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Original Article

INTRODUCTION

It is fundamental to provide patients with optimum quality of 
life following laryngeal cancer therapy. Therefore, it is highly im-
portant to perform organ-preserving operations, as well as to re-
solve the disease. Supracricoid partial laryngectomy (SCPL) is a 
good alternative for the treatment of T2 and limited T3 stage la-
ryngeal cancer patients who are difficult to control using radio-
therapy (RT).

The aim of this surgery is to reintegrate patients into social life 
by safely removing the tumor, leaving a functional organ, and 
providing physiological functions of speech, swallowing, and as-
piration. Therefore, arytenoid cartilage and at least one function-
al arytenoid should not be infiltrated with the tumor in order to 
perform this surgery. Preservation of the hyoid bone varies de-
pending on tumor prevalence [1].

Swallowing problems of SCPL patients are the main cause for 
hospitalization; oral feeding, which begins on day 7, can be pro-
longed to 35–40 days. This leads to increased treatment costs [2]. 
To avoid this prolonged healing period, and achieve functional 
swallowing after surgery, the twelfth cranial nerve and nervus 
laryngeus superior-inferior should remain intact, and cartilage 
structures should be covered with mucosa to the greatest extent 
possible [3]. 

The decannulation of the patients who were operated on us-
ing this technique is important in order to begin nutrition. The 
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Objectives. The aim of this study was to compare the effect of the presence of one or two arytenoids on early/late period 
swallowing-aspiration functions. 

Methods. Supracricoid partial laryngectomy (SCPL) with the diagnosis of laryngeal cancer between 2012 and 2014 were 
retrospectively evaluated. The patients were categorized into two groups as follows: group I, patients who underwent 
SCPL with one arytenoid cartilage and group II, patients who underwent SCPL with two arytenoid cartilages. The 
time of decannulation and oral feeding onset, and swallowing-aspiration functions were evaluated and compared in 
the early nutritional period, first, and third months. 

Results. There was no significant correlation between decannulation time and swallowing-aspiration. The aspiration rates in 
group I and group II were similar and there was no significant difference in oral feeding onset and aspiration grades 
in the first and third months between both groups. 

Conclusion. We found similar oncological and functional outcomes in SCPL which protected one or two arytenoid carti-
lages. Therefore we suggest to be performed one arytenoid cartilage SCPL in selected patients who was advance stage 
and tumor volume over with larynx cancer.

Keywords. Arytenoid; Aspiration; Partial Laryngectomy; Swallowing

http://crossmark.crossref.org/dialog/?doi=10.21053/ceo.2015.01837&domain=pdf&date_stamp=2017-12-01


Kılıç C et al. The Effect of Arytenoid Cartilages    345

decannulation occurs on different days depending on arytenoid 
edema; early decannulation allows for the protection of the 
cough reflex, and early arytenoid mobilization (by increasing 
larynx). This, in turn, leads to the development of swallowing, 
and decreases aspiration. 

In the literature, there are different results on the effect of the 
presence of arytenoids on function. It was reported that decan-
nulation time and aspiration grades were longer in SCPL pa-
tients with one arytenoid compared to SCPL patients with two 
arytenoids [4]. In the light of this theoretical information, pa-
tients with two arytenoids were considered to have a better 
swallowing function. However, we believe that SCPL patients 
with one arytenoid have better swallowing-aspiration functions; 
therefore in this study, we aimed to present the swallowing-aspi-
ration functions in early and late period and the surgical out-
come in SCPL patients with one arytenoid and two arytenoids. 

MATERIALS AND METHODS

The medical records of 37 patients who underwent SCPL with 
the diagnosis of laryngeal cancer between 2012 and 2014 were 
retrospectively evaluated. There were 35 (94%) male patients, 
and 2 female patients (6%). All patients lesion, was localized in 
supraglottis. According to the American Joint Committee on 
Cancer (AJCC) 2010, 26 patients (70%) were stage T3 and 11 
patients (30%) were stage T2. 

Twenty-five patients (67%) underwent SCPL with two aryte-
noids and 12 patients (32%) underwent SCPL with one aryte-
noid. These patients were categorized into two groups as follows: 
group I and group II. Group I included patients who underwent 
SCPL with one arytenoid cartilage; group II included patients 
who underwent SCPL with two arytenoid cartilages. Patients 
were decannulated on days 7–12 regarding any postoperative 
complications (air leak into neck, re-exploration). Oral feeding 
with soft and solid food was started on days 9–15 depending on 
decannulation time. The nasogastric tube was removed from the 
patients who were considered to have adequate oral feeding. 
Swallowing-aspiration functions of all patients were assessed ac-
cording to the Pearson [5] and Leipzig [6] aspiration scale (grade 

1, no aspiration; grade 2, rare cough, no serious problem; grade 
3, apparent cough increased with nourishment; grade 4, pneu-
monia). Aspiration was scored in the early period (onset of first 
enteral nutrition), first month, and third month.

The study did not include patients receiving postoperative ra-
diotherapy or chemoradiotherapy. However, 2 patients had re-
ceived preoperative radiotherapy. All patients underwent bilater-
al lateral neck dissection (level 2, 3, 4), N stage of these patients 
were N0 and N1. 

One-quarter of the posterior vocal cord was left in front of 
the intact arytenoid (Fig. 1). To prevent their deviation to the 
posterior cricoid, arytenoids were sutured by using a vicryl su-
ture. Cricohyoidopexy was performed on 36 patients (97%) for 
reconstruction. On the other hand, cricoglossopexy was per-
formed on 1 patient (3%) for reconstruction (as the hyoid bone 
was added into the specimen). The pyriform sinus mucosa was 
sutured without a gap by using 4.0 vicryl. A nasogastric tube 
was used for nutrition in the early postoperative period. 

Statistical analysis
The SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA) was used 

for statistical analysis. The Kolmogorov-Smirnov test was used 
to test whether the groups fit a normal distribution. The one-
way ANOVA test was used to analyze the effect of univariates 
on swallowing. The Wilcoxon test was used to analyze the effects 
of time on swallowing. The Mann-Whitney U-test was used to 
determine the differences between the groups. The P-value 
<0.05 was considered significant.

RESULTS

The age of the patients ranged between 44–69 years, and the 
median age was 55±7 years. In both groups, age did not have a 
significant effect on aspiration in early feeding period, first 
month, and third month (P=0.463, P=0.333, and P=0.999, re-
spectively). Patients in group I were decannulated on days 7–12 

   The decannulation time and time to start enteral nutrition 
were similar in both groups.

   Aspiration rates were better in the group I with one arytenoid 
removal.

   In this study we found similar oncological and functional out-
comes in supracricoid partial laryngectomy (SCPL).

   We suggest to be performed one arytenoid cartilage SCPL in 
selected patients.
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Fig. 1. One-quarter of the posterior vocal cord was left in front of the 
intact arytenoid.
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(7.6±1.6), and patients in group II were decannulated on days 
7–12 (8.2±1.8). There was no difference in time to decannula-
tion between the groups correlation between decannulation 
time and swallowing-aspiration (P=0.040)

Enteral nutrition was initiated on days 9–15 (10.1±1.8) in 
group I, and on days 9–15 (10.4±2.0) in group II. There was no 
difference in time to start feeding between the groups (P=0.563).

We compared the aspiration grades in group I at the onset of 
first enteral nutrition, first month, and third month. At the third 
month, 91% of the patients had complete feeding (Table 1). 
Similarly, we compared the aspiration grades in group II at the 
onset of first oral feeding, first month, and third month. At the 
third month, 84% of the patients had complete feeding (Table 1).

In both groups, the swallowing-aspiration rates were signifi-
cantly better in the first month compared to first enteral nutri-
tion (P=0.005). In both groups, swallowing-aspiration in the 
third month was significantly better compared to first month 
(P<0.005).

There was no significant difference in first enteral nutrition 
grade between group I and group II (P=0.643). Similarly, we did 
not find significant differences in first month feeding rates 
(P=0.786) and third month feeding rates (P=0.451) between 
group I and group II. In group II, 2 patients (5%) received pre-
operative RT. These patients had aspiration scores of grade 4 in 
early nutrition period, grade 2 in the first month, and grade 2 in 
the third month.

DISCUSSION

Enteral nutrition was provided at an optimal level in all patients, 
including those who underwent endolaryngeal laser surgery (due 
to larynx surgery) or total laryngectomy [7]. On the other hand, 
in late stage tumors, speech and the physiological airway cannot 

be protected due to organ loss, and this has a negative effect on 
the social adaptation of patients. Thus, organ-protective surgeries 
are important, and surgeons should push the limits in oncologi-
cal conditions as far as possible. SCPL is contraindicated in cases 
of tumor spreading to the upper boundary of the cricoid carti-
lage/invasion of cricoid cartilage, posterior commissure involve-
ment, tumor spread to the outer perichondrium of the thyroid 
cartilage, hyoid bone, or outside larynx. If these anatomical 
structures are not involved, SCPL preserving a single arytenoid 
(in oncological boundaries) should be considered before total 
laryngectomy, to maintain physiological airway and speech. 

Different authors, including Marchese-Ragona et al. [8], O’Neil 
et al. [9], and Rosenbek et al. [10] have reported different scales 
for scoring aspiration-swallowing. The Pearson [5] and Leipzig 
[6] scoring, which was also used in the current study, is frequent-
ly used in the literature.

According to the literature [11], the mean decannulation time 
for patients who undergo SCPL ranges between 9–30 days. Ay-
genc et al. [3] reported that the resection of arytenoid cartilage 
has no significant effect on decannulation time. In the present 
study, the mean decannulation time was 7.2 days in group I, and 
8.2 days in group II. These findings were consistent with the lit-
erature, and the decannulation time in both groups had no sig-
nificant effect on aspiration.

Different studies have reported contradictory effects of age on 
aspiration in patients who undergo SCPL. Naudo et al. [12] have 
reported that age greater than 70 years has a negative effect on 
decannulation time and aspiration similarly, Alajmo et al. [13] 
have reported that age has a significant effect on aspiration. On 
the other hand, Schindler et al. [14] stated that age has no sig-
nificant effect on aspiration. In the present study, we did not find 
a significant effect of age on swallowing-aspiration in early peri-
od (onset of first enteral nutrition), first month, and third month.

Pellini et al. [15] reported that the rate of aspiration and other 
complications are higher in patients who received preoperative 
RT. On the other hand [16], another study has reported that RT 
increases the risk, but has no significant effect. In the present 
study, 2 patients (5%) who had mild aspiration problems in third 
month were receiving RT. These findings indicate that RT is as-
sociated with a higher risk for aspiration, but were not sufficient 
to draw a statistically significant conclusion.

Previous studies have reported different incidences of aspira-
tion in patients who underwent SCPL. According to Pellini et al. 
[15], the incidence of temporary aspiration ranges between 
32%–89%. In the same study, the incidence of aspiration pneu-
monia ranged between 4.3%–23%. On the other hand, Pearson 
[5] and Leipzig [6] reported that the incidence of grade 1–2 as-
piration ranges between 23.4%–80%. In the present study, the 
rate of grade 1–2 aspiration in patients with a single/double ary-
tenoid ranged between 25%–48%, and the rate of grade 3–4 
aspiration ranged between 8%–58% (Table 1). These aspiration 
rates are consistent with literature.

Table 1. Group I and group II patients swallowing phases

Variable Group I (%) Group II (%) P-value

Early enteral nutrition 0.643
   Grade 1 - -
   Grade 2 3 (25) 8 (32)
   Grade 3 7 (58) 13 (52)
   Grade 4 2 (16) 4 (16)
First month 0.786
   Grade 1 - -
   Grade 2 5 (41) 12 (48)
   Grade 3 6 (50) 11 (44)
   Grade 4 1 (8) 2 (8)
Third month 0.451
   Grade 1 11 (91) 21 (84)
   Grade 2 1 (9) 4 (16)
   Grade 3 - -
   Grade 4 - -
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SCPL with persevering one arytenoid is oncologically safe, 
but different authors have debated its functional safety (aspira-
tion-swallowing). A study has reported that the rate of aspiration 
and associated pneumonia is increased in patients who undergo 
SCPL preserving a single arytenoid [17]. Benito et al. [11] found 
higher rates of grade 2–3 aspiration in patients who underwent 
single arytenoid SCPL compared to grade 0-1 aspiration. Yuce et 
al. [18] conducted a study of 32 patients, and found that the re-
moval of the arytenoid is significant in terms of aspiration. 
Schwaab et al. [19] and Lewin et al. [16] stated that the aspira-
tion rate is increased in patients with a single arytenoid, but this 
change is not significant [20]. Similarly, Lallemant et al. [20] also 
stated that leaving a single, intact arytenoid makes no functional 
difference. Bron et al. [21] reported that patients who undergo 
single arytenoidectomy have better swallowing-aspiration func-
tion. In the present study, group II patients had better aspiration 
rates in the first oral feeding period. Group I patients had better 
aspiration grades in the first month and the third month. Howev-
er, we did not find significant differences in the three time points 
between group I and group II. A single arytenoid results from the 
presence of one-quarter of the posterior vocal cords in front of 
the intact arytenoid, and its compensation ability can cause this.

Enteral nutrition was continued until grade 4 aspiration. Par-
enteral antibiotic was administered to patients with aspiration 
pneumonia, their oral feeding was discontinued, and they were 
fed with a nasogastric tube. Patients with grade 2–3 aspiration 
were informed how they should perform the swallowing exer-
cises, and were externed afterwards. These patients were con-
tacted for regular follow-ups, and the aspiration rates of patients 
who were discharged for home rehabilitation improved rapidly. 
Gastrostomy was not performed on any patients with prolonged 
aspiration. Grade II aspiration was observed after the third 
month in 1 patient (2%) who underwent SCPL with double ar-
ytenoid. The physical examination showed tongue base retrac-
tion, and arytenoids were unable to provide sufficient glottic 
closure without the help of the tongue base. One patient (2%) 
underwent cricoid glossopexy reconstruction (including both ar-
ytenoids and hyoid), and the patient had grade 2 aspiration in 
the first month, and grade 1 aspiration in the third month. The 
removal of hyoid did not have a negative effect on aspiration. 
We were unable to analyze the statistical significance due to the 
presence of a single case. Oncological recurrence was not ob-
served in any patients in group I and group II. None of the pa-
tients underwent total laryngectomy.
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