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ABSTRACT

Objective: The aim of this study is to review the oncological outcomes of T1-T4 glottic or supraglottic tumor patients who underwent supracricoid 
partial laryngectomy in our clinic.
Material and Methods: A total of 43 patients with laryngeal squamous cell carcinoma who underwent supracricoid partial laryngectomy between 
January 2014 and December 2016 in the Otorhinolaryngology Department of Istinye University Hospital were retrospectively analyzed. 
Postoperative data of these patients regarding surgical margin, nasogastric feeding tube removal time, decannulation time, postoperative 
radiotherapy, local regional recurrence, and distant metastases were recorded.
Results: Cricohyoidoepiglotopexy was applied to 16 patients by preserving both arytenoids and applied to 7 patients with a single arytenoid; 
Cricohyoidopexy was applied to 14 patients with both arytenoids preserved, and 6 patients were treated with a single arytenoid.
The five-year survival was compared for Cricohyoidopexy/Cricohyoidoepiglotopexy with single arytenoid to double arytenoid preservation and 
found to be 80%-76% (p=0.56). The mean 5-year survival was 88% in the post-operative radiotherapy group, and 86% in the non- radiotherapy 
group. The study compared patients with Cricohyoidopexy/Cricohyoidoepiglotopexy with a single arytenoid to those with double arytenoid 
preservation; the mean decannulation time was 54.23±34.12 to 35.62±27.08 (p=0.05). Postoperative radiotherapy prolonged the decannulation 
time (51.16±38.5 versus 32.68±20.1; p=0.043). The duration of nasogastric tube placement in the Cricohyoidopexy/Cricohyoidoepiglotopexy with 
a single arytenoid group was 50.3±14.3 and double arytenoid preservation was 35.17±32.9 (p=0.088). Nasogastric tube removal time was 
53.29±50.2 in the post-operative radiotherapy group and was 30.24±16.8 in patients who did not receive post-operative radiotherapy (p=0.040).
Conclusion: Supracricoid partial laryngectomy with Cricohyoidoepiglotopexy and Cricohyoidopexy had satisfactory oncological outcomes, and 
laryngeal function was preserved by rebuilding the neolarynx.
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INTRODUCTION

The larynx is an important organ in the upper airway with 
three main functions: speaking, breathing and swallowing. 
Anatomically, it is divided into three regions: the supraglottic 
larynx, the glottis, and the subglottic region (1).

Laryngeal cancers are the most common malignant tumors 
of the upper airway and most commonly originate from the 
glottic region (1, 2). More than 98% of laryngeal malignancies 
are well-differentiated squamous cell carcinomas; only 2% are 
chondrosarcomas, leiomyosarcomas, and melanomas (3).

There are various surgical and nonsurgical oncological options 
in the treatment of laryngeal cancers (4). It has been reported 
that organ preservation strategies based on the combination of 
chemotherapy and radiotherapy (RT) achieve oncological results 
similar to surgery, but they cause significant toxic effects (4, 5). In 
addition, the oncological results of chemoradiation protocols are 
not as good as surgery, and the functional results are poor in cases 
of invasion of the cartilage of the larynx or in bulky tumors (6).

In recent years, surgical treatment of laryngeal cancer 
has shifted from radical (total laryngectomy [TL]) to more 
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conservative surgical techniques (partial laryngectomies) in 
selected patients (7). Local control and survival rates are similar 
(1, 7). The most important advantage of partial laryngectomy is 
the preservation of the functions of the larynx, which provides 
a better quality of life (normal speech and swallowing and the 
absence of a permanent tracheostomy) (8, 9).

One of these conservative procedures, supracricoid partial 
laryngectomy (SCPL), was first described by Majer and Rieder 
in 1951 (10). Resection includes both true and false vocal 
cords, the paraglottic space, and the entire thyroid cartilage. 
If necessary, the epiglottis and pre-epiglottic space and a 
complete arytenoid cartilage can be included in the resection. 
The reconstruction is called cricohyoidopexy (CHP) if it is 
performed with 5 sutures that firmly join the cricoid to the 
hyoid bone, or cricohyoidoepiglottopexy (CHEP) if it is sutured 
with the epiglottis preserved (10).

SCPL is a partial laryngectomy technique that allows safe 
resection of selected T1-T4 glottic or supraglottic tumors. The 
aim of this study is to review the oncological outcomes of 
patients who underwent SCPL in our clinic.

MATERIAL AND METHODS

A total of 43 patients with laryngeal squamous cell carcinoma 
(LSCC) who underwent SCPL between January 2014 and 
December 2016 in the Otorhinolaryngology Department of 
Istinye University Hospital were retrospectively analyzed.

Pathological diagnosis was confirmed by preoperative biopsy 
in all patients.

Once LSCC was diagnosed, a multidisciplinary team of ENT, 
oncologists, radiotherapists, and radiologists discussed the 
diagnosis and treatment alternatives with patients and their 
families to make a decision. Tumor location and size, extent 
of tumor invasion, and regional lymph node metastases were 
assessed by preoperative examinations including contrast-
enhanced magnetic resonance imaging and laryngoscopy. 
Age, gender, smoking, alcohol consumption, TNM stages, and 
pathology type were documented. Postoperative data of these 
patients regarding surgical margin, nasogastric feeding tube 
removal time, decannulation time, postoperative radiotherapy, 
local regional recurrence, and distant metastases were 
recorded. Tumor stages were determined according to TNM 
classification, which was determined according to the 8th 
edition of the American Joint Committee on Cancer (AJCC) (11).

This research was conducted according to the Declaration of 
Helsinki for Biomedical Research Involving Human Subjects 
(WMA; 1997) and was approved by the ethics committee of 
Istinye University Hospital (2017-KAEK-120)/ 2/2021.G-70). All 
participants gave written consent after being informed about 
the procedures and purpose of the study.

Operations

All patients were treated with CHEP and CHP based on their 
preoperative assessment, and operated on by the same 

surgical team according to the technique previously described. 
Surgical margins of all laryngeal specimens were examined by 
pathologists.

Postoperative care

Nasogastric feeding tube (NGT) and temporary tracheostomy 
were applied to all patients at surgery. Air humidification was 
provided with a tracheostomy cannula in all patients and 
the cannula was cleaned daily. Nutrition of the patients was 
started with NGT on the first postoperative day. Swallowing 
exercises were performed first with solid foods, then with 
liquids on the 20th day after surgery. The feeding tube was 
removed when normal oral feeding was deemed satisfactory. 
When normal breathing without shortness of breath was 
maintained for at least 48 hours, the tracheostomy was 
closed. Postoperative complications were recorded, and 
related treatments were applied to these patients. Local 
recurrence, regional recurrence, locoregional recurrence, and 
distant metastases were recorded and necessary treatments 
were conducted for these patients.

Statistical analyses

For statistical analysis, the IBM SPSS Statistics version 21 
software package was used. Data are presented as median 
and range or interquartile range (IQR). The Mann-Whitney test 
was used to compare continuous variables. The Kaplan-Meier 
Method (log rank test) was used to calculate the unadjusted 
survival rate. A p value of less than 0.05 was considered the 
threshold for statistical significance.

RESULTS

Our study included 43 patients. CHEP was applied to 16 patients 
by preserving both arytenoids and applied to 7 patients with 
a single arytenoid; CHP was applied to 14 patients with both 
arytenoids preserved, and 6 patients were treated with a 
single arytenoid. The youngest patient was 32 years old; the 
oldest patient was 94 years old (32-94/mean 62.4±11.69). 39 
patients were male and 4 were female. Simultaneous neck 
dissection was performed in 38 of the patients. Post-operative 
radiotherapy (RT)/chemotherapy was applied to 18 patients. 
The number of patients and adjuvant treatment status (CT/RT) 
are given in Table 1, and the demographic and clinical data of 
the patients are given in Table 2.

Table 1. Number of patients and adjuvant treatment status (KT/RT)

RT/KT + RT/KT - Total

CHP 9 5 14

CHEP 5 11 16

A-CHP 3 3 6

A-CHeP 1 7 7

Total 17 26 43

CHP: Cricohyoidopexy; CHEP: cricohyoidoepiglottopexy; A-CHP: cricohyoidopexy 
with preservation of one arytenoid; A-CHEP: cricohyoidoepiglottopexy 
cricohyoidopexy with preservation of one arytenoid
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When the five-year survival rate was examined, no significant 
difference was observed between the patients who underwent 
CHP/CHEP with single arytenoid and patients with double 
arytenoid preservation (80%-76%; p=0.56) (Figure 1). The mean 
5-year survival rate was 88% in the post-operative RT group, 
and 86% in the non-RT group (Figure 2).

All patients were decannulated, except for one patient who 
underwent CHP. The earliest postoperative decannulation time 
was 20 days and the latest was 140 days (mean 41 days). In 
patients who underwent CHP/CHEP with a single arytenoid 
compared to those with double arytenoid preservation, the 
mean decannulation time was 54.23±34.12 to 35.62±27.08 
(p=0.05) (Figure 3). Postoperative radiotherapy prolonged the 
decannulation time (51.16±38.5 versus 32.68±20.1; p=0.043) 
(Figure 4).

All patients started oral feeding, except for 2 patients, and PEG 
was opened. NGT removal time was 19 days at the earliest and 
110 days at the latest (mean 32). The duration of nasogastric 

Figure 1. Kaplan-Meier analysis of disease-specific survival in 
patients with single arytenoid to double arytenoid 
preservation. (1- Single arytenoid, 2- Double arytenoid)

Figure 2. Kaplan-Meier analysis of disease-specific survival in 
patients with single arytenoid to double arytenoid preservation. 
(1- Radiotherapy group, 2- Non-Radiotherapy group)

Figure 3. Comparison of decannulation time between single 
arytenoid to double arytenoid preservation (1- Single 
arytenoid, 2- Double arytenoid)

Table 2. Demographics and clinical characteristics of 43 
patients.

Mean Range

Age 62,4 32-94

n %

Sex

Male 39 90,7

Famale 4 9,3

Drinking

+ 10 23,3

- 33 76,7

Smoking

+ 41 95,3

- 2 4,7

Stage

Early 14 32,5

T2N0 14 32,5

Advanced 29 67,5

T2N1 3 7

T2N2b 3 7

T3N0 7 16,3

T3N1 4 9,3

T3N2b 6 14

T4N0 5 11,6

T4N2a 1 2,3

Neck Dissection

+ 38 88,4

- 5 11,6
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tube placement was relatively longer in the CHP/CHEP with 
a single arytenoid group than double arytenoid preservation 
(50.3±14.3 versus 35.17±32.9, p=0.088) (Figure 5).

NGT removal time was 53.29±50.2 in the post-operative 
radiotherapy group and 30.24±16.8 in patients who did not 
receive post-operative RT (p=0.040) (Figure 6).

Of the patients who were operated on, 14 were in the early 
stage (I-II) and 29 were in the late stage (III-IV).

The mean follow-up period was 62.9 months; 9 patients died 
during this period. Of these, 3 died due to lung carcinoma, 2 
due to myocardial infarction, 3 due to locoregional recurrence, 
and 1 due to distant organ metastasis.

DISCUSSION

The treatment of laryngeal cancer aims to increase survival 
while maintaining quality of life as much as possible. While total 
laryngectomy offers the best results in terms of oncological 
safety, there are aspects that negatively affect the quality of 
life such as the presence of permanent tracheotomy and loss 
of voice. Therefore, it is important to apply larynx-sparing 
procedures in locally advanced cases (10, 12, 13). Radiation 
therapy alone, concomitant chemoradiotherapy, transoral laser 
surgery, and supracricoid laryngectomy are generally used in 
the treatment of early and selected locally-advanced laryngeal 
cancers with the advantage of preserving laryngeal function 
(14-17). Appropriate patient selection seems to be the most 
important factor for the technique to have good oncological 
and functional results. The functional capacity of the patient 
and the lesion should be examined in detail.

SCPL is one of the organ-preserving treatment options 
commonly used in the treatment of glottic and supraglottic 
laryngeal cancer. It has been shown to have reliable oncological 
results in many studies in the literature (18-21). In the 
literature, the 5-year local control rates vary between 71% 
and 95.7%. Five-year overall survival is 65%-95% (19, 21-30). 
Larynx preservation rate after SCPL is approximately 85%, and 
TL is applied in approximately 10% of patients for functional or 
oncological reasons (24, 26). In the follow-up of the patients in 
the study, TL operation was not needed in any of the patients. 
However, 3 patients died due to lung carcinoma, 2 patients 
due to myocardial infarction, 3 patients due to locoregional 
recurrence, and 1 patient due to distant organ metastasis.

 Wang et al. found that in their series, the mean decannulation 
time was 41 days and the decannulation rate was 97.6%. 
Decannulation was achieved in nearly all patients, with the 
average time to decannulation being 20±11.52 days in CHEP 
patients and 28±8.92 days in CHP (21). In the series of Pelini 
et al. the tracheostomy tube was removed in 75 (91%) of 82 
patients between 6 and 180 days (mean 19.3 days) after surgery 
(30). In our series, all patients were decannulated, except for 
one patient who underwent CHP. The earliest postoperative 
decannulation time was 20 days and the latest was 140 days 
(mean 41 days).

Figure 6. Comparison of nasogastric removal time between 
post-operative radiotherapy group to non-radiotherapy 
group. (1- Non-radiotherapy group, 2- Radiotherapy group)

Figure 5. Comparison of decannulation time between post-
operative radiotherapy group to non-radiotherapy group. 
(1- Non-radiotherapy group, 2- Radiotherapy group)

Figure 4. Comparison of nasogastric removal time between 
single arytenoid to double arytenoid preservation (1- Single 
arytenoid, 2- Double arytenoid)
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NGT removal time varies between 15 and 70 days, according 
to the literature (17, 31-33). Wang et al. reported the mean 
nasogastric tube removal time as 18 days in CHEP patients and 
25 days in CHP patients (21). Although this is compatible with 
the literature, the factors affecting NGT run time include the 
fact that the patients in our series are in the late stages of 
disease and that the frequency of postoperative RT is high.

Early or late complications can be seen in the follow-up after 
SCPL operation. In the early period, local complications such 
as abscess, wound infection, hematoma, bleeding, opening of 
pexial sutures and related laryngocutaneous fistula formation, 
respiratory complications due to bronchopulmonary infection, 
and laryngeal stenosis are seen. Pneumonia due to aspiration 
can be seen because of swallowing disorders. In the late period, 
stenosis and airway problems may occur due to laryngeal 
membrane, residual false cord or arytenoid edema. In laryngeal 
membrane formation, laser resection is useful in opening the 
obstruction. Severe stenosis due to granulation tissue may be 
seen in some patients. Other late complications are subglottic 
stenosis due to tracheostomy and anterior synechia due to 
pexial opening (34). One patient in our series had diffuse 
subcutaneous emphysema in the early postoperative period 
and was treated. No late complications were observed in any 
of the patients.

In conclusion, this study comprehensively analyzed 43 
glottic and supraglottic laryngeal carcinoma patients and 
demonstrated that patients treated with CHEP and CHP had 
satisfactory oncological outcomes, and laryngeal function was 
preserved by rebuilding the neolarynx. Laryngeal carcinoma 
should be treated with the intent of organ-sparing, and our 
reliable data indicate that the SCPL can serve as a standard 
procedure for adequate tumor resection and function 
preservation for selected patients with T1-T4 glottic and 
supraglottic carcinomas.
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