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Abstract To review the functional and oncologic out-

comes of patients who received supracricoid partial lar-

yngectomy (SCPL) with cricohyoidoepiglottopexy (CHEP)

or cricohyoidopexy (CHP) in our institution. A total of 208

patients who received SCPL with CHEP or CHP from our

institution from 1995 to 2007 were involved. Among them,

190 cases were patients with squamous cell carcinoma of

the larynx (T1–T4, N0–N2), 14 cases were patients with

recurrent larynx cancer and 4 cases were patients with

laryngeal stenosis. Forty-four patients also received uni-

lateral neck dissection, and 41 patients received a bilateral

neck dissection. All patients were assessed at functional

outcome and complications of their treatment. Also, the

oncologic outcomes, such as disease-specific survival, total

survival, and local recurrence, were measured for patients

with tumor. 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 patients (P\ 0.05). The average nasogastric tubes

were removed, days postoperation, was 18 ± 7.39 days in

CHEP patients and 25 ± 13.87 days in CHP patients

(P\ 0.05). The 5-year local recurrence rate was 5.77 %,

the 5-year disease-specific survival was 82.7 %, and the

5-year overall survival was 84.1 %. The patients with

CHEP had a better recovery than the patients with CHP.

SCPL was a well-tolerated procedure with generally good

functional outcomes for patients with advanced laryngeal

cancer, also for some patients with laryngeal stenosis.
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Introduction

Laryngeal cancer is a relatively common malignant tumor

occurring in the head and neck area and accounting for

approximately 5 % of all tumors [1]. Historically, a total

laryngectomy has been the primary choice of surgical

treatment for advanced tumors of the larynx. However, this

procedure brings huge pain and inconvenience to patients,

including creation of a permanent tracheostoma and loss of

natural voice. Therefore, various treatment modalities have

been applied to preserve laryngeal function such as radia-

tion therapy or chemoradiation therapy [2, 3]. Also, many

alternative surgical techniques, such as supracricoid partial

laryngectomy (SCPL), have been developed to take place

of a total laryngectomy when treated with laryngeal cancer,

and may be used in patients as a salvage procedure after

radiation therapy [4–6]. Since the inception of the SCPL,

this surgical technique has been refined in Europe as the

primary surgical therapy for intermediate and advanced

stage laryngeal cancer. Laccourreye and Weinstein [7, 8]

first introduced the technique in English in 1990. Currently,

SCPL is still widely used for the treatment of glottic cancer

and supraglottic cancer [9]. Additionally, these procedures

can be used for those who have failed radiotherapy or for

those who have recurred following laser or surgical treat-

ment [10–13].

Compared with Europe, the data of functional and on-

cologic outcomes following SCPL in China were limited,

consisting of smaller series and shorter follow-up times. In

this study, we present a large single institutional review
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analyzing the oncologic results and basic functional out-

comes of SCPL in Northeast China.

Materials and methods

Ethical consideration

The study was approved by China Medical University

Ethical Committee.

Clinical data

A total of 208 patients (187 males and 21 females) were

enrolled in the present study with an average age of

57.75 ± 8.98 years (range 42–79 years). All patients

received SCPL from 1995 to 2007 in the First Affiliated

Hospital of China Medical University. According to the

classification criteria set by the Union for International

Cancer Control in 2002, 62 patients were diagnosed with

supraglottic cancer (45 with stage T2, 15 with T3, and 2

with T4) and 128 with glottic cancer (59 with T1b, 51 with

T2, 17 with T3, and 1 with T4). All of these patients had

bilateral vocal cord involvement. Among these patients,

149 patients were categorized as N0, 28 as N1, and 13 as

N2; all were confirmed by pathology. The other 14 patients

had recurrent laryngeal cancer following laser treatment,

other kinds of partial laryngectomy, or radiotherapy. Three

patients had laryngeal stenosis after laser treatment, and 1

had glottic adhesion and laryngeal stenosis secondary to

laryngeal trauma. Most details about patients can be found

in Table 1.

Surgical procedures

Supracricoid partial laryngectomy was classified according

to the type of reconstruction: cricohyoidoepiglottopexy

(CHEP) and cricohyoidopexy (CHP) [14]. One-hundred

thirty-six patients received CHEP and 72 patients received

CHP. Unilateral or bilateral arytenoid cartilage was pre-

served if possible. If the epiglottic root was also involved,

the lesion part of the epiglottis was also resected. The

hyoid bone was resected and the lingual root (or with the

incisal edge of the epiglottis) was pulled forward to con-

nect to the submental muscle. To repair the neolarynx, the

transverse incisal edge of the postcricoid mucosa was sewn

with the internal incisal edge of cricoid cartilage. Next, 3–4

vicryl polyglactin 910 absorbable sutures were threaded

across the cartilaginous ring in 1/4 of the anteriocricoid

mucosa. The needle was inserted along the lingual root (or

with the epiglottis) and drawn out from the submental

muscles to the anastomose cricoid cartilage, lingual root,

and submental muscles.

According to the site of T and the status of N, 44 and 41

patients received unilateral or bilateral neck dissection,

respectively (selective or modified radical). A nasogastric

feeding tube was always placed and a tracheostomy was

always performed. The nasogastric tube was removed after

the patient regained swallow function of both solids and

liquids without aspiration. After that, the tracheostomy

tube was removed and the stoma was closed if the patient

tolerated it well without dyspnea.

Statistical methods

The t tests analyses were used as appropriate to identify

significant differences in functional variables between the

CHEP and CHP groups. The 5-year recurrence and survival

rates were determined using the Kaplan–Meier method.

P\ 0.05 was deemed to indicate statistical significance.

All the analyses were performed using a commercially

Table 1 Characters of patients

Characteristic No. of patients (%)

Sex

Male 187 (89.9)

Female 21 (10.1)

Age (years)

Mean (SD) 57.75 (8.98)

Tumor site and T classification

Supraglottic 62 (29.8)

T2 45 (72.6)

T3 15 (24.2)

T4 2 (3.2)

Glottic 128 (61.5)

T1b 59 (46.1)

T2 51 (39.8)

T3 17 (13.3)

T4 1 (0.8)

Recurrent 14 (6.7)

Laryngeal stenosis 4 (1.9)

N classification

N0 149 (78.4)

N1 28 (14.7)

N2 13 (6.8)

Reconstruction

CHEP 136 (65.4)

CHP 72 (34.6)

Neck dissection

Unilateral 44 (21.2)

Bilateral 41 (19.7)

SD standard deviation, CHEP cricohyoidoepiglottopexy, CHP

cricohyoidopexy
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available software program (SPSS version 13.0; IBM

Corporation, USA).

Results

Complication

There were no serious complications postoperation. No

patients died during surgery or during the hospitalization

period postsurgery. Seven cases (3.37 %) experienced

slight wound infection. No skin flap necrosis, pexy rupture,

or pharyngeal fistula occurred. Fifteen patients (7.21 %)

had aspiration pneumonia from complications of swal-

lowing; all of them were treated and cured with anti-

inflammatory therapy without further complications. Two

patients (0.97 %) had hematoma. One patient (0.48 %) had

a laryngeal stenosis and refused to receive a second surgery

resulting in long-term tracheostomy.

Pronunciation

After surgery, all patients underwent voice therapy to

optimize the functional results provided by the new larynx

configuration. Self-evaluation of voice was performed by

patients at 6 months postoperation, using Voice Handicap

Index questionnaire (VHI) [15]. The VHI is a validated

voice-specific quality of life questionnaire consisting of 30

questions focusing on voice disorder in daily life. The

questionnaire rated from zero to four, according to the

severity of symptoms (‘‘good’’, ‘‘reasonable’’, ‘‘poor’’, and

‘‘severe’’). A higher VHI score indicated a higher level of

voice-related problems.

In this study, all patients experienced full vocabulary

pronunciation recovery. Upon comparison between CHEP

(49.52 ± 10.38) and CHP (51.63 ± 8.79) groups, we

noticed the scores of VHI were not statistically different

(P = 0.571). If arytenoid cartilages were preserved, pro-

nunciation was often clearer but the VHI was not improved

statistically (P = 0.438).

Aspiration

All patients began to practice swallowing from 10 days

postsurgery and the aspiration was assessed daily until the

aspiration disappeared, then the nasogastric tube was

removed. Of the 136 patients with CHEP, 27 had no

aspiration, 89 had slight aspiration, and 20 had moderate

aspiration. After patients achieved normal oral deglutition

without aspiration, the nasogastric tube removed. The

average nasogastric tube removed days postoperation was

18 ± 7.39 days.

All 72 patients with CHP showed different degrees of

aspiration: slight in 30 patients, moderate in 39 patients,

and severe in 3 patients. For the three patients with severe

aspiration, the silica gel tube was used to assist with food

consumption. After 2 months, severe aspiration disap-

peared, and the nasogastric tube was removed at an average

of 25 ± 13.87 days postsurgery. As shown in Fig. 1a, the

patients with CHEP had better swallow functional recovery

than patients with CHP had (P = 0.034).

Decannulation

After the nasogastric tube was removed, the tube for tra-

cheostomy was also prepared to be removed according to

Fig. 1 The functional recovery

of patients. Patients were

grouped into CHEP (shown in

black) and CHP (shown in

white), which both were shown

on the x axis. The y axis

indicates the number of

nasogastric tube removed days

(a) or decannulation days

(b) postoperation in each group

(*P\ 0.05)
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the breathing status. Of the 136 patients with CHEP, 135

were decannulated (99.3 %), with average decannulation

achieved by 20 ± 11.52 days. One patient who did not

receive decannulation had a thick postcricoid mucosa in the

inlet of the remnant larynx and refused to receive a second

surgery for reconstruction.

The decannulation rate of patients with CHP was 100 %,

with the average decannulation achieved by

28 ± 8.92 days. The patients with CHEP had an earlier

decannulation postsurgery than the patients with CHP had

(P = 0.041, shown in Fig. 1b).

Follow-up and oncologic outcomes

Patients with laryngeal cancer were followed for a median

of 65.4 months, with three being lost to follow-up. Details

were shown in Table 2. The 5-year overall disease-specific

survival of the CHEP (84.15 %) and CHP (78.18 %)

groups had no significant difference between them

(P = 0.092, as shown in Fig. 2). The overall disease-

specific survival for all patients was 82.7 %, and the

overall survival was 84.13 %.

Discussion

In this study, we reviewed the outcomes of patients with

SCPL in our institution. Out results showed that SCPL is a

well-tolerated procedure with generally good functional

outcomes for patients with advanced laryngeal cancer, also

for some patients with laryngeal stenosis. And the patients

with CHEP have a better recovery than the patients with

CHP.

When the SCPL have been widely used as an alternative

to total laryngectomy for patients with laryngeal cancer,

the successful rehabilitation of patients should also be

considered, including those with both lower complications

in the hospital and a good function in the long term [16].

The complications following SCPL include aspiration

pneumonia, laryngocutaneous fistulas, subcutaneous

emphysema, wound infection, wound hematoma, and

myocardial infarction etc., which ranged from 16.3 to

34.3 % as reported [17–20]. Among them, aspiration

pneumonia was reported as the most common to incur.

Serious cases with aspiration pneumonia could even cause

death, so some patients have to suffer a total laryngectomy

to avoid aspiration [19, 21, 22]. In our patient group, there

were no serious complications that occurred. Wound

infection was 3.37 %, aspiration pneumonia was 7.21 %.

After several weeks, they could take foods by mouth and

no patient died by complications.

Good functional results translate into recovery of the

three main functions of the larynx: voice, breathing, and

swallowing [23, 24]. Tracheotomy decannulation and

removal of gastric feeding tubes are usually reported

metrics regarding the SCPL procedure indicating proper

functioning of the neoglottis [12, 25, 26]. All patients in

this study experienced full vocabulary pronunciation

recovery. And we successfully decannulated nearly all

patients with a mean time of 3–4 weeks after surgery.

Compared with most studies, reporting a mean time of

decannulation around 5–6 weeks [27, 28], the mean time

until decannulation of this patient group was not bad. Some

studies have reported removing nasogastric feeding tubes

from 16 days to 2.3 months after surgery [17, 25, 28]. Our

data shows all patients had their nasogastric feeding tubes

removed in 18–25 days after surgery on average, indicating

that by this time they were able to fully support themselves

on PO intake.

Our data also shows the difference of functional

recovery between the CHEP group and CHP group:

patients with CHEP seemed to have a shorter recovery

period than those with CHP in the early postoperative

Table 2 Oncologic outcomes of patients

Oncologic outcomes CHEP CHP

Death caused by cancer 7 9

Death caused by other diseases 5 9

Local recurrence 7 5

Regional metastasis 3 4

Distant metastasis 9 12

Second primary tumor 5 3

Fig. 2 Five-year overall disease-specific survival rate of patients.

The black line represents the survival of the CHEP group. The blue

lines represent the survival of the CHP group (P[ 0.05)
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period. This difference indicated that the epiglottis was an

important factor to retain or resume larynx function. But

incredibly, there was no difference of the aspiration

pneumonia rate after SCPL between the CHEP and CHP

groups.

The oncological outcomes of this group were also

acceptable. As different institutions reported that the three-

year overall survival rate following SCPL ranged from 71.4

to 95.7 %, and the five-year survival rate ranged from 65 to

90 % [20, 21, 28–33]. In this study, the 5-year oncologic

outcome was 84.13 %, which was in line with previous

reports [21], and seems a little lower than expected. The

reason may be that the survival rate of recurrence or

advantage stage cases, which were most involved in this

study, was lower than that of earlier stage patients.

Undoubtedly, local control is the principal objective of

surgeries that aim for laryngeal preservation. The reported

local recurrence rate ranged from 2.6 to 25 % [20, 21, 28–

33]. The difference may be due to the patient group con-

stitution that was selected from T1 to radiation therapy

failure patients. Our patient group also includes T3, T4,

and recurrence cases. So the local recurrence rate of

5.77 % was reasonable.

In conclusion, our data indicated that the patients with

CHEP had a better recovery than the patients with CHP.

SCPL was a well-tolerated procedure with generally good

functional and oncologic outcomes for patients with

advanced laryngeal cancer, also for some patients with

laryngeal stenosis.
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