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Abstract: Surgical operation is the main method for the treatment of laryngeal carcinoma, but different patients 
have different impacts on the survival time and the quality of life with different type of operation. This study was 
to analyze the methods of surgical treatment and its long-term effect of laryngeal carcinoma, to increase survival 
rates, laryngeal function reservation and reconstruction and improve life quality. A total number of 424 patients of 
laryngeal carcinoma treated with surgical treatment between Jan. 2002 and Dec. 2012 were researched by clinical 
follow-up and data analysis. Surgical methods: CO2 laser-assisted laryngeal microsurgery for laryngeal tumors for 50 
cases, frontal partial laryngectomy or modified thyroid cartilage window partial laryngectomy without tracheostomy 
for 42 cases, vertical frontolateral partial laryngectomy for 119 cases, horizontal partial laryngectomy and extended 
subtotal laryngectomy for 22 cases, anastomosis of pharynx and trachea for 4 cases, supra cricoid partial laryngec-
tomy for 129 cases (CHEP of them for 103 cases, CHP for 26 cases), total laryngectomy for 58 cases, cervical lymph 
node dissection at the same term for 121 cases. Partial laryngectomy without tracheostomy for 92 cases (21.7%), 
total laryngectomy for 58 cases (13.7%); decannulation rate was 86.5%, vertical frontolateral partial laryngectomy 
of them for 93.2%, horizontal partial laryngectomy of them for 90.9%, supra cricoid partial laryngeal of them for 
82.2%; laryngeal function reservation rate for 86.3%; all patients did outpatient review and telephone follow-up, 9 
cases loss to follow-up, a total of tumor recurrence, cervical lymph node metastasis and distant metastasis were 
41 cases, mostly occurred in 1 year after surgery; death for 57 cases, relapse of them for 8 cases, cervical me-
tastasis for 13 cases, pulmonary metastasis for 5 cases, hepatic metastases for 2 cases, brain metastases for 1 
case, esophagus metastases for 1 case, pulmonary infection for 6 cases, acute renal failure for 2 cases, unknown 
reason for 19 cases, according to Kaplan-Meier to count survival rate, 3-year and 5-year survival rate were 90.7% 
and 84.1%, relapse and metastasis were the main causes of death. Surgical treatment is the main therapy mode of 
laryngeal carcinoma. We choose individualized surgical methods for patients according to tumor staging, invasion 
site, age, occupation and education background of patient, health condition and so on. On the premise that tumor is 
completely cut off, we always advocate function surgery and minimally invasive surgery, and adopt comprehensive 
treatment at the same time, in order to increase survival rates, lesson suffering and improve life quality as far as 
possible.
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Introduction

Laryngeal carcinoma is a common cancer in 
Neck Surgery. Currently, surgical operation is 
still the main treatment method. In recent 
years, with the development of people’s living 
standards improving and Neck Surgery tech-
niques, surgical treatment of laryngeal cancer 
experienced from previous emphasizing on the 
whole treatment to improve the quality of life of 
patients under the premise of improving sur-
vival. Through decades of clinical research, pre-
served of laryngeal function of partial laryngec-

tomy and minimally invasive surgery rate in- 
creased year by year in our department. Now 
clinical data of 424 cases of surgical treatment 
of laryngeal cancer between 2002 and 2012 in 
our department were reported as below.

Materials and methods

The clinical data

Between January 2002 and December 2012, 
424 cases of patients accepted surgical treat-
ment in our department including 401 cases of 

http://www.ijcem.com


Efficacy analysis of laryngeal carcinoma

4492 Int J Clin Exp Med 2016;9(2):4491-4496

male, 23 cases of female, aging between 38 
and 84 with a mean age of 61.6; pathological 
types: 415 cases of squamous cell carcinoma, 
3 cases of neuroendocrine carcinoma, 3 cases 
of malignant fibrous tissue cell carcinoma, 2 
cases of small cell carcinoma, 1 case of carci-
noid; 82 cases of supraglottic, 336 cases of 
glottis and six cases of subglottic; according  
to UICC 2002 annual installments standard  
89 cases were in stage I, 150 cases in stage  
II, 129 cases stage III, 56 cases in stage IV; 
Preoperative throat, neck CT, electronic laryn-
goscopy and biopsy were performed to con- 
firmed.

Methods

Surgical methods: 50 cases accepted laryngo- 
scope CO2 laser surgery, 42 cases accepted 
non-forehead tracheotomy bit or improved thy-
roid cartilage Window partial resection. 119 
cases accepted anterior vertical side partial 
laryngectomy. 22 cases accepted horizontal 
laryngectomy and expanding level of subtotal 
laryngectomy. Four cases accepted pharyngeal 

tube anastomosis (Arslan) surgery. 129 cas- 
es accepted supracricoid partial laryngectomy 
(SCPL) (including 103 cases of cyclic cartila- 
ge-the hyoid-epiglottis fixation (cricohyoidopi-
glottpery, CHEP) and 26 cases of cricoid carti-
lage-hyoid bone fixation (cricohyoidopery, CHP). 
58 cases accepted total laryngectomy, and 
121 cases accepted carotid dissection at the 
same period, as shown in Table 1.

Statistical processing

SPSS19.0 statistical package was used for 
data analysis, comparing recurrence rates of 
different primary site of tumor, grading and the 
use of different surgical after larynx and neck. 
X2 test was used and P≤0.05 was considered 
with statistical significance.

Results

Preserved conditions of laryngeal function 

366 cases accepted laryngeal function preser-
vation surgery and the laryngeal function reser-

Table 1. Clinical types, T classification, clinical stage and surgical methods of laryngeal carcinoma 
(case, n)

Surgical methods
Clinical type T classification Clinical stage Total 

(n)Supraglottic Glottic Subglottic T1 T2 T3 T4 I II III IV

CO2 laser microsurgery 3 47 0 43 7 0 0 43 7 0 0 50
Partial laryngectomy without tracheostomy 5 37 0 27 14 1 0 27 13 2 0 42
Vertical frontolatered partial laryngectomy 15 104 0 19 89 11 0 17 75 27 0 119
Horizontal partial laryngectomy 22 0 0 4 8 10 0 2 6 13 1 22
Arslan 0 3 1 0 0 4 0 0 0 3 1 4
SCPL 28 99 2 0 53 66 10 0 49 66 14 129
Total laryngectomy 9 46 3 0 0 23 35 0 0 18 40 58
Total (n) 82 336 6 93 171 115 45 89 150 129 56 424

Table 2. Laryngeal cavity and neck recurrence of tumor grade and type of operation, the site of the 
tumor

Item Laryngeal cavity
recurrence (n)

Recurrence
rate (%) P Neck

recurrence (n)
Recurrence

rate (%) P

Type Supraglottic 6 7.32 0.047* 10 12.2 0.131
Glottic 23 6.85 21 6.25
Subglottic 2 33.33 1 16.67

Grade T1, T2 21 7.95 0.569 13 4.92 0.013
T3, T4 10 6.25 19 11.88

Operation Partial laryngectomy 27 7.38 1 22 6.01 0.006
Total laryngectomy 4 6.9 10 17.24

*Supraglottic compared with glottic, P=0.812; supraglottic compared with subglottic, P=0.091; Glottic compared with subglot-
tic, P=0.064.
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vation rate was 86.3%; while 92 cases (21.7%) 
accepted the partial laryngectomy without tra-
cheostomy. 50 cases (11.8%) accepted endo-
scopic surgery and 58 cases (13.7%) accepted 
total laryngectomy surgery. Decannulation rate 
was 86.5%, vertical frontolateral partial laryn-
gectomy of them for 93.2%, horizontal partial 
laryngectomy of them for 90.9%, supra cricoid 
partial laryngeal of them for 82.2%.

Postoperative pronunciation condition 

For patients without tracheotomy, after the first 
1~2 d we encouraged the patients to pro-
nounce. For patients with side anterior partial 
laryngectomy, postoperative 10 days we re- 
moved the throat mold and plugged pronuncia-
tion; patients with horizontal partial laryngec-
tomy and supracricoid partial laryngectomy, 
postoperative 2~3 d they tried to plug pro- 
nunciation. In the early days, hoarseness was 
rough, especially for supracricoid whole laryn-
gectomy patients but they can still be discern. 
Six months after the surgery, pronunciation 
quality had been improved significantly, and 
most of the sound are clear, slightly hoarse, 
prone to identify. For total laryngectomy pa- 
tients, they practiced preoperative esophagus 
pronunciation or Electronic larynx pronunci- 
ation.

Diet condition after surgery

For patients without tracheotomy, the gastric 
tubes were not given. 1~2 d after the surgery 
there was no dysphagia and obstruction. Two 
patients showed choking with the flow of juice, 
after diet training they got back to normal 
before discharge. For patients with other sur-
geries, after 10 or so days they resumed oral 
feeding. For supracricoid whole laryngectomy 
patients, most patients showed choking after 
eating, and the flow of juice was more obvious. 
Through various training and treatment, they all 
recovered to normal diet.

Postoperative review and survival rate

All the patients did outpatient review and tele-
phone follow-up, 9 cases loss to follow-up. 31 
cases showed larynx tumor recurrence, and 32 
cases showed neck recurrence or lymph node 
metastasis, including 5 cases of recurrence of 
throat and neck metastasis, 9 cases of distant 
metastasis, most of which occurred after less 

than one year (Table 2); death for 57 cases, 
relapse of them for 8 cases, cervical metasta-
sis for 13 cases, pulmonary metastasis for 5 
cases, hepatic metastases for 2 cases, brain 
metastases for 1 case, esophagus metastases 
for 1 case, pulmonary infection for 6 cases, 
acute renal failure for 2 cases, unknown reason 
for 19 cases, according to Kaplan-Meier to 
count survival rate, 3-year and 5-year survival 
rate were 90.7% and 84.1%. In this group 31 
cases showed throat recurrence, and there 
were 13 cases accepted partial laryngectomy 
row again, of which four cases of vertical side 
position and two cases of endoscopic CO2 laser 
with recurrence accepted SCPL; Three cases 
who did not accepted tracheotomy partial lar-
yngectomy and three cases who did not accept-
ed endoscopic CO2 laser endoscopic with recur-
rence accepted CO2 laser ablation. One case 
did not accept tracheotomy partial laryngecto-
my and twice endoscopic CO2 laser with recur-
rence accepted Arslan surgery. Except one 
case of postoperative pulmonary infection, one 
patient with respiratory failure and one case of 
recurrence died, the rest were all alive, and the 
laryngeal function were preserved.

Discussion

Laryngeal cancer treatments include surgery, 
radiation therapy, chemotherapy, immunother-
apy and so on, based on surgery; the choice 
should consider various factors, such as the 
primary site of the tumor, the extent of growth, 
histological features of the tumor, the patient’s 
age, physical condition and occupation and 
other factors. In the base of complete removal 
of the tumor, using minimally invasive way to 
preserve or reconstruct laryngeal function is 
the common goal of patients and doctors. 
Laryngeal function preservation rate, the rate 
of endoscopic surgery, tumor recurrence and 
survival rates are important indicators of throat 
surgery level in this region.

In clinical studies, we continue to improve and 
create new procedures to expand the rate of 
partial laryngectomy (up to 86.3%); the rate of 
laryngeal function preservation is high; we  
continuously improve the traditional steps; 
some received minimally invasive surgery; a 
total of 92 cases did not undergo tracheotomy, 
accounting for 21.7%; 50 cases received endo-
scopic surgery, accounting for 11.8%; due to 
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that the introduction of CO2 laser in our depart-
ment is late, in recent years, the rate of endo-
scopic surgery has significantly increased, sim-
plifying partial laryngectomy rehabilitation and 
reducing complications. We develop individual-
ized surgical approach according to the tumor 
site, stage, patients’ education degree and ge- 
neral status; major surgical procedures include: 
microscopic suspension laryngoscopy C02 laser 
tumor resection: Main indications: T1-T2 glottic 
laryngeal carcinoma, T1 supraglottic cancer. 
Laser surgery under suspension laryngoscope 
is an ideal procedure for early laryngeal cancer, 
with the advantages of easy to operate, less 
pain and no tracheotomy, which not only has 
better control effect, but also has good pronun-
ciation effect; but it is subject to the strict 
selection of appropriate patient. Whether endo-
scopic laser surgery is feasible for anterior 
commissure involvement is still controversial; 
most scholars [1-3] believe that for anterior 
commissure involvement, local control rate of 
laser treatment is low, and the recurrence rate 
is high, which may be due to that under suspen-
sion laryngoscopy, the tumor exposure is not 
satisfied in anterior commissure, thus affecting 
the extent of surgical resection; and the dis-
tance between anterior commissure mucosa 
and thyroid cartilage is only 2-3 mm, lacking 
sufficient security boundary. Some scholars [4] 
think that recurrence rates no matter is inde-
pendent of the involvement of the anterior com-
missure. We believe that the choice for anterior 
commissure involvement should be prudent, 
because endoscopy cannot guarantee com-
plete tumor resection and adequate security 
boundary. The principles of endoscopic laser 
surgery are that under endoscopy tumor can be 
completely exposed and there is sufficient 
security boundary. Partial laryngectomy with-
out tracheotomy: Since 2007, our hospital car-
ried out a thyroid cartilage window Hysterectomy 
without tracheotomy; the surgery is mainly suit-
able for early glottic carcinoma, especially ante-
rior commissure involvement. Fronto-anterior 
resection was performed for patients with vocal 
cord anterior commissure lesions; Thyroid car-
tilage “T-type” unilateral resection was per-
formed for patients with vocal cord or ventricu-
lar-bands lesions. When repairing and closing 
the laryngeal cavity, the front of laryngeal cavity 
flared, and side of cervical strap myofascial 
was separated, flipped, reinforced and stitched 

with the contralateral to close laryngeal cavity; 
the laryngeal cavity was transformed into the 
ladder or rectangular shape, expanding the 
cross sectional area of laryngeal cavity after 
operation to ensure smooth postoperative 
respiratory; a nasogastric tube was not set in 
surgery. On the second postoperative day, oral 
intake of food and pronunciation can be 
resumed. The procedure is simple and fast, and 
laryngeal function is well preserved, eliminating 
the postoperative tracheotomy and the nursing 
of nasal feeding, significantly reducing the suf-
fering of patients, shortening hospital stays 
and saving costs, so patients can get the best 
oncology and functional results [5]. Vertical 
side anterior partial laryngectomy and double 
pedicle flap repair was the main choice for T2 
glottic cancer involving the anterior commis-
sure with side lesions involving the full-length 
or most front-middle part of the vocal cord 
membrane, and part of the T3 glottic cancer. 
The procedure is characterized by the resection 
of most part of ipsilateral thyroid cartilage and 
a small portion of contralateral thyroid cartilage 
vertically; ipsilateral vocal cord and ventricular 
bands were resected outside the thyroid carti-
lage endometrial isolated from the arytenoid, 
meanwhile the anterior commissure throat tis-
sue was removed; if necessary, 1/3 of the con-
tralateral front vocal cord and ventricular band 
were also removed; the procedure reduces the 
tumor diffusion due to the cartilage endometri-
al defects in attachment of anterior commis-
sure tendon on thyroid cartilage. The extuba-
tion rate was 93.2%. In recent years, the opera-
tion has been improved, especially the resec-
tion of paraglottic gap, to reduce the recurrence 
rate. SCPL, originated in Europe, is another 
improvement and innovation in modern larynx 
surgery, ensuring the complete removal of 
advanced laryngeal cancer, achieving a similar 
survival to total laryngectomy surgery, preserv-
ing the three physiological functions of larynx 
(breathing, pronunciation and swallowing), and 
significantly improving the quality of life of 
patients. This surgical procedure has been 
widely applied in the domestic in recent years 
[6]. The removal of the tracheal tube is an 
important indicator of the recovery of laryngeal 
function after functional reconstruction and 
laryngectomy, and postoperative aspiration is 
also one of its major complications. This study 
completed a total of 129 cases of this surgery 
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and achieved better clinical results; the extuba-
tion rate was 82.2%; in order to improve the 
extubation rate and survival, we also carried 
out the surgical improvements, such as retain-
ing a small part of the external thyroid cartilage, 
snapping and stitching the piriform sinus muco-
sa or cricoid, reconstructing arytenoids, etc., 
which can improve extubation rate and reduce 
the occurrence of accidental swallowing. Hori- 
zontal partial laryngectomy and expanded hori-
zontal laryngectomy: Mainly suitable for supra-
glottic cancer and invasions in glottis. Total lar-
yngectomy: Mainly Suitable for advanced T3, 
T4 lesions, supraglottic lesions involving val-
lecula epiglottica and base of the tongue, sub-
glottic lesions violating the vocal cords with 
limited mobility or fixation, part of advanced 
laryngeal cancer, and poor general condition, 
especially pulmonary insufficiency.

Recurrent in laryngeal cancer treated by vari-
ous methods is an indisputable fact, including 
laryngeal cavity recurrence, regional recur-
rence and lymph node metastasis. Our data 
show that laryngeal cavity recurrence is unre-
lated with tumor grades and surgical proce-
dures; As long as the indications and surgical 
operations are strictly controlled, all kinds of 
laryngectomy preserving throat function will 
not increase the recurrence rate of laryngeal 
cavity. Surgical salvage surgery is the preferred 
way to treat such tumors; the main traditional 
method is total laryngectomy, regardless of the 
patient’s throat functional problems. The cur-
rent view is that surgery is the primary choice 
for the recurrent laryngeal cancer; laryngeal 
function could be preserved for suitable 
patients; Laser operation situ-recurrence can 
choose a secondary laser surgery or throat 
resection [7]; for part of local recurrence in the 
throat, laryngeal function sparing surgeries are 
also feasible, in which SCPL is a major one; 
some scholars found that for selected recur-
rent laryngeal cancer, SCPL (CHP or CHEP) can 
obtain a better local control on the base of pre-
serving laryngeal functions [8]. We still select-
ed partial laryngectomy preserving laryngeal 
function for some recurrent patients; in 31 
patients with laryngeal cavity recurrence, there 
are 13 cases receiving partial laryngectomy 
again, of which four cases with vertical side 
front position and two cases with endoscopic 
CO2 laser recurrence received SCPL again; 3 
cases receiving partial laryngectomy without 

tracheotomy and three cases of endoscopic 
CO2 laser recurrence received CO2 laser endo-
scopic resection again; 1 case receiving partial 
laryngectomy without tracheotomy and patients 
relapsing twice after endoscopic CO2 laser sur-
gery underwent Arslan surgery; excepting for 
one case of postoperative pulmonary infection, 
1 case of postoperative respiratory failure and 
one case of death after secondary recurrence, 
the rest were alive and preserved laryngeal 
function better.

Neck recurrence and neck lymph node metas-
tasis are the main reasons affecting the effica-
cy and prognostic factors. Their relevant fac-
tors may be pathological type, pathological 
stage, T grade, age, sex, etc., but results of dif-
ferent scholars were varied and there was no 
generally accepted [9-11]. This group of pa- 
tients showed that neck recurrence rate in T3, 
T4 lesions was higher than that in T1, T2 lesions 
(P=0.013<0.05). Neck recurrence and lymph 
node metastasis rate in patients with total lar-
yngectomy and lymph node metastasis were 
higher than that with partial laryngectomy, 
which were because total laryngectomy’s wide 
range of diseases. Cervical lymph node pro-
cessing is an important part for treatment of 
laryngeal cancer, and mastering the essential 
indications for neck dissection is critical. We 
believe that for T3, T4 of lesions, especially for 
supraglottic, routine selective neck dissection 
should be taken in order to reduce postopera-
tive recurrence and lymph node metastasis in 
the neck, particularly for II, III, IV area, because 
it is the region that lymph node metastasis of 
laryngeal cancer most likely to occur. 

Although surgery is the main treatment method 
for laryngeal cancer, radiotherapy and chemo-
therapy, biological therapy still cannot be 
ignored for the treatment. Especially for pa- 
tients at advanced stage, before the surgery or 
postoperative, radiotherapy and chemotherapy 
should be given to improve the survival rate 
and reduce the recurrence. At the same time a 
standardized systematic follow-up, follow-up 
period and the specific content should be 
established. Especially important for patients 
within one year after the surgery, most relapse 
occurs within 1 year after surgery. As early as 
the recurrence and metastasis are found, time-
ly treatment measures are taken and the lives 
and quality of life will be improving.
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