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Abstract
Total laryngectomy since it was first performed more than a century ago has undergone numerous modifications with increasing attention to
voice restoration. Function preservation has also been achieved by voice sparing surgical procedures, and organ preservation strategies
with chemoradiotherapy for laryngeal carcinoma. However, total laryngectomy remains the standard of care for very advanced laryngeal
cancers with cartilage destruction, and as a salvage procedure for failures to organ preservation therapies. In this article, we review the
indications, complications and outcomes of total laryngectomy in the era of chemoradiotherapy.
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HISTORY

Indications for Total Laryngectomy

Although history credits Patrick Watson for performing the
first total laryngectomy (TL) in 1866, there are reports that
this was a postmortem laryngectomy on a patient that died
from a syphilitic larynx.1 The first reported TL for a
malignancy was performed by Bilroth in 1873 and was
reported at the third congress of surgeons by his assistant
Gussenbauer.1-3 The early laryngectomies were fraught with
complications like pneumonia, aspiration, sepsis and fistula
formation that resulted in extremely poor outcomes with
reported operative or early postoperative mortality of near
50%. Towards the end of the 19th century suturing the
trachea to the skin was introduced by Solis-Cohen, and the
principle of tracheal diversion with the primary
reconstruction of the pharynx was added by Gluck and
Soerensen. 4,5 The increasing attention to functional
outcomes of laryngectomy, such as swallowing and speech
resulted in continuous modification of the surgical procedure
over time and the subsequent introduction of tracheoesophageal puncture (TEP) in 1980 by Singer and Blom.6
Over the course of the last century, with increasing emphasis
on the concept of function preservation, multiple procedures
of partial laryngectomy have been introduced and for these
patients, who need TL, chemotherapy and radiation has
become the standard of care. However, TL remains a viable
option in the management of patients with laryngeal cancer.

The indications for TL have evolved over the last two
decades with the introduction of organ preservation
strategies. During the third quarter of last century,
conservation surgery for laryngeal cancer, such as
hemilaryngectomy, suppraglottic laryngectomy, supracricoid laryngectomy and many variations of near total
laryngectomy were quite popular, thus the need for total
laryngectomy as the sole operation for laryngeal cancer
declined.7,8 However, patients who were not suitable for
partial laryngectomy had no alternative but TL. A
fundamental shift in this treatment paradigm was introduced
by the landmark study conducted by the Department of
Veterans Affairs Laryngeal Cancer Study Group in 1991.9
Subsequently, concurrent chemotherapy and radiation was
shown to be superior to induction chemotherapy followed
by radiation or radiation alone for laryngeal preservation
and locoregional control with similar overall survival among
the groups.10 The oncologic and functional success of these
treatment modalities dramatically decreased the indications
for total laryngectomy.
Currently, primary total laryngectomy for laryngeal
squamous cell carcinoma (SCC) is offered to patients, who
are not amenable to organ preservation techniques, such as
concurrent chemotherapy and radiation, radiation alone or
partial laryngectomy operations. This includes large tumors
invading through the cartilage, extralaryngeal tissue or the
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base of the tongue (T4a). Patients with tumors of certain
histopathologic subtype that are not curable by radiotherapy
such as adenocarcinoma, soft tissue sarcoma, chondrosarcoma, minor salivary gland tumors, spindle cell
carcinoma, melanoma and large cell neuroendocrine tumors
of the larynx may be treated with TL.11,12 Other indications
for TL include large thyroid cancers with laryngeal
involvement, large tumors of the oropharynx with extension
into the larynx and hypopharyngeal cancers.
Salvage total laryngectomy is indicated for patients, who
have failed laryngeal preservation options, such as
chemoradiotherapy, radiation alone or partial laryngeal
operations. Additionally TL is indicated for sequelae of
organ preservation techniques, such as dysfunctional larynx
with life threatening aspiration or chondroradionecrosis
unresponsive to medical therapy.
Surgical Technique
Total laryngectomy has been performed using a variety of
incisions described in the literature. In the earlier part of
the past century, a single vertical midline incision extending
from the hyoid up to the superior border of the permanent
tracheostomy was in practice. The rationale to employ this
incision was direct access to the larynx and minimal
mobilization of the soft tissues of the lateral neck. However,
this incision did not offer an opportunity to combine
laryngectomy with a neck dissection. In addition, if there
was a wound breakdown and fistula formation then the
fistula was directly draining into the tracheostomy. For those
reasons, the midline vertical incision became obsolete.
In many centers, a U-shaped incision with a cervical
apron flap is employed for total laryngectomy. Although
this incision provides access and exposure for doing
simultaneous neck dissection if indicated, it has many
disadvantages. The superiorly-based skin flap does not have
adequate vascularity at the lower end of the flap, which will
form the superior border of the permanent tracheostomy.
Wound breakdown at that site is quite common. In addition,
if the patient develops a pharyngocutaneous fistula then the
fistulous drainage directly leads to the tracheostomy making
its management difficult. Therefore, we do not recommend
a U-shaped incision for total laryngectomy.
Considering all the factors involved in ablative surgery
as well as reconstructive surgery, we currently recommend
the use of a single transverse incision extending from the
posterior border of the sternocleidomastoid muscle on one
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side of the neck to that on the other side of the neck along a
midcervical skin crease overlying the thyroid cartilage. The
incision provides exposure for both sides of the neck for
neck dissection, if necessary, and offers sufficient exposure
of the central compartment of the neck from the upper border
of the hyoid bone cephalad to the tracheostomy caudad. A
separate circular incision is made in the suprasternal notch
for creation of a permanent tracheostomy. This incision
offers all the advantages of avoiding a vertical incision in
the neck and keeps the tracheostomy separate and clear from
the pharyngocutaneous suture line such that in the event of
a pharyngocutaneous fistula, the tracheostomy remains
intact. The transverse incision should be placed in such a
way that there is at least a 2 to 3 cm distance between the
upper end of the tracheostomy and the surgical incision.
The reader is referred to many excellent textbooks of
operative techniques in head and neck surgery for specific
details of the operative steps for total laryngectomy.
Complications
Complications after total laryngectomy have profound
impact on patient morbidity and the quality of life ultimately
resulting in prolonged hospital stay, need for additional
operations and increased medical costs. The early
complications of TL include bleeding, hematoma, infection,
wound complications, chyle leak, and pharyngocutaneous
fistula. In a retrospective review of 471 patients, who
underwent total laryngectomy without any prior treatment,
the incidence of postoperative mortality was 0.6% with
overall complication rate of 30.7% with 29.2% major and
6.5% minor complications.13 The postoperative medical
complications of TL should be considered since a large
number of patients undergoing TL have multiple comorbidities. In a chart review of 384 postlaryngectomy
patients, serious nonfatal medical complications occurred
in 6.3% of patients and 21.6% of which were pulmonary
complications.14 Preoperative history of stroke, significant
cardiac disease, diabetes mellitus, and COPD were associated with serious postoperative medical complications.
Additionally, the use of neoadjuvant therapy may increase
the operative morbidity in these patients.15
The most common complication of total laryngectomy
is pharyngocutaneous fistula (PCF) resulting in prolongation
of hospital stay and delay in initiation of adjuvant therapy.
PCF usually becomes evident between 4th to 10th days after
laryngectomy.16,17 The reported incidence of pharyngoJAYPEE
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cutaneous (PCF) fistula in literature varies from 2% to
35%. 13,18 In one retrospective review of 293 patients
undergoing total laryngectomy, the incidence of PCF was
reported to be 10.9%. Preoperative RT and the presence of
concomitant chronic disease, such as diabetes and liver
disease were associated with a statistically significant
increase in the rate of PCF.18,19 However, the role of
preoperative RT in increasing PCF rate has been disputed
by others. In one study, the fistula rate was increased only
in patients, who underwent laryngectomy within three month
of completing radiation therapy.17
In a multicenter prospective trial (RTOG 91-11) aimed
to identify outcomes of salvage total laryngectomy following
organ preservation therapy, the overall incidence of major
and minor complications was 58%, 59%, and 52% for
induction chemotherapy plus RT, concomitant chemoradiotherapy and RT alone respectively. 20 Systemic
complications included myocardial infarction leading to
death, nonfatal cardiovascular events, and cerebrovascular
accident. Wound complications included cellulitis, skin
dehiscence, flap failure, pharyngocutaneous fistula, and
hemorrhage. Pharyngocutaneous fistula occurred in 25%,
30% and 15% of induction chemotherapy plus RT,
concomitant chemoradiotherapy and RT alone, respectively.
The rate of complications of salvage surgery following
concurrent chemoradiotherapy (CCRT) or radiotherapy
(RT) is reported to be higher than primary TL. In a
retrospective study, complication rate in 86 patients
undergoing salvage total laryngectomy was reviewed. The
patients were divided into three groups: group one without
prior RT or CCRT, group two with prior RT and group
three with previous CCRT. There was an increased risk of
major wound complications in group III compared to group
I (29.4% vs 11.4%, P = 0.078), and a higher rate of PCF in
group III compared to I (20.6% vs 5.7%, P = 0.084), but
they did not reach statistical significance.15 In addition, there
was a higher rate of pharyngeal reconstruction in group III,
while none of the patients in group I required additional
reconstructive surgery. In another study, postoperative
complications following primary total laryngectomy (PTL)
and salvage total laryngectomy (STL) in patients after RT
or chemoradiotherapy (CRT) were compared. The overall
mortality rate was 0.5% with 40% of all patients developing
a postoperative complication after total laryngectomy. Local
complications were the most frequent complications and
occurred in 28% of patients. PCF occurred in 17%, and a
greater number of patients had local wound (45% vs 25%,

P = 0.02) and fistula complications (32% vs 12%, P = 0.012)
in the STL-CRT group compared with the primary
laryngectomy group.21 In this study, multivariate analysis
showed that primary CRT was an independent predictor of
local complications and pharyngocutaneous fistula
formation.
The late complications of TL include stomal stenosis,
pharyngoesophageal stenosis and hypothyroidism. In one
reported study, the rate of post STL hypothyroidism was
noted to be 17.5%.22 Additional long-term effects of TL
include pulmonary functional changes, psychiatric disorders,
hyposmia, esophageal dysmotility and socioeconomic
consequences. To study functional changes after total
laryngectomy, a structured interview with 63 patients, who
underwent laryngectomy was performed. Hyposmia was
reported by 52% of the patients, while 15% experienced
dysgeusia. A significant correlation was found between
hyposmia and dysgeusia.23 In patients undergoing TL,
hypopharyngeal stenosis was noted to be more common
when partial pharyngectomy was required and in patients
with higher N-stage or recurrent disease.24 In one study,
20% of the post TL patients required treatment of
hypopharyngeal stenosis.25
Postlaryngectomy Rehabilitation
Total laryngectomy results in a variety of functional changes
of which the most debilitating is loss of verbal
communication followed by swallowing problems.
Dysphagia is present in a large number of patients after total
laryngectomy. The incidence of dysphagia after total
laryngectomy is reported from 10 to 60%. 26,27 Many
potential causes are associated with swallowing dysfunction,
such as altered swallowing dynamics of neopharynx,
stricture, gastroesophageal reflux, pharyngocutaneous
fistula, anterior pharyngeal pouches, recurrent disease, TEP,
tongue base resection and post RT changes, such as
xerostomia and submucosal fibrosis.27-29 In a retrospective
review of 55 postlaryngectomy patients, 98% had
swallowing impairment at discharge with inability to manage
normal diet, and 3 year post discharge, only 58% were able
to manage a normal diet. 30 Early oral feeding postlaryngectomy may play a factor in the rehabilitation of these
patients. In a study of early oral feeding within 48 hours of
surgery compared to the traditional 7 to 10 days postoperatively, the rate of PCF fared favorably in the early
feeding group (3.6% vs 11%, respectively). Pharyngeal
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stricture that required dilation occurred in three of the
patients in the study group and two in the control group
(5.5% vs 11%, respectively). The length of hospital stay
was significantly shortened from 12 to 7 days.31 Early
initiation of oral feeding seems to be safe in postlaryngectomy patients without an increase in the rate of PCF.
If dysphagia is present, further investigation by modified
barium swallow test or manofluorography may facilitate
diagnosis of the cause of dysphagia.28
The principal disability following TL is aphonia and
permanent tracheostomy. Effective restoration of voice and
speech is essential in improving the quality of life and
enabling the patient to return to normal life activities and
reduce the psychosocial and economic consequences of TL.
Strategies for postlaryngectomy voice rehabilitation may be
classified into three principal types of alaryngeal voice:
esophageal, artificial larynx and surgically facilitated voice.
The choice of speech rehabilitation should be individualized
based on patient preferences and comorbidities. There have
been multiple variations and modifications of the methods
of postlaryngectomy voice rehabilitation. However,
tracheoesophageal puncture followed by placement of an
implantable valved prosthesis appears to be the most widely
used solution for postlaryngectomy voice rehabilitation since
its introduction by Singer and Blom in 1980.5 Although the
creation of tracheoesophageal puncture is technically simple
at the time of TL, it is not without complications. In a review
of 104 patients, who underwent TEP after TL, the
complication rate of 25% was reported. These complications
included migration and progressive enlargement of the
puncture, persistent or recurring infection of the fistula site,
aspiration pneumonia, aspiration of the prosthesis, vertebral
osteomyelitis, and tracheal stomal and esophageal stenosis.32
In a study comparing primary to secondary TEP in 30
patients undergoing this procedure, PCF occurred in 50%
of the patients undergoing primary TEP vs 0% in patients
undergoing secondary TEP. However, the patients
undergoing primary TEP achieved fluent speech at a median
of 63 days vs 125 days for secondary TEP.33 In a prospective
clinical study in a tertiary referral center, 71 post TL patients
had TEP, of which 87% of patients underwent primary and
13%, secondary TEP. The overall success rate of TEP was
94%, with 97% for primary and 78% (P = 0.07) for
secondary TEP. After 2 years, the success rate was 96% for
primary and 75% for secondary (P = 0.07) TEP. The use of
RT and patient age had no influence on the success of VP

210

use for primary and secondary TEP.34 There is evidence in
the literature that complication rate of TEP varies depending
on the primary mode of therapy in treatment of patients,
who require TL. In a study to evaluate the complications of
TEP in primary versus salvage surgery 187 patients were
included. The incidence of leakage around the prosthesis,
prosthesis dislodgement, and size changes 6 months or
longer after laryngectomy were significantly higher for
patients, who required STL after CRT or RT compared to
primary TL.35
Management of Stoma
Physiologic consequence of permanent tracheal stoma after
TL results in frequent involuntary coughing increased
sputum production requiring repeated daily forced
expectoration to clean the airway. Increased granulation
tissue formation in trachea and tracheal stoma is another
consequence of total laryngectomy. In a study to evaluate
the cause of tracheal hypergranulation in 344 postlaryngectomy patients, duration of cannulation and age
significantly influenced hypergranulation in these patients.
It is recommended to keep the duration of cannulation as
short as possible but considering underlying neurologic
deficits.36 Humidified air also may play a role in reduction
of crusting and dryness of the trachea and assist in
rehabilitation of postlaryngectomy patients. In a prospective
multi-institutional study, role of heat and moisture exchanger
(HME) in decreasing the respiratory symptoms following
total laryngectomy was evaluated. A statistically significant
improvement over time (between 3 and 6 months) was found
in forced expectoration, stoma cleaning, perceived voice
quality and in feelings of anxiety and depression in patients,
who used HME.37
Stenosis of tracheal stoma after total laryngectomy is a
distressing complication. A small stoma predisposes to
drying, crusting, and inability to clear secretions, and the
stenotic stoma interferes with TEP speech and ultimately
results in respiratory compromise especially in patients with
underlying pulmonary disease. Inadequate tracheostoma
requires the patient to wear a laryngectomy tube or button
to maintain an adequate airway. These tubes require constant
care to maintain hygiene and prevent crust formation.
Crusting causes irritation and leads to coughing as well as a
bad smell. The reported incidence of tracheostomal stenosis
ranges from 4 to 42% after laryngectomy.38-41 It has been
suggested that inadequate stoma size at initial surgery,
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infection at the site of the stoma, fistula, steroid use, neck
dissection, pectoralis major myocutaneous flap usage,
primary tracheoesophageal puncture, and radiotherapy are
predisposing risk factors for postoperative tracheostomal
stenosis.41,42 In a retrospective review of 207 patients
undergoing TL, female gender and tracheostomal infection
were independent predictors of stenosis on multivariate
analysis.41 In a study of 29 patients with postlaryngectomy
stomal stenosis, multivariate analysis failed to show
radiotherapy, chemotherapy, steroid use, fistula, stoma site,
neck dissection or infection as a predisposing factor of
tracheostomal stenosis.39 The authors concluded that the
most important factor in preventing tracheostomal stenosis
is attention to detail and meticulous surgical technique while
creating the stoma. Management of stomal stenosis ranges
from mechanical dilations and stenting to surgical revision
of the stoma.
Recurrence
Recurrence following TL for carcinoma of the larynx usually
occurs at the stoma or in the neck. In a retrospective review
of 80 cancer recurrences in 259 patients, who underwent
TL, 35% recurred in the neck with 12.5% tracheostomal
recurrence.22 Distant metastasis occurred most commonly
in the lungs in 13% of the patients. The mean interval
between surgery and detection of recurrence was 11.6
months with 90% of all recurrences diagnosed within the
first two years of follow-up.22
The incidence of parastomal recurrence after TL is
reported in the literature from 2 to 15%, and it carries a
dismal prognosis. 43-45 Most stomal recurrences are
diagnosed within two years after total laryngectomy.46 The
reported risk factors for parastomal recurrence include
preoperative tracheostomy, subglottic involvement,
advanced tumor stage, paratracheal nodal metastasis and
inadequate surgical margin.43,44,47,48 In review of 444 postlaryngectomy patients, 3.4% developed parastomal
recurrence. Tumor involvement of the subglottis was the
single most important variable in parastomal recurrence.49
Mean length of survival for the patients with parastomal
recurrence in this study was 8.9 months. In a retrospective
review of 141 patients, who underwent TL and paratracheal
lymph node (PTLN) dissection, survival was significantly
reduced in patients with PTLN involvement. PTLN
metastases was identified in one-third of the patients of
whom 4.4% developed peristomal recurrence. For patients

without PTLN or regional LN involvement, OS was 87%,
whereas none of the patients with PTLN metastasis survived
beyond 42 months.50 These authors recommended elective
PTLN dissection in patients undergoing TL for carcinomas
of larynx, hypopharynx and esophagus. In another review
of 130 postlaryngectomy patients, the rate of parastomal
recurrence was 10%. Stoma recurrence developed more
often after salvage laryngectomy (18.4%) than primary
laryngectomy and postoperative radiation (4.8%), and a
correlation between larger primary T stage and recurrence
was noted.43 In a multi-institutional study of 57 patients with
para stomal recurrence, the overall 2-year survival for
operated patients was 16% with a 24% determinate
survival.51 The treatment options for stoma recurrence
include surgery, radiation and chemotherapy. 51,52
Appropriate staging and adequate oncologic surgical
resection are the basis for the surgical management of stomal
recurrence. However, difficulty in obtaining adequate
margins, correct estimation of the extent of disease, and the
reconstruction of the pharynx, esophagus and maturation
of the stoma makes surgical management of this disease
challenging.
Outcomes/Survival
In a retrospective chart review of 142 patients, who
underwent TL as primary treatment or salvage therapy for
laryngopharyngeal primaries, the overall median survival
of 23 months was achieved with a significantly better
survival of 42 months for the laryngeal primaries. On
univariate analysis, cancer site in the larynx, T3 stage, N0
to N1 stage, presence of no more than two comorbidities
and absence of cardiovascular comorbidities at diagnosis
were significant predictors of long-term survival. However,
only T stage remained a significant predictor of survival on
multivariate analysis.53 In a study of 117 previously
untreated laryngeal and hypopharyngeal cancers, diseasespecific survival was significantly better among those with
larynx cancer with a five-year survival rate of 67% for
patients with cancer of the larynx and 37% for those with
cancer of the hypopharynx.54 The OS of patients undergoing
STL after failure of conservative therapy at five-year is
reported between 23 to 78%,55,56 and the reported 10 year
OS is between 37 to 48%.57-59 In a retrospective review of
64 patients undergoing STL after RT, RT plus conservative
surgery (CS) or CS, five and ten-year actuarial survival was
65.2% and 37.7% respectively, and no significant survival
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difference was noted in the STL among the initial treatment
arms.58 In the prospective randomized multi-institutional
study conducted by the RTOG, the morbidity and mortality
of STL was evaluated. The indications for total laryngectomy
included recurrence, progression, inadequate response,
residual disease, necrosis and laryngeal dysfunction. The
overall survival at 24 months for the STL patients was 69%,
71%, and 76% for induction chemotherapy plus RT,
concomitant chemoradiotherapy and RT, respectively.20
Distant failure with control above the clavicle occurred in
18%, 8%, and 20% of the above mentioned arms,
respectively. In this study, patients undergoing STL had
significantly worse survival than patients, who did not
undergo salvage TL.
Postlaryngectomy Quality of Life
In a prospective study of quality of life in 10 patients prior
to laryngectomy, at one year postlaryngectomy, and at twoyear postlaryngectomy, the University of Washington
Quality of Life (UW-QoL) questionnaire was administered.
Postlaryngectomy QoL scores were not significantly
different from prelaryngectomy scores and the functional
limitations caused by a laryngectomy did not necessarily
translate into a worse overall QoL.60 In one study, a group
of 34 patients undergoing laryngectomy, from the
preoperative stage up to 6 months after surgery, completed
the Short-Form Health Survey (SF-36) and a self developed
quality of life. 63% of postlaryngectomy patients demonstrated significant and persistent communication problems
up to 6 months postoperatively, and 75% reported
swallowing problems 6 months after surgery that were not
significantly different from preoperative evaluation (69%).61
In a study to determine the significance of postlaryngectomy
dysphagia on QoL, 110 patients completed the World Health
Organisation Quality of Life-Bref (WHOQoL-Bref) and the
UW-QoL questionnaires. There were no significant
differences in QoL, as measured by the WHOQoL-Bref,
between those laryngectomies with and without dysphagia.
Laryngectomy patients with dysphagia, however had
significantly impaired functioning and markedly reduced
social participation and higher anxiety and depression as
measured by the UW-QoL.62 In another study, UW-QoL
and short form-12 (SF-12) questionnaires were completed
by 49 patients more than 2 years after laryngectomy. Patients
identified speech, appearance, and activity as the most
important problems after total laryngectomy. However, no
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correlation was seen between speech and overall QoL. The
SF-12 showed no difference between normal subjects and
laryngectomy subjects in the physical summary domain, but
lower scores in physical function was observed in postlaryngectomy patients.63 Although, many studies conclude
that long-term QoL is not decreased after total laryngectomy
when measured by the currently available and commonly
used QoL instruments, inherent limitations of these
questionnaires must be born in mind. Quality of life and
functioning are discrete constructs that some of the current
commonly employed questionnaires may not adequately and
reliably capture and integrate.
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