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Abstract: Total laryngectomy is the procedure in which the throat is completely eliminated as well as the air
passage is interrupted, respiration being executed via a tracheal stoma arising from bringing the trachea to the
skin in the reduced, former, cervical location. We aimed by this article to overview the Total laryngectomy from
several aspects, and mostly to imprecise the surgical techniques, the complications and, the post-surgical outcomes.
We have undertaken an extensive review of the literature using several medical databases; MIDLINE, and
EMBASE are the most that we conducted our study through, searched involved studies from time of instance up to
the 2017. We identified studies only which published in English language and with human subjects. This review
was concerned to these studies involving the discussion of any aspect of Total laryngectomy. Patients with cancer
of the throat had a substantially much better survival complying with complete laryngectomy compared to
patients with partial larnyectomy. The growth of efficient methods for decreasing and/ or avoiding such
respiratory system issues would contribute dramatically to enhancing the lifestyle of laryngectomized patients.
New medical methods and also voice prostheses have raised the populace of patient’s ideal for TE voice
reconstruction. This has a positive effect on the lifestyle for patients going through total laryngectomy.
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1. INTRODUCTION

Total laryngectomy is the procedure in which the throat is completely eliminated as well as the air passage is interrupted,
respiration being executed via a tracheal stoma arising from bringing the trachea to the skin in the reduced, former,
cervical location. This gives a permanent and also total splitting up of the exceptional part of the respiratory tract from the
substandard one, causing voice and also smell loss . This surgery is dealt with, mostly, to advanced laryngeal hatred or
malignancy of nearby anatomical structures, but can be additionally practiced in the case of post-traumatic laryngeal
constriction, impossible by other approaches or instances of benign, comprehensive tumors with malignancy capacity
(persistent laryngo-tracheal papillomatosis) 2.

The initial total laryngectomy for a deadly tumor was executed by Billroth in Vienna on the 31st of December, 1873 ©. A
month before this treatment, he exercised an average cricothyroidothomy and also endolaryngeal excision of the tumor on
the same patient. Substantial tumour reoccurrence needed overall laryngectomy; the treatment was obstructed by
considerable bleeding, intermittent awakening from anesthesia and also coughing. The postoperative program was made
complex by a substantial faringocutaneous fistula, the patient returned to oral nutrition. Later on he was even mounted a
fabricated throat, created by Gussenbauer. The patient endured for 7 months . A medical diagnosis of laryngeal cancer
that eventually requires radical surgical intervention has devastating results ®. This is especially true when therapy
requires medical removal of the entire throat, or exactly what is called overall laryngectomy. Specifically, complete
laryngectomy lead to considerable modifications to the psychological, physical, social, and emotional domains for the
patient undertaking treatment ®. Tracheoesophageal leak (TEP) is taken into consideration the gold-standard for
alaryngeal voice restoration after complete laryngectomy. Since it supplies remarkable voice results loved one to other
settings of alaryngeal communication ©”, Tracheoesophageal (TE) voice remediation has been commonly adopted over
the last three years. TEP is not without risk as it calls for development of a controlled TE fistula. Augmentation of the TE
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fistula is a major problem of surgical prosthetic voice remediation that, among other consequences, results in desire
around the voice prosthesis (VP). Persistent desire of saliva, liquids, and/or foods around the VP most likely increases the
risk of pneumonia. Bigger TEP could likewise result in dislodgment of the VP and feasible tracheal ambition of the
prosthesis. Organizations in between enlarged TEP as well as these damaging events have been suggested, a recent
organized evaluation found little published data on the effects of enlarged TEP ©.

Objective:

We aimed by this article to overview the Total laryngectomy from several aspects, and mostly to imprecise the surgical
techniques, the complications and, the post-surgical outcomes

2. METHODOLOGY

We have undertaken an extensive review of the literature using several medical databases; MIDLINE, and EMBASE are
the most that we conducted our study through, searched involved studies from time of instance up to the 2017. We
identified studies only which published in English language and with human subjects. This review was concerned to these
studies involving the discussion of any aspect of Total laryngectomy.

3. RESULTS
o Indications for total laryngectomy:

Tumors inhabiting the entire endolarynx; reciprocal tumors or extended to more than one laryngeal area that are not
suitable for partial laryngectomy; cases where a partial laryngectomy is attempted as well as intraoperative searching’s for
call for conversion to total laryngectomy; reoccurrence after radiotherapy; tumor reappearance after partial
interventions/perichondritids of the thyroid after partial laryngectomy; tumors invading adjacent body organs (vocal
cords, esophagus, thyroid); histopathological subtypes of tumors that have actually verified resistant to radiotherapy: soft
tissue sarcomas, condrosarcomas, cancer malignancies, adenocarcinomas, huge cell neuroendocrine tumors, tumors of the
minor salivary glands; severe laryngeal trauma that doesn't permit functional reconstruction of the body organ; laryngeal
constriction insurmountable by various other kinds of surgical procedure; non - oncological diseases predisposing to
chronic desire of food, endangering the patient's life; chronic inflammatory disease accompanied by liquefaction necrosis;
persistent laryngeal papillomatosis with an enhanced risk of tracheal invasion 9.

o Contraindications:

The presence of incurable synchronous tumors, the visibility of incurable remote metastases, severe systemic general
disease or inadequate general problem, tumor invading the profound parts of the tongue, a tumor that surpasses the
prevertebral fascia, a tumor or metastasis that encloses the interior or typical carotid artery 2,

o Overall laryngectomy Surgical strategies:

The skin laceration utilized for total laryngectomy is the Gluck - Sorenson U-shaped incision. The beginning point of the
incision lies up the mastoid or lower, at the angle of the jaw, continued on the anterior boundary of the
sternocleidomastoid muscle as much as 1-2 centimeters above the top side of the sternal notch; it is proceeded
symmetrically to the opposite side “®**2)_ If tracheotomy was performed before overall laryngectomy, the tracheal stoma
will certainly be consisted of in the incision. Other types of cuts described in the literature are: the upright midline
laceration, from the body of the hyoid bone to the tracheal stoma that has a major disadvantage- it does not offer
accessibility for lymph node breakdown; the transverse cervical cut from the posterior border of the SCM on one side to
the one on the other side, at the level of the thyroid cartilage material, completed with a circular one for the tracheotomy;
the double transverse laceration; the Y laceration described by Crile ™. In our point of view the Gluck-Sorenson provides
optimum gain access to for dissection of the lymph node locations and overall laryngectomy, staying clear of a
challenging three-point closure.

Because the musculocutaneous flap is subplatysmal, the vascularisation of the flap is not endangered; the external and
anterior throaty capillaries need to continue to be connected to the hidden cells. The anterior cervical flap consists of skin,
subcutaneous cells and platysma muscle. It is studied approximately a factor over the hyoid bone.

It will be done quickly after raising the cervical musculocutaneous flap if the tracheotomy has not been executed in a
previous intervention. The band muscles are dissected on the mid-line, the thyroid isthmus will be recognized as well as
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cut in between 2 clamps. A thick thread is made use of to ligate the thyroid wattles. The trachea is opened by a straight
laceration in an area selected inning accordance with the tumoral extension in the subglottis or throat (normally between
the 2nd as well as 3rd tracheal ring), in a manner that appreciates the oncologic principles of resection.

The following action is represented by the dissection of the lymph nodes, according to each instance, which ought to be
radical neck breakdown, a changed radical neck dissection or a selective neck dissection 2%

After the breakdown of the lymph nodes the band muscular tissues are sectioned at the degree of the hyoid bone as well as
mobilized in the inferior part of the neck up until the end of the treatment when they will be used to cover the neopharynx,
in several layers. Prelaryngeal cervical muscular tissues are dissected bilaterally from the thyroid cartilage material and
also the perichondrium is left on the resection item. If the extension of the tumor is anterior, with the thyroid cartilage
material, the band muscles will be left on location and also resected in block with the larynx, cricoid as well as the
tracheal rings %,

The exceptional laryngeal artery and vein are identified and also ligated at the superior horn of the thyroid cartilage
material. After the disinsertion of the muscular tissues from the surface of the thyroid cartilage material is done, the
pharyngeal constrictor muscles are cut from the posterior edge of the cartilage material. Direct exposure of these muscles
is attained by lateral traction of the larynx with a medical hook. Fascia is after that sectioned from the premium horn of
the thyroid cartilage and also the incision is proceeded around the area of the cartilage. The inferior thyroid artery is
identified as well as ligated at the level of the cricoid cartilage. The laryngeal dissection being full, we can proceed to the
breakdown of the pyriform sinuses beginning in the premium part of the throat >4,

A thick string is travelled through the tyro hyoid membrane layer as well as the larynx is tractioned to the inferiorly in
order to subject the hyoid bone. The suprahyoid, infrahyoid muscular tissues as well as connective cells are cut using a
scalpel, a timeless bipolar cautery or radiofrequency. This produces a passage under the hyoid bone where another thick

cord is passed. The pharynx is dealt with at the degree of the initial setting of the hyoid bone 3%,

In order to access the endopharynx, a void is developed between the base of the tongue and the superior border of the
epiglottis. The pharyngeal laceration needs to be as tiny as feasible for a less complicated reconstruction of the vocal
cords. This creates the strategy for realizing and also tractioning the epiglottis upward and also providing a summary of
the larynx from above. The laceration line is and complies with the aryepiglottic fold united with the contralateral,
symmetric one, on the superior boundary of the cricoid cartilage. The larynx is pulled downwards, resulting in a great
direct exposure of the pharyngeal mucosa and helping with the positioning of the first pharyngeal mucosa stitches 2. To
stay clear of making tension stitches, the patient's head need to be turned from extension to minor flexion (regular
placement of the patient in day-to-day life). Atraumatic, intestinal stitch needles and also slowly absorbable cables are
made use of to do a cranio-caudal stitch of the pharyngeal mucosa. The stitch can be executed in a continuous way or with
separate threads. If the mucosa is still under stress, the dissection of the cervical gullet can be made as well as it will
certainly result in a new level of mobility of the mucosa and also the subsequent decline of stress in the suture. Maximum
interest need to be paid to exactly how the mucosal edges are united to ensure that its exterior components enter call just
with parts of the very same kind. The ends of the stitch, made with continuous string, have to have sufficient length to
ensure that they can be caught in a forceps and offer the tension called for to achieve a second stitch, overlying the initial
one. This is achieved with separate wires, taking care not to puncture the pharyngeal mucosa. The 2nd stitch needs to be
performed with care since if it is too loosened it can result in pharyngocutaneous fistula and if it's as well limited it can
trigger pharyngeal constriction @,

Throughout or after conclusion of the pharyngeal suture the nasogastric feeding tube is inserted. This will certainly permit
feeding until the healing is total as well as the oral nourishment is returned to. Cells dissection is continuouslied the back
wall of the throat and upper part of the trachea with mobilisation of all these frameworks. The trachea is reduced
obliquely, in an obtuse angle, from the lower side of the tracheostomy, as well as the larynx is removed along with the
underlying area of the throat. The reduced section of the throat is secured at the suprasternal skin using non absorbable
thick wires ™.

It is preferred for tumors located in the glottis and also supraglottic flooring, with or without regional extension, because it
gets rid of the risk of transtumoral laryngeal resection “**?. The actions are similar to the above defined technique:
Gluck-Sorenson laceration, breakdown as well as prep work of the cervical flap, tracheotomy and also neck dissection
being carried out in the same way. The differences from the strategy offered above are: after raising the cervical
musculocutaneous flap, the hyoid bone is divided and also resected; the throat is lifted, together with the superjacent
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tracheal rings, from all-time low up, by severing the trachea at the top edge of the tracheostomy. A bottom line at this
stage is discovering the dissection strategy between the slim back tracheal wall as well as the oesophagus 2 (Figure 1).
The hypopharynx is accessed by a laceration made just about 10 mm below the upper border of the cricoid lamina. The
cut is then encompassed the pyriform sinus located controlateral to the tumour in order to limitate the loss of pharyngeal
mucosa (Figure 2). The premium side of the epiglottis need to be identified, grasped and also tractioned up in a method
that enables the assessment of the vocal cords as well as an effective tumoral resection, in block with the pharyngeal,
throat and throat mucosa. The base of the tongue is cut and sutured with strings placed in an X form.

Figure 2: The hypopharynx.

o Voice restoration procedures and outcomes:
A. Patient Esophageal speech technique:

This method was the pillar in speech rehab complying with overall laryngectomy, before the intro of medical voice
restoration, in the 1980s. Many individuals still utilize this technique. Attaining esophageal speech requires the ability to
swallow air right into the top esophagus. This is a tough job, often entailing prolonged speech therapy. Worked with
release of this air into the mouth produces vibrations in the mucosal wall surface of the vocal cords as well as
pharyngoesophageal (PE) section and also generates audio. Resonation of the audio takes place in the vocal cords, mouth,
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and also nose, with synchronised articulation using tongue, lips, and also teeth. The resulting voice is breathy and rough
@8 \with a reduced pitch as well as reduced loudness “"*®. Patients are only able to speak brief phrases, as compared to
lung-powered speech as well as may not be pleased with their voice ‘. Fabricated throat This is an alternate method
for speech rehab @0 1t produces a fabricated laryngeal voice with a mechanical sound quality, which several patient’s
disapproval ®©. It is particularly beneficial for those incapable to learn or use esophageal speech or TE speech It works by
using handheld electronic or pneumatically-driven vibrating gadgets sideways of the throat/ cheek or much less typically
intra-orally. The audio vibration is sent through the head of the device as well as with the tissues in the neck to the oral
cavity, which is after that articulated typically allowing a fast voice purchase. Early intro of these devices typically
minimizes the emotional irritation as a result of the lack of ability to talk throughout the prompt postoperative duration,
without impeding the initiatives in the purchase of either esophageal or TE speech @Y.

B. Tracheoesophageal (TE) valve speech.

It is the most recent laryngeal communication alternative, which estimates near regular laryngeal voice in laryngectomies
@2 In 1979, Singer as well as Blom introduced the TE slit (Figure 3) and silicone prosthesis, “® which permits air to
flow from the trachea into the esophagus. At the same time a 'duckbill’ shutoff protects against goal of food as well as
fluid right into the throat. The vibratory section of the throat (Figure 3A) is the source of sound manufacturing for both
the esophageal and also TE speaker. The PE vibratory segment could differ substantially in its placement, length, as well
as muscular element. The vibrating PE sector, the reverberating singing tract, and the articulators are the same in both TE
and also esophageal speech. The air reservoir available for TE speech is significantly higher than that for esophageal
speech. This enables TE speech to be much louder and extra continual than the esophageal voice, as well as thus, even
more much like laryngeal speech. The quality of the PE sector's mucosa and surrounding muscles is important in voice
production, whether esophageal or TE speech 2.
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Figure 3: (A) voice prosthesis (in red) , (B) Tracheoesophageal puncture with voice prosthesis
o  Surgical Technique for voice restoration and its Considerations:

Laryngectomy is executed in the typical style, maintaining as much pharyngeal mucosa as possible, especially over the
postcricoid region as well as the piriform fossae, supplied secure clearance from the tumor is obtained (Figure 4) ®*. This
is to guarantee sufficient voice repair and swallowing in addition to minimizing the requirement for flap reconstruction.
Enhancement of the vocal cords with a flap is called for when the recurring mucosal strip is small (< 4 centimeters) as
well as the possibility of creating constriction with significant practical problems is high. The flap cover must be thought
about in a previously emitted neck to boost injury healing. Careful medical technique, adequate cricopharyngeal
myotomy, and exact positioning of the stoma and TE leak are also vital in order to attain excellent voice reconstruction. A
Gluck - Sorensen cut is liked, with the midline horizontal part at the level of the prepared exceptional boundary of the
tracheostome (Figure 4a), to which the top flap is sutured. While doing laryngectomy, it is best to prevent transecting the
trachea at too low a level, so about reduce its retraction. The main part of the lower skin flap is sutured from around the
rounded margin of the anterior throat to the posterior ends of the tracheal ring #2529,
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Figure 5: Cricopharyngeal myotomy

o Pharyngocutaneous fistula (PCF) as most common complication after Total laryngectomy:

Complying with complete laryngectomy, many head and neck doctors have the tendency to keep oral feeding for 7 to 10
days after surgical treatment, giving adequate nourishment via a naso-gastric feeding tube introduced intra-operatively.
This method is based upon the concern that early start of oral feeding may worry the suture line as well as cause PCF @7,
On the other hand, inning accordance with Saydam et al. @, the start of oral feeding on the initial post-operative day need
to not add to fistula formation. Nonetheless, the moment after which it is risk-free to avoid the risk of PCF development,
following total laryngectomy, stays debatable. Although PCF is a difficulty that can be handled cautiously without
medical intervention, it still stands for a difficulty for the head and neck doctor, extending hospitalization, enhancing
patient morbidity and also predisposing likewise for major neck vessel injury ®®%). Consequently, it would certainly be
worthwhile attempting to locate a straightforward device, possible in all laryngectomized patients, to analyze oral feeding
recuperation and also to supply unbiased data on the existence of the fistula and also its functions. In professional
practice, prior to beginning oral feeding, laryngectomized patients make a number of efforts of feeding, by means of little
sips of milk or dyed water (usually with methylene blue) under the doctor's monitoring; if indicators of fistula are
observed, the NGT is left in position as well as conservative therapy is applied ?*.

4. CONCLUSION

Patients with cancer of the throat had a substantially much better survival complying with complete laryngectomy
compared to patients with partial larnyectomy. The growth of efficient methods for decreasing and/ or avoiding such
respiratory system issues would contribute dramatically to enhancing the lifestyle of laryngectomized patients. New
medical methods and also voice prostheses have raised the populace of patient’s ideal for TE voice reconstruction. This
has a positive effect on the lifestyle for patients going through total laryngectomy.
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