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Partial laryngectomies: when the problem is the pexy

Le laringectomie parziali: quando il problema ¢ la pessia
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SUMMARY

To analyse the complications related to pexy, the main clinical manifestations that may raise suspicions of a pexy line rupture/detachment,
the most suitable diagnostic technique and the optimum treatment to resolve this complication. This is a retrospective chart review in
tertiary university referral centre. Medical charts of patients with oncological laryngeal pathologies admitted to the Otolaryngology De-
partment of the University Hospital of Modena between May 2003 and March 2012 were analysed. Ten patients with rupture of the pexy
were identified and included in the present study. The clinical manifestations were dysphagia, alteration of sensitivity of hypopharyngeal-
laryngeal structures, fever, infection and diastasis of surgical wounds, bleeding, dysphonia and aspiration pneumonia. Rupture of the pexy
was diagnosed through endoscopic evaluations, radiological techniques or directly in the operating room during revision surgery of the
earlier operation. Surgical treatments, coupled with effective swallowing rehabilitation, allowed progressive functional recovery. Patients
were hospitalised until recovery of laryngeal functions was complete. In conclusion, pexy line rupture is one of the complications in the
post-operative period of partial laryngectomies. Certain clinical manifestations may indicate this complication, helping the surgeon to es-
tablish an early diagnosis and administer prompt treatment.
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RIASSUNTO

L’obbiettivo di questo studio é analizzare le complicanze correlate alla pessia, le principali manifestazioni cliniche che possano far nascere
il sospetto di distacco di pessia, le principali tecniche diagnostiche e il miglior trattamento per risolvere questa complicanza. Trattasi di
una revisione retrospettiva della documentazione clinica in un centro universitario di riferimento terziario. Sono state analizzate le cartelle
cliniche di pazienti affetti da patologia laringea oncologica ricoverati nella Struttura Complessa di Otorinolaringoiatria dell’Azienda
Ospedaliero-Universitaria di Modena tra maggio 2003 e marzo 2012. Dieci pazienti con distacco di pessia sono stati identificati ed inclusi
in questo studio. Le manifestazioni cliniche riscontrate sono state: disfagia, alterazione della sensibilita delle strutture ipofaringo-laringee,
febbre, infezione e diastasi delle ferite chirurgiche, emorragia, disfonia e polmoniti ab-ingestis. 1l distacco di pessia ¢ stato diagnosticato
mediante valutazioni fibroendoscopiche, imaging radiologico o direttamente in sala operatoria durante il primo intervento o durante la
chirurgia di revisione. Concludendo il distacco di pessia é una delle complicanze postoperatorie delle laringectomie parziali e alcune ma-
nifestazioni cliniche possono farla sospettare aiutando il chirurgo a giungere ad una diagnosi precoce, cosi da effettuare il prima possibile
un adeguato trattamento.

PAROLE CHIAVE: Pessia ® Laryngectomie parziali ® Tumore laringeo ® Disfagia  Dispnea
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larynx, excluding the vocal folds, is removed and the
aero-digestive carrefour is reconstructed by a direct su-
ture between the residual part of thyroid cartilage and
the hyoid bone (thyro-hyoido-pexy) !. In supracricoid
partial laryngectomy, the supracricoid larynx, exclud-
ing the epiglottic stump, is removed and a suture is
made among the cricoid, the residual part of the epiglot-

Introduction

The word pexy is derived from the Greek word péxy,
which means union or fixation. By performing a pexy,
the surgeon performs a fixation of tissues to try to re-
store the anatomy and function of the organ. Partial
laryngectomies consist of a partial laryngeal resection
which allows cancers of the larynx to be removed spar-

ing the three laryngeal functions: swallowing, breathing
and phonation. Different types of partial laryngectomy
are described in the literature according to the different
surgical techniques used for reconstruction. In supra-
glottic horizontal laryngectomy, the upper part of the

tis and the hyoid bone (cricohyoidoepiglottopexy) 23. If
the resection also includes the whole epiglottis, a su-
pracricoid partial laryngectomy with cricohyoidopexy
is performed “. In a subtotal partial laryngectomy, the
pexy is performed among the trachea, epiglottis and
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hyoid bone (tracheohyoidoepiglottopexy) or between
the trachea and hyoid bone (tracheohyoidopexy), if the
epiglottis and the hyothyroepiglottic space is removed °.
Even in horizontal glottectomy, a pexy is required, as
codified by Calearo and Teatini °. In particular, a thyro-
cricopexy must be made after removal of the entire glot-
tis.

The objective of this study is to describe the compli-
cations and the main clinical manifestations related to
pexy line rupture/detachment. The most suitable diag-
nostic techniques and optimum treatment to resolve this
complication are also described.

Materials and methods

Medical charts of patients in the Otolaryngology De-
partment of the University Hospital of Modena with a
diagnosis of pexy detachment between May 2003 and
March 2012 were retrospectively analysed. The param-
eters evaluated for each patient were sex, age at surgery,
type of partial laryngectomy, date of surgery, main clin-
ical manifestations apparent after the operation, time of
symptom onset, diagnostic techniques used and surgical
treatment performed.

Results

Ten patients with rupture of the pexy were identified
(9 male and 1 female) (Table I). The average age was
59 years (range 49-65). Six patients underwent partial
laryngectomy with cricohyoidopexy (three with sparing
of both arytenoids, three with sparing of only one of the
arytenoids); in two patients, partial laryngectomy with
cricohyoidoepiglottopexy (one of two with sparing of
both arytenoids) was performed; one patient underwent
tracheohyoidoepiglottopexy (with sparing of one aryt-
enoid) and the last underwent supraglottic horizontal
laryngectomy. The operations were carried out between
June 2004 and November 2011. Of the 10 patients, three
had their laryngectomy in our department, while the re-
maining seven had their laryngectomy in other hospi-
tals, and were referred to our hospital for post-operative
problems.

The most frequent clinical manifestation was dysphagia
(6/10), followed by bleeding (2/10), aspiration pneumo-
nia (2/10) and alteration of sensitivity of hypopharyn-
geal-laryngeal structures (2/10) (Table I). Other symp-
toms or clinical signs were: dyspnoea (1/10), dysphonia
(1/10), fever (1/10), arytenoid paralysis (1/10), infec-
tion and diastasis of a cervical wound (1/10) and later-
ocervical purulent fistula (1/10).

The time of symptom onset ranged from the early post-
operative period until 27 days after the operation.

The diagnostic techniques included functional endo-
scopic evaluation of swallowing (FEES); neck antero-

248

lateral x-rays and 3D CT scan (Figs. 1-2); videofluoro-
graphic study of swallowing (VFSS); direct observation
during revision surgery. Surgical treatments performed
in patients affected by rupture of the pexy were revi-
sion surgery of the pexy; laryngeal injection of Vox®
Implants (Table I). Surgical treatments, coupled with ef-
fective swallowing rehabilitation, allowed progressive
functional recovery. Patients were hospitalised until
complete healing of cervical wounds or lung infections
and recovery of laryngeal functions was completed.
Dysphagia was resolved and all patients took meals
regularly through natural ways.

Discussion

Rehabilitation of the patient who undergoes partial lar-
yngectomy is a very important part of clinical manage-

Fig. 1. A post-operative latero-lateral neck X-ray in a patient who underwent
partial reconstructive laryngectomy: the detachment of the pexy is visible as
an air band between the hyoid bone (above) and the cricoid cartilage (below).

Fig. 2. A 3D neck CT scan shows the gap between the hyoid bone (above)
and the cricoid cartilage (below) in a patient with detachment of the pexy who
underwent partial reconstructive laryngectomy.




Table I. Patient demographics.

Partial laryngectomies: when the problem is the pexy

Time of
Patient Sex Is\gf g: :‘(j‘:ee(:f Date of surgery  Main manifestations symptom onset Diagnosis Treatment
gery gery (postoperative day)
Dysphagia, absence , .
1 M 57 CHP+A  May2010 of sensivity of 9 days FEES, neck 3D E?;%ESQ(‘EY,’S'C‘%FOJ of
hypopharyngeal— CT, VFSS
Vox Implants
laryngeal structures
Dysphagia, reduced .
sensivity of FEES, neck Logope}ed!c
2 M 62 CHP October 2011 hypopharyngeal— 9 days 3D CT rehabilitation, laryngeal
laryngeal structures injection of Vox Implants
Fever, infection and -
3 M 58 CHEP  February2011  diastasisof cervical 6 days Neck3D T Anibiot therany +
wound, bleeding 9
4 M 65 CHEP+A  November 2011  Bleeding 8 days Intraoperative  Surgical revision
5 M 54 THEP +A  June 2007 Laterocervical fistula 10 days Intraoperative  Surgical revision
Laryngeal injection of
6 M 65 CHP+A  June 2009 Dysphagia 9 days \F/EEE neck CT. \iox Implants + surgical
revision
Surgical revision +
7 M 65 SHL +A  June 2004 Dysphagia 9 days Intraoperative  laryngeal injection of
Vox Implants
Aspiration pneumonia, . ) -
8 M 54 CHP September 2005 dyspnoea, dysphonia 27 days Intraoperative  Surgical revision
Dysphagia, aspiration FEES neck, 3D Surgical revision +
9 M 63 CHP+A  August 2008 pneumonia, arytenoid 9 days CT, cervical laryngeal injection of
paralysis slice CT Vox Implants
Surgical revision +
10 F 49 CHP September 2008  Dysphagia gEDE(Sz,TneCk laryngeal injection of

Vox Implants

M, male; F, female; CHEF, cricohyoidoepiglottopexy; CHP, cricohyoidopexy; THEP, tracheohyoidoepiglottopexy; A, arytenoid; SHL, supraglottic horizontal laryingectomy; FEES,
functional endoscopic evaluation of swallowing; VFSS, videofluorographic swallowing study.

ment. On the second or third post-operative day, the
cuffed tracheotomy tube, introduced at the end of the
operation, is usually replaced with a fenestrated trache-
otomy tube. On the 7-8" post-operative day, the patient
begins swallowing exercises under the guidance of a
speech therapist, if not contraindicated by clinical issues
or post-operative complications. For a number of days,
semi-solid food is taken by the patient until solid foods
can be ingested. Liquids are usually swallowed with
more difficulty, and are the last to be introduced in the
patient’s diet. Decannulation must take place as soon as
possible to avoid complications such as appearance of
granulation tissue or subcutaneous emphysema caused
by the tracheostomy tube itself . The weaning from
the tracheostomy tube may occur by the placement of a
smaller tracheostomy tube or by its closure with a cap.
Pexy line rupture is an infrequent complication that may
occur in patients with normal post-operative course af-
ter partial laryngectomies. In our experience, the onset
of some clinical manifestations may raise suspicions
of a pexy line disorder. In our cohort of patients, the
symptoms appeared from the beginning of swallowing
exercises on the 7-8" post-operative day until the 27"
post-operative day.

Signs and symptoms of detachment of the pexy ap-

peared in the first few days after wound healing (8-10"
post-operative day) in almost all patients (9/10). Only
one patient showed a complication related to the pexy
after 26 days.

Dysphagia is the most frequently reported symptom.
When detachment of the pexy occurs, the residual
portion of the larynx cannot move upwards and allow
satisfactory swallowing for the patient. Six patients
experienced this on the 7-8" post-operative day. Dys-
phagia was the only symptom in two patients, while in
the other four it was associated with absence or reduc-
tion in sensitivity of hypopharyngeal-laryngeal struc-
tures or aspiration pneumonia. Bleeding from the cer-
vical wound occurred early in a sudden and dramatic
way sufficient to require emergency revision surgery in
the operating room. The appearance of bleeding sug-
gests an unexpected failure of a vessel ligation, prob-
ably after a patient effort with increased intrathoracic
pressure. Bleeding occurred in two patients and was the
only sign in one. The absence or reduction in sensitivity
of hypopharyngeal-laryngeal structures may be related
to an intraoperative surgical error when the superior la-
ryngeal nerve is not spared, and was found in two pa-
tients. Both underwent supracricoid partial laryngecto-
my with cricohyoidopexy. FEES allowed the alteration
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of bolus transit to be verified in these patients. Wound
infection with onset of fever and diastasis of the cervi-
cal wound was present in one patient. It appeared on the
sixth post-operative day associated with bleeding and
required surgical treatment that allowed the pexy line
rupture to be observed directly, and at the same time to
be repaired. Aspiration pneumonia, dyspnoea and dys-
phonia occurred in the patient who revealed detachment
of the pexy on the 26™ post-operative day. These symp-
toms usually occur in patients who have begun vocal
and swallowing rehabilitation.

Our study showed that appearance of the symptoms
just mentioned, particularly dysphagia, after a partial
laryngectomy in a patient without post-operative com-
plications, may indicate detachment of the pexy. Sub-
sequently, we considered it appropriate to perform in-
strumental tests to confirm clinical suspicions. We first
submitted our patients to FEES!® performed by a phoni-
atric surgeon and speech therapist. This exam allowed
us to identify the incorrect passage of the bolus in the
digestive tract: all patients undergoing FEES presented
penetration of the bolus in the respiratory tract. In two
patients, FEES was very useful to identify alterations of
laryngeal sensitivity during passage of the bolus.
Laryngeal aspiration can be detected by a videofluoro-
graphic swallowing study (VFSS). This permits the
visualization of bolus flow in real time in relation to
structural movement throughout the upper aerodiges-
tive tract and detection of the presence and timing of
aspiration !!, VFSS was performed in two patients by a
radiologist experienced in visceral diagnostics, and in
association with FEES, helped to make the diagnosis of
a swallowing disorder.

A neck 3D CT scan was performed in six of 10 patients.
3D CT is a new technology in imaging diagnostics
which gives high definition three-dimensional recon-
structions, including multiplanar reformations (MPR)
reconstructed from thin axial slices '2. This technique
allows a rupture of the pexy to be confirmed if there is a
gap of more than 3 cm between the lower border of the
hyoid bone and the cricoid cartilage .

In some patients, diagnosis of rupture of the pexy was
made during revision surgery, because of both the need
to re-operate promptly owing to the sudden onset of a
complication such as bleeding from the cervical wound,
and the difficulty in reaching a diagnosis because of
very poor or lack of signs and symptoms.

A pexy line disorder after a partial laryngectomy is an
infrequent complication. In the literature, the incidence
of rupture of the pexy is reported to range from 0.8% '
t0 4.9% . In a large series, Rizzotto et al. have detected
rupture of the pexy in 4 of 469 cases.!®Over a 9-year pe-
riod, the incidence of this complication in our ENT De-
partment was 1.4% (3/215). According to the literature,
the early post-operative period is the most frequent in
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the development of this complication, and the presence
of splitting at the hyoid bone-cricoid or thyroid carti-
lage junction and elevation of the neck flap with subcu-
taneous emphysema, is supportive of the diagnosis '.
Some authors have identified transection of the cricoid
arch by sutures, a partial resection or a non-ossified cri-
coid, and the need to relocate a tracheal cannula in an
emergency as predisposing factors for detachment of
the pexy '*. Other authors have indicated previous laryn-
geal irradiation as one of the most important risk fac-
tors for rupture of the pexy, because of osteitis induced
on the hyoid bone . A pexy line rupture is confirmed
when there is a gap of more than 30 mm between the
lower border of the hyoid bone and the cricoid cartilage
from the CT scan in a patient having difficulty swallow-
ing 3. To avoid this complication, before doing a pexy,
Naudo et al. '8 suggested a mediastinal dissection of the
anterior tracheal wall to reduce the tension at the level
of the suture line and to include the first two tracheal
rings in the pexy when possible. Tension-free sutures
should be made 1 cm away from the midline at the time
of the pexy in the initial surgery to avoid rupture of the
pexy . The sutures may be preceded by slightly flexing
the head of the patient forward.

Sutures of synthetic absorbable material (Vicryl®,
PDS®) are usually used. The most commonly used are
PDS® (polydioxanone, Ethicon Inc., New Jersey, USA),
a monofilament which is absorbed slowly over a period
of 6 to 7 months or Vicryl® (polyglactin, Ethicon Inc.,
New Jersey, USA), a twisted polyfilament which com-
pletely dissolves over a shorter period (up to 3 months).
When a cricohyoidoepiglottopexy is performed, three
thick sutures pass under the cricoid toward the laryngeal
lumen, transfix the epiglottis and cross below the hyoid
bone 3. A cricohyoidopexy is realized by thick sutures
(no. 2 or 3) which pass between the first tracheal ring
and below the residual cricoid arch, surround below the
hyoid bone . To obtain a correct pexy, the anterior mar-
gin of the cricoid must be behind the hyoid bone after
ligation of the sutures ® so as to avoid post-operative
stenosis of the neoglottis.

According to some authors, the suture must be per-
formed by three well separated stitches with the central
one crossing the cricoid cartilage, hyoid bone and epi-
glottis (if present), at least 3 cm away from the tongue
base '°.

In subtotal laryngectomy with tracheohyoidopexy (or
tracheohyoidoepiglottopexy), suspension of the trachea
to the hyoid is performed using five double stitches of
resistant suture (Vicryl II, Dexon II), which are passed
through the first and second tracheal ring, through the
preepiglottic space (tracheohyoidoepiglottopexy (TH-
EP)) and through the base of the tongue encircling the
hyoid bone (THP and tracheohyoidopexy (THIP)) °.

In thyro-cricopexy, after a horizontal glottectomy, three




stitches of absorbable material join the cricoid arch to
the thyroid cartilage stump above it . In a supraglot-
tic horizontal laryngectomy, a suture is made with 4 or
5 stitches of absorbable material between the residual
thyroid cartilage and the hyoid bone above it !.

To prevent the complication of the rupture of the pexy,
Rizzotto et al. > have described as basic manoeuvres the
suspension of the thyroid gland, which is sutured to the
suprahyoid muscles and performing a tracheostomy at
the level of the 5" or 6" tracheal ring in order to hold the
pexy and avoid any traction on it.

Preservation of the superior laryngeal nerve is very im-
portant to allow proper recovery of swallowing function
after the operation. The surgeon must spare this nerve
both in the initial stages of laryngeal resection and sub-
sequently while performing the pexy. Rizzotto et al.’
recommended that the first stitch passes along the mid-
line reaching within 1-2 cm of the base of the tongue,
whereas the lateral stitches should pass in front of the
posterior cricoid plate through the base of the tongue
close to the hyoid bone so as not to damage the superior
laryngeal nerve, lingual artery and hypoglossal nerve.
Treatment is usually performed by revision surgery of
the pexy line or by a laryngeal injection of Vox® Im-
plants. In the revision surgery, the patient undergoes
a second operation in which the region of the pexy is
identified and a re-suturing of the pexy is performed.
Sometimes, it is useful to administer a laryngeal injec-
tion of Vox® Implants when it is necessary to provide
greater competence to the neoglottis *°. Only rarely is it
necessary to perform a total laryngectomy '°.

Open revision surgery is most suitable in large detach-
ment of the pexy, when it is diagnosed early and the
patient is still hospitalised, in cases of marked alteration
of neoglottis which does not allow swallowing and in
patients with infection or bleeding. Laryngeal injection
of Vox® Implants is performed when the neoglottis com-
petence is partially impaired and are not obvious major
complications.

Is very important to diagnose rupture of the pexy as
soon as possible. Early treatment prevents respiratory or
infectious complications and massive bleedings, which
can compromise the overall health of the patient.

Conclusion

Detachment of the pexy is an infrequent complication af-
ter partial laryngectomies. Dysphagia is the most frequent
clinical manifestation and may occur between the 6™ and
the 27™ post-operative days. Alteration of sensitivity of
hypopharyngeal-laryngeal structures, fever, infection and
diastasis of surgical wounds, bleeding, dysphonia and
aspiration pneumonia can be the initial symptoms in the
case of rupture of the pexy.

FEES, neck 3D CT scan, or VFSS can help in confirming

Partial laryngectomies: when the problem is the pexy

the suspicion of a pexy line disorder, although in many
cases direct observation during intraoperative revision
surgery is necessary for definite diagnosis.
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