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Abstract
Objectives: To assess the patients with advance carcinoma of larynx and its sequelae post total laryngectomy.
Patients and method: The study was conducted as a prospective study including patients had undergone total
laryngectomy for histologically proven laryngeal cancer at Medical City Complex, Surgical Specialties Hospital at the
st
st
department of otolaryngology and head and neck surgery from January 1 2011 to 31 December 2013. Total of (39)
patients were included in the study. Patients exluded from the study were those who had undergone neck dissection,
total pharyngolaryngectomy, and partial laryngectomy. Local and general complications were noted along with the
possible affecting factors. Outcomes were noted in this study and statistical analysis was done by simple percentage and
frequency.
Results: Total of (39) patients had undergone total laryngectomy over a period of three years and followed for three
years. Male: female ratio 3.875:1. Mean age was 56 years, ranged from 40 up to 75. Smokers constituted (87.5%) of
patients. Salvage laryngectomy was done for (17.9%) of cases. Histological findings were: 25 (64 %) well differentiated,
1 ( ) verrocus carcinoma, 11 (28.2 %) moderately differentiated and 3 (7.69%) poorly differentiated. Early Complications:
pharyngocutaneouse fistula 11 (36.5%), wound infection 5 (12.5%), none of the patients had developed superficial
wound necrosis and wound haematoma. Two patients had passed peroperatively due to cardiac problem proved by
ECG. One case was admitted to the CCU after developing myocardial infarction at 7th day postoperatively. Subclinical
hypocalcaemia was noted in 5 ( ) of the patients detected by regular postoperative electrolyte follow up.
Conclusion and recommendations: Total laryngectomy plays major role in the management of laryngeal carcinoma.
Pharyngocutaneous fistula was the most common early postoperative complication. The recognition of the risk factors
for complications is essential to prevent them.
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Introduction
Laryngeal carcinoma is the most common head and neck
cancer worldwide. As previously undeveloped countries
acquire more economic strength, so access to cigarettes
(1)
and alcohol has increased . Advanced-stage larynx
cancer (Stages III and IV) was historically treated by dualmodality therapy with surgery and radiation.
For most T3 and T4 tumors, where total laryngectomy
is required for the complete removal of the tumor with
(2)
amply clear margins . A total laryngectomy entails the
removal of the entire larynx, including the thyroid and
cricoid cartilages, possibly some upper tracheal rings, and
the hyoid bone. The proximal tracheal stump is
anastomosed to an opening at the root of the neck
anteriorly in a permanent tracheostomy; this results in
the complete anatomic separation of the respiratory and
(3)
digestive tracts . Total laryngectomy remains as the

standard by which other forms of treatment for advanced
primary laryngeal carcinoma are evaluated. It should still
be considered as a primary treatment modality for
(4)
selected patients . Indications for total laryngectomy
are:
(1) T3 and T4 cancers not amenable to the partial
laryngectomy procedures or organ preservation therapy
with chemo radiation, (2) extensive involvement of
thyroid or cricoid cartilage, (3) the direct invasion of
surrounding soft tissues of the neck, (4) tongue base
involvement beyond the circumvallate papillae and (5)
salvage therapy for failures of organ preservation
strategies. Closure is done by reapproximating the
(5)
pharyngeal mucosa . If a partial or total pharyngectomy
is also required because of the size of the tumor, then
free flap or regional flap aids the closure and prevents
pharyngoesophageal stricture. The ultimate goal is to
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maintain for the patient the ability to swallow by
(6)
mouth . The main options for the treatment of advanced
laryngeal cancer currently are total laryngectomy or
(7)
chemoradiotherapy . Other options used less commonly
include
partial
open
laryngectomy
,neartotal
(8)
laryngectomy and laser C02 transoral surgery . Higher
complication rates can be expected in the setting of
preoperative radiotherapy and chemoradiotherapy with
(9)
longer and more complex salvage procedures .
Pharyngocutaneous fistula is much less common in nonirradiated patients. Closure of the pharynx should be
done in a meticulous fashion. Other factors that may
predispose to complications include positive margins,
technical errors, diabetes mellitus, hypothyroidism and
(10)
poor nutritional status .
Complications are usually divided into general and
local. General complications are those of any major
operation such as pulmonary infection, urinary infection
(in association with catheterisation), septicaemia,
pulmonary embolism, cardiac and neurological.
Localcomplications are mainly related to bleeding or to
pharyngeal repair leakage, both of which may lead to
(11)
wound breakdown and fistula formation .
Patients and method
The study was conducted as a prospective study including
patients had undergone total laryngectomy for
histologically proven laryngeal cancer at Medical City
Complex, Surgical Specialties Hospital at the department
of otolaryngology and head and neck surgery from
st
st
January 1 2011 to 31 December 2013.
Total of (39) patients were included in the study.
Patients exluded from the study were those who had
undergone neck dissection, total pharyngolaryngectomy,
and partial laryngectomy. All the patients were staged by
the TNM classification used by the American joint
Committee on cancer AJCC and the International Union
against Cancer (UICC). Staging was done by clinical
examination and detailed endoscopic examination, and
Radiological imaging in the form of CT scan and
occasionally MRI.
Patients included were STAGE III or stage IVa of
squamous cell laryngeal carcinoma.
Inclusion criteria were:
a) Patients diagnosed squemons cell carcinoma of the
larynx (histologically proven)
b) Patient staged at stage III or IVa
c) Patients underwent total laryngectomy procedure only
as a primary or salvage surgery after failure of primary
treatment choice.
Exclusion criteria were as follow:
a) Any patients underwent neck dissection at the time of
the
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b) Patients underwent total pharyngolaryngectomy
Details of each case were obtained and follow up data
regarding patients were taken from patients hospital
records. The data was organized by a questionnaire.
Questionnaire
Age:
Gender:
Presentations:
* Hoarseness of voice/ change of voice
* Persistent pain/ discomfort
* Difficulty in breathing (dyspnoea)
* Difficulties in swallowing
* Stridor
* Weight loss
Need for tracheotomy at presentation:
History of smoking and alcohol:
Medical history:
Surgical history:
Site of tumour:
* Glottic
* Supraglottic
* Subglottic
Staging of the tumor and histopalhology:
Operative details:
* Primary or salvage and previous modality of treatment:
* Tracheotomy time in relation to the operation:
* Intraoperative findings:
* Repair (closure) details:
Postoperative findings and general condition:
Follow up data:
All patients underwent preoperative clinical assessment
by taking full detailed history and full clinical examination,
endoscopic examination, laboratory investigations
including complete blood count, blood sugar levels, renal
and liver function test, serum electrolyte levels, bleeding
profile, and virology screen tests for HIV, hepatitis virus
type C and B.
Radiological examination including chest X-ray,
abdominal ultrasound neck CT scan were done for every
patient and MRI only in some occasions. ECG and
Echocardiography were done routinely. Panendoscopy
was done for every patient at the time of direct
laryngoscopy along with the full neck examination and
tongue base assessment. Medical consultation
preoperatively included: Nutritional assessment, dental
evaluation, pulmonary evaluation and psychological
consoling.
As in any surgical procedure in which the upper
aerodigestive tract is entered through the neck,
antibiotics are administered perioperatively (during
induction of anaesthesia). All our patients, except for one,
had undergone tracheotomy before the operation date
and mostly as an emergency setting. Tracheotomy tube
was changed at night preoperatively. Patient was placed
in supine position with shoulder and head ring to
maintain the neck in extension.
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Results

None of them had showed recurrence at the fistula site.

Age: Mean age 56 years (started from 40 up to 75 years).

Wound dehiscence: was found to occur in 4 (10.2%)
patients, 2 (5%) patients had a history chemoradiotherapy.

Gender: Male: female ratio 3.875:1 (31 males to 8
females).
Smoking: Smokers are (87.5%) of the patients, more than
two third of them were smoking more than 40 cigarette
(2 packs) per day for more than 30 years.
Alcohol intake: Number of patients with history of
alcohol intake was 4 (10.2%) only.
Presenting Complaints
Table 1 Distribution of patients according to presenting
complaint
Presenting Complaints
Hoarseness/ Change of
voice
Persistent pain/ Discomfort
in the throat
Difficulty in breathing
(Dyspnoea)
Difficulty in swallowing
(Dysphagia)
Stridor
Weight loss

No. of
Symptom cases

Percentage
(100%)

39

100

12

30.7

13

33.3

7

17.9

7
5

17.9
12.8

Tracheostomy: All cases but one (38) patients had
required tracheotomy preoperatively, 29 (76.9%) of them,
as an emergency tracheotomy.

Wound infection: developed in 3 (7.6%) patients only, 2
(5%) of them had previous chemo radiotherapy.
Superficial skin necrosis and wound hematoma was not
noticed in any case.
Myocardial infarction: 1(2.5%) case was admitted to the
CCU after developing myocardial infarction at 7th day
post operatively.
Subclinical hypocalcemia: was noted in 5 (12.8%) cases
detected by regular postoperative electrolyte test. All
these patients had history of total thyroidectomy.
Death: 2 (5%) cases had passed peroperatively due to
cardiac problem.
Dysphagia: was a common complaint among all the
patients postoperatively but it was ranging from mild in
most of patients to a severe complaint in 2 (5%) patients
only.
Nodal recurrence: occurred at 5 (12.8%) cases, after a
period of disease free ranging from 4 months to 12
months.

Tumour site: Of these patients, 23 (61.53%) had glottis
tumour; 15 (38.4%) had supraglottic tumour and 1 (2.5%)
had subglotic tumour.

Stomal recurrence: One patient (2.5%) had stomal
recurrence 13 months postoperatively, for which an
operation of stomal mass excision with neck dissection
was done and the patient was disease free until the end
of the study.

Cartilage invasion: Cartilage invasion was detected in 8
(20.5%) of the cases.

Stomal stenosis: occurred in one (2.5%) patient required
stomal dilatation.

Histologic findings: for the tumour were as follows: 25
(64 %) well differentiated squamous cell carcinoma;
11(28.2%) moderately differentiated sqnamous cell
carcinoma; 3 (7.69%) poorly differentiated squamous cell
carcinoma; 1(2.5%) verrocus carcinoma.

Discussion

Pharyngocutaneouse fistula: had developed in 11 (28.2%)
cases, 9 (23%) of these patients developed it in the first 4
weeks, 6 (15%) of them had received chemoradiotherapy, 2 (5%) of them had postoperative anaemia
and hypoproteinaemia which was corrected by blood
transfusion and dietary supplement and 2 (5%) patients
had diabetes mellitus. 3 (7.6%) of these patients had an
extensive tumour and only narrow strip of pharyngeal
mucosa was preserved for the neopharynx repair. All
these cases were treated conservatively and no surgical
intervention was required for closer.

Total laryngectomy remains a major complex subject in
otolaryngology but it remains a major choice for
management of delayed laryngeal carcinoma.
The gender distribution of laryngeal cancer in our
study is almost similar to that found in the literatures, this
may reflect that the smoking habit is similar to that
worldwide in which increase in female smoking
(1,3,4,17,18,20)
habits
.
Although minority of our patients had a history of alcohol
intake but all of the smokers were heavy smokers more
than 20 cigarette per day indicating the well-known risk
factor in the development of laryngeal cancer. Smoking in
the developed countries, represents single most
significant cause of premature death. Smokers of more
than 25 cigarettes per day lose an estimated 10 years of
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their life. Lifelong smokers have a 50% chance of dying
directly from tobacco related diseases. Passive exposure
to non-smokers also increases the risk of cancer
(1,2,3,4,17,18,19)
.
The commonest complaint was hoarseness of voice
followed by dyspnea 100% and 33.3% respectively, the
need for pre-operative tracheostomy for most of the
patients (38 patients) may refer to delay in presentation
of the patients that may reflect the lack of general
knowledge about the risk of laryngeal cancer among the
medical institutions in our country and the low degree of
suspicion in patients with hoarseness of voice were
patients delay in seeking for professional medical advice
and lack of enough degree of knowledge among the
primary health care institutions about hoarseness of voice
management. This is comparable to a study by M. Rashid
Zia et al which showed 98% of their study patients had
(17)
hoarseness
of
voice
at
presentation .
The tumor site at presentation is similar to that noticed in
the United States, Canada, England, and Sweden, where
glottic SCC is more common than supraglottic; whereas
the reverse is true in France, Italy, Spain, Finland, and the
Netherlands. In Japan, glottic and supraglottic SCC have a
(18)
similar incidence . As it is noticed that the postoperative Pharyngocutaneouse fistula was the
commonest complications and that preoperative chemoradiotherapy and skin infection along with anemia and
hypotienemia diabetes mellitus are important risk factors
in there development and these are well known risk
factors that can affect wound healing and the fact of
relation
between
chemoradiothrapy
and
pharyngocutaneous fistula has been demonsrated in
(19,20,21,22,23)
many studies
. The correction of these factors
can aid in the prevention & treatment of that condition
with no need for surgical intervention in most of the
cases, Intraoperatively meticulous closer without tension
of the neo phonynx can help in preventing this
complication; in a study by Kevin M. Higgins et al showed
the usefulness of non-tension closer technique by the use
of a graft that aid in prevention of pharyngocutaneous
(24)
fistula postoperatively . Risk of cancer recurring should
be in mind especially if delay or failure of healing of the
fistula and a biopsy from the fistula site and MRJ scanning
for any sign of recurrence. Chemo radiotherapy, anemia,
hypotienaemia, and diabetes melitus are major risk
factors that appear in patient who develop wound
dehiscence and wound infection. Detection and
identification of risk factors can play an important role in
the prevention and management of post-operative
(25)
complications .
Cardiovascular condition in postoperative patients is a
major concern that may lead to disastrous outcome. The
major electrolyte disturbance in post laryngectomy
patients is hypocalcaemia that can be detected and
treated as early as possible especially in patients with
total thyroidectomy or in previously irradiated patients.
Conclusion and Recommendation
Total laryngectomy remains as a major part of laryngeal
cancer management.
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Risk factors for the development of laryngeal cancer
should be cleared in the health knowledge of the society
to avoid such a debilitating condition, and allow patients
at risk to be aware of this condition to help them in
seeking the correct medical care at the right time and
avoid delay presentation.
Pharyngocutaneous fistula remains one of the most
important postoperative
complication in total
laryngectomy, to be expected in risky patients in order to
avoid it, especially patients with previous chemo
radiotherapy.
Other postoperative complications should always kept
in mind to avoid the occurrence of them and early
detection and adequate management. At the end of the
study we recommend the start of a health care program
for the society education about laryngeal cancer and it's
risk factors especially smoking, and the natural history of
the disease and its early start.
Medical education of the primary health care
providers about the laryngeal cancer and its early
symptoms especially hoarseness of voice, where the rule
of two weeks waiting before laryngoscopy in case of
hoarseness of voice may aid in early detection of the
disease especially risky patients.
References
[1]. Martin Abrachal and Laysan Pope, chapter 194 tumors of
the larynx, Scott-Brown's otorhinolaryngology , head and
neck surgery, seventh edition 2008 ,pp. 2598-2622
[2]. Kenneth Mackenzie and Hisham Mhanna, chapter 33, Stell
and Maran’s textbook of head and neck surgery and
oncology, fifth edition, pp. 645-660
[3]. Adriane P. Concus, Theresa N. Tran , Nicholas J. Sanfilippo
& Mark D. DeLacur, chapter31, Malignant Laryngeal
Lesions, a LANGE medical book Current Diagnosis &
Treatment in Otolaryngology—Head & Neck Surgery Third
edition 2012, pp. 456-474
[4]. Christopher H. Rassekh Bruce H. Haughey, chapter111.
TotalLaryngectomy and Laryngopharyngectomy Cummings
Otolaryngology, Head & Neck Surgery, Fifth edition 2010 ‘
[5]. R.Theo Gregor, Nigel Bleach, Chris Milford, Andrew Van
Hasslet,
Total
laryngectomy,
chapter51,operative
otorhinolaryngology , first edition 1997
[6]. Stell PM: The first laryngectomy for carcinoma. Arch
Otolaryngol, 1973; 98:293
[7]. Alberti PW; The evolution of laryngology and laryngectomy
in the mid-19th century. Laryngoscope 1975; 85:288
[8]. Hollinger PH: A century of progress of laryngectomies in
the northern hemisphere. Laryngoscope 1975; 85:322.
[9]. Pfister DG, Laurie SA, Weinstein GS, et al; American Society
of Clinical Oncology clinical practice guideline for the use of
larynx-preservation strategies in the treatment of laryngeal
cancer. J Clin Oncol 2007;24:3693-3704.
[10]. McNeil BJ, Weichselbaum R, Pauker SG. Speech and
survival; tradeoffs between quality and quantity of life in
laryngeal cancer. N Engl J Med 1981; 305:982-987.
[11]. Bailey, Byron J.; Johnson, Jonas T.; Newlands, Richard V.
Smith ,Marvin P. Fried, Shawn D. chapter 124, advanced
laryngeal cancer, Head & Neck Surgery - Otolaryngology,
4th Edition, 2006.
52 | Int. J. of Multidisciplinary and Current research, Vol.5 (Jan/Feb 2017)

Hazim Mohammed Khudhair Al-Taei et al

[12]. Eugene N. Myers, David E. Eibling; Chapter 49.
TotalLaryngectomy; operative otolaryngology head and
necksurgery; 536-558
[13]. M. Anniko, M. Bemal-Sprekelsen, V. Bonkowsky, P. Bradley,
S. lurato; Dominique Chevalier and Jean-Louis Lefebvre;
Laryngeal Cancer European
Manual
of
Otorhinolaryngology, Head and Neck Surgery 2010
[14]. World Health Organization Report. BMJ 2004; 328: 509511.
[15]. Luce D. Guenel P. Leclerc A. Beugere J. Point D. and
Rodrogiez J. Alcohol and tobacco consumption in cancer of
the mouth. Pharynx and larynx: a study of 316 patients.
Laryngoscope, 1988; 98: 313-6.
[16]. McGuirt WF. and Salem W. Head Neck cancer in women, a
changing profile. Laryngoscope, 1983; 93: 106-8.
[17]. M. Rashid Zia, G Murtaza, N. Raza and Z. Bhuta; Overview
of clinical presentation of laryngeal malignancy; journal of
Biomedica Vol. 21 (Jul. - Dec. 2005).
[18]. Barnes L, Tse LY, Hunt JL, et al: Tumours of the
hypopharynx, larynx and trachea: introduction. In: Barnes
L, Eveson J, Reichart P, Sidransky D, ed. World Health
Organization Classification of Tumours. Pathology and
Genetics of Head and Neck Tumours, Lyon: IARC Press;
2005:111-117

Outcome of Total Laryngectomy (One Centre Experience)

[19]. Norman S. Williams, Christopher J.K. Bulstrode, P. Ronan
O’Connell,Wounds, tissue repair and scars , Bailey & Loves
Short Practice Of Surgery 26th edition 2013,25
[20]. A. Sewnaik, S. Keereweer, A. Al-Mamgani, Robert J.
Baatenburg De,3, Marjan H. Wieringa, Cees A. Meewis &
Jeroen D.F. Kerrebijn; High complication risk of salvage
surgery after chemoradiation failures; Acta OtoLaryngologica, 2012; 132; 96-100.
[21]. Weber RS, Berkey BA, Forastiere A, et al: Outcome of
salvage total laryngectomy following organ preservation
therapy: the Radiation Therapy Oncology Group trial 91-11.
J Arch Otolaryngol Head Neck Surg 2003; 129:44.
[22]. Thawley SE: Complications of combined radiation therapy
and surgery for carcinoma of the larynx and inferior
hypopharynx. Laryngoscope 1981; 41:677.
[23]. Virtaniemi JA, et al: The incidence and etiology of
postlaryngectomy pharyngocutaneous fistulae. Head Neck
2001; 23:29
[24]. Ganly I, Patel S, Matsuo J, et al: Postoperative
complications of salvage total laryngectomy. Cancer 2005;
15:2073-2078
[25]. Schwarts SR, Yueh B, Maynard C, el al: Predictors of wound
complications after laryngectomy: a study of over 2000
patients. Otolaryngol Head Neck Surg 2004; 131:61 -68

53 | Int. J. of Multidisciplinary and Current research, Vol.5 (Jan/Feb 2017)

