoid or cricoid
cartilage is a contraindication.
Both true and false voca cords,
the thyroid cartilage and, if neces-
sary, the epiglottis are removed.
At least one arytenoid is spared.
The larynx is reconstructed by
attaching the remaining cricoid to
either the hyoid (CHP) or the
epiglottis (CHEP), thereby creat-
ing a neoglottis.** Although both
vocal cords are removed, it is
thought that the presence of at
least one preserved cricoarytenoid
unit provides protection for the
airway. Laryngeal closure is seen
postoperatively as a result of an
anterior movement of one or
two remaining arytenoids to the
laryngeal side of the epiglottis
(CHEP) or the base of the tongue
(CHP).®

Natural respiration, phonation
and deglutition consequently re-
main possible without the pres-
ence of a permanent tracheosto-
my. Nevertheless, laryngeal
sphincter function is more dis-
turbed in comparison to standard
supraglottic or vertical partial
laryngectomy.

The postoperative voice after
CHEP and CHP is described as
weak and fatigued with limited
modulation possibilities, but
patients are considered to have
sufficient speech intelligibili-
ty."*+154 Agpiration is one of the
main problems encountered after
this type of surgery and is influ-
enced by the function of the
remaining arytenoids, hyoid bone
elevation, anterior neolaryngeal
movement, epiglottic movement
and posterior motion of the
tongue.’*#% Deglutition problems
are less invalidating after CHEP
than after CHP#

Successful deglutition within
the first month after CHEP and
CHP is described in 45% to 92%
of patients but recovery to a near-
to-normal diet may take up to one
year (Table 2). The incidence of
permanent swallowing problems
with severe restrictions in diet
ranges from 0.7% to 11%.2%%
The rates of postoperative aspira-
tion pneumonia vary between
4 and 23%.%*** Decannulation
is possible in most patients within
the first 2 months after surgery.
A total laryngectomy because of
untreatable aspiration is reported
in 0.4% to 2.5% of patients. %

Removal of one arytenoid sig-
nificantly prolongs hospitalisation
and the removal of a feeding
tube.’*® As in supraglottic laryn-
gectomy, the role of cricopharyn-
geal myotomy remains controver-
sia in improving swallowing out-
come.
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Vertical hemilaryngectomy

Vertical procedures are described
using various terms such as verti-
ca hemilaryngectomy, frontal
laryngectomy, frontolateral laryn-
gectomy, anterior-frontal laryn-
gectomy, and Tucker’s laryngecto-
my.**%% They al require resec-
tions in a vertica plane and in-
volve a frontal or frontolateral
portion of the glottis, supraglottis
and subglottis. They are indicated
for tumoursinvolving the unilater-
al vocal fold without contralateral
vocal fold invasion of more than
one third, and with limited supra-
and subglottic extension. Re-
construction methods vary from
primary closure to mucosal false
vocal fold flap, cervical skin flap,
sternohyoid muscle flap, thyroid
lobe and epiglottopl asty.?2%

Only a few reports address
functional outcome after vertical
hemilaryngectomy and it is diffi-
cult to compare results since so
many different applications and
reconstructions are used.

During the past decade, these
partial resections have been used
less frequently due to the increase
in transoral laser surgery.

Voice is preserved in 86% of
patients but voice quality is
described as suboptimal in most
patients since a large portion of
the vibratory source is remov-
ed.?* The closure of the tra-
cheostoma is possible in most
patients between 9 and 29 days
postoperatively. Aspiration pneu-
monia and permanent tracheosto-
my are both reported in up to 1.2%
of patients. Lawson published
prospective and objective follow-
up results after frontolateral laryn-
gectomy with epiglottoplasty and
found comparabl e good functional
outcomes.*®* Swallowing proficien-
cy seems to depend on vocal clo-
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sure abilities and functional out-
come is in general slightly better
than after CHEP or CHP¥>

Subtotal  laryngectomy/near
total laryngectomy

Near-total laryngectomy, which
was introduced by Pearson,* com-
bines a resection of the supraglot-
tic region and a vertical hemila-
ryngectomy. The preserved laryn-
geal remnant, reconstructed with a
pharyngeal flap or epiglottoplasty,
can be used in most cases for
voice production and swallow-
ing.2*%% Aspiration-free swallow-
ing has been reported in up to
90%, and sufficient communica
tion abilitiesin 80%, of patients. A
resection of this kind is however
incompatible with natural breath-
ing. A permanent tracheostoma
therefore remains necessary.
Near-total laryngectomy can
therefore not be classified as func-
tion-sparing in the strict sense of
the term.202

Discussion

There is awide diversity of surgi-
cal partia resections for the treat-
ment of laryngeal tumours. Partial
laryngectomies, supraglottic laryn-
gectomy and supracricoid laryn-
gectomy seem to be the most stan-
dardised and accepted. With cure
rates comparable to those after
total laryngectomy, the most im-
portant objective of a partial
laryngectomy is the preservation
of a functiona larynx. A larynx
with both static and dynamic func-
tionality is able to minimise aspi-
ration, produce a near normal
voice and maintain an adequate
airway.

Eventually, every patient who
undergoes partial laryngectomy of
any kind will experience some
degree of dysphonia and aspira
tion since a significant portion of

the laryngeal sphincter mecha-
nism is removed. Nevertheless,
swallowing is a quite flexible
mechanism and patients seem to
be able to compensate, either
through rehabilitation exercises or
as a result of spontaneous com-
pensation, for these well-defined
resections. Furthermore, most
patients can apparently tolerate a
limited amount of aspiration with-
out pulmonary complications.

This review of the literature
relating to swallowing outcome
after partial laryngectomies con-
firms that, for the majority of
patients, acceptable feeding can
be obtained without the presence
of a permanent tracheostomy. The
time taken before the resumption
of complete oral feeding, howev-
er, varies substantially and is high-
ly dependent on the type and
extent of the resection. The cricoid
cartilage and one functional crico-
arytenoid junction seem to be crit-
ical to the preservation of swal-
lowing function and are conse-
guently seen asthe anatomical and
functional limit in these partia
procedures. However, current
reports of functional outcomes
after partial laryngectomies most-
ly use subjective evaluations of
swallowing proficiency, and also
different methods, variables, tim-
ing and scales. Only a limited
number of studies use objective
methods — such as radiographic
images or FEES — to study swal-
lowing postoperatively. This
makes the comparison of func-
tional outcome after different
treatment modalities and resec-
tions difficult and explains in part
the wide variety of outcome
results.

Conclusion

Even though, for most patients,
adequate postoperative feeding is
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reported after partial laryngeal
resections, the outcome results are
characterised by awide range and
variability. This diversity is partly
caused by the various types of
resection and reconstruction used
in different institutions. On the
other hand, the variety of methods
and parameters used to describe
postoperative functional outcome
makes it hard to compare results.
More objective swallowing evalu-
ations — such as FEES or radi-
ographic imaging — are needed to
reveal the exact pathophysiology,
spontaneous progression and
prognostic factors after well-
defined laryngeal resections.
Furthermore, prospective clinical
assessment should preferably use
well-defined and validated instru-
ments to assess the impact of
treatment on swallowing and feed-

ing.
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