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Introduction

GENERAL INTRODUCTION AND OUTLINE OF THESIS
Eating and drinking are important aspects of daily life and prerequisites of our existence. But even more than being merely essential to our survival, the activities
of eating and drinking are usually considered enjoyable. This holds true for persons who do not experience dysfunction in eating, drinking or swallowing. For the
unfortunate persons who experience impairments with the execution of these activities, the normally enjoyable activities of eating and drinking can become a daily
returning nightmare, resulting in an important decrease of the quality of life. Such
dysfunctions are often described in terms of dysphagia, odynophagia, regurgitation
and aspiration.
Dysphagia is defined as difficulty in swallowing and is derived from the Greek roots
dys (with difficulty) and phagia (to eat). The patient perceives that food or liquid is
impeded in its passage from the mouth and pharynx through the esophagus into the
stomach. In contrast to this, odynophagia indicates pain in swallowing. If food or
liquid enters the airway beneath the vocal folds it is called aspiration. Silent aspiration means that this occurs unnoticed. Food or liquid flowing back along the upper
digestive tract, e.g. from the esophagus into the pharynx, is called regurgitation, as
long as it has not reached the stomach. Material flowing back from the stomach is
either termed reflux, if this concerns small amounts and without muscular contractions of the stomach, or vomiting, if this concerns larger amounts and is driven by
strong muscular contractions of the stomach. Globus is the subjective sensation of a
lump in the throat without an objective cause being present.
In order to understand what causes the dysfunction in these essential bodily functions it is important to understand the physiology of swallowing.

Introduction

PHYSIOLOGY OF SWALLOWING

S

wallowing is a complex neuromuscular function for transport of saliva and food
from the oral cavity to the stomach, preferably without parts of this transported
material (the bolus) entering the airway. Initiation of the swallow during eating or
drinking is generally considered to be under voluntary control because it can be
induced on purpose. However, most swallows are performed outside meals unconsciously and involve the transportation of saliva.
The number of swallows per day, both awake and during sleep, is reported in a
relatively wide range in literature. Mean numbers range from 580 [1] to 2000 [2]. A
swallow takes place outside meals approximately once a minute, considering a normal saliva production of 0.5 ml per minute [3]. During deep sleep saliva production
and swallowing almost stop. Clusters of swallows are present in sleep onset and
offset [4].
The swallowing activity is partly controlled voluntary, and partly controlled by a
complex reflex activity. Fifty different muscles guarantee the processing and transport of food and fluids in this way [5]. Swallowing is generally divided into four
phases: (1) The oral preparatory phase, which serves for chewing and mixing of food
with saliva. (2) The oral phase, where the bolus is transported in the oropharynx by
the tongue and the swallow-reflex is induced. (3) The pharyngeal phase, where the
bolus is transported by a complex of reflex controlled muscle activity through the
pharynx into the esophagus, during which the airway is closed. (4) The esophageal
phase, where the bolus is transported to the stomach by peristaltic movements. The
first two phases, the oral preparatory and the oral phase, are under voluntary control, whereas the second two phases, the pharyngeal and esophageal, are involuntary, being under reflexive control.

Oral Preparatory Phase

The oral preparatory phase consists of the intake of the bolus in the mouth, the reducing and/or chewing of the solid bolus grinding it into small fragments which
can easily be swallowed, and mixing of the bolus with saliva. When the bolus enters the oral cavity it is immediately analyzed by different receptors for consistency,
smell, taste, temperature and volume, and considered suited or unsuited for ingestion. The average bolus volume is 5-15 ml. Deglutition in this phase involves the
coordination of (1) lip closure to hold food in the mouth anteriorly, (2) tension in the
labial and buccal musculature to close the anterior and lateral sulci, (3) rotary motion of the jaw for chewing, (4) lateral rolling motion of the tongue to position food
on the teeth during mastication, and (5) bulging forward of the soft palate to seal the
oral cavity posteriorly and widen the nasal airway [1]. The forward position of the
soft palate is more prominent during drinking than during eating and is not present
during active chewing. Therefore premature posterior spillage from the mouth into
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the pharynx, while chewing is often observed and considered normal in people of
all ages. Much of this coordination requires cerebellar input [6]. The most important
neuromuscular function involved in the oral preparatory phase is the lateral rolling
motion of the tongue [7]. Without normal range of tongue motion, the manipulation
and mastication of food during the oral preparatory phase would be impossible.
Although patients can chew without teeth, or with restricted jaw motion, or reduced
buccal tension, or reduced lip closure, they cannot chew properly without normal
tongue mobility. At the termination of the oral preparatory phase, the tongue presses
the food together into a ball or bolus and holds it in a cohesive fashion on the floor
of the mouth or against the hard palate in preparation for the beginning of the oral
phase of the swallow.

Oral Phase

The oral phase of the swallow is also a mechanical, voluntary phase and is designed
to transport food from the front of the oral cavity to the pharynx, where the pharyngeal phase of swallow is initiated. There are two different oral phase swallow patterns: (1) the tipper-type in which swallowing is initiated with the tip of the tongue
against the incisors and the bolus is in a supralingual position, which is the most
frequently observed pattern, and (2) a dipper-type in which part of the bolus initially
is positioned beneath the anterior part of the tongue requiring the tongue to dip
beneath the bolus in order to elevate the bolus above the tongue. Dipper-type swallow is more often seen during an abnormal oral phase, but in itself is not considered
pathological and occurs in normal individuals in all age groups, but mostly in subjects 60 years or older. Tipper-type swallow requires a better coordinated activity of

Figure 1-1: Oral phase. Tip of tongue in contact with anterior part of palate. Bolus (black)
is pushed backward in groove between tongue
and palate. Soft palate is being drawn upward.
Bulge has begun to form in upper part of posterior pharyngeal wall and approaches rising soft
palate.
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Figure 1-2: Oral phase. Bolus is lying in groove
on lingual dorsum formed by contraction of
musculature of tongue.

the tongue than the dipper-type swallow [8].
Again, tongue motion is the most critical element in this phase of the swallow, because the tongue shapes, lifts, and squeezes the bolus upward and backward along
the hard palate until the food reaches the pharynx and the pharyngeal swallow is
triggered. During this posterior propulsion by the midline of the tongue, the lateral
margins of the tongue are sealed against the alveolar ridge, providing resistance
against which the midline of the tongue propels the bolus [9].
Tension in the buccal musculature is also thought to contribute to propelling the bolus backward, but to a much lesser degree than tongue movements [10]. As the bolus
enters the pharynx, the soft palate contracts and elevates and comes into contact
with the posterior pharyngeal wall. This forms a strong seal between the chambers
of the naso- and oropharynx and effectively prevents pharyngo-nasal reflux, and
helps to maintain the propulsive forces necessary to transport the bolus through
the hypopharynx, upper esophageal sphincter, and into the esophagus. In healthy
people, the oral phase lasts no more than 1.0 to 1.5 seconds and is slightly prolonged
with increasing age and with increasing viscosity of the bolus swallowed [11,12].
There are multiple sensory fields within the oropharyngeal region which may trigger the pharyngeal phase of swallowing. Touch, liquids, and soft pressure are capable of evoking a swallow when applied. Also direct contact between the tongue
and faucial pillars and oropharynx is believed to trigger the pharyngeal phase. The
pharyngeal phase should be triggered in healthy people of all ages when the bolus crosses the mandibular ramus. The pharyngeal phase is usually triggered by
the glosso-pharyngeal nerve, but can also be triggered from the superior laryngeal
nerve at the inlet of the larynx as a delayed secondary mechanism. Normal swal-
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Figure 1-3: Oral phase. Gradually pressing
more of its dorsal surface against the palate,
tongue pushes bolus back into oropharynx. Soft
palate is drawn upward closing of the nasopharynx. Contraction of stylopharyngeus and
upper pharyngeal constrictor muscles draws
pharyngeal walls upward over bolus.

lowing does not use this secondary mechanism for triggering the pharyngeal phase
because food would have almost entered the airway by that time, thus increasing
the risk of aspiration.

Pharyngeal Phase

The pharyngeal phase of the swallow is the most physiologically important one because airway protection occurs during this phase. The oral preparatory and oral
phases of the swallow may be bypassed by reducing the consistency of food to liquid, by syringing food into the back of the mouth, or by positioning the head back
so that gravity carries the food into the pharynx. Such adaptations are for instance
used in swallowing rehabilitation of patients following a complete resection of the
tongue because of cancer (total glossectomy).
The pharyngeal phase of the swallow cannot be bypassed. The pharyngeal swallow
is mediated in the lower brainstem in the reticular formation immediately adjacent
to the respiratory centre. Coordination exists between these two centers, because
respiration ceases for a brief moment when the airway closes during the pharyngeal
swallow.
When the swallowing reflex is triggered, the brainstem programs five neuromuscular activities to occur (1) velopharyngeal closure to prevent backflow of material
up the nasopharynx and nose; (2) tongue base retraction to allow passage of the
bolus; (3) pharyngeal contraction to propel the bolus through the pharynx; (4) airway protection, which involves both elevation and closure of the larynx; and (5)
cricopharyngeal or upper esophageal sphincter (UES) opening to allow the bolus to
pass into the esophagus.
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Figure 1-4: Early pharyngeal phase. Bolus
has reached vallecula. Hyoid bone and larynx
move upward and forward, tipping the epiglottis downward. Stripping wave of pharyngeal
constrictor muscles moves downward. When
the tail of the bolus reaches the tongue base, the
tongue base moves rapidly backward like a piston, increasing pressure in the pharynx.

Velopharyngeal closure and hyoid - laryngeal elevation occur as the first response
to triggering of the pharyngeal swallow. Then laryngeal closure occurs, followed
closely by opening of the cricopharyngeal sphincter. These neuromuscular functions
also overlap and do not all last for the entire pharyngeal phase. Instead, each lasts
only as long as the bolus is passing that particular part of the pharynx. For example,
the soft palate remains closed only as long as the bolus is passing the velopharyngeal
opening. When the bolus has reached the middle to lower pharynx, the soft palate
Figure 1-5: Pharyngeal phase. Soft palate has
regained its resting position and approximated
to tongue base. Oropharyngeal cavity closed by
contraction of upper constrictor muscles (dorsal and lateral part and tongue base anteriorly).
Esophageal entrance is pulled open by laryngeal elevation and cricopharyngeal muscle relaxes
to permit entry of the bolus in the esophagus.
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Figure 1-6: Late pharyngeal phase. Stripping
wave has reached vallecula and is clearing the
bolus from it. Cricopharyngeal muscle has
relaxed and bolus has largely passed into the
esophagus.

lowers. At that time, the larynx is closed and elevated and the upper esophageal
sphincter is open, preventing the passing bolus from entering the airway and allowing it to enter the esophagus. The duration of the pharyngeal phase normally lasts
about one second and does not vary dramatically with the consistency of food or age
or gender of the patient [11,12].
Generation of pharyngeal pressure is achieved by a combination of both tongue base
retraction and pharyngeal contraction. When the tail of the bolus reaches the tongue
base, the tongue base moves rapidly backward like a piston, increasing pressure in
the pharynx. As the tongue base moves backward, the lateral and posterior pharyngeal walls at the tongue base level move inward. During all normal swallows,
the tongue base and pharyngeal walls should make complete contact. Pharyngeal
contraction, or the squeezing action of the constrictor mechanism to move the bolus through the pharynx, occurs sequentially, beginning in the superior constrictor
muscle and moving through the medial to the interior constrictor muscle [13,14].
The bolus propagates through the pharynx at a rate of about 9 to 25 cm per second
and this takes approximately 100 milliseconds [4]. Injection of the bolus from the
pharynx into esophagus occurs with larger velocity at rates as high as 100 cm per
second [15,16]. Approximately 600 to 900 milliseconds after the onset of the pharyngeal phase the bolus passes through the upper esophageal sphincter and enters the
esophagus [17]. Pharyngeal contraction is responsible for clearing material from the
pharyngeal walls and pyriform sinuses. The cricopharyngeal muscle acts in opposition to the function of the constrictor mechanism of the pharynx. At rest, the pharyngeal constrictors are relaxed, and the cricopharyngeal muscle or upper esophageal
sphincter is in tonic contraction to prevent air intake into the esophagus concurrent
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Figure 1-7: Passive airway protection
Diversion of the bolus by epiglottis. View from posterior. Epiglottis is tipped down over the laryngeal vestibule but not completely closing it. Bolus flows in two streams around each side
of the epiglottis to the pyriform sinuses. Streams will then unite
into the esophagus.

with inhalation into the lungs. Also, the contracted cricopharyngeal muscle prevents
back-flow from the esophagus into the pharynx [18]. During the swallow, as the
pharyngeal constrictor mechanism is active, the cricopharyngeal muscle relaxes for
approximately 500 milliseconds [17] at the appropriate moment, the anterior superior movement of the larynx opens the UES, and the bolus passes into the esophagus, which immediately closes to prevent the backflow of food. The duration of UES
opening and airway closure increases as bolus volume increases.

Airway Protection

Several of the neuromuscular activities that are components of the pharyngeal phase
deserve further attention. Airway protection, as noted previously, involves two dimensions: elevation and closure. The elevation is created by contraction of strap
musculature, which positions the larynx upward and forward under the tongue as
the tongue base is retracted at the end of the oral phase of the swallow. The larynx
is pulled up and out of the way of the food bolus which passes over the base of the
tongue. Closure of the larynx involves three sphincters: (1) the epiglottis and the
aryepiglottic folds, (2) the ventricular folds, and (3) the vocal folds [19-23]. The relative importance of each of the three sphincters has been debated in the literature
[20,24-25]. Most authors agree that the contraction of the epiglottis and aryepiglottic
folds play a relatively minor role in protecting the airway; their purpose is mainly
to passively divert food around the airway. The most important level of closure is
maintained only for the fraction of a second that the bolus is passing the airway
and that the airway opens to continue respiration after the bolus has entered the
esophagus.
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Figure 1-8: Active airway protection. Laryngeal vestibule is closed
by approximation of aryepiglottic and vocal folds, preventing entry
of bolus into the airway.

Also a major protective function of the larynx is the production of the cough reflex. Cough is triggered by sensitive receptors of the vagal nerve in both the larynx
and subglottal space. Immediately on stimulation the glottis is closed and an explosive cough follows. The glottic closure reflex also aids in protecting the larynx from
noxious stimuli.

Esophageal Phase

When the bolus has passed through the UES, the esophageal phase of the swallow begins. The esophageal phase has greater variability in duration than the other
phases of the swallow. Normal esophageal transit may vary from 8 to 20 seconds [1].
The upper third of the esophagus is composed of mixed striated and smooth muscle,
and the lower two thirds is composed entirely of smooth muscle. The lower esophageal sphincter acts as a valve to the stomach. This valve, like the UES, should open
in time to allow the bolus to pass from the esophagus into the stomach.

DYSPHAGIC PATIENT WORK-UP
Adequate diagnosis and management of dysphagic patients starts with a carefully
obtained medical and feeding history. Specific emphasis should be on weight loss,
pneumonias, choking incidents, aspiration and delayed bolus passage. Also the type
and consistency of the bolus causing problems should be noted.

18

Introduction

Figure 1-9: Esophageal phase. Stripping wave
has passed the pharynx. Epiglottis is beginning to turn up again as hyoid and larynx
descend. Communication of oropharynx with
nasopharynx has been re-established.

Figure 1-10: Esophageal phase. All structures
of the pharynx have returned to resting position as stripping wave passes on down in the
esophagus, pushing bolus before it.

DIAGNOSTIC TESTS OF SWALLOWING DISORDERS
Dysphagia can occur as a difficulty in swallowing either solid or liquid food, or both.
In more severe cases it can be accompanied with aspiration in the airway of food
or saliva, either by direct failure of the protective airway mechanisms or secondary
from stasis in the hypopharynx or oropharynx after a swallow. In order to determine
which mechanisms are disrupted or impaired different diagnostic tests can be used.
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Fluoroscopy

Videofluoroscopy is the most frequently used procedure which allows direct observation of the upper aerodigestive tract during all phases of deglutition, beginning with the oral preparatory phase and ending with the esophageal phase. Videofluoroscopy is a dynamic test with 25 images per second. This in contrast to a normal
swallow-radiograph with a maximum of 6 images per second, which is not sufficient
to accurately study swallow deficits. A swallow-radiograph also has a higher radiation dose, limiting the study timeframe.
Examination of the oral cavity and oropharynx is performed with the modified barium swallow technique [26,27]. The modification of the normal barium swallow technique used for the esophagus lies in the fact that (1) adjustable amounts of barium
contrast are used, (2) the consistency of the bolus can be adjusted, and (3) the patient
is in a normal upright eating position. Visualization of structure and function of the
oral cavity and pharyngeal cavity is better obtained when only a small amount of
contrast is used. Furthermore, patients with oral or pharyngeal swallowing disorders also have greater difficulty in handling a larger bolus and are at higher risk of
aspiration. A variety of food consistencies can be used to study difficulties in swallowing liquids or swallowing more solid foods.
In the modified barium swallow procedure, the patient is initially viewed in the
lateral plane with the fluoroscopy tube focused on the lips anteriorly and the
seventh cervical vertebra inferiorly. This allows complete assessment of oral and
pharyngeal motility and of aspiration in the pharyngeal aspect of the swallow. In
the anterior-posterior view, the trachea overlies the esophagus, making assessment
of aspiration difficult.
The major purposes of the modified barium swallow are to: (1) define the oral and
pharyngeal motility disorders during the swallow; (2) identify the presence of aspiration during swallow of any food consistency; (3) assess the speed of the swallow
(compared with normal); (4) assess the effects of therapy strategies such as postural
changes, heightened sensory input, and therapy procedures including swallowing
maneuvers. If the patient aspirates or has an inefficient swallow, swallowing rehabilitation training procedures can be assessed during videofluoroscopy to improve
the swallow.
Furthermore disorders of the cervical spine which interfere with the swallowing
mechanism can also be diagnosed in fluoroscopy.

Manometry

Manometry is performed to examine esophageal peristalsis and the adequacy of
functioning of the upper and lower esophageal sphincters by means of pressure gradients. The patient swallows a soft tube containing multiple pressure sensors. These
sensors are positioned in such a way that pressure in the UES, pressure in the body
of the esophagus, and pressure in the lower esophageal sphincter (LES) can be regis-
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tered simultaneously and recorded over a time frame. The gauges can also be positioned to register pressure in the pharynx, cricopharyngeal sphincter, and the body
of the esophagus, thus permitting observation of the temporal relationship between
pharyngeal contraction and opening of the cricopharyngeal sphincter besides supplying information of the actual pressures and pressure differences [28]. Manometry
can give no information on aspiration or on the functioning in the oral cavity or larynx, which are critical components of the swallowing mechanism that require other
methods of assessment such as videofluoroscopy. Also without concurrent videofluoroscopy the source of manometrically determined pharyngeal pressure cannot
be identified. Consequently, concurrent videofluoroscopy and manometry provide
more information than both assessment methods separately.

Fiberoptic Endoscopic Evaluation of Swallowing (FEES)

This assessment method is performed with a flexible endoscope to evaluate swallowing. Anatomy and function are assessed of the palate, pharynx, larynx, salivary
pooling, and sensation. Swallowing is assessed with boluses of varying consistencies. Visualization of leakage during the oral phase, or overflow aspiration from the
hypopharynx and visualization of tell-tale signs of aspiration with blue dye staining the laryngeal vestibule is possible in this test. The advantages of FEES are that
the equipment is simple and widely available, and that it does not expose the patient to radiation. The disadvantages of FEES include the “blind moment” that occurs during the swallow at the time of constriction of the pharyngeal musculature,
which prevents direct visualization of aspiration and penetration [29]. Absence of
this “blind moment”, so in other words a constant endoscopic view during the swallowing act, is a sure sign of inadequate constrictor activity. FEES is very useful for
(evaluation of) swallowing rehabilitation because it can be repeated often. During a
FEES it also possible to perform sensory testing, this extended test is called FEESST
[30]. During this portion of the test, air pulses that vary in intensity are delivered
through a small opening in the endoscope and it is observed whether or not such an
airpulse triggers a reflex airway closure response. Absence of such a response is a
sign of impaired sensation, which may facilitate aspiration.

Scintigraphy

Bolus scintigraphy is performed with a short-lived radioactive isotope mixed with a
single swallowed bolus. A gamma camera images the radiation field and counts the
number of radiation particles present. The advantages of this study are that it uses
less radiation than standard radiography and it allows quantitative measurement
of the fraction of the bolus aspirated. Disadvantages are that the study provides no
anatomic detail. Also, this test is not widely available. Especially in cases with suspected recurrent aspiration without proof on the fluoroscopic examination, scintigraphy can be helpful by demonstrating radio-activity in the lower airways.
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Esophagoscopy

Especially in cases with suspicion of mechanical obstruction or malignancy located
in the esophagus or reflux related problems, esophagoscopy will often be performed
in addition to videofluoroscopy.

Other diagnostic tests

Several others mention the use of electromyography (EMG), ultrasound, auscultation, 24h pH-metry, impedance measurement as assessment methods for dysphagia.
However, in our opinion these techniques presently have limited use in daily practice for diagnosis of dysphagic disorders in strict sense.

TREATMENT OF THE DYSPHAGIC PATIENT
The majority of swallowing disorders is not eligible for surgical treatment. The most
frequently occurring swallowing disorders are of central neurological origin and
are primarily treated either by adaptation of the bolus consistency, by swallowing
rehabilitation programs and (percutaneous gastrostomy) tube feeding. Dysphagia
following stroke is common and is reported in 51% of cases in the acute phase. After
6 months 87% of the survivors returned to a normal diet, although in a large group
swallowing abnormalities persisted [31]. Often spontaneous recovery or improvement occurs, usually facilitated by swallowing rehabilitation programs. Only in
some selected stroke patients where dysphagia is most prominent in the pharyngeal
phase and swallowing rehabilitation programs are not successful, surgical therapy
can occasionally be taken into consideration. The outcome is however often negatively influenced by persistent discoordination during the swallowing act [32].
Swallowing rehabilitation training, which remains largely outside of the scope of
this thesis, is the treatment of choice in most neurological disorders. This is often not
directly aimed at correcting the disorder itself, but at achieving an adequate compensating mechanism, which will again enable oral intake, with or without additional
adjustment of food bolus consistency. For instance in case of unilateral pharyngeal
paralysis turning the head towards the affected side can improve passage of the bolus and pharyngeal clearing and thus reduce the risk of aspiration from residue. By
turning the head to the affected side the area open to accumulation of residual bolus
is reduced and compression of the paralyzed pharyngeal area is achieved.
Another frequently employed compensatory mechanism to prevent aspiration in is
the so called “supraglottic swallow”. This mechanism consists of a voluntary closure
of the larynx followed by a controlled cough to expel bolus which possibly penetrated into the laryngeal entrance during swallowing, thus preventing aspiration of this
bolus. To improve bolus passage and limit aspiration the Mendelsohn maneuver can
also be applied. This is performed by having the patient hold the larynx in a high po-
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sition, either using the muscles of the neck or with the hand, during the swallow for
an extended period of time. The premise behind this technique is that if the extent
and duration of laryngeal elevation could be increased, there would be a reciprocal
increase in the extent and duration of the cricopharyngeal opening. Surface-EMG
as biofeedback as an adjunct to standard swallow rehabilitation therapy can also be
helpful. If patients are able in addition to feeling a muscle contraction also to observe
this on surface-EMG fiercer and longer muscle contractions are possible to allow
faster muscle training [33].
Surgical therapy is only indicated for some disorders in the pharyngeal or esophageal phase, not in the oral phase of swallowing. Even in the cases where surgical
therapy can theoretically or technically be applied a large proportion of patients are
still not eligible for surgical treatment because the patients are either not fit enough
to undergo surgery or their underlying disorder is too rapidly progressive. Oropharyngeal dysphagia resulting from rapidly progressive neuromuscular diseases is
usually not considered a good indication for surgical therapy, because progression
of muscular dysfunction will involve the other phases of deglutition (oral phases),
which are not amendable for surgical intervention, soon as well.
The focus of this thesis is on the surgical treatment of oropharyngeal dysphagia and
aspiration.

OUTLINE OF THESIS
Dysphagia can result from disruption of the complex cluster of normal swallows.
Chapter 2: Dysphagia caused by retropharyngeal masses originating from the cervical spine. Dysphagia caused by external compression of the pharynx and cervical
esophagus by anterior osteophytes of the cervical vertebrae or from anterior cervical
meningocele is discussed. Dysphagia caused by external pharyngeal compression
by benign or malignant tumors has not been included in this thesis, because the intent of surgical treatment in those cases will primarily be tumor irradication rather
than improving the deglutition as main aim.
Chapter 3: Endoscopic Zenker’s diverticulotomy. A diverticulum which can develop
in a weak spot posterior in the hypopharynx is called a Zenker´s diverticulum and
can result in obstruction of the esophageal inlet. The endoscopic management of
Zenker’s diverticula is discussed.
Chapter 4: External UES-myotomy. If pharyngeal pressure cannot be generated sufficiently to overcome the resistance of the upper esophageal sphincter (UES) or if
a mismatch is present in relaxation of the UES and pharyngeal contraction, UES
myotomy can be performed to facilitate deglutition and reduce bolus residue.
Chapter 5: Laryngeal suspension with UES-myotomy. If aspiration is caused by a combination of deficient deglutitive laryngeal elevation, lack of pharyngeal constrictor
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activity, and insufficient opening of the esophageal inlet a laryngeal suspension with
UES-myotomy can be performed. In this way a definitive separation of the food and
airway by means of a total laryngectomy can often be avoided, and oral intake can
(partly) be restored.
Chapter 6: Strictures and fibrosis of the larynx and pharynx. Dysphagia following
(chemo)radiation is mainly by stricture formation, muscular atrophy and fibrosis.
Different surgical techniques are presented that can alleviate dysphagia and prevent
major surgery in some of these cases. In chapter 6A an endoscopic CO2-laser pharyngoplasty procedure is presented in a patient with a severe oropharyngeal stricture following radiation which caused severe dysphagia and dyspnea. Chapter 6B
describes an anterograde-retrograde rendez-vous dilation technique which is a safe
technique to treat a complete stenosis of the esophageal inlet, which is sometimes
seen following (chemo)radiation. In chapter 6C a modified laryngotracheal (LT)
separation procedure with voice prosthesis is presented which can be performed in
patients with severe aspiration due to impaired laryngeal elevation. This procedure
can be performed if a laryngeal suspension procedure failed or could not be performed, and provides a less extensive surgical alternative with a more natural voice
than a total laryngectomy.
Chapter 7: When not to perform surgery. A case is presented where the underlying
neurological disorder causing dysphagia was rapidly progressive, and thus considered a contraindication for surgical treatment. It emphasizes the need for proper
analysis of the cause of dysphagia before planning surgical therapy.
Chapter 8: General discussion on the thesis.
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Dysphagia caused by retropharyngeal masses originating
from the cervical spine

Chapter 2A: Anterior Cervical Osteophytes resulting in severe
Dysphagia and Aspiration: Report of 2 cases and literature review

Martijn P. Kos, Barend J. van Royen, Eric F. David, Hans F. Mahieu
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ABSTRACT
Objective: We report two cases where dysphagia and aspiration, caused by anterior
cervical osteophytes, were so severe that surgical resection was performed.
Method: Case reports and a review of the world literature concerning dysphagia
caused by anterior cervical osteophytes, in regard to pathogenesis, diagnosis and
treatment.
Results: Two patients, aged 71 and 70 years, had long-standing, slowly progressive
dysphagia and aspiration; one patient had recurrent episodes of aspiration pneumonia as a result. Both patients were diagnosed on videofluoroscopy with large bony
anterior cervical osteophytes. Immediate relief of symptoms was obtained after resection of the osteophytes via an anterolateral, extrapharyngeal approach. Anterior
cervical osteophytes are relatively common in the elderly, although not frequently
diagnosed, and are mostly seen in cases of diffuse idiopathic skeletal hyperostosis. If
therapy is indicated it is mainly conservative; resection is rarely needed.
Conclusion: In patients with anterior cervical osteophytes, surgical treatment is indicated only for selected cases with large, bony osteophytes and severe symptoms.

Anterior cervical osteophytes resulting in severe dysphagia and aspiration

INTRODUCTION

A

nterior cervical osteophytes are a common but rarely symptomatic finding
mostly seen in the geriatric population. They can occur in cases of degenerative disc disease, as part of the physiological or accelerated ageing process, but are
most marked in diffuse idiopathic skeletal hyperostosis, also known as Forestier’s
disease [1,2]. If symptomatic, dysphagia appears to be the most common presentation, caused by mechanical obstruction of the pharyngoesophageal segment by anterior cervical hyperostosis. Since the first report by Mosher in 1926, describing two
patients with dysphagia due to large anterior cervical osteophytes [3], many authors
have reported on this subject. Rarely, complaints are so severe that aspiration occurs.
Appropriate evaluation for other causes of dysphagia is mandatory before diagnosis
of diffuse idiopathic skeletal hyperostosis. Surgery is indicated only in severe cases
with large osteophytes.
We present two patients with diffuse idiopathic skeletal hyperostosis, whose anterior cervical osteophytes were so pronounced that severe dysphagia and aspiration
resulted. Both patients were treated surgically.

CLINICAL INFORMATION
Case 1

A 71-year-old man was seen in our dysphagia clinic with an 18-month history of
slowly progressive dysphagia. Initially, there had been only bolus passage problems
during deglutition of solid food; later, aspiration occurred during drinking. The patient also complained of a globus sensation, aspiration and progressive dysphonia.
There was no weight loss.
Physical examination of the head and neck revealed reduced mobility of the cervical spine. Endoscopic examination showed a submucosal swelling of the posterior
hypopharynx causing mild displacement of the larynx to the left side. On videolaryngostroboscopy, slightly impaired mobility of the right side of the larynx was
seen. Manometric investigation of the pharynx and esophagus demonstrated no
other abnormalities, beyond a slightly elevated upper esophageal sphincter pressure at rest. Standard anterior-posterior and lateral radiographs of the cervical spine
showed an anterior hyperostosis with ‘flowing’ ossification of C3–C7 suggestive of
diffuse idiopathic skeletal hyperostosis. Videofluoroscopy with a liquid and solid
bolus showed obstruction of the esophageal inlet due to the hyperostosis, with maximal obstruction at the level of C6–C7 (Figure 2A-1, left). Aspiration occurred secondarily, following laryngeal relaxation, due to stasis in the vallecula and the pyriform
sinus, mostly on the right side. Laryngeal elevation and epiglottic function were not
impaired.
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Figure 2A-1: Videofluoroscopic images for case one. Preoperative image showing osteophytes at C6–C7
obstructing the esophageal inlet and causing secondary aspiration from stasis in the vallecula and the
pyriform sinus (left). Laryngeal elevation and epiglottic function were not impaired. Postoperative image showing normal bolus passage without aspiration (right).

The patient was treated surgically by removal of the hyperostosis via an anterolateral, extrapharyngeal approach on the left side. The osteophytes were removed
according to the flush technique, whereby part of the anterior flowing ossification
remains functioning as a natural spondylodesis. Postoperatively, no neck collar was
used. Immediately after surgery, deglutition was improved. However, directly after
surgery there was also some loss of laryngeal sensation on the left side and minimal
silent aspiration due to neuropraxia of the left superior laryngeal nerve; this normalized within three weeks of surgery.
Videofluoroscopy conducted seven weeks postoperatively, with a solid as well as
liquid bolus, showed no persistent obstruction or aspiration (Figure 2A-1, left).

Case 2

A 70-year-old man was seen in our dysphagia clinic with slowly progressive dysphagia for solid and liquid intake. He had experienced several episodes of aspiration pneumonia over the previous two years. There were no complaints of globus
sensation, hoarseness or weight loss. The patient also had a history of cardiac arrhythmia, which was medically treated.
Physical examination of the head and neck demonstrated only reduced mobility
of the cervical spine. Endoscopic examination showed a submucosal swelling of
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Figure 2A-2: Videofluoroscopic images for case two. (A) Preoperative image showing osteophytes at
C3–C4 causing primary aspiration due to mechanical obstruction of the hypopharynx and esophageal
inlet, and impairment of the epiglottis in its attempt to close the laryngeal inlet during the pharyngeal
phase. (B) Postoperative image showing normal bolus passage without obstruction.

the posterior hypopharynx, which was so pronounced that the larynx could not be
visualized during rigid videolaryngostroboscopy. Manometric investigation of the
pharynx and esophagus was normal. Standard anterior-posterior and lateral radiographs of the cervical spine showed an anterior hyperostosis with flowing ossification of C3–C4 and with less intensity C6–C7, suggestive of diffuse idiopathic skeletal
hyperostosis. Videofluoroscopy showed compression of the hypopharynx by hyperostosis at the level of C3–C4, causing mechanical obstruction of the esophageal inlet
and impairment of epiglottis function. The epiglottis was obstructed during its attempt to close the laryngeal inlet, causing primary aspiration early in the pharyngeal
phase. Laryngeal elevation was normal (Figure 2A-2, left).
Surgical removal of the hyperostosis via an anterolateral, extrapharyngeal approach
was performed as described above (Figures 2A-3). Postoperatively, no neck collar
was used. The postoperative course was complicated by a submucosal hematoma,
which did not require surgical intervention, and pneumonia. A temporary nasal
feeding tube was inserted. After two weeks, the patient was able to commence his
swallow rehabilitation program, and minor residual dysphagia complaints subsided
within four weeks.
Postoperative videofluoroscopy 15 weeks after intervention, with a solid as well as
liquid bolus, showed no remaining obstruction or aspiration (Figure 2A-2, right).

33

Chapter 2A

Figure 2A-3: Intraoperative photograph of case two, showing
a lateral view of a large osteophyte prior to removal. The large
vessels and nerves are retracted anteriorly (left). The three osteophytes removed from case 2 (right).

DISCUSSION
Dysphagia is relatively common in the elderly population, being mostly of neuromuscular origin. Loss of muscular activity and coordination causes a weak pharyngeal phase of deglutition, characterized by a late and short (in time and distance) laryngeal elevation, decreased pharyngeal constrictor activity, and decreased contact
of the base of the tongue and posterior pharyngeal wall. Gastroesophageal reflux,
neoplastic disease and other causes of obstruction must be excluded [4]. Dysphagia
purely on the basis of cervical hyperostosis is rarely diagnosed.
Most patients with dysphagia based on cervical hyperostosis are diagnosed with diffuse idiopathic skeletal hyperostosis [5]. The etiology of this condition is unknown,
but researchers have found strong correlations with metabolic disorders, especially
high body mass index and insulin-independent diabetes mellitus [6]. In contrast, a
recent study found that diffuse idiopathic skeletal hyperostosis is associated with a
‘monastic way of life’ [7]. The condition is usually found in middle-aged and older
men (mean age 65 years) and has an incidence of 6–12 per cent [8–10]. The cervical
spine is affected in more than 78 per cent [10,11], which results in dysphagia in 17–25
per cent of such cases [12,13]. The diagnosis of diffuse idiopathic skeletal hyperostosis is made by radiodiagnostic imaging, which reveals calcification and ossification within the anterior longitudinal ligaments of at least four contiguous vertebral
bodies, with preservation of disc space height. The most frequently affected vertebrae are C4–C7 [11].
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There are four different hypotheses suggesting how dysphagia may arise in cases of
diffuse idiopathic skeletal hyperostosis.
The first involves the presence of small, anterior, bony fragments projecting from
the mid-cervical region (C4–C6). At this level, the pharynx and esophageal inlet are
fixed anteriorly to the relatively rigid structures of the cricoid and thyroid, so that
the otherwise flexible and pliable structures of pharynx and esophagus cannot divert from the midline. Thus, even small bony fragments anterior to the cervical spine
at this level cannot be circumnavigated by the bolus, resulting in obstruction [14,15].
The second hypothesis involves the presence of large, anterior osteophytes at all
cervical levels. Severe obstruction due to esophageal compression is only possible at
C4–C7 because of the relative esophageal fixation in the midline in this region. Caudal to C7, the esophagus is flexible and pliable enough to allow lateral displacement
by osteophytes, without major impairment of bolus passage [16].
The third hypothesis involves an inflammatory reaction in the surrounding tissue
of the esophagus [4,6]. According to Girgis et al. and Zerhoumi et al., perifocal irritation, inflammation and edema formation, followed by adhesion formation and
fibrosis, are the basis of dysphagia in the presence of cervical osteophytes [17,18].
Bauer suggested that the intensity of dysphagia is variable and often fluctuates, as a
consequence of reactive peripharyngoesophageal inflammation due to irritation by
the osteophyte [19].
The fourth hypothesis for the development of dysphagia in diffuse idiopathic skeletal hyperostosis involves reflex spasm in the cricopharyngeal segment, provoked
by pressure of a solid bolus against an osteophyte [9].
Dysphagia is mostly seen in cases of anterior cervical osteophytes, mainly because
C4–C7 are most often affected and compression at this level causes obstruction of
the esophagus. Secondary aspiration can occur in patients with severe obstruction
of the esophagus due to stasis, as seen in our first case. Primary aspiration can be
caused by large osteophytes at C3–C4 directly interfering with laryngeal elevation
and closure in the swallowing act, as seen in our second case. Primary aspiration
can also occur as a consequence of vocal fold immobility due to damage of neural
structures by the osteophytes [20]. Dyspnea as a result of compression of the pharynx and larynx is extremely rare [2]. More common head and neck symptoms are
pain and problems with sensation (as a consequence of compression of the cervical
spine or vertebral artery), Horner’s syndrome [8,21], and obstructive sleep apnea
[17]. Dysphagia is often more severe with extension of the neck than flexion [12,22].
Complaints are more pronounced for solid than liquid boluses [12].
Diagnostic investigation should include laryngoscopic ENT examination. A lateral
plain radiograph can be helpful in evaluation of the cervical spine for congenital or
degenerative changes. Computed tomography or magnetic resonance imaging with
sagittal reconstruction is advised to enable location of anterior bony lesions in relation to the surrounding soft tissues, large vessels and nerve sheets [23]. Dynamic
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videofluoroscopy is an important diagnostic tool, in which the patient swallows a
liquid and solid bolus in order to evaluate the dynamic process of deglutition. The
level and cause of obstruction can be determined if combined with conventional
imaging of the spine. Manometry is helpful to exclude coordination disorders of upper esophageal sphincter function.
The management of patients with diffuse idiopathic skeletal hyperostosis depends
on the degree of symptomatology. Initial therapy involves adaptation of food consistency. Conservative treatment with non-steroidal anti-inflammatory drugs (NSAIDs)
and antibiotics can be successful in cases with an inflammatory component [15,24].
Symptoms will often have a more acute or subacute character in these cases [25].
When dysphagia is directly caused by obstruction of bony protrusions, symptoms
will be more chronic and slowly progressive. In these cases, or when there are more
severe symptoms such as chronic aspiration and weight loss, surgical intervention
should be considered [23,26]. Especially in older patients, who have a diminished
cough reflex and thus an elevated risk of developing aspiration pneumonia, surgical
treatment may be indicated. In 1938, Iglauer was the first to report surgical removal
of a cervical osteophyte to resolve dysphagia [27]. Richter also advocated surgical
treatment and reported a high success rate [26].
Surgical approaches include anterolateral, posterolateral and transoral. The anterolateral approach provides better exposure of the large cervical vessels and vagal
nerve, but it does place the recurrent laryngeal nerve at greater risk [28]. The posterolateral approach offers wide exposure of the prevertebral space but requires more
retraction of the carotid sheath [29]. The transoral approach has the advantage of
cosmetic appeal as well as limited risk to the aforementioned structures, compared
with anterolateral and posterolateral approaches. However, the disadvantages include limited exposure as well as the potential risk of fascial infection or osteomyelitis, due to a contaminated field.
Spondylodesis is only indicated in case of instability after removal of cervical hyperostosis [26,30]. If sufficient anterior ossification remains between the vertebrae, there
is a low risk of postoperative cervical instability.

CONCLUSION
Anterior cervical osteophytes are most marked in cases of diffuse idiopathic skeletal
hyperostosis and are a relatively common finding in the ageing population, although
infrequently diagnosed. Dysphagia is usually the presenting symptom; rarely, pathology is so severe that aspiration occurs. Only in selected cases, with the presence
of large, bony osteophytes and severe symptoms, surgical treatment is indicated.
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Chapter 2B: Multiple cervical anterior meningoceles in a patient
with neurofibromatosis type 1 causing dysphagia and dyspnea
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ABSTRACT
A patient known with neurofibromatosis presented with a large retropharyngeal
mass causing severe dyspnea and dysphagia. MRI revealed multiple cervical anterior meningoceles and dysplasia of the cervical corpora. The indication to perform surgery was not the spinal deformation that was seen in the presence of the
meningoceles, but the severity of the symptoms of dyspnea and dysphagia. The
meningoceles were successfully resected by an anterolateral neck approach. Only
five cases of anterior cervical meningoceles were previously reported.

Cervical anterior meningoceles in neurofibromatosis type I

INTRODUCTION

N

eurofibromatosis type 1 (NF1) may present with a wide spectrum of pathological anomalies. Very rarely it may present as a spinal meningocele, a protrusion
of spinal meninges through a defect in the vertebral column or foramina.
We report a patient with NF1 who harbored a large retropharyngeal mass, consisting
of two cervical meningoceles, causing dysphagia and dyspnea, and requiring surgical extirpation. Only five cases of anterior cervical meningoceles were previously
reported.

CLINICAL INFORMATION
A 49-year-old man was referred to our dysphagia clinic with globus, slow progressive dysphagia for solids, dysphonia, obstructive sleep apnea syndrome (OSAS) and
inspiratory stridor. The complaints started with globus approximately 10 years ago,
the airway complaints developed within the last half year. There was no aspiration
or weight loss. Since childhood he was known with Neurofibromatosis type I for
which many cutaneous neurofibromas and a large neurofibroma of the neck on the
right side was removed.
Laryngoscopy demonstrated a large submucosal swelling of the right oro- and hypopharynx mostly obstructing the view of the larynx (Figure 2B-1). Polysomnography revealed obstructive apneas, with an apnea-index of 58 per hour. In videofluoroscopy there was a delayed passage of the solid bolus as a consequence of a
large retropharyngeal mass. No neurological deficits were found.
Magnetic resonance imaging (MRI) and myelography revealed 3 meningoceles at
the level of C3-6 (Figure 2B-2 and 2B-3). The two cranial and largest meningoceles
protruded through eroded, enlarged foramina anterolateral of the cervical spine on

Figure 2B-1: Endoscopic view under general
anesthesia demonstrating the retropharyngeal
swelling (S) on the right side compressing and
obstructing the larynx inlet.
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Figure 2B-2: Preoperative sagittal T-1 weighted MRI revealing 3 meningoceles at the level of
C3-6. The two cranial and largest meningoceles
protruding anterior of the cervical spine, the
smallest remained intervertebral.

the right side, displacing the larynx, esophagus and trachea to the left side. The largest meningocele at C3-4 extended along the anterior aspect of C3 to C1. The meningocele at C4-5 only extended anterior of this region. The meningocele at C5-6 was
the smallest and remained intervertebral. Computerized tomography (CT) showed
signs of bony dysplasia / erosion of C2-C5.
Surgical intervention was indicated and performed by the ENT and neurosurgery
department. Because of the compromised airway first a tracheotomy was performed
under local anesthesia. Then, under general anesthesia a right sided anterolateral
neck approach was performed. Identifications of the 2 largest meningoceles proved
difficult because of an abundance of abnormal surrounding tissue which on frozen
section proved to be neurofibromatosis. Dissection of both meningoceles and the
surrounding neurofibromatous tissue was carried through until the intervertebral
Figure 2B-3: Preoperative axial T-1 weighted
MRI showing anterolateral protrusion to the
right side of the cranial meningocele at the level
of C3.
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Figure 2B-4: Postoperative endoscopic view
demonstrating no signs of the retropharyngeal
swelling and an asymmetric fold in the epiglottic due to prior compression by the meningoceles.

foramina of C3-4 and C4-5. At that point these meningoceles were ligated and excised. Small dural leaks were stopped by interposition of gelatin sponge. The third
meningocele remained untouched because of its intervertebral location without further anterior protrusion. At the end of the procedure the thin mucosa of hypopharynx and larynx proved to be intact. A postoperative persistent dural leak was successfully managed by surgical reintervention and external lumbar drainage.
Postoperatively no complaints persisted, with the exception of minor dysphonia. Laryngoscopy no longer showed swelling in the oro- or hypopharynx and
only a slight abductor restriction of the right vocal fold was observed (Fig 2B-4).
Videofluoroscopy and polysomnography were normal.

DISCUSSION
Neurofibromatosis type 1 (NF1) is a genetic disorder of mesodermal and neuroectodermal structures which results in a complex cluster of developmental and tumor
syndromes that include neurofibromas, hyper pigmentation, bone anomaly, and
hamartomas of the iris. It was first described by the German pathologist Friedrich
von Recklinghausen [1]. NF1 is one of the most commonly inherited disorders, however many mutations can also arise de novo. Approximately 1 in 3000 individuals
are affected. There is no special predilection for race or sex [2].
A meningocele is a less frequently associated lesion in patients with NF1. The pathogenesis of the lesion remains unclear, but several theories have been proposed such
as trauma [3], dural [4] and/or regional bony dysplasia [5]. Magnetic resonance
imaging (MRI) is the preferred diagnostic tool for most spinal abnormalities. This
modality accurately demonstrates the morphologic properties of a lesion and changes in the longitudinal contour of the spinal cord can easily be detected. Computerized tomographic myeolography can sometimes be useful in displaying the relationships with the dural sleeves and the cord, and can show a possible dural tear
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or a fibrous septum. CT imaging can be helpful in showing a relation of nervous
structures to complex bony anatomy or for those unable to undergo MRI.
Meningoceles may be asymptomatic, and, do not necessarily need treatment. Retropharyngeal swellings can cause dyspnea and dysphagia, a cervical meningocele
as a cause has rarely been described [4]. The probability of its gradual enlargement
with time and the possibility that it may cause pain, dysphagia and dyspnea should
be weighed against the risks of anesthesia and surgery. In our case airway compromise in combination with dysphagia necessitated surgical intervention.
The goal of surgical treatment of a basal meningocele is ligation of its neck at the intervertebral foramina and resection of the sac. In our case an anterior approach was
needed for an optimal view of the anterior cervical spine. Surgery may be difficult
because dural defects and fragility of the meningocele. Therefore a postoperative
lumbar drain may be useful.

CONCLUSION
Anterior cervical meningoceles are a very rare finding, mostly seen in combination
with Neurofibromatosis type I. The indication for operation is not the spinal deformation that is seen in the presence of meningoceles, but is determined by the necessity of relieving the symptoms that are caused.
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ABSTRACT
Objectives: We assessed the efficacy of endoscopic Zenker’s diverticulotomy with the
carbon dioxide (CO2) laser and Acuspot and compared it with our historical results
of using a CO2-laser without Acuspot and electrocautery diverticulotomy.
Methods: Between 1976 and 2005, a total of 229 endoscopic Zenker’s diverticulotomies in 189 patients were performed in our institution. Since 1995, micro-endoscopic
diverticulotomy with the CO2-laser and Acuspot (MEDCO2A) has been performed
in 61 cases. Between 1984 and 1995, micro-endoscopic diverticulotomy with the
CO2-laser (MEDCO2) was performed in 113 cases. Before 1984, endoscopic diverticulotomy with electrocautery (EDE) was performed in 55 cases. All patients had
radiologically proven Zenker’s diverticula. We recorded preoperative and postoperative complaints of dysphagia, the frequency of recurrence in long-term follow-up,
postoperative tube feeding, non-oral intake, days of admission, and complications.
Results: After operation, dysphagia was absent in 84.6% of MEDCO2A cases. 78.4%
of MEDCO2 cases, and 72.0% of EDE cases. Repeat surgery was required in 13.0%
of MEDCO2A cases, 19.6% of MEDCO2 cases, and 24.3% of EDE cases. Five patients
developed mediastinitis (2 MEDCO2 cases and 3 EDE cases); none died as a consequence. In 1 patient squamous cell carcinoma was found in the diverticulum.
Conclusions: The technological improvement of the CO2 laser with Acuspot has further increased the efficacy of its use over that of methods previously used in our
institution. The results and complications rate are comparable to those reported for
endoscopic stapler diverticulotomy in the literature.
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INTRODUCTION

Z

enker’s diverticulum (ZD), or hypopharyngeal diverticulum, is a relatively
common problem encountered by head and neck surgeons. It consists of an acquired pouch in the dorsal wall of the hypopharynx, located at the level of transition from the relatively wide hypopharynx to the narrow esophageal inlet. It is
formed by herniation of mucosa and submucosa, protruding between the fibers of
the cricopharyngeus muscle (below) and the inferior constrictor muscles (above).
This area, also known as the triangle of Killian [1], comprises a weak spot in the musculature of the pharyngoesophageal segment, thus allowing for the mucosal herniation to develop. Zenker’s name became eponymously associated with the condition
following his concise description of this diverticulum together with Von Ziemssen
in 1877 [2]. Aging is generally assumed as an important factor in the pathogenesis
of ZD due to loss of tissue elasticity and decrease in muscle tone that occurs. ZD are
therefore seldom seen in patients under the age of 40. Van Overbeek [3] stated that
the pathogenesis may also be related to individual anatomic structure, and height, of
the triangle of Killian. Numerous other etiologic mechanisms have been considered
of influence, including abnormalities in relaxation of the cricopharyngeal muscle
and premature muscular contraction or discoordination between pharyngeal contraction and the upper esophageal sphincter, but several studies [4-6] suggest they
do not play a role.
It is important to realize that many conditions, which on their own account can
cause dysphagia, are often present in patients who also have ZD. Sometimes initial
treatment should first be targeted at these other causes instead of performing a diverticulotomy. There is evidence from a postmortem study [7] that ZD can present
without causing symptoms. If symptomatic, the prevailing complaints of Zenker’s
diverticulum are: dysphagia, regurgitation of undigested food, gurgling noises in
the neck, a neck mass, fetor ex ore, coughing and aspiration especially in the supine
position, weight loss and, in extreme cases, an absolute food passage block. These
complaints are predominantly caused by retention of food and fluid in the diverticulum which, when sufficiently large and filled, can compress the esophagus.
Many different treatment strategies have been proposed for Zenker’s diverticulum.
Traditionally external treatment modalities were used, by some still today, most often consisting of diverticulectomy combined with cricopharyngeal myotomy.
Endoscopic surgical treatments are less extensive than the external surgical approach.
All are directed towards transecting the diverticuloesophageal wall or “spur”, so
that an ample passage and overflow from the diverticulum into the esophagus is
achieved. Since the diverticuloesophageal wall contains the cricopharyngeal and
part of the upper esophageal musculature, division of this wall automatically results
in a transmucosal myotomy of these muscles. The only difference in the endoscopic
treatments is the technique used to divide the diverticuloesophageal wall. The en-
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doscopic treatment was first described in 1917 by Mosher [8], who endoscopically
incised the diverticuloesophageal wall.
Dohlman and Mattson [9] developed an endoscope with a slit in the distal end, so
that the diverticuloesophageal wall could be fixed between the two lips of the endoscope. They then coagulated the wall and divided it with a diathermic knife. This
method was refined by Van Overbeek, Hoeksema and Edens, who modified the endoscope and started using the operating microscope coupled to a CO2-laser, which
enabled a better control and more precise division of the diverticuloesophageal wall
[10,11]. Further development of laser techniques, with the introduction of the Acuspot in the early ’90-s, facilitated precision and control of the surgical endoscopic
technique. In the same period endoscopic diverticulotomy with a stapler technique
was introduced [12]. By many this is nowadays considered the treatment of choice
as is demonstrated by the results of a pubmed-search of the last 15 years concerning
English papers on the treatment of ZD. This revealed only 14 articles employing the
CO2-laser technique and 71 articles employing the stapler technique.
In our institution, endoscopic treatment has been performed as the method of choice
since 1976. First, the electrocautery method as described by Dohlman and Mattson
was used. In 1984 the microscopic CO2-laser technique was introduced in our department, which in 1995 was replaced by the Acuspot CO2-laser technique. Because
we were satisfied with the outcome of patients treated with the Acuspot CO2-laser,
we did not feel the need to adjust our policy in favor of stapler diverticulotomy.
In those instances that we did use the stapler we felt that the overview of the hypopharyngeal spur was less than we were accustomed to with the laser techniques,
we found that it was more difficult to introduce the stapler in the smaller diverticula,
and we felt that we had less control over the designated dept of incision of the spur.
Moreover the administration of our hospital was not enthusiastic about the added
cost of a disposable stapler.
This study was performed to evaluate the short-term and long-term outcome of
CO2-laser diverticulotomy with the CO2-laser with Acuspot and this outcome was
compared with the historic results of CO2-laser without Acuspot and the results with
electrocautery diverticulotomy. By performing this study we tried to answer the
question: “Is it justified that the focus of Zenker’s diverticulotomy is mainly directed
towards the stapler technique, or can CO2-laser diverticulotomy still be considered
a good alternative?”

PATIENTS AND METHODS
Patients

In the period of 1976-2005, a total of 229 endoscopic Zenker’s diverticulotomies in
189 patients were performed in our institution. The surgical procedure used varied

48

Endoscopic CO2-laser diverticulotomy

with time. Endoscopic surgery with electrocautery (EDE) was performed from 1976
to 1984 (n=55); endoscopic surgery with microscope and CO2-laser (MEDCO2) from
1984 to 1995 (n=113); endoscopic surgery with microscope, CO2-laser and Acuspot
(MEDCO2A) from 1995 (n=61). For 185 patients, this was the first surgical treatment
of a Zenker’s diverticulum, 4 patients were previously treated elsewhere. Two had
undergone external diverticulectomy with myotomy, 1 had undergone endoscopic
CO2-laser treatment, and 1 was treated with flexible endoscopy and electrocautery
by a gastroenterologist initially. Our study involved 107 male patients (mean age
66.8 years) and 82 female patients (mean age 72.7 years) with an overall mean age of
69.3 years (28-101 years).
Dysphagic complaints were noted in four categories as has been employed in previous larger studies [4]: no dysphagia; minor dysphagia: adjustment of food consistency
required and/or regurgitation without aspiration, no weight loss; moderate dysphagia: significant but not extreme weight loss and/or severe regurgitation and/or occasional aspiration and/or fluid diet; severe dysphagia: recurrent aspiration pneumonia and/or absolute food passage stop and/or life threatening weight loss.
All patients had radiologically proven ZD. Radiological assessment of ZD was performed according to the size of the diverticulum as related to the sagittal diameter
of vertebral body C5. Small diverticula: < 1 body. Medium-size diverticula: between
1 and 3 vertebral bodies. Large diverticula: > 3 vertebral bodies.
In all patients postoperative data regarding dysphagic complaints, recurrence of dysphagia and time interval to eventual repeat surgery were reviewed. A postoperative
swallow radiograph was not routinely performed. Complications in the intraoperative and postoperative phase, with specific emphasis on emphysema, postoperative
fever (>38.5°C observed once, or 38.0°C observed more than once), mediastinitis
(criteria: clinical signs of infection and confirmed by CT [13]) and bleeding were
reviewed. The number of postoperative days of admission, days without oral intake
and days with nasogastric tube feeding were reviewed.

Surgical technique

To facilitate the location of the esophageal inlet, patients are requested to swallow a
thread, attached to a small metal weight on one end and taped to the cheek with the
other end, the evening before surgery. In more than 80% of cases, the metal weight
of the thread had passed into the esophagus thus facilitating identification of the
esophageal inlet for introduction of the bi-tipped endoscope (according to Dohlman
[9] and Van Overbeek [10]). First careful endoscopic examination is performed to
exclude malignancy in the diverticulum.
Division of the diverticuloesophageal wall is than carried through under telescopic control (electrocautery technique) or under microscopic control (both CO2-laser
techniques) until an ample communication between the diverticulum and the
esophagus has been established. Usually, this means dividing the diverticuloesopha-
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geal wall over 3/4 to 4/5 of its height, sometimes less in extremely large diverticula.
In the electrocautery technique, the endoscope designed by Dohlman is used and
the diverticuloesophageal wall is coagulated using an insulated forceps and divided
by diathermic knife. This method was used routinely from 1976 until 1984 and is
still occasionally used in those cases where, due to limitation of cervical mobility,
the slightly larger endoscope according to Van Overbeek cannot be introduced or
brought in line with the microscope.
In the case of microscopic CO2-laser treatment, the modified endoscope according
to Van Overbeek et al was used. In the period 1984-1995 (MEDCO2) the Sharplan lasers 1030 and 1040, 700 μm diameter-beam and 400 mm working distance (Sharplan
Laser industries, Tel Aviv, Israel), had been used, either in the continuous-wave
mode (usually 8-10 watts) or the super-pulse mode (usually 6-8 watts), depending
upon the surgeon’s preference.
Since 1995 (MEDCO2A) the Sharplan 1080 laser with Acuspot, 250 μm diameterbeam and 400 mm working distance (Sharplan Laser industries, Tel Aviv, Israel), is
employed with the same endoscope according to Van Overbeek, in the super-pulse
mode (1-2 watts).
Postoperative management consisted of prophylactic antibiotics for 5 days, a
feeding tube (often not used but placed at time of surgery under direct vision, so that
in case of need a way of nutritional intake could be guaranteed) and 1 day nil per
os. If no fever or emphysema was present the day following treatment, feeding was
started on clear liquid and twelve hours later on thick liquid. The feeding tube was
removed if no fever or emphysema developed after 24 hours oral feeding. Routine
follow up was scheduled 6 weeks, 1 year and 3 years postoperatively.
Contraindications for endoscopic treatment are considered to be: malignancy in the
diverticulum; extreme fixation of the cervical spine in an abnormal position, precluding safe endoscopy; suspicion of a large vessel in the diverticuloesophageal
wall. If endoscopic treatment was contraindicated, external diverticulectomy with
cricopharyngeal myotomy was performed.

Methods

This study has been performed according to the local human subject review board
regulation. All hospital records and outpatient charts were retrospectively reviewed.
In some cases long-term data was not available, the short-term data in these cases
was equally distributed. For statistical analysis 1-way ANOVA (for parametric data)
and Kruskal Wallis (for nonparametric data) were used for group comparison, and
group differences of MEDCO2 and EDE were compared to MEDCO2A using Bonferroni post hoc analysis with a 95% confidence interval.
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Table 3-1: Pre- and Postoperative dysphagia
Preoperative
MEDCO2A

MEDCO2

EDE

no dysphagia

Postoperative Postoperative
(1 month)
(1 year)
52

86,7%* 40

76,9% †

13,1%

8

13,3%

9

17,3%

moderate dysphagia 41

67,2%

0

0,0%

3

5,8%

severe dysphagia

19,7%
89

78,7%

59

60,8% †

minor dysphagia

8
12

no dysphagia
minor dysphagia

26

23,0%

22

19,5%

30

30,9%

moderate dysphagia 76

67,3%

2

1,8%

7

7,2%

severe dysphagia

9,7%

1

1,0%

11

no dysphagia
minor dysphagia

40

72,7%* 32

62,8%

12

21,8%

14

25,5%

14

27,4%

moderate dysphagia 27

49,1%

1

1,8%

4

7,8%

severe dysphagia

29,1%

1

2,0%

16

* significant difference MEDCO2A and EDE
† significant difference MEDCO2A and MEDCO2

RESULTS
The mean follow up period was 3.8 years with a median of 2.5 years, ranging from 0.1
to 12.3 years. Preoperatively 62.9% of the patients had moderate dysphagia, 20.1%
had minor dysphagia and 17.0% had severe dysphagia (Table 3-1). Not all preoperative swallow radiographs could be obtained for reevaluation, mainly because many
patients had initially been referred from other centers and not all radiographs could
be retraced. We were able to obtain 40 swallow radiographs in EDE, 87 in MEDCO2,
and 56 in MEDCO2A for reevaluation. The preoperative size of the Zenker’s diverticulum was medium in most cases (Table 3-2).
One month after surgery there was a marked reduction in dysphagic complaints. In
all treatment modalities most patients no longer had dysphagia. This was the case
for 72.7% in EDE, 78.7% in MEDCO2 and 86.7% in the MEDCO2A. After 1 year there
was an increase in the number of patients who had recurrence of their dysphagia in
all modalities. The rates are stated in Table 3-1.
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Table 3-2: Patients characteristics, intraoperative and postoperative data
MEDCO2A

MEDCO2

EDE

n=61

n=113

n=55

Mean age (yr)

69,8

71

65

No. over 80 yr

19,7% (n=12)

23,0% (n=26)

10,9% (n=6)

Diverticulum size
Small

(< C5)

14,3%

21,8%

17,5%

Medium

(1-3 C5)

64,3%

70,1%

72,5%

Large

(> 3 C5)

21,4%

8,1%

10,0%

Postoperative
Fever

15,2% * †

32,7% †

49,1% *

Emphysema

10,0%

10,6%

13,2%

Mediastinitis

0,0%

1,8% (n=2)

5,5% (n=3)

Admission

4,1 * †

8,8 †

11,7 *

No oral intake

1,3 * †

3,5 †

4,0 *

Tube in situ

2,6 * †

4,8 †

8,7 *

Second operation

13,0% (n=7)

19,6% (n=18)

24,3% (n=10)

Third operation

0,0%

3,3% (n=3)

9,8% (n=4)

Recurrence rate

* significant difference MEDCO2A and EDE
† significant difference MEDCO2A and MEDCO2

A second procedure for recurrence of complaints was performed 24.3% of the patients initially treated by EDE, in 19.6% of the patients initially treated by MEDCO2
and in 13% of the patients initially treated by MEDCO2A. A third procedure for recurrence of complaints was performed in 9.8% of the patients initially treated by
EDE, in 3.3% of the patients initially treated by MEDCO2 and none of the patients
initially treated by MEDCO2A. The mean time interval between the initial treatment
and repetitive surgery was 23 months in EDE, 24 months in MEDCO2 and 22 months
in MEDCO2A.
Severe complications were rare. The occasional bleeding was always successfully
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controlled with electrocauterization. One patient (MEDCO2) died 14 hours postoperatively after unsuccessful resuscitation for cardiac arrest without having developed fever or subcutaneous emphysema. Postmortem examination revealed a small
perforation in the diverticulum and free air in the mediastinum. This patient was
not considered to have had a mediastinitis, because there were no clinical signs of
mediastinitis. Furthermore, at post-mortem examination it could not be determined
whether the perforation and free air in the mediastinum had been a consequence
of the surgical procedure, or of the “crash” oro-tracheal intubation and thoracic
compression activities during the resuscitation procedure. No other therapyrelated deaths occurred. Five patients developed mediastinitis: three in EDE and 2
in MEDCO2, none in MEDCO2A. Two required surgical drainage of the mediastinum. The others could be treated conservatively. All these patients recovered from
their mediastinitis. Three of the five patients with mediastinitis had been treated by
fairly inexperienced surgeons (having treated less than 10 cases), although they only
treated 8% of the total population. This would result in a mediastinitis risk of 17%,
whereas surgery by experienced surgeons would result in a risk of 0.9% to develop
mediastinitis.
In the postoperative recovery period 49.1% in the EDE group, 32.7% in the MEDCO2
group and 15.2% in the MEDCO2A group developed fever. Emphysema was noted
in 13.2% in EDE, in 10.6% in MEDCO2 and in 10.0% in the MEDCO2A group (Table
3- 2). In none of the large (>3 cervical vertebral body’s) Zenker’s diverticula (n=23)
severe complications were seen, only in two cases emphysema and postoperative fever. One month after treatment of a large Zenker’s diverticulum 68% of the patients
no longer had dysphagia and 32% had slight dysphagia. One patient with a large ZD
underwent a second procedure for recurrence.
The mean period on non-oral feeding (NOF) was greatest in EDE (mean 4.0 days)
and smallest in MEDCO2A (mean 1.3 days). This same tendency was found in the
mean period that the feeding tube remained in situ (EDE 8.7 days, MEDCO2 4.8
days, MEDCO2A 2.6 days) and the mean postoperative period of admission (EDE
11.7 days, MEDCO2 8.8 days, MEDCO2A 4.1 days) (Table 3-2).
Since the introduction of the micro-endoscopic laser techniques the Van Overbeek
endoscope could not be introduced in 3 of the 177 cases (MEDCO2=2, MEDCO2A=1)
due to anatomic limitations. However, it was possible to introduce the Dohlman endoscope in all and EDE was successfully performed. In four patients an endoscopic
diverticulotomy was contraindicated, and an external diverticulectomy had to be
performed. The reason for this was the large size of the diverticulum in 2 cases. This
was considered a contraindication for endoscopic surgery in the early years, but no
longer at present. In one case the endoscopic procedure was aborted when the diverticuloesophageal wall was found to be heavily pulsating at endoscopy. Angiography
showed no abnormal vessels in the surroundings of the diverticulum but, nevertheless, it was considered safer to perform an external diverticulectomy. During this
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procedure, a slightly cranially displaced superior thyroid artery was found, which
would not have been damaged by endoscopic division of the diverticuloesophageal
wall. The fourth external procedure was performed in combination with a laryngectomy for laryngeal cancer.
In one patient (MEDCO2A) squamous cell carcinoma was found when biopsies
were taken after division of the diverticuloesophageal wall of previously unnoticed
slightly irregular tissue in the bottom of the diverticulum. She was successfully
treated with primary irradiation. Two years after initial ZD treatment she died of
concomitant disease without evidence of recurrent malignant disease. This constituted the only case of malignant disease in the diverticulum at the time of intervention. During the median post-operative follow-up period of 2.5 years no case of a
malignancy in the UES or pyriform sinus was diagnosed.

DISCUSSION
The above-mentioned results underscore the value of endoscopic diverticulotomy
by CO2-laser and electrocautery in the treatment of Zenker’s diverticulum, since
they are relatively easy procedures with good immediate and long-term functional
results and low rates of morbidity and mortality. The technological progress from
endoscopic Zenker’s diverticulotomy with electrocautery followed by micro-endoscopic CO2-laser treatment and eventually micro-endoscopic CO2-laser treatment
with Acuspot led to a significant reduction in rate of recurrence and rate of postoperative complications and fever.
The short-term results of the presently used treatment modality MEDCO2A of total
relieve of symptoms in 86.7% and minor symptoms in 13.3% of cases is in line with
other studies. Krespi (n=83) reports 85.5% total relieve of symptoms and 11% of
minor symptoms 14. Nyrop reports (n=61) respectively 70% and 22% 15, and van
Overbeek (n=216) 90% and 8,6% 4. A second treatment is also reported by others in
7-15% [14,16].
Mediastinitis is the most feared complication of endoscopic diverticulotomy. Van
Overbeek reports a rate of 2.3% in a series of 216 MEDCO2 patients (treated before
1994) [4]. In more recent studies Lippert reports 1 in 70 patients, and Krespi (n=83)
and Hoffmann (n=119) report no mediastinitis [14,17,18]. In MEDCO2A used since
1995 we encountered no mediastinitis. In MEDCO2 we encountered 2 (n=113) and in
EDE 3 (n=55) cases of mediastinitis. It seems that technological progress has reduced
the risk of mediastinitis.
Intraoperative bleeding is mentioned as a disadvantage of treatment with CO2-laser
techniques due to its poor coagulative aspects. In our study all the intraoperative
bleeding could easily and successfully be controlled with electrocautery. Wouters
and van Overbeek only had one patient in their study of 544 patients treated with
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electrocautery and MEDCO2 were the bleeding was so severe that 24 hours packing
was needed [4]. Mattinger reports severe bleeding in 2 of 30 MEDCO2 where an external approach was needed to stop the hemorrhage [19].
The CO2-laser has a high energy, high focus beam that causes less tissue damage
within narrower treatment zones than electrocautery. In an animal model irreversible tissue damage in electrocautery was found in an area 5 to 8 times wider than
in laser therapy [20]. In our results the amount of tissue damage is reflected by the
highest fever and recurrence rate in EDE, and lowest rates in the most accurate MEDCO2A. We hypothesize that the occurrence of a recurrence of the ZD is stimulated
by development of scar tissue, as is often found during re-intervention. This scar
tissue has first of all reconstituted the divided spur and secondly has stimulated the
development of a pulsion diverticulum just proximal of the UES as a consequence of
the stiff scar tissue in the relative narrow area of the UES.
In approximately 10% emphysema of the neck is found, and is not necessary related
to the presence of mediastinitis.
The principle of endoscopic treatment is the transection of the diverticuloesophageal wall, which contains the cricopharyngeal muscle, thereby achieving an ample
overflow from the diverticulum to the esophagus. It is not necessary to completely
divide the wall down to the floor of the large diverticulum, this would only increase
the possibility of a perforation in the diverticulum to the mediastinum. If symptoms
persist in patients with larger diverticula, repetition of the endoscopic procedure is
usually possible. Our results show that a large size Zenker’s diverticulum is no contraindication for endoscopic treatment, and that there is no higher complication rate
in these patients. Almost 70% of these patients experienced total relieve of symptoms, and no higher recurrence rate was found.
Nowadays endoscopic stapler diverticulotomy (ESED) [12] is used by many surgeons as the treatment of choice. Besides the sharp incision of the diverticuloesophageal wall by the blade of the instrument, this procedure involves sealing the wound
edges with multiple rows of staples. This sealing is said to prevent mediastinitis and
intraoperative bleeding, and should immediately allow oral intake and thus shorter
hospitalization. Outcome results are comparable to the MEDCO2A. Cook (n=74) reports a complete relief of 71% patients and Saetti (n=106) reports a complete relief
or a significant reduction of symptoms in all patients and 19,8% of them required
repeat surgery after a median of 15 months [21,22]. Although not reported by Cook
and Saetti, mediastinitis has also been reported in ESED including two fatalities [2325].
Sometimes patients are discharged within 24 hours following ESED. Nix reports a
patient who was discharged the next morning after surgery, without fever and emphysema, and who presented at the emergency room with a mediastinitis the day
after discharge and died as a consequence [24]. It should be taken into consideration
that the population of patients with Zenker’s diverticulum is a high risk population
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because of age and a high percentage of co-morbidity. It is therefore our considered
opinion that especially in this high risk population, it is better to observe the patients over a period of at least 48 hours postoperatively. An obvious disadvantage of
ESED is that smaller diverticula (<2cm) cannot be easily treated because of difficult
introduction of the stapler and that exposition of the operating field can be difficult
which can lead to a higher conversion rate to external procedures than MEDCO2A.
Narne reports of 4 external conversions in 102 patients [26]. By using the microscope
in the micro-endoscopic laser techniques a superior view and control is obtained
without the view being impaired by instruments. Our experience is that if the stapler
is introduced visualization of the tip of the instrument and visualization of cutting
the wall is often not possible, and thus provides less control and accuracy. A case of
bilateral vocal fold paralysis following stapler diverticulotomy has been attributed
to the limited visualisation [27]. Pharyngeal pain and foreign body sensation caused
by a clump of staples after stapler diverticulotomy, as well as migration of clips in
other surgical procedures, have been reported [28,29].
Flexible endoscopic treatment of Zenker’s diverticula is also performed by gastroenterologists, employing diathermy needle-knife techniques or laser techniques with
fibers [30-33]. Reported series are small. Often multiple fiberoptic treatments are
necessary, mainly due to inferior visualization of the operating field, to obtain similar results to rigid endoscopic procedures. If general anesthesia is contraindicated
this can be considered as an alternative treatment.
Although the development of malignancies in a Zenker’s diverticulum has been
described, the incidence is so small that it does not justify preventive surgical treatment of an asymptomatic Zenker’s diverticulum in our opinion. Furthermore, the
efficacy of such preventive surgery is very questionable in the light of reported recurrence rates of Zenker’s diverticulum.
Most of our complications occurred in inexperienced surgeons, maybe in these cases
ESED should be recommended.

CONCLUSION
Our results demonstrate that the microscopic endoscopic treatment of Zenker’s diverticulum with CO2-laser and Acuspot is a simple, safe and cost-effective procedure
with excellent results, even in very large diverticula. The results and complication
ratio are comparable to the reported results of endoscopic stapler diverticulotomy,
and indicate that CO2-laser treatment remains an excellent alternative.
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ABSTRACT
Objective: To assess the efficacy of external myotomy of the upper esophageal sphincter (UES) for oropharyngeal dysphagia.
Material and Methods: In the period 1991 – 2006, 28 patients with longstanding dysphagia and/or aspiration problems of different etiologies underwent UES-myotomy
as single surgical treatment. The main symptoms were difficulties in swallowing of
a solid food bolus, aspiration and recurrent incidents of solid food blockages. Preand postoperative manometry and videofluoroscopy were used to assess deglutition and aspiration. Outcome was defined as success in case of complete relief or
marked improvement of dysphagia and aspiration and as failure in case of partial
improvement or no improvement.
Results: Initial results showed success in 21 and failure in 7 patients. The best outcomes were observed in patients with dysphagia of unknown origin, non cancer
related iatrogenic etiology and neuromuscular disease. No correlation was found
between preoperative constrictor pharyngeal muscle activity and success rate. After
follow up of more than one year 20 patients were marked as success and 3 as failure.
All successful patients had full oral intake with a normal bolus consistency without
clinically significant aspiration.
Conclusion: In select cases of oropharyngeal dysphagia success may be achieved by
UES-myotomy with restoration of oral intake of normal bolus consistency.
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INTRODUCTION

T

he upper esophageal sphincter (UES) remains tonically contracted between
swallows and acts as an additional barrier preventing influx of air during inspiration and protection of the upper airway by refluxate from the esophagus and
stomach. Normal physiology of deglutition requires opening of the esophageal inlet
to enable passage of the bolus from the pharynx into the esophagus. This opening
of the esophageal inlet is achieved by a combination of 1) elevation and anterior
displacement of the larynx, which assists in the esophageal inlet being pulled open,
2) relaxation of the UES and 3) passive dilatation of the esophageal inlet as a consequence of the propulsion of the bolus being pushed downwards by the peristaltic
contraction of the pharyngeal constrictor muscles [1]. Failure of UES relaxation, or
other forms of cricopharyngeal dysfunction as well as diminished pharyngeal constrictor activity leads to an obstruction of bolus passage [2] and can result in aspiration of food and saliva. Usually deglutition of the solid bolus is more affected than
deglutition of liquids because a large opening of the esophageal inlet is required to
enable the passage of a solid bolus, whereas a minor opening of the esophageal inlet will allow passage of liquids. Various conditions affect the complex coordinated
actions of neuromuscular structures in the pharyngeal, laryngeal and UES regions.
They can be divided in neurogenic, myogenic, idiopathic or iatrogenic causes [3,4].
Adaptation of food bolus consistency can be the first step in treating oropharyngeal
dysphagia. In severe cases replacement of oral alimentation by nutrition via a gastrostomy can be considered. However, this is not always a satisfactory alternative
because swallowing of saliva persists and the patient is denied the quality of life
aspects associated with the enjoyment and social aspects of eating.
Upper esophageal sphincter (UES) myotomy is the most frequently used surgical
technique to treat oropharyngeal dysphagia and aspiration. The goal of the procedure is diminished pharyngeal constrictor function as well as reduced resistance of
the functionally obstructing UES which will facilitate transfer of the bolus from the
pharynx into the cervical esophagus. The functional UES unit is not identical to the
anatomical UES and is formed by the cricopharyngeal muscle, the last centimeters
of the inferior constrictor muscles and the first few centimeters of the cervical esophagus. The surgical intervention of UES myotomy consists of sectioning of all the
muscles that constitutes the functional UES unit. Although myotomy is an action directed at the functional UES unit, oropharyngeal dysphagia is commonly associated
with impairment of the pharyngeal musculature as the major pathophysiological
factor and is less frequently caused by true cricopharyngeal dysfunction. Because
correction of the weak or absent pharyngeal musculature is not possible reduction
of the resistance of the UES by means of a myotomy is the most logical approach to
facilitate bolus propulsion. This will overcome the reduced resistance of the UES
to successfully open the esophageal inlet. Many consider at least some remaining
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pharyngeal muscular activity a key factor in successful outcome of any intervention
for oropharyngeal dysphagia. Absence of pharyngeal constrictor activity and rapid
muscular deterioration is considered a contraindication for UES myotomy by some
authors [3,4].
The first UES myotomy was described by Kaplan in 1951 [5]. The surgery was carried out using an open transcervical approach in a patient following poliomyelitis. This was and continues to be the technique of choice for many head and neck
surgeons although since 1994 endoscopic laser-assisted transmucosal myotomy has
been used increasingly.
We have carried out a retrospective study on 28 consecutive oropharyngeal dysphagic patients who underwent external UES myotomy as the only surgical intervention to treat their dysphagia.

PATIENTS AND METHODS
Patients

Following approval of the human studies review committee a retrospective analysis
of all UES myotomies by the senior author HFM from 1991 to 2006 was performed.
More than 200 patients had undergone UES myotomy. Endoscopic transmucosal
myotomy in combination with endoscopic Zenker’s diverticulum treatment was
performed in 111 cases, endoscopic transmucosal myotomy as mono-therapy in 9,
external myotomy following laryngectomy in 40, external myotomy in combination
with other surgical corrections (e.g. laryngeal suspension) in 20 and external myotomy as a single surgical therapy for oropharyngeal dysphagia in 28. These last 28
patients constitute the study population consisting of 15 men and 13 women with
a mean age of 60.3 years (range 33-88). Five patients had progressive myogenic disease (2 oculopharyngeal muscular dystrophy, 2 inclusion body myositis, 1 hereditary myopathy), 4 patients had suffered CNS-damage (3 stroke, 1 radiation induced
damage), 4 patients had undergone extensive treatment for head and neck cancer
with postoperative radiotherapy (2 supraglottic laryngectomy, 1 maxillectomy,
1 total glossectomy), 4 patients had non cancer related iatrogenic causes for their
dysphagia (3 cranial nerve damage after neck-surgery for a paraganglioma or neurofibromatosis, 1 fibrosis following orthopedic surgery anterior of the cervical vertebrae) and in 11 patients the cause of dysphagia remained unknown. This last patient
group consists of patients in whom no anatomical or apparent neurological disorder
could be found, but who nevertheless experienced functional deficits of pharyngeal
swallowing. On fluoroscopy and manometry these patients had impaired propulsion of the bolus due to either a weakness of the constrictor pharyngeus musculature
or incomplete relaxation of the UES or both.
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Methods
Preoperative and postoperative workup

The following examinations were routinely performed. Preoperatively: fluoroscopy,
Functional Endoscopic Evaluation of Swallowing (FEES) [6], and manometry. Postoperatively: fluoroscopy and manometry, but FEES only on indication. Laryngeal
function was assessed by means of videolaryngostroboscopic examinations both
preoperatively and postoperatively.
Esophageal manometry was performed using the UPS-2020 measurement stationary system (MMS, Enschede, the Netherlands). The pressure was measured with the
Unisensor Microtip catheter type 8304-00-9980-D with three pressure transducers on
a 5 cm distance from each other. The UES pressure and relaxation were calculated as
well as the maximal amplitude of the pharyngeal contractions.
24-hour double-probe esophageal pH-metry was performed to exclude pre-existing
reflux if suspected. Pre-existing severe reflux was considered a contraindication
because of the increased risk of aspiration of gastric contents following reduction
of the UES resistance which can be considered one of the barriers against laryngopharyngeal reflux.
Data of laryngeal elevation and aspiration were collected from fluoroscopy, pharyngeal constrictor activity and UES relaxation from manometry. Contrary to some
other authors we did not consider the manometrically assessed absence of pharyngeal constrictor activity a contraindication for UES myotomy.

Outcome measure

Outcome was defined a success if complete relief or marked improvement of symptoms occurred and failure in partial improvement or no improvement. Complete
relief was recorded when the patient no longer noticed any swallowing disorder
and was able to totally fulfill his nutritional needs by oral intake with a diet of normal consistency and no aspiration. Marked improvement was defined when the patient reported a marked improvement of deglutition but showed some persistence
of functional disorders that the patient considered to be minor (e.g. incidental minor
aspiration or small parts of a solid bolus such as rice or crumbs that required the
drinking of water or other liquids to flush the small particles into the esophagus)
and was able to totally fulfill his nutritional needs by oral intake without clinical
significant aspiration. Partial improvement was defined when the patient reported
that it was easier to swallow one type of food consistency, but continued to have difficulties with other food consistencies or that oral intake had improved but still was
not sufficient for nutritional needs. No improvement was defined when the patient
noticed no changes in swallowing difficulties, had restricted or no oral intake or
persistent significant aspiration.
If an additional procedure was required to alleviate the dysphagia complaints the
initial myotomy was also scored as a failure.
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Statistical analysis

Correlation of preoperative variables and outcome was studied with a Spearman
test and difference between pre- and postoperative variables was studied with a
Wilcoxon test, both with a 95% confidence interval. Only significant differences are
noted in table 4-1.

Operative procedure

The surgical procedure starts with an endoscopy to assess the larynx, the pharynx,
and the esophagus. A tube with an inflatable balloon or cuff (e.g. Sengstaken tube
No. 16; Rusch AG, Kernen, Germany) is then introduced into the esophageal entrance to facilitate the UES myotomy. A left sided approach of the UES is preferred
because the esophagus is usually located slightly left of the trachea and the midline
and this enables a better exposure of the UES. The most important complication of
an external UES myotomy is a recurrent nerve palsy. The risk of developing a recurrent nerve palsy later as a consequence of other pathology is much higher on the left
side as compared to the right. If paralysis of the recurrent laryngeal nerve is already
present then the myotomy should consequently be performed on that side.
A J-shaped incision is made along the anterior border of the sternocleidomastoid
muscle curving toward the midline 1 to 2 cm above the sternum. The omohyoid
muscle and if necessary the superior thyroid artery are transected for a good exposure. The head is tilted to the contralateral side and the UES myotomy is performed
extending from the lower thyropharyngeal musculature, through the cricopharyngeal muscle and down to the longitudinal fibers of the upper esophageal musculature (usually resulting in a total myotomy length of 5 to 6 cm, figure 4-1). This
procedure is facilitated by the inflated balloon in the UES which stretches the muscle
fibres and thus allows for very precise sectioning of the UES musculature (figure
4-2). After myotomy the balloon is deflated (figure 4-3), and while being retracted
from the mouth air is blown through the tube and with saline placed in the external
wound this enables an additional check of the integrity of the UES mucosa. A minor
perforation can be found by the escape of air bubbles. Before closure of the neck a
nasogastric feeding tube is placed which is carefully guided through the pharynx
and UES by external palpation and gentle pressure of the surgeons finger in the
opened neck. All patients had a strict non-oral intake policy the first two postoperative days.
Swallowing rehabilitation starts on the third postoperative day if no signs of perforation or local infection have occurred. In the first days of the rehabilitation edema
can interfere with the swallowing act but prolonged delay of swallow training is not
considered favorable because of the possible development of local fibrosis and consequently stenosis of the UES. Patients left the hospital after a safe and adequate oral
intake had been achieved. If they failed to accomplish sufficiently safe oral intake
despite extensive postoperative swallowing rehabilitation PEG feeding or adequate
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Figure 4-1: UES myotomy is performed
extending from the lower constrictor pharyngeal musculature, through the cricopharyngeal
muscle, down to the longitudinal fibres of the
upper esophageal musculature.

Figure 4-2: Image after the sectioning of the
UES muscles with an inflated balloon * endoluminally positioned in the esophageal entrance.
A = anterior SCM = sternocleidomastoid muscle, C = cranial, L= larynx.

Figure 4-3: Image after the sectioning of the
UES muscles with the balloon *, endoluminally
positioned in the esophageal entrance, deflated.
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7
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Preoperative laryngeal elevation*
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Table 4-1: Preoperative characteristics and outcome for different etiologies
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dietary adjustments might be necessary so that the patient could safely manage at
home.
Surgical and clinical notes were carefully studied for postoperative complications.
Postoperative fever was defined as one measurement of >38.5 centigrade, or three
days >38.0 centigrade.

RESULTS
All 28 patients suffered from severe dysphagia consisting of severe problems with
passage of a solid bolus with or without recurrent incidents of solid food impactions
resulting in episodes of aspiration. In 17 patients extensive preoperative weightchange recordings had been documented. In the year prior to surgery five patients
had no weight loss, 7 patients had lost up to 5 kg, 3 patients up to 10 kg and 2
patients up to 15 kg. Three patients also had velopharyngeal insufficiency with
nasopharyngeal reflux as a sign of their neuromuscular disease. Six patients were
gastrostomy dependent preoperatively. Four other patients had chosen to remain
on oral nutrition despite episodes of aspiration pneumonia. In 5 patients laryngeal
immobility was seen preoperatively, in three cases on the left side and in two on the
right side. The latter two cases were the only patients in whom the UES myotomy
was performed on the right side. One patient previously underwent dilatation of
UES and esophagus which had provided temporary relieve of his dysphagia. One
patient previously had undergone two botulinum toxin injections into the UES as a
chemical UES myotomy, which initially had been considered the treatment of choice
because of his advanced age (88 years) but only partly alleviated his dysphagic problems. He requested an external UES myotomy which markedly improved his dysphagia and aspiration.
Preoperative functional examinations (Table 4-1) in the 28 patients demonstrated
decreased pharyngeal propulsion in 18 cases, UES dysfunction in 6 patients and a
dysfunction of both in 4 patients. Twelve patients had normal, 15 reduced and 1 absent laryngeal elevation preoperatively. Seven patients had normal, 14 reduced and
7 absent/almost absent pharyngeal constrictor activity preoperatively. In 18 patients
UES relaxation was complete and in 10 incomplete preoperatively. Pre-operatively 16 patients (57%) were judged on fluoroscopy to suffer major aspiration, postoperatively only 2 patients (7%) still suffered major aspiration and remained PEG
dependent. Six patients suffered from repeated episodes of aspiration pneumonias
preoperatively. In all patients postoperative manometry demonstrated complete
loss of UES-sphincter pressure and thus a technically successfully performed UESmyotomy procedure.
An overview of the results is presented in table 4-1. The mean follow up was 3.7
years with a median of 2.6, ranging from 0.2 to 16.9. Initial results after 1-3 months
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showed a complete success in 2, marked improvement in 19, partial improvement in
3 and no improvement in 4 patients. Initial outcome was considered a success in 21
(75%) and failure in 7 (25%) patients. The long term outcome after a follow up period
of more than 1 year, remained a success for all 19 patients who initially were scored
as success and could be followed (both other patients died within the first year). One
patient who was initially scored as failure one month following UES myotomy eventually was scored as success after a prolonged period of swallowing rehabilitation.
In all successful cases full oral intake with a normal bolus consistency and no significant aspiration was achieved. Two of the patients with failed myotomies could not
sustain any oral intake and remained on PEG-feeding and the other patients with
failed myotomies achieved oral intake with a diet of modified consistency.
Five patients were lost in follow up within the first year. One patient (short term
outcome: no improvement) was lost in follow up, 1 died of locoregional recurrence
of head and neck cancer (short term outcome: partial improvement) and 3 of lung
malignancy (short term outcome: 1 complete relief, 2 no improvement) within the
first year of follow up.
The short term success rate in patients with progressive myogenic disease (n=5) was
80%, in dysphagia of unknown cause (n=11) 100%, in patients with CNS-damage
(n=4) 25%, in patients who underwent extensive head and neck cancer surgery with
radiotherapy (n=4) 25% and in the non cancer related iatrogenic group (n=4) 100 %.
Of all patients who were followed up for more than a year (n= 23) only one patient
changed from a short term failure into a long term success and none of the short
term successes (n=21) changed into a long term failure. It therefore seems safe to assume that those patients who were lost to follow-up would have had the same long
term outcome as their short term outcome. This would therefore result in an overall
long term outcome of 79% success (22 of 28 patients).

Hospital admission and complications

The median postoperative admittance was 6 days, ranging from 3 to 56 days, which
included an extensive swallowing rehabilitation program. Two patients were admitted for more than 15 days not because of sequellae of the UES myotomy but because
of additional surgical procedures related to their initial pathology. Eight patients
developed postoperative fever but no signs of local wound infection, fistulization
or abscess were observed. One of them suffered from aspiration pneumonia in the
postoperative period and fully recovered following antibiotic treatment. During
surgery a small perforation of the mucosa was detected and consequently sutured
in 2 patients. These two patients were observed for a slightly longer postoperative
period and received prophylactic antibiotics for a week. On postoperative videofluoroscopy both patients had a good bolus passage and no signs of fistulization.
No other complications were seen. More specifically no new recurrent nerve palsies
were found postoperatively.
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Analysis of failures

Two patients with failed myotomies had previously undergone a supraglottic laryngectomy with postoperative radiotherapy. In one of them additional laryngeal suspension was performed following the failed UES myotomy, which also proved unsuccessful. This patient preferred PEG dependency rather than total laryngectomy.
In the other patient aspiration persisted until he died of lung metastasis 10 months
after UES-myotomy. One other patient with failed myotomy had undergone a maxillectomy with postoperative radiotherapy. He remained with severe aspiration,
could not sustain full oral intake and died after just more than a year of locoregional
recurrence. One OPMD patient with initially a failed myotomy noticed improvement in bolus passage after a prolonged period of swallowing rehabilitation and had
a successful outcome in long-term. Two other patients with failed myotomies had
initially suffered a cerebrovascular accident. They remained with poor passage of a
solid bolus and could only sustain liquid intake. Additional dilatation of the UES
because of minor stenosis in one of them could not improve the poor bolus passage.
This patient refused additional laryngeal suspension. The other stroke patient was
diagnosed with a pulmonary malignancy and soon afterwards died while contemplating additional laryngeal suspension. The last patient with a failed myotomy had
central nervous system damage following radiotherapy for a meningioma. He still
had a poor bolus passage 1 month following the myotomy and was lost to follow-up.

DISCUSSION
As our results demonstrate, UES-myotomy is a safe technique and successful in a
majority of cases with oropharyngeal dysphagia and/or aspiration. Our long term
success rate of more than 75% is in line with other studies [3,7]. Often it is said [8]
that absence of pharyngeal constrictor activity is a contraindication to perform UESmyotomy. In contrast to these statements our results demonstrate that even in cases
with absent or almost absent pharyngeal constrictor activity UES myotomy can be
successful. Our results show a success rate of 71% in diminished or absent constrictor activity, 79% in a reduced constrictor activity and 71% in a normal constrictor
activity. We can therefore state that absent pharyngeal constrictor activity was no
predictor for outcome in our study. In the publications where absent pharyngeal
constrictor activity is considered a contraindication for UES myotomy [3,4] no alternative treatment is proposed for these cases thus it remains unclear what has been
done for the patients who lack constrictor activity in those studies.
The most important prognostic factor for success in our study was the etiology of
dysphagia. Neither pre-operative manometry (UES-relaxation and pharyngeal constrictor activity) nor preoperative videofluoroscopy (laryngeal elevation and aspiration) could differentiate between successful outcome and failure.
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Our study demonstrates that UES myotomy is indicated in patients with no apparent cause of dysphagia (100% success) or in a group of patients with non cancer
related iatrogenic etiology of oropharyngeal dysphagia (100% success). Also a good
indication for UES myotomy is formed by neuromuscular disease (80% success).
Patients following CNS damage or extensive head and neck cancer surgery with
postoperative radiotherapy show poor results in our study (success rate 25%) and
these cases therefore do not seem to be favorable indications.
The explanation of why the results of UES myotomy are good in patients with muscular disease and in patients without evident disease but with an obviously impaired
propulsion in the pharyngeal phase as observed on fluoroscopy and manometry can
be found in that the only improvement can be expected from a UES myotomy which
facilitates propulsion by reducing the force required to push the bolus through the
UES. If other factors such as neurological deficits resulting in discoordination of the
swallowing act or anatomical obstructions resulting from scar development play
an important role in the dysphagia the mere reduction of resistance in the UES by a
myotomy is likely to be less effective.
Patient selection is essential and requires complete medical history and clinical examination including functional endoscopic examination of swallowing (FEES) [6],
videofluoroscopy and manometry. Videofluoroscopy can demonstrate dysfunction
of the UES, demonstrate laryngeal elevation, indicate weakness of the base of the
tongue, propelling of the bolus by the constrictor muscles and indicate if penetration or aspiration occurs from lack of laryngeal protection or stasis. However, it has
a very high inter- and intra-observer variability on all aspects but aspiration [9,10].
Additional manometry is essential to quantify the results of videofluoroscopy. Ideally these two procedures would be performed in combination as manofluoroscopy
in order to visualize the right position of the pressure-probes [11]. This technique
was not available in our institution. Simultaneous EMG recordings of the pharyngeal constrictor and cricopharyngeal muscle are used by some, and though more
invasive, demonstrate discoordination in the pharyngoesophageal segment [12].
Esophago-gastroscopy and 24-hours-pH-metry is usually only performed on indication [13]. We consider only severe gastroesophageal reflux to be a contraindication
for UES myotomy.
We feel that it is important to perform videofluoroscopy and manometry post-operatively to evaluate the dysphagia status and determine whether myotomy has been
complete. If the result of UES-myotomy is not successful due to insufficient pharyngeal propelling combined with insufficient laryngeal elevation additional laryngeal
suspension can be considered [14].
A causative therapeutical approach to oropharyngeal dysphagia is seldom possible
(e.g. steroids in polymyositis [15], non-inclusion body type), so the first symptomatic approach can be an adaptation in food consistency [3]. Functional treatment
is indicated if dysphagia is longstanding and moderate to severe. Especially in cases
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with muscular disease it has been proven to be the most important aspect in survival, which is primarily linked to aspiration and pulmonary function [16].
In oculopharyngeal muscular dystrophy (OPMD) UES-myotomy has shown excellent results. Coiffier [7] describes a success of 90% in 39 OPMD patients. Our results
in 5 patients with progressive myogenic disease also show an excellent success rate
in short and long term. It’s important to realize that in cases of slowly progressive
neuromuscular disease alleviation of dysphagia by UES myotomy can be no more
than temporary and can expand to many years of relief of dysphagic problems.
However, in rapidly progressive neuromuscular disease, for example Amyotrophic
Lateral Sclerosis, UES-myotomy is not indicated.
Chemical UES-myotomy by use of botulinum toxins can be helpful as a diagnostic
treatment and can be indicated in patients with a high co-morbidity. It is however
often performed under general anesthesia and repetitive treatments are needed [17].
Dilatation usually gives temporary relief and is only indicated in cases where fibrosis of the UES unit is expected [18]. Endoscopic myotomy, an adaptation of the endoscopic laser Zenker diverticulotomy, has increased in popularity in the last decade
[19]. It requires less surgical time and shorter postoperative hospital stay than external myotomy. Lim [20] describes an overall success rate of 86% in 44 endoscopically
treated patients. Three of 11 patients with aspiration continued to have aspiration
after myotomy. Halvorson and Kuhn [21] describe a success rate of 78% with an
endoscopic technique. Institutions that perform endoscopic Zenker diverticulotomy
can easily adjust their technique and perform endoscopic UES-myotomy. Having
extensive experience in both techniques, we prefer the external approach UES myotomy as the treatment of choice for oropharyngeal dysphagia. It is our considered
opinion that the accuracy of sectioning of the muscles over the entire length of the
functional UES unit is better and the risk of local stenosis is less with an external
approach. Furthermore if biopsy of the UES is required to confirm a neuromuscular diagnosis or if a concomitant procedure such as a laryngeal suspension or thyroplasty is performed, external UES myotomy is indicated. Like some other authors
we use endoscopic UES myotomy in cases of recurrent dysphagia after previous
external UES myotomy [7] and in cases with poor quality of the skin of the neck or
a poor exposure of the neck. Known potential risks of external myotomy are wound
infection, pharyngocutaneous fistula and paralysis of the recurrent laryngeal nerve
[22]. In our study we observed none of these complications. Dauer [23] reports one
pharyngocutaneous fistula in 8 patients treated with an external myotomy. Larger
studies do not report this complication [3,7].
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CONCLUSION
In selected cases of oropharyngeal dysphagia external UES-myotomy proves to be a
safe and effective procedure. There is no clear correlation between a successful outcome and remaining function of the pharyngeal constrictor musculature. Absence
of pharyngeal constrictor activity is therefore no contraindication for the procedure.
The procedure is very effective in cases of muscular disease, idiopathic dysphagia
and iatrogenic cranial nerve damage following neck-surgery. Stroke or other CNSdamage and extensive head and neck cancer surgery with postoperative radiotherapy provide poor outcome after UES myotomy.
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Long-term results of Laryngeal Suspension and Upper
Esophageal Sphincter Myotomy as treatment of lifethreatening aspiration

Martijn P. Kos , Eric F. David, IJke J. Aalders, C. Frits Smit, Hans F. Mahieu

Otol Rhinol Laryngol. 2008 Aug;117(8):574-80

ABSTRACT
Objectives: We evaluated the long-term results of laryngeal suspension and upper
esophageal sphincter (UES) myotomy in patients with life-threatening aspiration.
Methods: In the period 1995 to 2004, 17 patients with severe aspiration caused by
insufficient laryngeal elevation and absent or negligible pharyngeal constrictor muscle activity during deglutition resulting in aspiration pneumonia were surgically
treated with a laryngeal suspension procedure and UES myotomy. Preoperative and
postoperative videofluoroscopy was performed to assess swallowing and aspiration.
Results: In 9 of the 17 patients, long-term (more than 1 year) full oral intake without aspiration was achieved. Three other patients demonstrated improvement of
deglutition with partial restoration of oral intake with adjusted food consistency,
but remained partly dependent on gastrostomy feeding for adequate nutrition. Two
patients no longer had cases of aspiration pneumonia, but were unable to achieve
even modified oral intake. Three patients finally underwent total laryngectomy, 2
of them after initial successful full oral intake without aspiration but with recurrent
aspiration as a result of progression of neuromuscular disease. None of the patients
succumbed to aspiration pneumonia
Conclusions: In most of our patients, life-threatening aspiration was successfully
treated by laryngeal suspension and UES myotomy with restoration of oral intake.

Laryngeal suspension and UES myotomyy

INTRODUCTION

I

n patients with chronic aspiration and recurrent pneumonia, often a strict percutaneous endoscopic gastrostomy (PEG) feeding policy, a total laryngectomy, or some
other type of permanent anatomic or functional separation of airway and digestive
tract is performed. However, in selected cases it is possible to preserve or restore oral
intake with a functional larynx by a laryngeal suspension procedure in combination
with myotomy of the upper esophageal sphincter (UES). This procedure should be
considered if aspiration is caused by a combination of deficient deglutitive laryngeal
elevation, lack of pharyngeal constrictor activity, and insufficient opening of the esophageal inlet.
Upper esophageal sphincter myotomy is the most frequently used surgical technique for treating dysphagia and aspiration. Often, however, this proves to be insufficient to prevent aspiration. One of the important prognostic factors of a successful myotomy is considered to be a manometrically proven remnant of functioning
pharyngeal constrictor activity [1]. Unfortunately, in many cases of severe chronic
aspiration, this required remnant of pharyngeal activity, which is considered essential for propulsion of the bolus and overcoming the remaining resistance of the UES
to open the esophageal inlet, is absent. Absence of pharyngeal activity is therefore
considered a contraindication to UES myotomy by some authors [1,2].
If we take into consideration the normal physiology of deglutition, there is evidence
[3] that the most important factor responsible for opening of the esophageal inlet is
not relaxation of the UES, nor passive opening as a consequence of the propulsion of
the bolus being pushed downward by the peristaltic contraction of the pharyngeal
constrictor muscles, but deglutitive laryngeal elevation (Figure 5-1). Because the

Figure 5-1: Schematic presentation of normal deglutition. A) Oral phase of deglutition. Note low position of larynx. B) Early pharyngeal phase of deglutition. Note anterior and superior displacement of
hyoid and descending propulsive activity of constrictor pharyngeal muscles. C) Late pharyngeal phase
of deglutition. Note anterior and superior displacement of larynx, in protected position under base of
tongue; epiglottis tilted over laryngeal entrance; opened esophageal inlet; and pharyngeal constrictor
muscle propelling bolus in esophagus.
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UES is attached to the larynx, anterior and cranial displacement of the larynx during the pharyngeal phase of the swallowing act results in opening of the esophageal
inlet. Simultaneous relaxation of the UES facilitates the opening of the esophageal
inlet, and propulsive activity of the pharyngeal musculature improves the passage
of the food bolus.
In addition to being the most important factor in opening of the esophageal inlet,
the anterior and cranial displacement of the larynx also results in other mechanisms
that help to protect the airway from aspiration. The larynx is pulled out of the way
of the food bolus’ path, the epiglottis is lowered over the laryngeal entrance as a
roof protecting the airway and the larynx is pulled under the base of the tongue,
thus providing a partial cover of the laryngeal inlet. Such a situation can be obtained
surgically by means of a laryngeal suspension procedure, during which the larynx
is permanently fixed in the position that it would normally obtain during the swallowing act.
Since Edgerton and Duncan [4] and Desprez and Kiehn [5] in 1959 first described laryngeal suspension as a technique for improving function after surgical resection of
the anterior floor of the mouth, this technique has been used by many surgeons [6-9]
as an integral part of major ablative surgery entailing loss of the mandibular-hyoid
integrity or extended partial laryngectomy. The intent in these cases is to restore the
continuity between the laryngeal-hyoid complex and the mandible and/or floor of
the mouth musculature. This is of major importance for restoration of deglutitional
function and prevention of aspiration in such cases.
Only a few, mostly casuistic, reports have been published on the use of laryngeal
suspension as a surgical treatment of severe aspiration [10-11], either as a secondstage procedure after major ablative cancer surgery or as the main surgical option
for severe aspiration from another cause.
Most alternative surgical procedures used for treatment of severe aspiration are associated with a permanent tracheostoma and loss of normal phonation. The procedures proposed include total laryngectomy, laryngeal closure, epiglottopexy, and laryngeal diversion [12-18]. It is our considered opinion that for some of these patients
with severe aspiration, surgical laryngeal suspension in combination with UES myotomy provides a less mutilating alternative, with preservation of normal phonation and respiration without permanent tracheostomy. We present 17 patients who
underwent a laryngeal suspension in combination with a UES myotomy, performed
by the senior author (HFM), for severe dysphagia and aspiration after several efforts
of aggressive nonsurgical treatment had failed.
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PATIENTS AND METHODS
Patients

In the period 1995 to 2004, 17 patients who were evaluated in our dysphagia clinic
were considered eligible for laryngeal suspension and a UES myotomy procedure
on the basis of all of the following 3 factors: 1) long-standing history of severe aspiration or choking problems, 2) failed extensive nonsurgical swallowing rehabilitation;
and 3) videofluoroscopic examination demonstrating severe aspiration as a result
of severely impaired pharyngeal constrictor muscle activity and impaired laryngeal
elevation during the pharyngeal phase of swallowing (Figure 5-1B).
The main exclusion criteria were 1) extremely poor general condition with unacceptable anesthesiological risk and 2) airway obstruction.
Furthermore, it became clear during the study that severe gastroesophageal reflux
should be considered a contraindication, as is discussed below. The study included
12 men and 5 women, with a mean age of 55.8 years (range, 21 to 78 years). Thirteen
patients were unable to manage any oral intake and were completely gastrostomydependent. The other 4 had chosen to remain on oral nutrition despite several episodes of aspiration pneumonia.
Preoperative manometry was performed in 14 patients; 1 patient refused manometry, and the manometric examination failed in 2 others because the catheter could
not be tolerated. All manometric examinations but 1 showed absent or barely noticeable pharyngeal contractions. The only patient who had weak but manometrically
clearly definable pharyngeal contractions first underwent UES myotomy, which
failed to prevent the aspiration. Two of the 14 patients showed manometric signs
suggestive of lower esophageal sphincter (LES) insufficiency. Two patients had severe nocturnal episodes of dyspnea because of aspiration of saliva. Neither had any
oral intake. Three patients had a tracheotomy in the past combined with extensive
head and neck cancer surgery. One patient presented with a tracheotomy, because
his swallowing problems due to muscular dystrophy became apparent after general
anesthesia for elective mandibular surgery that was combined with a tracheotomy.
The cause of the dysphagia was muscular dystrophy or myositis in 4 patients, muscular atrophy as a late sequella of radiotherapy in 4 patients, intracranial, central
nervous system and/or skull base surgery in 5 patients, and extensive head and
neck cancer surgery in combination with radiotherapy in 4 patients (see Table 5-1).

Methods
Preoperative and postoperative workup

Preoperative assessment of the airway and pulmonary function was performed in
all patients by means of chest radiograph and pulmonary function tests, including
a flow-volume loop, to exclude airway obstruction. Voice quality was assessed by
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means of voice range profiles. Laryngeal function was assessed by means of videolaryngostroboscopic examinations both before and after operation.
The following examinations were routinely performed regarding deglutition: preoperative and postoperative videofluoroscopy (Figure 5-2); preoperative and postoperative functional fiberoptic evaluation of swallowing [19]; and preoperative
esophageal and pharyngeal manometry. In the last 7 patients, preoperative 24-hour
double-probe esophageal pH-metry was performed to exclude preexisting reflux.
Preexisting severe reflux was considered a contraindication, as was concluded from
the analysis of the earlier failed cases.

Outcome measure

The outcome was considered a complete success, a partial success, or a failure. A
complete success meant that a patient was able to totally fulfill his or her nutritional
needs by oral intake without clinically significant aspiration. A partial success meant
that oral intake without clinically significant aspiration was possible but not sufficient for nutritional needs and that PEG feeding was still required for adequate
nutrition. A failure meant that there was very restricted or no oral intake possible
without aspiration.

Figure 5-2: Preoperative and postoperative videofluoroscopy. Asterisks — body of hyoid bone. Left)
Videofluoroscopic frame shows severe aspiration in late pharyngeal phase before laryngeal suspension
and UES myotomy. Note absent pharyngeal constrictor activity and absent laryngeal elevation. Right)
Videofluoroscopic frame in late pharyngeal phase after laryngeal suspension and UES myotomy shows
no aspiration. Note position of suspended larynx and epiglottis.
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Figure 5-3: Schematic presentation of UES myotomy and laryngeal suspension procedure. A) UES
myotomy performed; thyrohyoid approximation
by 0-Ethibond (Ethicon, Somerville, New Jersey)
suture tied as mattress suture over polytetrafluoroethylene (Gore-tex) bolsters on thyroid cartilage
and around body of hyoid bone. B) Thyrohyoid
complex suspended to mandible by 0-Ethibond
sutures, which have been passed around body of
hyoid bone and through holes drilled in mandible.

Surgery procedure

The surgical procedure (Figure 5-3) starts with a UES myotomy. This is performed
by slightly expanding the UES with an inflatable balloon or cuff in the esophageal
entrance to facilitate cutting even the tiniest muscle fibers, preserving only a thin
layer of mucosa. The integrity of the mucosa is tested after severing all muscle fibers by blowing air through the retracted tube with a saline solution in the wound
in the neck to exclude a small perforation. All infrahyoid prelaryngeal muscles are
severed to prevent traction in the caudal direction after surgery. A laryngeal suspension is performed by approximating the thyroid cartilage and the hyoid bone
with polytetrafluoroethylene (Gore-tex; permanent) sutures and Vicryl 0 (Ethicon,
Somerville, New Jersey; resorbable but strong enough to overcome initial traction)
tied over a polytetrafluoroethylene sheet to prevent rupturing of the thyroid cartilage and by pulling this laryngeal-hyoid complex toward the chin by two Ethibond
(Ethicon) sutures, as well as the polytetrafluoroethylene sutures, which are passed
through drill holes in the mandible just posterior to the angle of the chin and anterior to the foramen of the mental nerve and are then tied. To prevent overcorrection
and consequent airway compromise, laryngoscopy is performed just before tying
the sutures to ensure that the epiglottis and the base of the tongue do not completely
obstruct the larynx. This is not always easy to estimate, because at this moment the
intratracheal tube is still in place, preventing complete obstruction of the laryngeal
inlet.
If the patients did not already have a PEG tube, they were given a transnasal feeding tube for the initial postoperative period. It is advisable to perform a temporary
tracheotomy to guarantee a patent airway in the postoperative period, because as a
consequence of the laryngeal suspension the laryngeal entrance is displaced anteriorly and cranially (Figure 5-4), interfering with intubation in case of airway compromise. This tracheotomy should be performed at the end of the procedure, after the
actual laryngeal suspension procedure, so as not to limit the extent of the laryngeal
suspension [20].
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RESULTS
An overview of the results is presented in table 5-1. The mean follow-up for all patients was 4.4 years (range 1.8 to 8.0 years). The initial results after 6 months showed
complete success in 8 patients, partial success in 3 patients, and failure in 6 patients.
The long-term outcome, after a follow-up period of more than 1 year, was considered a complete success in 9 patients (53%). Seven of these patients were able to
have a diet with a normal consistency, and 2 were only able to have a diet with a
modified consistency. A long-term partial success was seen in 3 patients (18%). These
3 were only able to have an oral diet with a modified consistency. Five patients had
a very restricted or no oral intake at all, and their cases were considered failures in
long-term follow-up.
During the follow-up of patients with partial or complete success, 2 patients again
developed 1 single episode of pneumonia without obvious aspiration, which was
adequately treated with antibiotics. The other 10 patients have remained completely
free of any sign of pulmonary sequellae of aspiration.
Three of the 5 patients in whom the procedure failed eventually underwent total
laryngectomy. Two of these were initially able to rely on oral intake for their nutritional needs without significant aspiration, but after approximately half a year
they had recurrent episodes of aspiration and septicemia. Repeated videofluoroscopy was suggestive of progressive muscular dysfunction in both. The larynx was
still in the elevated position, ruling out the possibility of slipping of the sutures.
One patient showed progressive insufficiency of the velum, and the other developed
problems with opening of the esophageal inlet without evidence of mechanical obstruction on pharyngoesophagoscopy.
Of 6 patients who had postoperative signs of reflux, only 2 had shown preoperative manometric signs suggestive of LES insufficiency. These 2 cases are both considered failures, and the patients eventually underwent total laryngectomy. In 1 of

Figure 5-4: View of larynx and esophageal inlet
following laryngeal suspension, obtained with
90° telescope during spontaneous respiration.
1) Posterior surface of cricoids plate; 2) wideopen esophageal inlet; 3) epiglottis.
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them laryngectomy had to be performed, despite a markedly improved pharyngeal
phase of swallowing after laryngeal suspension and UES myotomy, because the patient repeatedly had aspiration pneumonias from secondary aspiration following
gastroesophageal reflux. Postoperative videofluoroscopy excluded primary aspiration. Furthermore, the aspiration pneumonias recurred despite prolonged periods of
strict PEG feeding, suggesting secondary aspiration from gastroesophageal reflux.
In this particular case, the preoperative history had been negative for gastroesophageal reflux, but preoperative manometry of the LES had shown abnormally low LES
pressure over a short segment. One of the 2 other patients who eventually underwent total laryngectomy also showed preoperative manometric signs suggestive of
LES insufficiency.
Two of the 5 patients in whom the procedures failed over the long term did not
undergo total laryngectomy. Although they tolerated no more than a very restricted
oral intake, they found the laryngeal suspension and UES myotomy to be an improvement in the sense that they no longer aspirated saliva. Both had PEG feeding.
One of these patients had previously undergone extended horizontal laryngectomy
with partial base-of-tongue resection and postoperative radiotherapy. Although the
esophageal inlet was widely opened in this patient, aspiration persisted because of
the lack of tissue bulk in the base of the tongue. Augmentation of the base of the
tongue was performed, but unfortunately, it did not improve the swallowing act.
In 12 patients, preoperative and postoperative voice range profiles were determined
and showed no significant difference in dynamic or melodic range. In 3 patients a
second myotomy had to be performed to further improve deglutition, in 2 of them
after 1 month and in the other after 3.5 years.
All temporary tracheotomies were closed within 5 weeks, with the exception of 2
patients who underwent decannulation after 1 and 4 years, after correction for their
preexistent impaired laryngeal mobility. Both had neurosurgical causes of aspiration.
In 1 patient, the laryngeal suspension was overcorrected initially. At the laryngoscopic examination during the procedure, it was estimated that sufficient space
would still be available between the epiglottis and the arytenoid cartilages, but during the postoperative examination, the laryngeal inlet was seen to be completely
obstructed. Initially, this obstruction was considered to be a consequence of postoperative swelling, but when after 2 weeks the patient was still unable to speak or
block her cannula, revision surgery was performed by slightly loosening the sutures
between the thyroid and hyoid cartilages. After this revision, she underwent successful decannulation and regained normal phonation.
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DISCUSSION
First of all, it should be realized that this is a small study with a very diverse patient
group who had aspiration from a variety of different causes. This scenario obviously
limits the conclusions that can be extracted from our observations. Nevertheless, all
patients demonstrated severe impairment of pharyngeal constrictor muscle activity
and impairment of laryngeal elevation as the main cause of severe aspiration, irrespective of the underlying cause. The fact that patients with such severe swallowing
disorders are rare excludes the possibility of systematic study in a larger and more
homogeneous group.
Various surgical procedures have been described to deal with life-threatening aspiration. None of these studies have included large numbers of patients. Most procedures entail a permanent separation of airway and food passage, resulting in
functional deficits, eg, permanent tracheostomy and/or loss of voice. Another procedure, which does not separate the airway and food passage and enables normal
phonation, is modified epiglottoplasty. However, in this procedure tracheostomy is
needed to ensure a sufficient airway [21].
The goal of the laryngeal suspension and UES myotomy procedure is not to normalize the swallowing act, but to prevent life-threatening aspiration with preservation
of a functional larynx. Even patients who were not able to obtain sufficient oral intake after the procedure had fewer problems with aspiration. The voice quality does
not seem to change after elevation of the larynx. Because of potential postoperative
airway compromise and anticipated difficulties with intubation as a result of the
displaced larynx, elective temporary tracheotomy is nowadays routinely performed
in all patients.
Especially in patients who, because of a loss of sensation, did not notice their aspiration (silent aspiration) before the operation, the postoperative situation can be disappointing, because the propulsion of the food bolus is still not normalized. These
patients fail to notice the improvement with respect to the aspiration. It is, of course,
essential to extensively inform the patient before the operation of the expected outcome of the procedure. For these patients with a loss of sensation, perhaps the option
of additional restoration of sensation by neural anastomosis can be helpful in the
future [11].
It seems advisable to include LES manometry in the preoperative diagnostic workup
to rule out the possibility of an insufficient LES, since severe reflux is considered a
contraindication to laryngeal suspension. After laryngeal suspension and UES myotomy, preexisting reflux can become worse, because this procedure abolishes the
protective function of the UES against reflux. This situation can lead to severe aspiration of gastric refluxate, even in those cases in which the laryngeal suspension and
UES myotomy allows relatively safe oral intake.
All patients who are eligible for this type of surgery have severe dysphagia and in-
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tractable aspiration despite intensive previous nonsurgical, and sometimes also surgical, treatment. Laryngeal suspension should be considered a procedure that can
only partly compensate for the functional deglutitive deficiency and thus hopefully
prevent aspiration. Patients who are unable or unwilling to accept these uncertainties in the outcome are not good candidates for the procedure. To avoid unrealistic
expectations, patients should be made to understand that the goal of the surgical
procedure is to prevent aspiration, and not to improve the swallowing act itself.
Normal deglutition will never be obtained.

CONCLUSION
Laryngeal suspension combined with UES myotomy can be considered a reasonable
alternative to total laryngectomy or laryngeal diversion procedures in a selected
group of patients with severe aspiration problems. Most of our patients were able
to restore oral intake with a normal diet without clinically significant aspiration, but
some needed a diet with a modified consistency and/or additional PEG feeding to
fulfill their nutritional needs. All patients had less aspiration of saliva.
Overt gastroesophageal reflux and other signs of LES insufficiency should be considered absolute contraindications to laryngeal suspension and UES myotomy. This
type of surgery will result in a permanently opened esophageal inlet, which will
facilitate the aspiration of gastric contents.
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ABSTRACT
Objectives: Postradiation strictures rarely present in the oropharynx. Depending on
the site and the severity of the stricture dyspnoeic complaints can occur besides dysphagia and life-threatening aspiration.
Methods: A CO2-laser assisted endoscopic pharyngoplasty technique for severe postradiation oropharyngeal strictures is presented.
Results: A 59 year old man was treated with primary radiotherapy for a soft palate
carcinoma. Initially he developed a nasopharyngeal stenosis requiring no treatment
and later an esophageal stenosis occasionally requiring dilatation. Seven years later
strictures developed between the free edge of the epiglottis and the lateral pharyngeal walls causing dysphagia with aspiration and dyspnea. With slow progression
finally a lumen of the stenosis of less than 5 mm persisted. Patient had to restrict
himself to fluid nutrition because even small solid particles led to asphyxiation. Endoscopically the CO2-laser was used to cut the stenosis and transposition mucosal
flaps from the pyriform sinuses to the lateral raw edges of the pharyngeal wall to
prevent re-stenosis. Patient could return to a diet of normal consistency and no restenosis occurred.
Conclusions: Postradiation oropharyngeal stenosis is rare and can cause life-threatening dyspnea and dysphagia. This report describes an endoscopic CO2-laser technique to treat this problem.

CO2-laser pharyngoplasty

INTRODUCTION

P

rimary irradiation is frequently used in head and neck cancer patients. Post
treatment dysphagia and aspiration are frequently seen, and are directly related
to both disruption of the neuromuscular swallowing mechanism as well as stricture
formation of the pharynx or esophagus. Even though the nutritional status of the
patient can easily be restored by tube feeding, swallowing problems generally have
a considerable impact on quality of life and also might lead to social isolation [1].
Strictures are reported in 3.4% after primary radiation [2] and in 18-26% after chemoradiation [3,4]. They are usually found in the hypopharynx or cervical esophagus,
but also at more cranial levels in the pharynx. Depending on the stricture site dyspnoeic complaints can be induced besides dysphagia and life-threatening aspiration.
Usually (repeated) endoscopic bougienage or balloon dilations can be a successful
treatment strategy for esophageal strictures [5] but other treatment options have to
be considered if the stricture is at a more cranial pharyngeal level.

CASE REPORT
A 59 year old man was successfully treated with primary radiotherapy for a T2NO
soft palate carcinoma. Several months after radiotherapy he initially developed a
stricture in the nasopharynx which restricted but not completely blocked his nasal airway. This remained untreated. After 4 years he developed slowly progressive
dysphagia induced by a stricture of the esophageal inlet. This once resulted in complete obstruction of the esophageal inlet by a piece of chicken-meat which had to be
removed endoscopically. Multiple dilatations of the esophagus were performed in
the following two years. There were no complaints, signs or symptoms of gastroesophageal reflux. The multilevel stricture formation was believed to be to the consequence of a combination of repeatedly observed local Candida infections, which
Figure 6A-1: Endoscopic view of the semicircular oropharyngeal stenosis fixed to the epiglottis. o = The free edge of the
epiglottis. + = Semicircular strictures attached to the epiglottis. A = anterior, P = posterior.
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Figure 6A-2: Preoperative videofluoroscopy demonstrating the oropharyngeal stenosis (white arrow ←), penetration of contrast material in the larynx (black arrow →), primary aspiration into the trachea
and an almost absent pharyngeal constrictor muscle activity.

were consistently treated with Fluconazol and progressive fibrosis as a late sequella
of radiotherapy. Seven years post-radiotherapy dysphagia increased due to stricture formation at a new site, between the free edge of the epiglottis and the lateral
and posterior pharyngeal walls. Biopsy of vulnerable mucosa in the oropharynx to
exclude recurrent malignancy only demonstrated minor dysplasia. With slow progression of the oropharyngeal stenosis over the next year also dyspnoeic complaints
became apparent. Twice obstruction of tiny pieces of food, presumably lodged in

Figure 6A-3: Left) Cranio-caudal and Right) Posterior-Anterior view of the larynx and hypopharynx:
Schematic drawing of the pharyngoplasty procedure. On the left side situation after dissection and resecting the strictures, and before transpositioning of the mucosa flap from the pyriform sinus. The raw
surface of the lateral free edge of the epiglottis and pharyngeal wall is marked with R. The donorsite of
the transposition flap is marked D and its corresponding end position points noted with A,B and C. On
the right side the situation after transpositioning of the mucosa flap and suturing. The raw surface of
the epiglottis edges remained uncovered.
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the oropharyngeal stenosis, required Heimlich maneuvers to avoid asphyxiation.
Finally patient had to restrict himself to fluid nutrition because even a small solid
particle led to asphyxiation. Fiberoptic examination demonstrated a lumen of the
oropharyngeal stenosis of less than 5 mm just above the level of the tip of the epiglottis. The epiglottis was involved in the stenosis and both lateral pharyngeal walls
had become continuous with the tip and free edge of the epiglottis.
On videofluoroscopy severe stenosis was seen in the oropharynx with stasis of contrast medium. Aspiration occurred partly as minor primary aspiration due to a complete loss of laryngeal elevation and closure during deglutition , and partly as more
severe secondary aspiration (mostly silent aspiration) from overflow of stasis in the
oropharynx. The constrictor pharyngeal muscle activity was markedly reduced.
It was decided to open the stenosis with the CO2 laser (Sharplan 1080, settings superpulse 2 watts, Sharplan Laser industries, Tel Aviv, Israel) and perform a pharyngoplasty. First a tracheotomy under local anesthesia was performed because oro- or
naso- tracheal intubation was not possible. A thorough inspection under general
anesthesia was performed of oropharynx, hypopharynx and larynx. There was no
sign of recurrent malignancy. The ventral part of the semicircular stenosis was attached to the epiglottis on both sides. The attachments were incised and the epiglottis was released. Mucosal-flaps were developed with the CO2 laser from the lateral
hypopharyngeal walls bilaterally and were transpositioned to cover mucosa just lateral to the raw surface of the freed epiglottis edges to prevent re-stenosis. The flaps
were endoscopically sutured in place with 4-0 Vicryl (Ethicon, Inc., Somerville, NJ,
USA) and fixed with fibrin glue (Tissuecol, Baxter, Deerfield, Illinois).
The postoperative recovery was without complications. Swallowing rehabilitation
therapy was started after 3 days, and oral intake was resumed without any restriction within 9 days. The tracheotomy was closed 1 week postoperatively. Eight days
postoperatively the patient was discharged from the hospital. Postoperative videofluoroscopy demonstrated a strongly improved bolus passage and no significant
aspiration (Figure 6A-4). Fiberoptic examination after 1 month demonstrated an alFigure 6A-4: Postoperative videofluoroscopy in pharyngeal phase
revealing complete reduction of oropharyngeal stenosis, an increased
bolus passage, and no penetration or aspiration. Of course the pharyngeal constrictor activity is still insufficient.
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Figure 6A-5: Five year postoperative endoscopic view of the
larynx demonstrating only minor remains of the stenosis at
the oropharyngeal level and an unobstructed view of the glottis. A = anterior. P = posterior.

most complete reduction of the stenosis in the oropharynx, with a lumen 90% of
normal. This situation remained stable until the present date, 5 years after the laser
assisted pharyngoplasty (Figure 6A-5). There were no more dyspnoeic complaints
and patient returned to a diet of normal consistency, although he still had to drink
a lot during the meal to help the bolus pass. In the next five years the situation remained stable and he could fully rely on oral intake. Recurrent Candida infections
were medically treated.

DISCUSSION
Post-radiation strictures of the oropharynx are rare and complex problems. To our
best knowledge this is the first report in literature concerning this problem. However, another patient was referred to us 6 months after chemoradiation for a T3N0
pyriform sinus carcinoma also with stricture formation at the same oropharyngeal
level and with a second complete stricture of the upper esophageal sphincter progressing into an obliteration of both pyriform sinuses (Figure 6A-6). In this case
discussion on possible treatment plans became irrelevant when a concomitant malignant pulmonary disease was diagnosed one week after diagnosing the stenosis.
Patient succumbed within 2 months following the diagnosis.
In both our cases stricture formation occurred between the epiglottis, lateral and
posterior pharyngeal walls. Over time this stricture advanced and dyspnea in exercise became apparent as well as obstruction for larger food fragments in this segment. The micro-endoscopic use of the CO2-laser provided an excellent approach to
release these strictures from the epiglottis in our first patient, with excellent visualization and working space. Mucosal pharyngeal reconstruction flaps were transpositioned to prevent recurrent contracture and stricture formation. A tracheotomy was
first performed to improve working space and visualization and secure the airway.
Despite the impaired pharyngeal and tongue-base muscle activity and loss of laryngeal elevation and closure, near normal oral intake was achieved in this case.
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Figure 6A-6: Endoscopic view of the larynx of another patient demonstrating a similar, but less severe stricture (+) of
the free edge of the epiglottis (o) and lateral pharyngeal walls
and the arytenoids with the posterior part of the vocal folds
below. A = anterior. P = posterior. In this case the esophageal
stenosis was complete in continuity with an obliteration of the
pyriform sinus bilaterally.

However, even the possibility of restoring minimal oral intake can provide a great
improvement in the quality of life [1] and is therefore worthwhile to try to achieve.
Development of strictures is related to mucositis, progressive obliterative endarteritis, ischemia and slowly developing fibrosis [6]. Risk factors for stricture formation are high dose radiotherapy (>60Gy) [2], twice-daily fractioning [7], concomitant
chemotherapy [2], limited oral intake during treatment [8], and poor nutritional status [2].
Time of stricture onset after radiotherapy differs according to the literature. Eisbruch
et al. [9] found that most strictures developed 1-3 months after chemoradiation for
head and neck cancer and remained stable thereafter. Other authors have reported
later onset of strictures, with median values varying from 6 to 26 months after radiotherapy [2,6]. Strictures are often not early detected, mainly due to the fact that
other toxicity side effects, such as xerostomia, odynophagia and a suppressed cough
reflex, can mask the reduced bolus passage capacity. A stricture typically presents
with a progressive effort to swallow a food bolus and loss of weight, and may be
associated with an increased risk of (silent) aspiration. Only patients with symptomatic dysphagia had formal studies to evaluate for stricture, therefore the overall
incidence may be underestimated. As demonstrated here patients may develop multilevel strictures.

CONCLUSION
Post-radiation oropharyngeal stenosis are rare and can cause life-threatening dyspnea besides dysphagia. This report describes a CO2-laser assisted endoscopic pharyngoplasty technique to treat this problem.
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ABSTRACT
Objectives: Strictures of the hypopharynx and esophagus are frequently observed
sequellae of (chemo)radiation. Anterograde dilation of a complete stenosis presents
a high risk for perforation. The alternative of combined anterograde-retrograde (a-r)
approach is described.
Results: A 75 year old man developed complete stenosis of the esophageal inlet after
primary radiotherapy for larynx carcinoma and full PEG feeding. To prevent creation of a false route into the mediastinum a dilation wire was retrogradely introduced in the esophagus through the PEG opening, endoscopically identified from
the proximal side and passed through a perforation created by CO2 laser. Anterograde dilation was safely performed and patient returned to a normal diet.
There is consensus in the literature that blind anterograde dilation carries a high risk
of perforation and therefore a-r rendezvous technique is advisable.
Conclusions: In case of complete obstruction of the esophageal inlet anterograderetrograde dilation presents a safe technique to restore continuity.

Anterograde-Retrograde rendezvous dilation

INTRODUCTION

P

rimary irradiation is frequently used in head and neck cancer patients. Posttreatment dysphagia and aspiration are frequently seen and are directly related
to both disruption of the neuromuscular swallowing mechanism as well as stricture
formation of the pharynx or esophagus. Even though the nutritional status of the
patient can easily be restored by tube feeding, swallowing problems generally have
a considerable impact on quality of life and also might lead to social isolation [1].
Strictures are reported in 3.4% after primary radiation [2] and in 18-26% after chemoradiation [3,4]. They are usually found in the hypopharynx or cervical esophagus,
but also at more cranial levels in the pharynx. Depending on the stricture site and
the severity of the stricture dyspnoeic complaints can be present besides dysphagia
and life-threatening aspiration. Usually (repeated) endoscopic bougienage or balloon dilations can be a successful treatment strategy as long as there is still sufficient
lumen to enable safe dilatation [5]. We report a case were the stricture formation had
advanced to a complete stenosis of the upper esophageal sphincter (UES) and other
treatment options had to be considered.

CASE REPORT
A 75 year old man was treated with primary irradiation for a T2NOMO supraglottic
laryngeal carcinoma elsewhere. During radiotherapy he encountered progressive
difficulty with passage of a solid food bolus for which PEG placement was performed. He remained totally dependent upon his PEG for nutritional intake, but was
initially able to swallow thin liquids. However, within several months he gradually
developed a complete obstruction even for liquids which was confirmed by rigid
esophagoscopy where a complete stenosis of the cervical esophagus at the level of
the UES was found. He had to spit out his saliva to prevent aspiration. Resection
of the stenosed fragment with reconstruction by means of a gastric pull-up procedure was suggested but patient requested a second opinion and was referred to our
dysphagia-clinic. No efforts for dilation had been undertaken so far because the risk
of creation of a false route was considered to high. At the time of presentation he was
almost one year after completion of the radiotherapy.
His history mentioned severe gastro-esophageal reflux with recurrent gastric bleedings from ulcers prior to the diagnosis of his laryngeal carcinoma. He had still experienced occasional reflux episodes prior to and during radiotherapy despite administration of proton-pump-inhibitors twice daily. Examination in our dysphagia clinic
demonstrated stasis of saliva in both pyriform sinuses on flexible videolaryngoscopy. Both vocal folds were mobile. There were no signs of locoregional recurrence of
malignancy. Videofluoroscopy (Figure 6B-1) showed a total passage blockage with
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Figure 6B-1: Preoperative videofluoroscopy demonstrating stenosis in the postcricoid area (white arrow ←) and
severe aspiration (black arrow →).

severe aspiration. The laryngeal elevation was late and impaired. Rigid esophagoscopy demonstrated multiple adhesions in the hypopharynx and a complete stenosis
in the postcricoid area. The stenosis was considered to be induced by a combination
of radiotherapy and gastro-esophageal reflux. Blind dissection of the stenosis in the
UES from the proximal side by laser or other means was considered too dangerous,
because of the risk of creating a false route into the mediastinum. It proved impossible in this case to retrogradely introduce a flexible endoscope into the esophagus
from the stomach, because the scope curled up in the stomach. Therefore a rigid
bronchoscope was introduced through the PEG opening and with a 60 degree telescope the lumen of esophagus was found in a retrograde fashion. The bronchoscope
was introduced through the lower esophageal sphincter into the distal esophagus
and a Savary dilation wire (Wilson Cook Medical Inc., Winston Salem, N.C., USA)
was introduced through the bronchoscope until the stenosis was reached (Figure
6B-2). Simultaneous endoscopy from the proximal end allowed palpation of the tip
of the dilation wire and it could be seen pushing against the obstruction from below.
With the CO2-laser a small perforation was created through which the dilation wire
Figure 6B-2: The bronchoscope introduced through
the PEG-opening with Savary dilation wire (→) introduced. The flexible tube attached to the bronchoscope had been used for insuflation purposes.
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Figure 6B-3: Tip of Savary dilatator (→) over wire
exiting the PEG-opening during anterograde dilation.

could be passed from below. A new dilation wire was attached to the retrograde dilation wire and passed anterograde through the stenosis. Dilation with Savary bougies
could now be performed gradually until 15 millimeters in the normal anterograde
fashion (Figure 6B-3). At the end of this modified anterograde-retrograde rendezvous procedure [6] a nasogastric feeding tube was introduced.
Postoperative antibiotics were administered and recovery was unremarkable. After
1 month endoscopy of the hypopharynx and esophagus was repeated. With a small
size rigid esophagoscope it was possible to pass the stenosis from the cranial side.
Again dilation was performed to 15 millimeters, and the nasogastric feeding-tube
was replaced. Again recovery was unremarkable. After one day oral intake with
water could be started. After 2 months this procedure was repeated. At the end of
this procedure only a small thread was left behind to facilitate the next dilation, no
nasogastric feeding tube was placed.
Thick liquid oral intake was possible without significant aspiration and finally the
patient could return to a normal diet provided that he chewed carefully and took liquids during his meal (Figure 6B-4). After more than 6 months there still proved to be
a safe and secure swallowing activity and therefore it was decided to definitely remove the PEG, which had not been used since the second dilation procedure. Every
6 months dilation of the UES was performed in our outpatient clinic. At five years
follow-up no dysphagic complaints were experienced and patient had a normal oral
intake of all food consistencies.

DISCUSSION
The cervical esophagus and hypopharynx are known to be fragile and radiosensitive and late radiation injury is a well known sequella of head and neck or esophageal cancer treatment. Development of strictures is related to mucositis, progressive
obliterative endarteritis, ischemia and slowly developing fibrosis [7,8]. Risk factors
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Figure 6B-4: Postoperative videofluoroscopy demonstrating bolus
passage into the esophagus with moderate residual stenosis and absence of aspiration.

for stricture formation are high dose radiotherapy (>60Gy) [2], twice-daily fractioning [9], concomitant chemotherapy [2], limited oral intake during treatment [3], and
poor nutritional status [2]. The use of a nasogastric feeding tube while experiencing
treatment induced dysphagia is recommended by some authors over percutaneous
gastrostomy because it also has a stenting function, and consequently a lower dilation rate is reported [10].
Time of stricture onset after radiotherapy differs according to the literature. Eisbruch
et al. [11] found that most strictures developed 1-3 months after chemoradiation for
head and neck cancer and remained stable thereafter. Other authors have reported
later onset of strictures, with median values varying from 6 to 26 months after radiotherapy [2,8]. Strictures are often not early detected, mainly due to the fact that
other toxicity side effects, such as xerostomia, odynophagia and a suppressed cough
reflex, can mask the reduced bolus passage capacity. A stricture typically presents
with a progressive effort to swallow a food bolus and loss of weight, and may be
associated with an increased risk of (silent) aspiration. Only patients with symptomatic dysphagia had formal studies to evaluate for stricture, therefore the overall
incidence may be underestimated.
The severity of the strictures varies from a fibrous ring of the esophageal inlet to
deep fibrosis with possible subtotal or total obliteration of the lumen, which is frequently observed following hypopharyngeal cancer treatment [9].
Post-radiation hypopharyngeal or esophageal strictures are commonly managed
with bougie dilation as long as there still some lumen to be found. Laurell and colleagues [2] reported a 78% success rate with anterograde dilation of hypopharyngeal
strictures secondary to radiotherapy for head and neck malignancies. Patients with
moderate to severe strictures required 1 to 8 dilations. In their series 5 patients had
complete obliteration of the esophageal inlet. Two patients could successfully be
treated with anterograde dilation. One patient succumbed as a consequence of esophageal perforation with mediastinitis following efforts towards anterograde dilatation. In the other 2 patients resectional surgery with laryngeal preservation and
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free microvascular forearm flap reconstruction was performed. In one patient, who
also required multiple anterograde dilations afterwards, this was successful. In the
other patient the flap became necrotic and the pharyngeal-esophageal lumen could
not be restored.
The anterograde-retrograde rendezvous technique was first described by Van Twisk
et al. in 1998 [6], several other small series have later been reported [12-14]. The advantage of this technique is that a stenosis can be punctured with a dilation guidewire away from the mediastinum, avoiding a false route in this direction and thus
reducing the risk of mediastinitis. Furthermore this puncturing of the stenosis can
be monitored endoscopically from above, to further reduce the risk of perforation.
Sometimes transillumination is used from both sides to determine the direction
of puncture. If the stenosis extends over a longer distance anterograde dissection
with a blunt instrument or CO2-laser can be performed towards an illuminated post
stenotic lumen or as in our case towards a probe which can be palpated. Although
most authors have described the use of flexible endoscopes in the a-r rendezvous
technique, it proved impossible in this particular case to enter the esophagus from
below, because the flexible endoscope curled up in the stomach, without advancing
into the esophagus. Therefore a rigid bronchoscope proved very useful to enter the
esophagus from the caudal side. The majority of patients treated this way have responded well to subsequent serial dilations and most have been able to discontinue
gastrostomy tube use [6,12-14].
It seems likely that gastro-esophageal reflux in the presented case has contributed to
the esophagitis and consequently to the development of the severe stenosis in this
case. However we were unable to find any evidence in the literature to substantiate
a relationship between post irradiation stenosis in the UES and gastro-esophageal
reflux.

CONCLUSION
The anterograde retrograde rendezvous dilation technique offers an alternative for
high-risk blind dilation of the upper esophagus and hypopharynx in case of complete stenosis. The risk of perforation during the anterograde retrograde technique is
reduced because of adequate endoscopic visualization and because of dilation away
from instead of towards the mediastinum.

103

Chapter 6B

LITERATURE
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

de Boer MF, Pruyn JF, van den Borne B, Knegt PP, Ryckman RM, et al. Rehabilitation outcomes of long-term survivors treated for head and neck cancer. Head Neck.
1995;17(6):503-15.
Laurell G, Kraepelien T, Mavroidis P, Lind BK, Fernberg JO, et al. Stricture of the
proximal esophagus in head and neck carcinoma patients after radiotherapy. Cancer.
2003;97:1693-700.
Lawson JD, Otto K, Grist W, Johnstone PA. Frequency of esophageal stenosis after simultaneous modulated accelerated radiation therapy and chemotherapy for head and
neck cancer. Am J Otolaryngol. 2008;29(1):13-9.
Guadagnolo BA, Haddad RI, Posner MR, Weeks L, Wirth LJ, et al. Organ preservation
and treatment toxicity with induction chemotherapy followed by radiation therapy or
chemoradiation for advanced laryngeal cancer. Am J Clin Oncol. 2005;28(4):371-8
Piotet E, Escher A, Monnier P. Esophageal and pharyngeal strictures: report on 1,862
endoscopic dilatations using the Savary-Gilliard technique. Eur Arch Otorhinolaryngol.
2008;265(3):357-64.
van Twisk JJ, Brummer RJ, Manni JJ. Retrograde approach to pharyngo-esophageal obstruction. Gastrointest Endosc. 1998;48(3):296-9.
Nguyen NP, Sallah S, Karlsson U, Antoine JE. Combined chemotherapy and radiation
therapy for head and neck malignancies: quality of life issues. Cancer 2002;94:1131-41
Silvain C, Barrioz T, Besson I, Babin P, Fontanel JP, et al. Treatment and long-term outcome of chronic radiation esophagitis after radiation therapy for head and neck tumors.
A report of 13 cases. Dig Dis Sci. 1993;38(5):927-31.
Lee WT, Akst LM, Adelstein DJ, Saxton JP, Wood BG, et al. Risk factors for hypopharyngeal/upper esophageal stricture formation after concurrent chemoradiation. Head
Neck. 2006;28(9):808-12
Mekhail TM, Adelstein DJ, Rybicki LA, Larto MA, Saxton JP, et al. Enteral nutrition
during the treatment of head and neck carcinoma: is a percutaneous endoscopic gastrostomy tube preferable to a nasogastric tube? Cancer. 2001;91(9):1785-90
Eisbruch A, Lyden T, Bradford CR, Dawson LA, Haxer MJ, et al. Objective assessment of
swallowing dysfunction and aspiration after radiation concurrent with chemotherapy
for head-and-neck cancer. Int J Radiat Oncol Biol Phys. 2002;53(1):23-8.
Petro M, Wein RO, Minocha A. Treatment of a radiation-induced esophageal web with
retrograde esophagoscopy and puncture. Am J Otolaryngol. 2005;26(5):353-5
Maple JT, Petersen BT, Baron TH, Kasperbauer JL, Wong Kee Song LM, Larson MV. Endoscopic management of radiation-induced complete upper esophageal obstruction with
an antegrade-retrograde rendezvous technique. Gastrointest Endosc. 2006;64(5):822-8
Oxford LE, Ducic Y. Retrograde balloon dilation of complete cervical esophageal and
hypopharyngeal strictures. J Otolaryngol. 2006;35(5):327-31

104

6

Strictures and fibrosis of the larynx and pharynx

Chapter 6C: Laryngo-Tracheal Separation with Voice Prosthesis
in Dysfunctional Larynx and Complete Esophageal Stricture

Martijn P. Kos, Eric F. David, Hans F. Mahieu

Submitted

ABSTRACT
Objectives: In patients with severe aspiration due to a non-functional larynx and
complete esophageal stricture due to (chemo)radiation efforts to restore function are
challenging. A functional surgical technique is described.
Results: A 55 year old man developed a complete stricture of the esophageal inlet
and a dysfunctional larynx fixed in the neck following chemoradiation for a supraglottic carcinoma. Due to chemoradiation toxicity and because patient wanted to
maintain his voice a modified laryngo-tracheal separation procedure and secondly
a anterograde-retrograde rendezvous dilation procedure were performed. Later a
voice-prosthesis was placed to restore phonation. Full oral intake and voice rehabilitation were achieved.
A second case of a 57 year old woman who underwent chemoradiation is also presented in whom the same procedure was contemplated but not effectuated due to
concomitant malignant disease.
Conclusions: The modified LT separation procedure with trachea-tracheal voiceprosthesis can be considered in severe aspiration and in case of contraindication for
a laryngeal suspension procedure.

Laryngo-tracheal separation

INTRODUCTION

C

hemoradiation, mostly in organ preservation protocols, and primary irradiation are frequently used in head and neck cancer patients. Improved quality
of life outcomes have been reported over protocols with surgery with or without
postoperative irradiation [1], and patients appear to prefer chemoradiation or radiotherapy over surgery despite its toxicity. Post treatment dysphagia and aspiration
are frequently seen, and are directly related to both disruption of the neuromuscular
swallowing mechanism as well as stricture formation of the pharynx or esophagus.
The surgical management of aspiration can be divided into adjuvant and definitive
procedures. The adjuvant procedures include cuffed tracheotomy, (retrograde) dilation of the hypopharynx and esophagus, upper esophageal sphincter myotomy [2],
laryngeal suspension [3], and vocal fold medialization [4,5]. If the patient presents
with intractable life-threatening aspiration, and adjuvant techniques fail or cannot
be applied, more definitive surgical procedures should be considered. The definitive
procedures consist of various techniques for blocking or separating the larynx and
trachea and include glottic and supraglottic laryngeal closure [6,7], laryngeal diversion [8] and total laryngectomy [9]. An obvious disadvantage of these definitive
procedures is the compromise of phonation.
In this paper we present a modified laryngo-tracheal separation technique with
voice rehabilitation in 2 cases following chemoradiation with severe dysphagia and
aspiration as a consequence of fibrosis and strictures of the larynx and hypopharynx
and a larynx which is completely fixed in the neck.

CASE 1
A 55 year old man was referred as a second opinion to our dysphagia clinic with
severe aspiration despite no-oral intake, and complete PEG-feeding. Elsewhere a
total laryngectomy had been advised because of a complete obstruction of the esophageal inlet and laryngeal dysfunction following chemoradiation for a T1N2C
epiglottis carcinoma one year previously. Patient refused to undergo a total laryngectomy. As a shop-owner he relied heavily on his voice, which was weak following the chemoradiation treatment, but sufficient for his job. Immediately after the
chemoradiation severe aspiration had become apparent. Videofluoroscopy at that
time demonstrated this mainly to be due to a absent laryngeal elevation; esophageal
bolus passage was normal. Half a year later chondroradionecrosis of the epiglottis
developed for which hyperbaric oxygen therapy was successfully administered. At
time of presentation no oral intake was possible due to complete bolus obstruction
and severe aspiration. For this reason he had to spit out his saliva. There were no
apparent episodes of pneumonia and patient did not have a tracheostomy on pre-
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Figure 6C-1: Preoperative videofluoroscopy in the early pharyngeal phase demonstrating complete bolus obstruction of the esophagus (white arrow ←) and early immediate aspiration (black arrows
→). A split second later the complete residual bolus was aspirated
resulting in a severe coughing reflex.

sentation. A PEG-feeding tube was used for all nutritional needs. Endoscopy of the
larynx showed partial destruction of epiglottis, restricted abduction of both vocals
and incomplete closure of the glottis. Palpation of the neck and MRI-imaging demonstrated post-radiotherapy fibrosis without signs of locoregional recurrence. The
larynx was completely fixed in the neck. Videofluoroscopy showed a loss of laryngeal elevation, absence of occlusion during deglutition, a complete stenosis of the
hypopharynx, and consequently massive aspiration (Figure 6C-1).
Treatment by a laryngeal suspension procedure was not considered feasible because
of the anticipated wound healing problems following chemoradiation, because of
the endolaryngeal fibrosis, the fixation of the larynx in the neck and because of
the additional complete esophagus stenosis, requiring additional surgery. Total laryngectomy would also require reconstruction of the upper esophagus and consequently a poor substitute tracheo-esophageal (TE) voice rehabilitation. Furthermore
patient had repeatedly refused this option. After extensive patient counseling it was
therefore decided to perform a laryngo-tracheal separation (modified Lindeman
procedure [10]) in one stage, restore the esophageal patency with an anterograderetrograde rendez-vous technique [11] in a second stage and restore phonation by
inserting a voice prosthesis between trachea and subglottic area during the second
stage or in a third stage (Figure 6C-2). Thus the larynx could be preserved, although
the patient would be without voice until the voice prosthesis could be placed.

Surgical procedure

Endotracheal intubation anesthesia was performed. The skin was incised between
cricoid and sternum. The thyroid gland was cut in the midline and the trachea was
freed from the surrounding structures in the neck and thorax. At the 5th ring the trachea was completed cut, pulled up and a tracheostoma was created. From the upper
part of the trachea the cartilage-rings 3 to 5 were removed, preserving the mucosa
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Figure 6C-2: Schematic presentation of laryngo-tracheal separation (modified Lindeman procedure) with trachea-tracheal shunt
for voice-prosthesis (→) in which a voice-prosthesis is placed.

of inner and outer perichondrium. In this way a double-layered mucosa/perichondrium flap was created to close the trachea at the level of the second cartilage ring
beneath the larynx. Interposition of sternohyoid muscle was used to fill the defect
between the tracheostoma site and the larynx and upper tracheal remnant. Postoperative recovery was complicated by wound healing problems and fistula formation
from the proximal to the distal trachea occurred. Therefore a major pectoral muscle
flap was interpositioned between both tracheal stumps. Only a small fistula persisted and this was exactly suitable for the intended ESKA-Hermann silicon voice prosthesis (ESKA Implants, Lübeck, Germany), which had originally been planned to be
inserted at a later stage. The voice was thus restored with the same subjective quality
as the voice prior to the procedure. Patient could resume his activities in his shop.
The obstruction of the hypopharynx/esophagus was treated with an anterograderetrograde rendezvous technique following adequate wound healing of the laryngotracheal separation procedure. Blind dissection of the stenosis in the UES from the
proximal side by laser or other means was considered too dangerous, because of the
risk of creation of a false route into the mediastinum. Therefore a rigid bronchoscope
was introduced through the PEG opening and with a 60 degree telescope the lumen
of esophagus was found in a retrograde fashion. The bronchoscope was introduced
in the esophagus and a Savary dilation wire (Wilson Cook Medical Inc., Winston
Salem, N.C., USA) was introduced through the bronchoscope until the stenosis was
reached. Simultaneous endoscopy from the proximal end allowed palpation of the
tip of the dilation wire and it could be seen pushing against the obstruction from
below. With the CO2-laser a small perforation was created through which the dilation wire could be passed from below. A new dilation wire was attached to the
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Figure 6C-3: Postoperative videofluoroscopy demonstrating the
restored bolus passage and contrast in the proximal tracheal pouch
(black arrow →) without aspiration into the lower airways. Tracheostoma (==>).

retrograde dilation wire and passed anterograde through the stenosis. Dilation with
Savary bougies could now be performed gradually until 15 millimeters in a normal
anterograde fashion. A temporary self expanding plastic esophagus stent (PolyflexRüsch, Kernen, Germany) was used in the stenotic esophageal segment to maintain
lumen. After removal of the esophageal stent, repeated anterograde dilations were
performed every two to three months for one year.
Videofluoroscopy following completion of all stages of the procedure showed contrast in the proximal tracheal pouch, but aspiration into the lower airways was no
longer observed (Figure 6C-3). Full oral intake could be resumed following 3 weeks
and the PEG feeding was discontinued. The PEG tube was removed, when after one
year the stenosis no longer recurred and dilations ceased to be necessary.
Accumulation of saliva, drink and food in the proximal tracheal pouch was expelled
by blowing expiratory air through the voice prosthesis. Occasionally this was necessary if the accumulated fluid interfered with phonation.

Figure 6C-4: Endoscopic view of the larynx demonstrating the
stricture (+) of the free edge of the epiglottis (o) and lateral pharyngeal walls and the arytenoids with the posterior part of the
vocal folds below. A = anterior. P = posterior. S= stasis of saliva
in complete stricture of the UES.
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CASE 2
A 57 year old female was treated with chemoradiation for a T3N2C hypopharyngeal
carcinoma elsewhere. She was referred for a second opinion 6 months following
completion of the chemoradiation because of complete bolus obstruction and recurrent pneumonias despite full PEG feeding and no oral intake. A cuffed tracheotomy
had been placed several weeks before referral in an effort to prevent the continuous aspiration of saliva and consequently the recurring pneumonias. Endoscopy
on presentation demonstrated a multilevel stricture with strictures from the lateral
pharyngeal walls to the free edge of the epiglottis, complete bilateral obliteration of
the pyriform sinus and a complete stenosis of the esophageal entrance (Figure 6C4). Videofluoroscopy showed absent laryngeal elevation due to an externally fixed
thyro-hyoid complex by fibrosis, stenosis in the oropharynx, a complete stenosis of
the hypopharynx, and consequently massive aspiration (Figure 6C-5). Laryngo-tracheal separation and dilation by the anterograde-retrograde rendezvous technique
was contemplated but during diagnostic work-up a metastasized pulmonary malignancy was diagnosed. Patient died 6 weeks following this diagnosis.

DISCUSSION
Laryngeal protection against aspiration of food particles and drinks is achieved by
a combination of closure of the larynx, by the epiglottis, false and true vocal cords,
and laryngeal elevation. Furthermore it is important that the food bolus passes
sufficiently rapid into the esophagus, so that no stasis remains which could cause
secondary aspiration when the protective laryngeal mechanisms relax to again enable the respiration which has temporarily been halted.
Surgical closure of the larynx with creation of a tracheostoma restores breathing and
swallowing without aspiration, but consequently sacrifices phonation in favor of
Figure 6C-5: Videofluoroscopy demonstrating the oropharyngeal stenosis (white arrow ←), complete stenosis of
the esophageal entrance (<==) and aspiration of contrast
material in the larynx (black arrow →) .
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protection of the lower part of the airway. Such procedures are therefore reserved for
patients who have suffered major loss of sphincteric and phonatory laryngeal function and in whom the underlying disease process is chronic or progressive.
In patients presenting with strictures and aspiration following (chemo)radiation the
larynx can be completely fibrosed on the inside as well as on the outside, the former
resulting in endolaryngeal deficits, the latter resulting in fixation of the larynx in the
neck precluding proper laryngeal elevation. In these cases a laryngo-tracheal (LT)
separation procedure can be performed. This technique, first described by Lindeman in 1976 [8], provides surgical closure of the larynx with preservation of the
structural integrity and motor and sensory innervations. It carries a high degree
of reliability in patients who will not tolerate extensive surgery and this procedure
has proven to be reversible, even in long-term [12]. Secondary trachea-tracheal
voice-prosthesis placement can provide voice rehabilitation [10]. The channeled air
through the voice-prosthesis can also be used in conjunction with vocal fold closure
to build subglottic pressure for a cough, clearing the residue in the proximal laryngeal pouch or clearing of the throat. In case of impaired vocal fold mobility this can
also be achieved by forced exhalation against the occluded tracheostoma. Therefore
material that penetrates the laryngeal vestibule and interferes with voice quality or
pooling in the subglottic pouch can eliminated. The main complication of the procedure, reported in 23% in a larger study where most patients were not previously
irradiated [13], is the formation of a tracheocutaneous or as in our patient a fistula
between the proximal tracheal pouch and the tracheostoma.
In cases with severe aspiration where it is feasible to surgically elevate the larynx
a laryngeal suspension procedure with UES-myotomy can first be considered. If
this procedure turns out to be unsuccessful laryngo-tracheal separation can still be
performed. A laryngeal suspension procedure with UES myotomy in a patient following chemoradiation is however considered a significant risk because of the expected wound healing problems and consequently the risk of necrosis of the larynx.
Therefore in such circumstances a laryngo-tracheal separation (modified Lindeman)
procedure is preferred, especially if an additional complete obstruction of the upper
esophagus is present. Advantages over a total laryngectomy are the limited extent of
the procedure [14] and the more natural voice that can be produced.
Numerous studies have evaluated swallowing after chemoradiation [15-18]. Newman et al. [19] reported a decline of normal swallowing ability in 17% of patients
[18] months following treatment with chemoradiation. Carrar-de Angelis et al. [16]
reported a significant oral and pharyngeal dysfunction in 100% of patients evaluated by videofluoroscopy after chemoradiation. Risk factors for stricture formation
are high dose radiotherapy (>60Gy) [20], twice-daily fractioning [21], concomitant
chemotherapy [20], limited oral intake during treatment [22], and poor nutritional
status [20]. The use of a nasogastric feeding tube is preferred over percutaneous gastrostomy because it also has a stenting function, and consequently a lower dilation
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rate is reported [23].
Time of stricture onset after radiotherapy differs according to the literature. Eisbruch
et al. [24] found that most strictures developed 1-3 months after chemoradiation for
head and neck cancer and remained stable thereafter. Other authors have reported
later onset of strictures, with median values varying from 6 to 26 months after radiotherapy [20,25]. Strictures are often not early detected, mainly due to the fact that
other toxicity side effects, such as xerostomia, odynophagia and a suppressed cough
reflex, can mask the reduced bolus passage capacity. A stricture typically presents
with a progressive effort to swallow a food bolus and loss of weight, and may be
associated with an increased risk of (silent) aspiration. Only patients with symptomatic dysphagia had formal studies to evaluate for stricture, therefore the overall
incidence may be underestimated.
Salvage total laryngectomy after chemoradiation has a high wound healing complication rate and is usually performed in patients with recurrent tumor. In these cases
pharyngocutaneous fistulae are reported in 30% [26]. One can expect a higher fistula
rate in patients who underwent a total laryngectomy for severe toxicity side effects
after chemoradiation. Also functional aspects in relation to voice rehabilitation are
considered to be poor due to stiff fibrous tissue, which is not very suitable for substitute T-E voice production. Therefore in our opinion in this group of patients with
difficult to manage functional problems major surgery should be prevented whenever possible, and efforts should be undertaken to preserve even an only partially
functioning larynx.

CONCLUSION
The modified LT separation procedure with trachea-tracheal voice-prosthesis placement can be considered in patients with severe aspiration and contraindication for
or following failed laryngeal suspension procedure. It carries a high degree of reliability in patients who will not tolerate extensive surgery and provides a more natural voice than a total laryngectomy with voice prosthesis placement.
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When not to perform surgery

Laryngospasm as a presenting symptom of amyotrophic lateral
sclerosis
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ABSTRACT
Laryngospasm is a well known phenomenon, which can occur in patients with gastroesophageal reflux (GER), during or after intubation and with choking.
Laryngospasm has been described as a rare symptom of Amyotrophic Lateral Sclerosis (ALS), occurring in advanced bulbar disease. We present a patient with multiple episodes of acute laryngospasm as presenting symptom of ALS, requiring multiple emergency orotracheal intubations to secure the airway. After diagnosing ALS, it
was decided to refrain from surgical therapy, for the dysphagic complaints, because
of the rapid progressive character of this disease.

When not to perform surgery

INTRODUCTION

H

umans, like any mammal, cannot survive without the valve function of the
larynx, that strives to protect the lungs against the entrance of anything but
air. This protection against aspiration is achieved by the so called glottis closure
reflex which is normally triggered by stimulation of tactile receptors in the upper
respiratory tract, especially in the supraglottic laryngeal mucosa. Most of the afferent impulses are guided by the inferior branch of superior laryngeal nerves to the
brainstem, from which efferent impulses guided by the recurrent laryngeal nerves
result in laryngeal adductor activity. Stimulation of the superior laryngeal nerves
also exerts an inhibitory effect on the medullary inspiratory motor neurons and elicits a swallowing reflex.
Laryngospasm (LS) can be considered an exaggeration of the normal glottic closure
reflex, maintaining a strong closure of the glottis even after cessation of mucosal irritation. Hypoxia normally weakens the glottic closure reflex and reduces LS as does
decreased consciousness [1]. Therefore LS typically occurs in well-ventilated rather
than in cyanotic patients.
LS has been reported as occurring in patients with gastroesophageal reflux (GER),
during or after intubation and with choking [2,3].
LS is also known as a symptom in amyotrophic lateral sclerosis (ALS), often elicited
by swallowing in advanced bulbar-onset disease. Other triggers for LS experienced
by ALS patients are cough or odors [4].

CASE REPORT
A 65-year-old male presented to the emergency room in severe respiratory distress,
which had started approximately 15 minutes previously, during dinner. He was still
conscious, but unable to speak. A severe inspiratory stridor was present and he was
breathing with all auxiliary respiratory muscles. The oxygen saturation level was
less than 80% and his face was cyanotic. Saturation did not improve by mask ventilation. Because aspiration of food was suspected, immediate inspection of the airway was performed under general anesthesia, initially with spontaneous respiration
without muscle relaxation, until it was clear that orotracheal intubation was feasible.
No food was found in the larynx or pharynx. The vocal cords were in the adductory
position and had to be carefully forced apart to enable rigid bronchoscopy, despite
the fact that muscle relaxants had just been administered. With the ventilatory bronchoscope in situ, oxygen saturation rapidly normalized. A few small food particles
and some secretions were found in the trachea not causing obvious obstruction, and
these were subsequently removed. No abnormalities were seen in the lower bronchi
and thus the ventilatory bronchoscope was replaced by an orotracheal tube. Subse-

119

Chapter 7

quent esophagoscopy showed no abnormalities. The patient was observed for several hours on the ICU.
Electrocardiography, chest radiography and blood samples revealed no signs of infection, pulmonary edema or any other abnormality. Detubation six hours after the
incident was uneventful. Flexible laryngoscopy demonstrated mobile vocal cords
with a slight limitation in abductory activity. According to the patient’s family he
had experienced other dysphagic complaints previously and was scheduled for an
appointment at our ENT department. Neither the family, nor the patient had noticed
aspiration. No other complaints but slight weight loss and minor balance disturbances were present. The patient was discharged the next day with the diagnosis of
laryngospasm triggered by minor aspiration and appointments for further analysis
were made.
Videolaryngostroboscopy with a rigid 90 degrees telescope was performed three
days later. This immediately triggered severe respiratory distress with inspiratory
stridor, again caused by strong adduction of both vocal folds. Despite obvious hypoxia with cyanosis, no relaxation and opening of the glottis followed, necessitating
renewed orotracheal intubation. Detubation two hours later was uneventful. Neurological examination revealed no abnormalities at that time. However, less than one
week following the previous incident during electromyography (EMG) of the leg
musculature, again, respiratory distress due to laryngospasm was provoked. Tracheal intubation was required briefly. A tracheotomy was then performed before
scheduling other examinations including videofluoroscopy, EMG and MRI of the
brain
Videofluoroscopy (Figure 7-1) showed multiple abnormalities. There was a
markedly impaired coordination in the oral and pharyngeal phase. Most importantly the anterior and superior movement of the larynx was insufficient, the epiglottis
did not fold over the laryngeal entrance, and propulsion of the bolus in the pharynx
was almost absent due to weak constrictor pharyngeus and tongue-base activity,
resulting in silent aspiration.
EMG was inconclusive. MRI of the brain revealed no abnormalities.
Although the patient and his family demanded surgical intervention, such as laryngeal suspension with upper esophageal sphincter myotomy [5] to improve the dysphagic and aspiration complaints, a second neurological opinion first was sought
because a neurological underlying disease was strongly suspected, despite the inconclusive previous neurological examination.
By means of renewed neurological examination and EMG of the extremities, six
months following the presenting symptom of laryngospasm, a diagnosis of amyotrophic lateral sclerosis (ALS) was established. By that time the patient had also developed slurred speech and diminished strength in his right leg.
The following months he developed recurrent pneumonias, most likely caused by
aspiration. Prolonged swallowing rehabilitation proved unsuccessful, and therefore
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Figure 7-1: Pathological swallow in described case. Fragments from videolaryngostroboscopy
•
Insufficient anterior and superior movement of larynx, resulting in insufficient opening of the
esophagus (1 and 2)
•
The epiglottis doesn’t fold and therefore doesn’t protect the laryngeal entrance (1-3)
•
Minimal propulsion caused by atrophy of the constrictor pharyngeus muscle (2), resulting in
insufficient transport of the bolus into the esophagus and stasis of contrast fluid in the vallecula
and pyriform sinus (3)
•
Secondary aspiration (after late pharyngeal phase) following stasis and insufficient laryngeal elevation and closure (3 and 4)

a percutaneous gastrostomy tube (PEG) was inserted. At that point, he had experienced weight loss of 17 kilograms over a period of 10 months. Patient and his family
declined further medical intervention and he died five months after the diagnosis of
ALS was confirmed.

DISCUSSION
Although LS can be very frightening and the patient thinks he or she will suffocate,
it is usually not a directly life-threatening phenomenon since hypoxia normally results in relaxation of the laryngeal adductor muscles and therefore opening of the
airway. A rare, potentially life-threatening, complication can occur soon after cessation of LS if lung edema develops. This so-called negative pressure lung edema
is induced by the severe negative intra-thoracic pressure, generated by inspiratory
efforts against a closed upper airway [6]. The typical clinical signs of negative pressure lung edema consist of dyspnea, hypoxia, tachypnea and pink froth rising from
the lungs, without signs of upper airway obstruction.
In the case presented above, strangely, there was no inhibition of the LS despite
significant hypoxia. The prolonged dyspnea and hypoxia was repeatedly observed
in combination with strong adduction of the larynx and there were no signs suggesting the presence of negative pressure lung edema. A similar situation has been
described in a case following an epileptic event [7].
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The abnormalities causing dysphagia in our patient fit within the clinical picture that
later was recognized as amyotrophic lateral sclerosis. Disorders at the oral phase are
caused by marked degeneration of the motor nucleus of the ninth, tenth and twelfth
cranial nerves resulting in atrophy and weakness of the pharyngeal muscles and
the tongue or by pseudobulbar involvement of these muscles. Dysphagia in ALS is
aggravated by disorders in the pharyngeal phase, including disorders of laryngeal
elevation, soft palate elevation, and a decrease in swallowing pressure due to decreased pharyngeal constrictor activity [8].
In our patient, the first episode of acute laryngospasm was probably caused by choking and aspiration due to early stages of dysphagia. However, the second and third
episode of LS were evoked by aspecific stimuli e.g. laryngostroboscopy and electromyography.
We described a patient with life-threatening laryngospasm requiring tracheostomy
as the major presenting symptom of ALS. In literature, only a few reports have described laryngospasm as a symptom of ALS. Bortolotti reports a patient diagnosed
with ALS with attacks of choking caused by aspiration of gastric content, which
was caused by an underlying esophageal motility disorder associated with the ALS
[9]. Sperfeld et al. investigated the occurrence of laryngospasm in a cohort of 147
patients with definite ALS in early clinical stages. Of the 147 patients, only three
(2%) reported laryngospasm [10]. A systematic evaluation of advanced ALS patients
showed an incidence of laryngospasm as high as 19% [4].
ALS is a late-onset motor neuron disease with unknown etiology giving rise to progressive muscle weakness of the skeletal muscles of the limbs, trunk, bulbar muscles
and usually at later stages of the respiratory muscles leading to death 3-5 years after
onset of signs and symptoms. In most cases, initial clinical presentation consists of
unilateral weakness and atrophy of the extremities. Twenty-five percent of patients
present with swallowing and speech impairment for which they are often referred
to an otolaryngologist prior to their diagnosis [11]. Rarely, patients present with respiratory insufficiency which may be caused by weakness of the diaphragm, or laryngeal dysfunction resulting in vocal cord abductor paralysis or laryngospasm as
in our case.

CONCLUSION
Laryngospasm is an under-recognized issue in ALS and if present, usually considered a late symptom. We present a patient with acute laryngospasm as the major
presenting symptom of ALS. Acute laryngospasm can cause severe respiratory distress, requiring oro-tracheal intubation to secure the airway.
Repeated laryngospasm resulting in hypoxia without relaxation should be considered aspecific and demands further neurological evaluation. The rapid progressive
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character of ALS usually precludes surgical intervention to reduce aspiration and
dysphagia.
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his thesis describes different aspects of disruption in anatomy or physiology
which can result in dysphagia or aspiration and more specifically it addresses
the surgical treatment options of these conditions. In some chapters the described
cause of dysphagia was rare excluding the possibility of systematic study and consequently cases were used to present different surgical treatment options.

SCOPE OF THE PROBLEM
Normal deglutition to fulfill the daily dietary needs and to enjoy the taste of food
and beverages is usually taken for granted. However disruption of the complex
mechanism of swallowing can lead to a severe decrease in the quality of life.
Nowadays, our improved life standards and a demographic shift towards the elderly also cause a shift in health care issues. Aging increases the number of patients
with dysphagia as a consequence of the increasing risk of cerebrovascular accidents
with advancing age and as a consequence of increasing muscular weakness in general and muscular weakness of the constrictor pharyngeus in particular with advancing age. Furthermore the shift in treatment of head and neck cancer towards organ preservation protocols with concurrent chemotherapy and radiotherapy results
in higher number of dysphagic patients because of the associated long-term toxicity
of such treatments.
Feeding disorders and dysphagia are common, particularly among the elderly. In
a study of healthy subjects without a history of swallowing disorders aged 50-79
years 3% complained of delayed bolus passage [1]. In a study in two teaching hospitals in the United States 12-13% of all admitted patients had swallowing disorders
[2]. Studies in nursing homes have indicated that 74-87% of residents have feeding
difficulties of some kind and 47% require feeding by their caretakers [3-5]. Pneumonia caused by oropharyngeal dysphagia with aspiration is considered a prominent
cause of death in elderly [6]. Lower respiratory infections are in 6.9% the cause of
death worldwide in all ages [7]. In a study of elderly patients admitted with pneumonia aspiration was detected in 53% of patients with the water swallow test. In
this test patients are asked to swallow water and coughing is recorded as a sign of
aspiration [8]. It is very likely that the actual percentage of patients with aspiration is
much higher because silent aspiration is not detected in this test and silent aspiration
is a common phenomenon in the elderly population. In a study of death causes in
elderly over 60 years pneumonia was considered the cause in 38% and this was the
most frequent cause of death [9]. Of course not all pneumonias in the elderly population are caused by aspiration and even if the occurrence of aspiration is proven in
this population, this does not necessarily mean that the aspiration was also the direct
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cause of the pneumonia in every case. Nevertheless these figures suggest that the
risk of developing an aspiration pneumonia is high in the elderly population, as is
the risk of dying as a consequence of that.
Many patients with swallowing disorders are or will become dependent on tubefeeding for nutritional needs (either by percutaneous gastrostomy or nasogastric
tube) or use a cuffed tracheal cannula in an effort to prevent aspiration. Consequently dysphagia can be a substantial handicap and an important factor determining
quality of life.
In conclusion, swallowing disorders can present a significant health hazard, e.g.
malnutrition, aspiration with recurrent pneumonia or even sudden death as a consequence of asphyxiation [10]. This potentially affects many patients, especially in
the elderly population.

DYSPHAGIC PATIENT WORK-UP
The diagnostic tools which are most helpful in cases of oropharyngeal dysphagia
and/or aspiration are videofluoroscopy and on indication manometry of the pharynx and esophagus. Ideally, these two procedures would be performed simultaneously and in combination as manofluoroscopy (MFS) in order to obtain adequate
information concerning pressure gradients during deglutition as well as simultaneous visualization of the bolus transport and coordination of the process of deglutition. MFS permits a better understanding of the problems related to the pharyngeal
phase of swallowing. The disadvantage of MFS is that it is rather time-consuming
and it requires additional (expensive) equipment. Most institutions therefore use
videofluoroscopy and manometry as separate diagnostic tools. Although the combination yields much more valuable information than the sum of both diagnostics
separately. The indication for surgical therapy of swallowing disorders can only be
made following proper diagnostic workup.

SURGICAL TREATMENT FOR DYSPHAGIA
Surgical treatment is only possible for some disorders in the pharyngeal or esophageal phase, not in the oral phase of swallowing because this primary consists of
transportation of the bolus into the pharynx by shaping, lifting and compression
of the tongue. Even in cases where surgical therapy can theoretically or technically
be applied a large proportion of patients is still not eligible for surgical treatment
because the patients are either not fit enough to undergo surgery or their underlying
disorder is too rapidly progressive.
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Treatment of swallowing disorders is dependent on the specific location and aspect
of the dysfunction. In case of stenosis or anatomical disorders (example Zenker’s
diverticulum) dilation or surgery is indicated. Also in severe cases of dysphagia
caused by retropharyngeal masses originating from the cervical spine (osteophytes
of cervical vertebrae, benign tumors, and meningoceles) surgery is often the treatment of choice. It is important to realize that bolus obstruction because of external
compression usually occurs in the area of the pharynx and UES (C4-7) and not lower
in the esophagus. This is because of the rather strict midline location of the upper
alimentary tract in this area as a consequence of the attachments of the pharynx
and esophageal inlet anteriorly to the relatively rigid structures of the cricoid and
thyroid which are located in the midline of the neck. Because of this fixation to the
laryngeal cartilages, the otherwise flexible and pliable structures of pharynx and esophagus cannot divert from the midline. Thus, even small bony fragments anterior
to the cervical spine at this level cannot be circumnavigated by the bolus, resulting in
obstruction. Below the UES, the esophagus has much more flexibility and freedom
to deviate laterally, so that even much larger osteophytes or large tumors lower in
the neck or mediastinum rarely cause an obstruction of the bolus.
If the propulsive forces of the pharynx are inadequate to propel the bolus in the
esophagus (without aspiration) due to weakness of the constrictor pharyngeal musculature or in case of dysfunction of the upper esophageal sphincter due to late or
insufficient opening of this sphincter, a myotomy of the UES can be considered. In
our study of external upper esophageal myotomy no clear correlation was found
between a successful outcome and remaining function of the pharyngeal constrictor
musculature [11]. In contrast to what is stipulated by other authors [12,13], absence
of pharyngeal constrictor activity therefore does not seem to present a contraindication for UES-myotomy. If disruption of bolus passage in the pharyngeal phase or aspiration as a result of delayed bolus passage or aspiration from residual bolus in the
hypopharynx is considered to be the basic problem UES-myotomy should always be
considered a treatment option.
If the propulsive forces of the pharynx are insufficient and severe aspiration occurs
as a consequence of concomitant insufficient laryngeal elevation a laryngeal suspension procedure can be performed. In cases of life threatening aspiration as a consequence of severe fibrosis e.g. following (chemo)radiation toxicity, the larynx and
trachea can be separated with a laryngotracheal separation procedure to maintain
oral intake with a partially functional larynx. Secondary trachea-tracheal voice-prosthesis placement can provide voice rehabilitation. In case of aspiration in laryngeal
paralysis, frequently seen after vagal nerve damage in neurosurgery, some authors
also state that medialization thyroplasty should be performed as additional therapy
to for instance UES-myotomy [14]. However, medialization thyroplasty only addresses anterior glottic insufficiency where aspiration in glottic insufficiency mainly
occurs posterior. If glottic insufficiency should be addressed to reduce aspiration
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it’s our considered opinion that arytenoid adduction should be performed which
is mainly directed to the posterior part of the glottis. If we perform medialization
thyroplasty as an additional procedure it is mainly for voice augmentation.
Cancer treatment is, understandably so, directed at survival so that a dysfunctional
larynx and pharynx are often considered as “collateral damage”. Such a problem
is then often addressed by bypassing the dysfunctional larynx and pharynx with
a percutaneous gastrostomy or resecting this dysfunctional larynx in a total laryngectomy. It is our opinion that it would be beneficial for the dysphagic patient if
more functionally oriented surgical approaches as mentioned in this thesis would
be taken into consideration before resorting to irreversible drastic ablative measures.
The goal of surgery for dysphagia is usually not to normalize the swallowing act,
but to improve bolus passage and/or minimize aspiration with preservation of a
functional larynx. In patients who, because of a loss of sensation, did not notice
their aspiration (silent aspiration) before the operation, the postoperative situation
can be disappointing. In these patients the propulsion of the food bolus is still not
normalized and they fail to notice the improvement with respect to the aspiration.
It is, of course, essential to extensively inform the patient before the operation of
the expected outcome of the procedure. For these patients with a loss of sensibility
perhaps the option of additional restoration of sensibility by neural anastomosis can
be helpful in the future [15].

FUTURE ASPECTS
New developments such as neuromuscular pacing or neuromuscular stimulation
may offer a new therapeutic approach especially for dysphagic or aspiration problems as a result of neurological disease. Such treatment modalities are presently
only used experimentally and are considered science fiction. Studies have however
clearly demonstrated that for example stimulating synchronous contraction of the
thyrohyoid muscle during the early oropharyngeal phase by a synchronous electrical stimulator improves dysphagia resulting from reduced laryngeal elevation
[16]. Synchronized electrical stimulation has the advantages of noninvasiveness
and actively assisting swallowing. Theoretically a pacemaker directly stimulating
the pharyngeal constrictor muscles could also be used for propelling the bolus and
clearing the pharynx of residues.
Excitatory brain stimulation with repetitive transcranial magnetic stimulation
(rTMS) has been proposed as a treatment for dysphagia after stroke. Studies have
demonstrated that contra-lesional-targeted neurostimulation modulates brain activity and swallowing motor behavior after experimental disruption and thus potentially will stimulate recovery of the swallowing mechanism [17].
There is a general lack of specialized dysphagia clinics in North Western Europe and
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most of the few existing clinics are under constant threat of budgetary problems.
This is because the diagnosis and treatment of dysphagia is difficult, expensive and
requires the input of many different specialists (voice and speech therapists with
specific dysphagia training, specialized ENT surgeons, specialized radiologists,
neurologists, gastroenterologists, and general surgeons specialized in gastric and
esophageal surgery). As long as the focus of health care politics is largely focused on
cost reduction, efforts towards development of truly specialized dysphagia clinics
will remain largely futile. Nevertheless the increasing numbers of patients with dysphagic problems which we will be facing in the near future will be demanding the
best possible treatment. It is our task to continue the development of new diagnostic
and treatment policies despite the present financial and political resistance.

SUGGESTION FOR FURTHER RESEARCH
The role of gastro-esophageal reflux (GER) in Barett esophagus and strictures in the
distal esophagus is well known [18]. In our studies GER also has a negative effect on
the outcome of UES-myotomy and swallow rehabilitation. It is our considered opinion that GER plays an important role in stricture formation of the esophageal inlet
and pharynx in combination with post(chemo)radiation effects. Further research is
needed to explore this.

CONCLUSION
Although presently only a minority of dysphagic patients will be able to benefit
from efforts towards surgical treatment, the results presented in this thesis show that
it is worthwhile to take into consideration the several procedures which have been
described, in order to optimize the quality of life of the dysphagic patient.
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ysphagia is defined as difficulty in swallowing, in such a way that passage of
the food-bolus is disrupted. Dysphagia can present both a difficulty in swallowing solid and/or liquid food. Another major deglutitive problem is aspiration.
Aspiration is defined as entering of fluids or occasionally even a solid bolus into the
airways, which can result in recurrent pneumonias or even asphyxiation if the bolus
is so large it can block the airway. Aspiration can occur in combination with dysphagia. In order to understand what causes dysphagia or aspiration it is important to
understand the physiology of swallowing.

Chapter 1: General introduction
Swallowing is partly controlled voluntary, and partly controlled by a complex reflex
activity. Fifty different muscles guarantee the processing and transport of food and
fluids in this way. Swallowing is generally divided into four phases: 1) The oral
preparatory phase, which serves for chewing and mixing of food with saliva. 2) The
oral phase, where the bolus is transported in the oropharynx by the tongue and the
swallow-reflex is induced. 3) The pharyngeal phase, where the bolus is transported
by a complex of reflex controlled muscle activity through the pharynx into the esophagus, during which the airway is closed. 4) The esophageal phase, where the
bolus is transported to the stomach by peristaltic movements. In order to determine
the causes of dysphagia different diagnostic tests can be used. Fiberoptic endoscopic
evaluation of swallowing (FEES) with or without tactile stimulation to test sensibility (FEESST), videofluoroscopy, manometry and scintigraphy are described.

Chapter 2: Dysphagia caused by retropharyngeal
masses originating from the cervical spine
Chapter 2A: Anterior cervical osteophytes

In this chapter dysphagia induced by external compression of the pharynx and
esophagus by anterior cervical osteophytes is discussed. Anterior cervical osteophytes are the most common causes of compression, especially in the elderly, although not frequently diagnosed, and mostly seen in diffuse idiopathic skeletal hyperostosis (DISH).
Videofluoroscopy can both detect the osteophytes and provide information regarding the dynamic aspects of swallowing and the dysphagia. If therapy is indicated it
is mainly by adaption of food bolus or anti inflammatory drugs in case of perifocal
irritation. Resection of the osteophytes themselves is rarely required and is reserved
for severe cases with large bony osteophytes. Two cases are reported with severe
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dysphagia and aspiration in which surgical resection by an anterolateral external
approach of large bony osteophytes alleviated all symptoms.

Chapter 2B: Multiple anterior cervical meningoceles

In this chapter a case is reported where anterior cervical meningoceles, which are
rarely reported in literature, caused a retropharyngeal swelling resulting in severe
dyspnea and dysphagia. The meningoceles, protrusions of spinal meninges through
a defect in the vertebral column or foramina, were a consequence of Neurofibromatosis type 1. MRI is the preferred diagnostic tool for non-inflammatory retropharyngeal masses and accurately demonstrates the morphologic properties of a lesion.
The probability of the gradual enlargement of an anterior meningocele with time
and the possibility that it may cause dysphagia and dyspnea should be weighed
against the risks of surgery. In the presented case successful surgical intervention
was performed and the process of deglutition normalized.

Chapter 3: Endoscopic Zenker’s diverticulotomy
A Zenker’s diverticulum can develop in a weak spot in the musculature of the hypopharynx known as Killian’s triangle and presents a relatively common problem
encountered by head and neck surgeons. Retention of food and fluid in the diverticulum, when sufficiently large and filled, can compress the esophagus. Main symptoms are regurgitation of undigested food from the diverticulum and food passage
problems, sometimes even resulting in a complete food passage block. Traditionally
a Zenker’s diverticulum was excised in an external surgical procedure. Nowadays
the less traumatic endoscopic approaches are preferred by most surgeons. All endoscopic treatments are directed at transecting the diverticuloesophageal wall so that
passage and overflow from the diverticulum into the esophagus is achieved. This
transection also implies a myotomy of the UES. In this chapter the results of modern
micro-endoscopic CO2 laser techniques (MEDCO2A) and the results of the previously used techniques micro-endoscopic CO2 laser without acuspot and endoscopic diverticulotomy with electrocautery (MEDCO2 and EDE) are compared. In the
modern MEDCO2A 86.7% of the patients no longer had any dysphagia 1 year postoperative and repetitive surgery was required in 13%. The most feared complication mediastinitis was not encountered in MEDCO2A. In MEDCO2 and EDE 78.7%
and 72.7% no longer had any dysphagia 1 year postoperative and repeat surgery
was required in 19.6% and 24.3%. As was expected the technological progress led
to a significant reduction in complication rates and improved results. The results
and complication ratio of MEDCO2A are comparable to the reported results of the
recently introduced endoscopic stapler diverticulotomy, and indicate that CO2 laser
treatment remains an excellent treatment modality.
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Chapter 4: External UES-myotomy
Upper esophageal sphincter (UES) myotomy is the most frequently used surgical
technique to treat oropharyngeal dysphagia and aspiration. The upper esophageal
sphincter (UES) remains tonically contracted between swallows and acts as an additional barrier preventing influx of air during inspiration and protection of the upper
airway by refluxate from the esophagus and stomach. Opening of the esophageal
inlet to enable passage of the bolus from the pharynx into the esophagus is achieved
by a combination of 1) elevation and anterior displacement of the larynx, which assists in the esophageal inlet being pulled open, 2) relaxation of the UES and 3) passive dilatation of the esophageal inlet as a consequence of the propulsion of the bolus being pushed downwards by contraction of the pharyngeal constrictor muscles.
Failure of UES relaxation or other forms of cricopharyngeal dysfunction as well as
diminished pharyngeal constrictor activity lead to an obstruction of bolus passage
and can result in aspiration of food and saliva. Various conditions affect the complex
coordinated actions of neuromuscular structures in the hypopharyngeal, laryngeal
and UES regions. They can be divided in neurogenic, myogenic, idiopathic or iatrogenic causes. Adaptation of food bolus consistency can be the first step in treating
oropharyngeal dysphagia, in more severe cases replacement of oral alimentation
by nutrition via a gastrostomy or UES-myotomy can be considered. UES-myotomy
consists of sectioning all the muscles that constitute the functional UES unit, and
its goal is to facilitate transfer of the bolus from the pharynx into the cervical esophagus. Patients with longstanding dysphagia and/or aspiration problems of different etiologies who underwent UES-myotomy as single surgical treatment were
analyzed. Pre- and postoperative manometry and videofluoroscopy were used to assess swallowing and aspiration. Initial and long term results after more than 1 year
demonstrated success in 75% of the patients. The best outcomes were observed in
patients with dysphagia of unknown origin, non cancer related iatrogenic etiology
and neuromuscular disease. All successful patients had full oral intake with a normal bolus consistency without clinically significant aspiration. In contrast to what is
stated by some authors, no correlation was found between pre-operative constrictor
pharyngeal muscle activity and success rate. It was concluded that in select cases of
oropharyngeal dysphagia success may be achieved by UES-myotomy with restoration of oral intake of normal bolus consistency.

Chapter 5: Laryngeal suspension with UES-myotomy
In patients with chronic severe aspiration and recurrent pneumonia often a strict
percutaneous endoscopic gastrostomy (PEG) feeding policy, a total laryngectomy,
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or any other type of permanent anatomical or functional separation of airway and
digestive tract, is performed. However in selected cases it is possible to preserve or
restore oral intake with a functional larynx by a laryngeal suspension procedure in
combination with a UES myotomy. This procedure should be considered if aspiration is caused by a combination of deficient deglutitive laryngeal elevation, lack of
pharyngeal constrictor activity, and insufficient opening of the esophageal inlet. By
suspending the laryngo-hyoid complex antero-cranially to the mandible the airway
is pulled away from the bolus and is partially covered by the epiglottis diverting
the bolus around it. The repositioning of the laryngo-hyoid complex also pulls the
esophageal inlet open providing better drainage in the esophagus and less chance
of aspiration from stasis. Our results demonstrated that in 9 of the 17 patients (59%)
long-term full oral intake without aspiration was achieved. In 3 patients (18%) partial improvement of deglutition was achieved, but they remained partly dependent
on gastrostomy feeding for adequate nutrition. In 2 patients (12%) aspiration (of
saliva) was reduced and no more aspiration pneumonias occurred, but they were
unable to achieve even modified oral intake. In 3 patients (18%) finally a total laryngectomy could not be avoided, in 2 after initial success and as a result of progression
of neuromuscular disease. None of the patients succumbed to aspiration pneumonia. We concluded that in most of our patients (59%) life-threatening aspiration was
successfully treated by UES myotomy and laryngeal suspension with full restoration of oral intake.

Chapter 6: Strictures and fibrosis of the larynx
and pharynx
Chemoradiation and primary irradiation are frequently used in patients with squamous cell carcinoma of the head and neck. Post treatment dysphagia and aspiration
are frequently seen, and are directly related to both swallowing mechanism disruption as well as stricture formation of the pharynx or esophagus.

Chapter 6A: CO2-laser pharyngoplasty for severe oropharyngeal stenosis

In this chapter we report a case following radiotherapy for a T2 soft palate carcinoma where strictures on several levels developed. First in the nasopharynx, which
remained untreated, second in the upper esophagus for which repeated dilatation
was performed and third, 4 years after radiotherapy a slow progressive stenosis developed in the oropharynx, where strictures originating from the dorsal and lateral
pharyngeal walls were attached to the free edge of the epiglottis on both sides. This
patient repeatedly choked on small fragments of solid food and required a Heimlich maneuver when a piece of food obstructed this stenosis. A surgical technique is
presented in which these strictures are incised with the CO2 laser and released from
the epiglottis. Mucosal-flaps were cut with the CO2 laser from the hypopharynx bi138
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laterally and were transpositioned and sutured to cover the raw surface of the pharyngeal walls to prevent re-stenosis with the epiglottis. This patient could return to a
normal diet and remained free of stenosis during a seven year follow-up

Chapter 6B: Anterograde-Retrograde rendezvous dilation for complete
UES stenosis
In this chapter an anterograde-retrograde dilatation technique is presented in a case
of complete obstruction of the hypopharynx/cervical esophagus following radiotherapy for a T2N0 laryngeal carcinoma. By introducing a guided wire retrograde
through a percutaneous gastrostomy the lumen of the esophagus could safely be
detected from the hypopharyngeal side without creating a false route in the mediastinum. After restoring the lumen repeated anterograde bougie dilatation provided
a patent food way.

Chapter 6C: Laryngo-tracheal separation with voice prosthesis in dysfunctional larynx

In patients presenting with strictures and aspiration following (chemo)radiation the
larynx can be completely fibrosed consequently impairing the anterosuperior laryngeal elevation as the main deglutitive protective function. In these cases a laryngotracheal (LT) separation procedure can be taken into consideration. In this procedure
the larynx is closed by a blind proximal tracheal pouch and for respiration a lower
tracheostoma is created. The structural integrity, motor and sensory innervations
are preserved. This technique proves to be reliable in patients who will not tolerate many surgical revisions. Secondary tracheotracheal voice-prosthesis placement
can provide voice rehabilitation. The channeled air through the voice-prosthesis can
also be used in conjunction with vocal fold closure to build subglottic pressure for
a cough or clearing of the throat/pouch of accumulated fluid should this interfere
with phonation. A case is presented where also a complete stenosis of the esophagus
was treated. Finally full oral intake and voice rehabilitation was achieved.

Chapter 7: When not to perform surgery
A case is discussed where dysphagia was caused by Amyotrophic Lateral Sclerosis,
a fast progressive neurodegenerative disease. The initial symptoms were laryngospasm and dysphagic complaints. Before performing surgery to alleviate the dysphagic complaints diagnosis of the underlying disease, which proved to be difficult,
was needed. When the diagnosis was finally confirmed it was decided that surgery
to treat the dysphagia in this rapidly progressive disease would not benefit the patient, who died within months of respiratory insufficiency. This case description was
added to this thesis as a demonstration of the type of patient which is not considered suitable for surgical therapy of dysphagia and aspiration, although the clinical
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examination demonstrated pathology which theoretically could be alleviated by performance of a laryngeal suspension procedure in combination with UES myotomy.
The progressive character of the disease would however not allow for a meaningful
increase in the quality of life by such a procedure.

CONCLUSION
Although only a minority of dysphagic patients will be able to benefit from efforts
towards surgical treatment, the results presented in this thesis show that it is worthwhile to take into consideration the several procedures which have been described,
in order to optimize the quality of life of the dysphagic patient.
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it proefschrift handelt over de chirurgische behandelingsmogelijkheden van
patiënten met slik- en verslikproblematiek.
Dysfagie betekent moeite met slikken op een dusdanige manier dat de passage van
de voedselbolus verstoord is. Dysfagie kan zowel optreden bij het slikken van vast
voedsel als bij het slikken van vloeibaar voedsel. Een ander groot probleem met slikken is verslikken, oftewel aspiratie. Aspiratie treedt op wanneer vloeibaar, en soms
zelfs vast voedsel, de luchtwegen binnendringt. Dit kan resulteren in recidiverende
pneumoniën of zelfs verstikking, als de bolus van een dusdanige grootte is dat de
luchtweg afgesloten wordt. Aspiratie kan in combinatie met dysfagie voorkomen.
Om te begrijpen wat dysfagie veroorzaakt, is het belangrijk de fysiologie van de
slikactie te begrijpen.

Hoofdstuk 1: Inleiding
Slikken wordt deels bewust en deels door reflex activiteit aangestuurd. Vijftig
verschillende spieren zorgen voor het bewerken en transporteren van voedsel en
vloeistof. Het slikken wordt meestal ingedeeld in vier fasen: 1) De oraal voorbereidende fase, die dient voor het kauwen en mengen van voedsel met speeksel. 2) De
orale fase, waarin de bolus naar de oropharynx (middelste deel keelholte) getransporteerd wordt door de tong en de slikactie wordt geïnduceerd. 3) De faryngeale
fase, waarin de bolus getransporteerd wordt door een reflex gecontroleerde spieractiviteit door de farynx (keelholte) in de oesofagus (slokdarm). Gedurende deze periode is de luchtweg afgesloten. 4) De oesofageale fase, waarin de bolus getransporteerd wordt naar de maag door peristaltische bewegingen.
Om te bepalen wat de oorzaak van dysfagie is, kunnen verschillende diagnostische
tests gebruikt worden. Fiberoptische endoscopische evaluatie van slikken (waarneming tijdens het slikken met een optiek in de keelholte) (FEES), met en zonder tactiele stimulatie om sensibiliteit te testen (FEESST), videofluoroscopie (een film onder
doorlichting van het slikken van een vloeibare of vaste bolus met röntgen contrast),
manometrie (drukmeting in de keelholte en slokdarm) en scintigrafie (het kwantificeren van geaspireerde radioactieve deeltjes) worden beschreven.

Hoofdstuk 2: Dysfagie veroorzaakt door een
retrofaryngeale massa uit de cervicale Wervelkolom
Hoofdstuk 2A: Anterieure cervicale osteofyten

In dit hoofdstuk wordt dysfagie besproken wanneer dit veroorzaakt wordt door
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compressie van de farynx en oesofagus. Anterieure cervicale osteofyten (botuitsteeksels aan de voorzijde van de halswervels) zijn de meest voorkomende oorzaak van
compressie, met name bij ouderen, alhoewel niet vaak gediagnosticeerd, en worden
meestal gezien bij diffuse idiopathische skelet hyperostose (DISH).
Videofluoroscopie kan zowel de osteofyten detecteren als informatie geven over de
dynamische aspecten van het slikken en de dysfagie. Als therapie geïndiceerd is, is
het meestal in de vorm van adaptatie van de voedselbolus of ontstekingsremmende
medicijnen bij perifocale irritatie. Resectie van de osteofyten zelf is zelden nodig
en gereserveerd voor ernstige gevallen met grote benige osteofyten. Twee casussen
worden beschreven met ernstige dysfagie en aspiratie waar chirurgische resectie via
een anterolaterale externe benadering volledig herstel van de klachten gaf.

Hoofdstuk 2B: Multipele anterieure cervicale meningoceles

In dit hoofdstuk wordt een patiënt beschreven waarbij anterieure cervicale meningoceles (uitstulpingen van de hersenvliezen), die zelden zijn gerapporteerd in de
literatuur, een retrofaryngeale zwelling veroorzaakten, die resulteerde in ernstige
dyspnoe (ademnood) en dysfagie. De meningoceles, uitstulpingen van spinale meninge door een defect in de wervelkolom, waren een gevolg van Neurofibromatose
type 1. MRI is het beste diagnostische instrument voor niet-inflammatoire retrofaryngeale zwellingen en geeft goed de morfologische kenmerken van een laesie
weer. De mogelijkheid van langzame progressie van de anterieure meningocele, die
dysfagie en dyspnoe veroorzaakt, moet worden afgewogen tegen de risico’s van
chirurgische correctie van de meningocele. In de gepresenteerde casus werd een succesvolle chirurgische interventie uitgevoerd en werd het slikproces genormaliseerd.

Hoofdstuk 3: Endoscopische Zenker’s diverticulotomie
Een Zenker’s divertikel (zakvormige uitstulping) kan zich ontwikkelen in een
zwakke plek in de musculatuur van de hypofarynx, bekend als de driehoek van
Killian. Retentie van voedsel en vloeistof in het divertikel kan, als het voldoende
groot en gevuld is, de oesofagus dicht drukken. Algemene symptomen zijn regurgitatie (terugvloeien) van onverteerd voedsel uit het divertikel en voedselpassage
klachten, soms zelfs resulterend in een volledige passagestop. De traditionele behandeling van een Zenker’s divertikel was excisie in een externe chirurgische procedure. Tegenwoordig worden endoscopische procedures, die minder traumatisch
zijn, door de meeste chirurgen geprefereerd. Alle endoscopische behandelingen
zijn er op gericht de diverticulo-oesofageale wand te klieven en hiermee een overloop van het divertikel naar de oesofagus te creëren. Dit klieven impliceert ook
een myotomie (doorsnijding spier) van de UES (bovenste slokdarmsfincter). In dit
hoofdstuk worden de resultaten vergeleken van de moderne micro-endoscopische
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CO2 laser techniek (MEDCO2A) met de resultaten van de in het verleden gebruikte
micro-endoscopische CO2 laser zonder acuspot en endoscopische diverticulotomie met electrocauterisatie (snijden met elektrisch verwekte gloeihitte) (MEDCO2
and EDE). In de moderne MEDCO2A had 86.7% van de patiënten 1 jaar postoperatief geen dysfagie meer en de ingreep moest herhaald worden bij 13%. De meest
gevreesde complicatie mediastinitis (ontsteking van middelste deel van borstholte)
werd niet gezien in MEDCO2A. Bij MEDCO2 en EDE had 78.7% en 72.7% van de
patiënten 1 jaar postoperatief geen dysfagie meer en de ingreep moest herhaald
worden bij 19.6% en 24.3%. Zoals verwacht werd had de technologische progressie
geleid tot een significante reductie in complicatie en verbeterde resultaten. De resultaten en complicatie ratio van MEDCO2A zijn vergelijkbaar met de gerapporteerde
cijfers van de recent geïntroduceerde stapler (instrument dat bij doorsnijden wondranden direct niet) diverticulotomie, en indiceren dat de CO2 laser behandeling een
uitstekende behandelingsmogelijkheid blijft.

Hoofdstuk 4: Externe UES-myotomie
Myotomie van de bovenste oesofagus sfincter is de meest uitgevoerde chirurgische
techniek in de behandeling van orofaryngeale dysfagie en aspiratie. De bovenste
oesofagus sfincter (UES) blijft samengeknepen tussen de slikacties in en zorgt als
een additionele barrière tegen influx van lucht in de slokdarm tijdens inademen
en bescherming van de bovenste luchtwegen tegen refluxaat vanuit oesofagus en
maag. Opening van de oesofagus ingang om passage van de bolus uit de farynx
naar de maag mogelijk te maken wordt bereikt door een combinatie van 1) elevatie
en anterieure verplaatsing van de larynx, wat er voor zorgt dat de oesofagus ingang
open getrokken wordt, 2) relaxatie van de UES en 3) passieve dilatatie van de oesofagus ingang als consequentie van de propulsie van de bolus die naar beneden
gestuwd wordt door contractie van de constrictor spieren van de farynx. Falen in
relaxatie van de UES of andere vormen van cricofaryngeale dysfunctie, maar ook
vermin-derde farynx constrictie activiteit, leiden tot een obstructie van de bolus passage ter hoogte van de UES en kunnen resulteren in aspiratie van voedsel en speeksel. Verschillende omstandigheden kunnen de complex gecoördineerde acties van
de neuromusculaire (zenuw en spier) structuren in de hypofarynx, larynx en UES
beïnvloeden. Zij kunnen verdeeld worden in neurogene (uitgaand van zenuw), myogene (spier), idiopathische (onbekende oorzaak) of iatrogene (gevolg geneeskundige
behandeling) oorzaken. Adaptatie van de voedselbolus kan de eerste stap zijn in de
behandeling van orofaryngeale dysfagie. In ernstigere gevallen kan orale voeding
vervangen worden door voeding via een gastrostomie (direct in de maag, meestal
via slang) of een UES-myotomie overwogen worden. UES-myotomie bestaat uit het
doornemen van alle spieren die de functionele UES eenheid vormen, en het doel
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van de ingreep is het faciliteren van het transport van de bolus van de farynx naar
de cervicale oesofagus. Patiënten met langdurige dysfagie en/of aspiratie problemen van verschillende etiologie (ziekteoorzaak) die een UES-myotomie als solitair
uitgevoerde chirurgische behandeling ondergingen werden geanalyseerd. Pre- en
postoperatieve manometrie en videofluoroscopie werden uitgevoerd om het slikken
en aspiratie te onderzoeken. Initiële en lange termijn resultaten na meer dan 1 jaar
lieten succes zien bij 75% van de patiënten. De beste resultaten werden gezien bij
patiënten met dysfagie van onbekende origine, niet-kanker gerelateerde iatrogene
etiologie en neuromusculaire ziekte. Alle patiënten met een succesvol resultaat hadden een volledig orale intake met een normale bolus consistentie zonder klinisch
significante aspiratie. In tegenstelling tot wat door sommige auteurs gesteld wordt,
werd geen verband gevonden tussen preoperatieve farynx constrictor activiteit
(spierkracht voor het samenknijpen van de keel) en succesvolle uitkomst. Geconcludeerd werd dat in geselecteerde gevallen van orofaryngeale dysfagie succesvol
herstel van orale intake met normale bolus consistentie bereikt kan worden door
middel van UES-myotomie.

Hoofdstuk 5: Larynx suspensie met UES-myotomie
Bij patiënten met chronisch ernstige aspiratie en recidiverende pneumoniën
(longontsteking) is vaak een volledige voeding per percutane endoscopische gastrostomie (PEG= uitwendige opening in de buik naar de maag), een totale laryngectomie (verwijdering van het strottenhoofd en afsluiting van de verbinding tussen luchtweg en spijskanaal), of enige andere vorm van permanente anatomische
of functionele scheiding van de luchtweg en voedselweg nodig. Echter, in geselecteerde gevallen is het mogelijk om orale voeding te behouden of herstellen met een
functionele larynx (strottenhoofd) door middel van een larynx suspensie procedure
in combinatie met een UES-myotomie. Deze procedure moet overwogen worden als
aspiratie veroorzaakt wordt door een combinatie van onvoldoende larynxheffing
tijdens het slikken, onvoldoende farynx constrictor activiteit en insufficiënte opening van de oesofagus ingang. Door het larynx-hyoid (strottenhoofd-tongbeen) complex anterocraniaal (voor-boven) naar de mandibula (onderkaak) te brengen wordt
de luchtweg van de voedselbolus weggetrokken en deels overkapt door de epiglottis (strottenklep) die de voedselbolus via de sinus piriformis (bodem keelholte naast
strottenhoofd) om de luchtweg heen leidt. Het repositioneren van het larynx-hyoid
complex trekt ook de oesofagus ingang open zodat makkelijkere doorstroming naar
de oesofagus plaats vindt en er minder kans op aspiratie uit stase bestaat. Onze
resultaten lieten zien dat bij 9 van de 17 patiënten (59%) volledige orale voeding
op lange termijn bereikt werd zonder aspiratie. Bij 3 patiënten (18%) werd een gedeeltelijke verbetering van het slikken bereikt, maar zij bleven deels afhankelijk van

146

Samenvatting

bijvoeding via gastrostomie. Bij 2 patiënten (12%) was aspiratie (van speeksel) dusdanig afgenomen dat zich geen aspiratie pneumoniën meer voordeden. Het was
voor hen echter nog steeds niet mogelijk om zelfs een gemodificeerde voeding tot
zich te nemen zonder zich te verslikken. Bij 3 patiënten (18%) werd uiteindelijk een
totale laryngectomie uitgevoerd, bij 2 na initieel succes en als resultaat van progressie van neuromusculaire ziekte. Geen van de patiënten overleed aan aspiratie, terwijl allen daar preoperatief symptomen van vertoonden. Wij concludeerden dat bij
de meeste van onze patiënten (59%) levensbedreigende aspiratie succesvol behandeld werd met een larynx suspensie in combinatie met UES myotomie met herstel
van volledig orale intake.

Hoofdstuk 6: Strictuur vorming en fibrosering
van de larynx en farynx
Chemoradiatie (combinatie van chemo- en radiotherapie) en primaire radiotherapie zijn frequent gebruikte behandelingsmethoden voor patiënten met kanker (een
plaveiselcel carcinoom) van het hoofdhals gebied. Na de behandeling worden dysfagie en aspiratie vaak gezien en zijn direct gerelateerd aan zowel verstoring van de
het slikmechanisme als aan strictuur vorming (vernauwing) in de farynx en oesofagus als gevolg van de beschadiging van het slijmvlies door de chemotherapie en of
bestraling.

Hoofdstuk 6A: CO2-laser farynxplastiek voor ernstige orofaryngeale stenose

In dit hoofdstuk wordt een casus beschreven waar na radiotherapie voor een T2
palatum molle carcinoom (kanker van het zachte gehemelte) strictuur vorming op
verschillende niveaus optrad. Eerst in de nasofarynx (neuskeelholte), die onbehandeld bleef, als tweede in de cervicale oesofagus (bovenste deel slokdarm) waarvoor
dilatatie werd uitgevoerd. Als derde, 4 jaar na de bestraling, ontwikkelde zich een
langzaam progressieve stenose (vernauwing) in de orofarynx, waar strictuurvorming vanuit de dorsale (achter) en laterale (zijkant) farynxwanden naar de vrije rand
van de epiglottis beiderzijds optrad. De patiënt stikte herhaaldelijk bijna in kleine
stukjes vast voedsel die in de stenose bleven steken waarvoor een Heimlich manoeuvre nodig was om volledige verstikking te voorkomen. Een chirurgische techniek
wordt beschreven waarbij de stricturen geïncideerd werden met de CO2 laser en vrij
gemaakt werden van de epiglottis. Mucosa (slijmvlies) lappen vanuit de hypofarynx
beiderzijds werden getranspositioneerd en gehecht om het rauwe oppervlak van
de farynxwanden te bedekken om restenosering te voorkomen met de epiglottis.
Uiteindelijk was weer voeding met normale consistentie mogelijk en bleef de patiënt
vrij van hernieuwde vernauwing gedurende een follow-up periode van zeven jaar.
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Hoofdstuk 6B: Anterograde-Retrograde rendezvous dilatatie voor volledige UES stenose

In dit hoofdstuk wordt een anterograde-retrograde (met voedingsweg mee- en
teruggaande) dilatatie techniek gepresenteerd in een casus waarbij een volledige
obstructie van de hypofarynx/cervicale oesofagus was opgetreden als gevolg van
radiotherapie voor een T2N0 larynx carcinoom. Door een voerdraad op een retrograde manier in te brengen via een PEG opening was het mogelijk op een veilige
wijze het lumen van de oesofagus te vinden zonder het risico te lopen een perforatie
naar het mediastinum te creëren. Nadat de continuïteit van het lumen hersteld was
werd herhaaldelijk anterograde bougie dilatatie uitgevoerd en werd uiteindelijk een
goede voedselpassage bereikt.

Hoofdstuk 6C: Laryngo-tracheale scheiding met stemprothese in een disfunctionerende larynx

Bij patiënten die zich presenteren met strictuur vorming en aspiratie na (chemo)
radiatie kan de larynx volledig gefribroseerd (verlittekend) zijn met als gevolg dat
de anterosuperieure larynxheffing als belangrijkste beschermingsmechanisme tegen
aspiratie tekort schiet. In deze gevallen kan een laryngotracheale (strottenhoofdluchtpijp) scheidings procedure overwogen worden. Bij deze procedure wordt de
larynx afgesloten door een blind eindigende proximale tracheastomp en voor de
respiratie wordt een lager tracheostoma gecreëerd. De structurele integriteit, motoren sensibele innervatie worden gespaard. Deze techniek is met name geschikt voor
patiënten die geen uitgebreide chirurgische interventies kunnen of willen ondergaan. Secundaire tracheotracheale (tussen de twee luchtpijp stompen) stemprothese
plaatsing kan rehabilitatie van de stemfunctie verzorgen. De getunnelde lucht door
de stemprothese kan ook gebruikt worden in combinatie met glottis (stemplooi) sluiting om druk op te bouwen voor het hoesten of schoonkuchen van de keel/proximale trachea stomp. Een casus wordt gepresenteerd waar naast de behandeling van
de disfunctionerende larynx ook een volledige stenose van de oesofagus werd behandeld. Uiteindelijk werd volledig orale intake en stem rehabilitatie bereikt.

Hoofdstuk 7: Wanneer niet opereren
Een casus wordt beschreven waar dysfagie veroorzaakt werd door Amyotrofische
Lateraal Sclerose (ALS), een snel progressieve neurodegeneratieve ziekte. Initiële
symptomen waren laryngospasme en dysfagie. Voordat chirurgie uitgevoerd zou
worden voor de dysfagie klachten was eerst diagnose vereist van de onderliggende
aandoening, wat moeilijk bleek. Toen de diagnose ALS uiteindelijk gesteld bleek
dat bij deze snel progressieve ziekte chirurgische behandeling van de dysfagie niet
zinvol was. De patiënt overleed binnen enkele maanden als gevolg van respiratoire
insufficiëntie. Deze casus beschrijving werd aan het proefschrift toegevoegd om te
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illustreren welk type patiënt niet geschikt is om chirurgie te ondergaan voor behandeling van dysfagie en aspiratie, alhoewel klinisch onderzoek pathologie liet zien
waarbij theoretisch een larynx suspensie procedure in combinatie met UES-myotomie uitgevoerd zou kunnen worden om de klachten te reduceren. Het progressieve
karakter van de ziekte zou echter onvoldoende verbetering in de kwaliteit van leven
opleveren door het uitvoeren van de procedure, aangezien tegen de tijd dat de patient toe zijn aan zijn revalidatie alweer voortschrijdende problemen zich zouden
hebben voorgedaan.

Conclusie
Alhoewel slechts een minderheid van patiënten met dysfagie voordeel kan hebben
van pogingen tot chirurgische behandeling, laten de resultaten in dit proefschrift
zien dat het de moeite waard is om de verschillende beschreven procedures te overwegen, om zo de kwaliteit van leven van de patiënt met dysfagie te optimaliseren.
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