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Effect of different surgical modalities on swallowing-
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squamous cell carcinoma: how should we choose?
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Laryngeal cancer is a  more common type of disease in the clinical 
otolaryngology department, and it is generally treated with surgical re-
section [1, 2]. Laryngeal cancer is the most common malignant tumors of 
head and neck in our country. The incidence is about 1.12/100 000 and 
the standardized death rate is 0.61/100 000 [3, 4]. Surgery for laryngeal 
cancer requires as much laryngeal function as possible while undergoing 
removal of the lesion [5]. There are different surgical methods for differ-
ent stages of laryngeal cancer. The choice of surgical procedure is based 
on tumor size, location, possible post-operative dysfunction, surgical or 
radiation physician’s treatment level and experience, occurrence func-
tion, quality of life, and treatment outcome [6–8]. For T1-2N0 laryngeal 
cancer patients, oral laser resection of laryngeal cancer and oral robotic 
surgery are the most common options. Both of them have the character-
istics of little trauma, no incision on the body surface, short hospital stay, 
low cost, and good functional recovery after surgery [9, 10]. For laryngeal 
cancer patients with T1-2N1-3/T3N0-3, surgery with or without radio-
therapy or radiotherapy with cisplatin is recommended first if the patient 
can tolerate both surgery and cisplatin. Surgery is preferred for patients 
who can tolerate surgery but are intolerant to cisplatin. For patients who 
cannot tolerate surgery and can tolerate cisplatin, radiotherapy with cis-
platin chemotherapy is preferred. For patients who cannot tolerate both 
surgery and cisplatin, radiotherapy alone is preferred [11]. For laryngeal 
cancer with a  locally advanced stage or distant metastasis, an appro-
priate radiotherapy program can be selected according to lymph node 
involvement, major vessel involvement, incisal margin status, etc. [12].

In traditional surgical treatment, total larynx resection postoperative 
patients lose laryngeal function, are prone to swallowing disorders, and 
poor quality of life [13]. With the continuous development of surgical 
techniques, the emergence of partial laryngectomy makes it possible to 
preserve laryngeal function in patients with laryngeal cancer [14]. Par-
tial laryngectomy currently includes horizontal partial laryngectomy and 
vertical partial laryngectomy. Both surgical methods are ideal in treating 
laryngeal cancer, and there is no unified clinical standard for which surgi-
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cal treatment is taken, and the difference between 
the two surgical procedures is rarely reported [15]. 
To further determine the impact of the two sur-
geries on laryngeal cancer patients, this paper 
retrospectively analyzes the data of patients treat-
ed by the two surgeries in our hospital, analyzes 
the impact of the two surgeries on the quality of 
life and swallowing function. It is hoped that this 
study provides a theoretical basis for the clinical 
treatment of laryngeal cancer.

General data of 68 patients with glottic laryn-
geal squamous cell carcinoma admitted to our 
hospital between January 2020 and December 
2021 were also retrospectively included. General 
information of the selected objects is shown in 
Table I.

Inclusion criteria: (1) patients with first onset 
and first surgical treatment; (2) patients with pre-
operative pathological biopsy suggesting glottic 
laryngeal squamous cell carcinoma; (3) all patients 
underwent preoperative imaging examination to 
determine the primary lesion and the scope of 
invasion, without distant metastases; and (4) pa-
tients with complete clinical data. Exclusion crite-
ria: (1) patients treated with chemoradiotherapy 
before surgery; (2) patients complicated with oth-
er malignancies; (3) patients with congenital la-
ryngeal malformations; (4) patients with a history 
of laryngeal surgery; and (5) patients participating 
in other researchers. The prevalence of all subjects 
is shown in Table I.

According to the patient surgical procedure, 
only patients with simple vertical partial laryngeal 
resection or simple partial vertical laryngectomy 
were included, and 5 partial horizontal vertical lar-
yngectomies and patients with metastases were 
excluded, and 63 patients were finally included as 
the study subjects.

The patient was intubated with a  low endo-
tracheal tube after local anesthesia. The curved 
transverse incision was centered on the ring 
methyl membrane, and the skin and the flap were 
separated layer by layer, and the white neck line 
was cut to fully expose the larynx. The annular 
cartilage cut the ring nail membrane to the vocal 
cord process and examined the glottis. The split 
carformate cartilage was detected in the median 
deviation, and the larynx was explored. After split-
ting the formoid cartilage, the affected formoid 
cartilage endoperiosteum should be peeled off, 
and the upper edge of the ventricular zone should 
be cut horizontally along the upper edge of the 
formoid cartilage toward the arytenoid epiglotti-
tis. The upper and lower incision is combined, if 
necessary, and the arytenoid cartilage can be ex-
cised. The glottic defect was repaired in the pyri-
form fossa mucosa. The anterior residual edge of 
the lateral ventricular band and the vocal cord and 

Table I. General information of the patients

Variable X±s/N (%)

Sex:

Man 64 (94.1)

Woman 4 (5.9)

Age 61.9 ±9.3

Nation:

The Han nationality 65 (95.6)

Other 3 (4.4)

Degree of education:

An illiterate person 11 (16.2)

Primary school or junior high school 33 (48.5)

High school or technical secondary school 16 (23.5)

College or above 8 (11.8)

Marital status:

Married 62 (91.2)

Divorced/widowed 6 (8.8)

Occupation:

Be on the job/active worker/being 
employed 

6 (8.8)

Retired 34 (50.0)

Other 28 (41.2)

Smoking:

Deny 19 (27.9)

Yes 40 (58.8)

Has quit smoking 9 (13.2)

Drinking:

Deny 38 (55.9)

Yes 23 (33.8)

Has quit the wine/drinking 7 (10.3)

Tumor stage:

Issues/stage 1 and issues/stage 2 58 (85.3)

Stage 3 and 4 10 (14.7)

T-stage:

T1 44 (64.7)

T2 14 (20.6)

T3/T4 10 (14.7)

M:

M0 65 (95.6)

M1 3 (4.4)

N-stage:

N0 54 (79.4)

N1/ N2 14 (20.6)

Type of surgery:

Vertical partial laryngectomy 45 (66.2)

Horizontal partial laryngectomy 18 (26.5)

Horizontal vertical partial laryngectomy 5 (7.4)

Pathology type:

Malignant (squamous cell carcinoma) 68 (100)
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the medial edge of the lateral ribbon muscle with 
the fascia band, bypassing the anterior count-
er-suture edge of the formoid cartilage plate, and 
stretching the anterior and posterior diameter of 
the throat. A notch at the upper end and the lower 
end of the thyroid cartilage plate was fixed, the 
anterior cervical ribbon muscle was strengthened, 
the drainage skin piece was placed, and the sub-
cutaneous tissue was stitched in the opposite po-
sition.

After tracheotomy under local anesthesia, intu-
bation, and general anesthesia, with a horizontal 
arc incision in the neck, the median lowest point 
was located in the middle of the parathyroid carti-
lage, at both ends of the leading edge of the ster-
nocleidomastoid muscle. The latissimus neck flap 
was isolated and the hyoid and formoid cartilage 
were exposed. The superior hyoid muscle group 
on the upper side of the hyoid was cut close to the 
lesion, and cut in the middle of the hyoid or biased 
to the healthy side of the hypus on the affected 
side, which fully exposed the formoid cartilage. 
The hydromandrium was cut along the upper mar-
gin of the thyroid cartilage and dissected down, 
and the subpharyngeal constrictor attached to the 
lateral margin of the thyroid cartilage was severed, 
fully exposing the working thyroid cartilage. The 
inner periosteum was dissected, the upper half 
and upper angle of the affected parathyroid car-
tilage were removed, and the incision was slightly 
tilted up to avoid injuring the anterior combina-
tion. When cutting to the contralateral side, it 
was gradually tilted from the midline to retain the 
upper thyroid cartilage angle at the contralateral 
side. Cut the piriform nest on the affected side, 
the scissors toward the direction of the tongue 
will be wrinkled, cut to between the epiglottis and 
the root of the tongue for the whole layer cut, cut 
to the countermeasure tongue will be wrinkled. 
Observe the tumor range and wrinkle into the la-
ryngeal vestibule in the contralateral laryngeal el-
ement, cut horizontally along the laryngeal cham-
ber, separate the detection chamber and the vocal 
cord to the anterior combination, cut horizontally 
from the anterior to the posterior chamber in the 

affected laryngeal chamber, and remove the com-
partment above the vocal cord process to remove 
the specimen. When both sides of the arytenoid 
wrinkle into the laryngeal chamber, damage to the 
arytenoid cartilage should be avoided. Closing the 
arytenoid will wrinkle the mucosa and repair the 
residual medial mucosa and vocal cord margin of 
the piriform socket. The affected lateral hyoid was 
removed, the hyoid and formoid cartilage margin 
were closed with line 4, the hypopharyngeal mu-
cosa was layered with suture, and the ribbon mus-
cle was strengthened. The skin patch was drained, 
and the skin was sutured.

Total quality and dimension score levels of 2, 
4, 12, 24, and 48 weeks, including distress, feed-
ing process, swallowing symptom frequency, food 
choice, verbal communication, swallowing fear, 
panic, mental health, social life, fatigue and sleep 
frequency, and food texture, were observed. The 
correlation of the total quality of life (QoL) score 
with each dimension score was analyzed. The 
swallowing function classification was observed 
at different time points, and the correlation be-
tween swallowing function grade and quality of 
life was analyzed.

Using SPSS 23.0 statistical software, measure-
ment data were represented as ± s, t-test, count 
data as percentage, using c2 test, the contrast be-
tween multiple groups was detected by repeated 
measure variance, and p < 0.05 was considered 
statistically significant.

The swallowing QOL scores varied at different 
time points (p < 0.001); no significant difference 
between time and group interaction (p > 0.05) 
was observed; and the total swallowing QOL score 
between different groups is significant difference 
(p < 0.05) (Table II).

Statistical differences occurred at different time 
points (p < 0.001); no significant difference between 
time and group interaction was observed (p > 0.05); 
and distress scores between different groups are 
significant difference (p < 0.01) (Table III).

In recent years, with the change of people’s life-
style and eating habits and the aggravation of en-
vironmental pollution, the incidence of throat can-

Table II. Comparison of the two surgical swallowing-related total scores of QoL

Variable Vertical half throat Horizontal half throat

Two weeks after surgery 2083.33 ±1096.05 1536.11 ±690.44

Four weeks after surgery 2586.11 ±979.09 1948.61 ±585.39

Twelve weeks after surgery 3290.00 ±702.66 2851.67 ±781.90

Twenty-four weeks after surgery 3843.89 ±481.21 3280.59 ±1059.13

Forty-eight weeks after surgery 3833.50 ±1398.72 3457.00 ±1462.58

FTime dye time, p 50.689, < 0.001

FBetween groups of endometrium, p 5.832, 0.019

FIntergroup of time electrode, p 0.324, 0.861
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cer has increased year by year. Clinical treatment 
of laryngeal cancer is mainly to improve the local 
control rate, preoperative evaluation of tumor 
scope, intraoperative protection of the cricoaryte-
noid joint, and postoperative swallowing function 
[6, 7]. At present, clinical partial laryngectomy is 
used to treat laryngeal cancer patients and good 
results are achieved [8, 9]. With the early detection 
of laryngeal cancer, the strengthening of the com-
prehensive treatment concept and the progress of 
repair and reconstruction means, laryngeal cancer 
surgery emphasizes the preservation of the laryn-
geal function as much as possible to improve the 
quality of life of patients [10, 11]. Therefore, how 
to choose surgical methods to improve the post-
operative quality of life of patients has become 
the focus of clinical attention [12].

This paper retrospectively analyzes the clinical 
data of patients with glottic laryngeal squamous 
cell carcinoma in our hospital, compares the post-
operative quality of life of patients with partial 
and horizontal laryngectomy, the results of two 
kinds of patients are better/different at different 
time points than patients at different time points, 
suggesting that the postoperative quality of life 
of patients treated by vertical partial resection is 
better. The comparison of the scores of the other 
dimensions of the quality of life also showed that 
the vertical hemithroat patients were significant-
ly better than those of the other dimensions. The 
swallowing function of both surgical patients was 
also graded later, and the results showed that the 
swallowing function grade was also significantly 
different between the two groups. This was be-
cause the partial horizontal laryngectomy was 
performed above the level of the vocal cord, the 
complete removal of the supraglottic structure, 
the normal movement of the lateral arytenoid 
cartilage, and the vocal cord was retained intact 
[1]. However, with the loss of laryngeal vestibular 
structure, the protective function of the larynx was 
completely compensated by the glottis closure, 
and the chance of vocal cord mucosal impact was 
increased, resulting in mucosal thickening and af-
fecting the swallowing function and quality of life 

[3]. However, vertical laryngeal partial resection 
can retain the normal swallowing and occurrence 
of the function to the greatest extent, due to the 
more preserved tissue, the postoperative swallow-
ing function and quality of life of patients are not 
affected [13]. When observing the relationship be-
tween swallowing function grade and QOL, it was 
found that the two groups of surgical patients 
were mostly negatively correlated with the total 
score of quality of life, indicating that the higher 
the QOL score, the lower the swallowing function 
grade, and the better the swallowing function. 
This paper compares the quality of life and swal-
lowing function in the patients of the two differ-
ent surgical methods, and thus provides a basis 
for the clinical treatment of laryngeal cancer. This 
will provide more reference for the selection of la-
ryngeal cancer surgery.

However, this paper still has some limitations: 
(1) Small sample size. Only 63 patients were in-
cluded in this study; (2) The comparison between 
primary outcome indicators and secondary out-
come indicators is not clear so it is difficult to 
draw an accurate and complete clinical conclu-
sion; (3) The evaluation system is relatively sim-
ple, and more authoritative and comprehensive 
scales can be further adopted to evaluate it in the 
follow-up process. The next step will be a multi-
center large-sample control study to further verify 
the accuracy of the results.

In conclusion, vertical partial laryngectomy for 
patients with glottic laryngeal squamous cell car-
cinoma is helpful to improve the postoperative 
quality of life and significantly improve the swal-
lowing function, which is worthy of clinical appli-
cation and promotion.
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Table III. Comparison of the two types of postoperative distress-related QoL scores

Variable Vertical half throat Horizontal half throat

Two weeks after surgery 71.13 ±66.84 32.81 ±33.81

Four weeks after surgery 84.38 ±62.45 54.69 ±49.34

Twelve weeks after surgery 129.38 ±45.95 89.06 ±30.23

Twenty-four weeks after surgery 163.12 ±42.74 140.63 ±34.00

Forty-eight weeks after surgery 188.75 ±19.57 168.75 ±42.33

FTime dye time, p 53.354, < 0.001

FBetween groups of endometrium, p 8.313, 0.006

FIntergroup of time electrode, p 1.244, 0.304
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