
Purpose: The purpose of this study was to evaluate the 
oncological and functional results of patients affected by 
laryngeal squamous cell carcinoma (SCC) and surgically 
treated by supracricoid partial laryngectomy (SCPL) at the 
ENT Department of the University Hospital of Ferrara.

Methods: In this retrospective study a total of 155 patients 
(149 males/96.1% and 6 females/3.9%), have been included. 
All patients were treated between January 1st 1998 and De-
cember 31st 2010, by SCPL, including 126 cricohyoidopex-
ies (CHP) and 29 cricohyoidoepiglottopexies (CHEP). 

Results: The overall survival (OS) at 3 and 5 years was 
88.77 and 83.24%, respectively and the disease-free surviv-
al (DFS) at 3 and 5 years was 84.4 and 81.55%, respective-
ly. The recurrence rate was 17.5%, with local recurrences in 
12.1% of the cases, regional in 4.7% and distant metastasis 
in 0.7% of the cases. Synchronous second primary tum-

ors were 0.7% and metachronous second primary cancers 
(MSPCs) 5.4%. Removal of nasogastric feeding tube (NGT) or 
percutaneous endoscopic gastrostomy (PEG) was performed 
in 98.7% of the patients and lasted 22 days on average after 
SCPL (range 9-60), while decannulation was performed in all 
of patients at the 27th day on average after surgery.

Conclusions: Oncological outcomes of this series are con-
sistent with those of the literature, showing that SCPL is an 
effective and safe procedure in terms of survival rate and 
disease control. Functional outcomes confirmed that SCPL 
allows a good organ preservation and recovery of laryngeal 
functions.
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Laryngeal SCC is one of the most common 
head and neck tumors and represents 1-2% of all 
cancers [1]. Nowadays, several options are availa-
ble to treat laryngeal SCC, varying on tumor local-
ization, cartilage involvement and local extension 
[2,3]. 

The concept of “organ preservation” was in-
itially referred for radiotherapy (RT) and chemo-
therapy or concurrent chemoradiotherapy (CCRT) 
protocols [4,5]. However, many studies have re-
cently demonstrated that these therapeutic op-
tions can lead to important long-term effects [6] 
and often require further salvage surgery [7]. 

Several surgical conservative strategies, also al-
lowing laryngeal partial preservation, have been 
developed and are available today for the treat-
ment of laryngeal SCC, including partial vertical 
and horizontal supraglottic laryngectomies, and 
transoral laser endoscopic surgery [8,10]. SCPL is 
also a partial laryngeal operation that allows com-
plete tumor removal in selected cases of glottic 
and supraglottic SCC while preserving laryngeal 
function. SCPL can be performed with cricohyoi-
dopexy (SCPL-CHP) or with cricohyoidoepiglot-
topexy (SCPL-CHEP), on the basis of the different 
types of reconstruction achieved to create a hyoid 
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pexis. SCPL is indicated in the treatment of T2 and 
T3 glottic or supraglottic cancer, and selected T4a 
[10,11]. 

The purpose of our study was to evaluate the 
oncological and functional results of a series of 
155 patients affected by laryngeal SCC and surgi-
cally treated by SCPL.

Methods

In this retrospective study 155 patients affected 
by laryngeal SCC and treated by SCPL at the ENT De-
partment of the University Hospital of Ferrara between 
January 1st 1998 and December 31st 2010, have been 
included. There were 149 male (96.1%) and 6 female 
(3.9%) patients, with mean age of 63.5 years (range 30-
81). 

All patients underwent the same diagnostic pro-
tocol: direct laryngoscopy followed by microlaryngo-
scopy with biopsy, thorax imaging assessment, CT of 
the larynx and neck and/or neck ultrasonography. In 
particular, thoracic CT and/or broncoscopy or esopha-
goscopy were performed in selected cases. 

Written informed consent was obtained from each 
patient prior to surgery in order to collect the clinical 
data, according to the Italian law.

All patients included in this series were affected 
by glottic or supraglottic laryngeal SCC staged accord-
ing to the TNM UICC 2009 classification [8]. Laryngeal 
SCC was clinically classified as cT1b (2%), cT2 (70.9%), 
cT3 (27.1%), while no cT4 cases were registered. All pa-
tients underwent SCPL with CHP or with CHEP.

During the postoperative period all patients were 
treated by the same protocol: on day 5-6 after SCPL, 
logopedic exercises started with the aim of mobilizing 
the neolarynx and particularly the residual crico-aryte-
noid unit (CAU(s)). Since day 7-8, a deglutitory rehabil-
itation also started. NGT was subsequently removed as 
soon as patients reached the ability of swallowing food 
of semisolid consistence and liquids. Then, tracheoto-
my was definitively closed as soon as deglutitory and 
respiratory functions were completely reestablished. 

The study had a minimum follow-up period of 36 
months after SCPL (range 36-137).

Oncological and survival evaluation

To define the oncological outcomes of the studied 

group, survival outcomes were investigated through 
the Kaplan-Meier method [9] in order to evaluate the 
OS and the DFS in the follow-up period (36-137 months 
from SCPL).

Functional evaluation

Counting from the day of surgery, the functional 
evaluation and the success in achieving several skills 
were evaluated. These included: (1) the beginning of 
the deglutitory rehabilitation; (2) the removal of NGT/
PEG with recovery of oral feeding; (3) the permanent 
tracheotomy closure; and (4) hospital stay.

Statistics

The SPSS software (v.12.0; SPSS Inc, Chicago, Ill) 
for Windows was used for the statistical analyses. The 
analysis of biological and clinical variables was con-
ducted using the chi-square test. The Kaplan-Meier 
method with log-rank test were used to evaluate sur-
vival data and to measure significance of differences in 
survival between different tumor T stages [9]. A p value 
<0.05 was considered as statistically significant.

Results

SCPL was the primary treatment of laryngeal 
SCC for 135/155 patients (87.1%) and salvage sur-
gery for 20/155 (12.9%) after failure of previous 
laser surgery (11/155 cases) or RT (9/155 cases). 
In particular SCPL with CHP were performed in 
126 (81.3%) patients, and SCPL with CHEP in 29 
(18.7%) patients. Both arytenoids were conserved 
in 111/155 SCPL (71.6%), including 91/126 CHP-
2 (72.2% of CHPs) and 20/29 CHEP-2 (69% of 
CHEPs).

Neck dissection (ND) was performed at the 
same time with SCPL in 43/155 patients (27.9%). 
ND had a curative purpose in 27/43 patients 
(pre-operatively evaluated as cN+, 62.8%) while 
it was performed as prevention in 16/43 pa-
tients (pre-operatively evaluated as cN0, 37.2%). 
NDs performed were a type III modified radical 
neck dissection  (MRND), therefore saving spinal 
nerves, sternocleidomastoid muscle and internal 
jugular vein. 

Table 1. Results of the histopathologic exams (pT and pN). Numbers represent number of patients

p N0 p N1 p N2a p N2b p N2c Total

p T1a / / / / / /

p T1b 3 / / / / 3

p T2 89 / / / / 89

p T3 34 3 1 2 3 43

p T4 17 2 / / 1 20

Total 143 5 1 2 4 155
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The postoperative histopathologic examina-
tion showed regional metastasis in 12 out of the 
43 (27.9%) patients that underwent ND. In 3 cas-
es positive resection margins were observed and 
therefore total laryngectomy (TL) was performed. 
The results of the histopathologic examinations 
(pT and pN) are shown in Table 1. 

Oncological results 

Oncological outcomes were investigated in 
149/155 patients as 6 were excluded from SCPL 
follow-up: 3 of them underwent TL due to posi-
tive resection margins on histopathologic exam-
ination and 3 because it was necessary to treat a 
severe postoperative dysphagia.

During follow-up, local recurrences (on T) 
developed in 18/149 patients (12.1%) and 7 of 
them died due to the T recurrence, while 11 were 
treated by TL plus RT and survived at least for 
the following 60 months of follow-up since that 
treatment. Regional recurrences (on N) developed 
in 7/149 patients (4.7%); 4 of them died due to the 
N recurrence, while 3 underwent radical neck dis-
section (RND) and survived at least for 60 months 
of follow-up since that treatment. Distant metas-
tasis was found in 1/149 patient (0.7%). A syn-
chronous tonsillar tumor was detected in 1/149 
patient (0.7%) and it was surgically treated at the 
same time with the SCPL. Metachronous cancers 
were detected in 8/149 patients (5.4%) in the lung 
(3), pancreas (2), kidney (1), thyroid (1) and lym-
phoma. Moreover, laryngeal SCC represented the 

second primary tumor for 1/149 patient, as he was 
previously affected by an oral SCC. 

Overall, 26/149 (17.4%) deaths were regis-
tered, due to recurrence on T (7), on N (4), distant 
metastasis (1), lung SCC (3), cardiovascular (2) or 
cerebrovascular (1) diseases, cachexia (2), lym-
phoma (1), pancreatic cancer (1), kidney cancer 
(1), and unknown causes (3).

Survival evaluation

OS after 3 and 5 years since SCPL was 88.77 
and 83.24% (Figure 1). DFS after 3 and 5 years 
from SCPL was 84.41 and 81.55% (Figure 2). OS 
based on the pT stage (Figure 3), showed no sta-
tistical significance (log rank, p=0.2072), hence 
the disease stage didn’t affect the OS. DFS based 
on the pT stage (Figure 4), showed statistical sig-
nificance (log rank, p=0.0049), confirming that the 
DFS was worse in patients with advanced laryn-
geal SCC.	

Functional results 

A) Deglutitory rehabilitation. The deglutitory 
rehabilitation started 11.5 days on average after 
SCPL (range 7-28). Sixty percent of patients began 
the deglutitory rehabilitation up to the 10th day, 
29% between the 11th and the 20th day, while the 
remaining 11% up to the 30th day. 

B) Recovery of oral feeding. The mean time to 
remove NGT/PEG was 22.1 days (range 9-60). In 
3 patients the deglutitory rehabilitation was post-

Figure 1. Overall survival of patients in the examined group.
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poned due to recurrent aspiration that complicat-
ed the postoperative course: 2 of them needed to 
have a PEG placed, that was removed on day 50 
in a case and on day 60 in the other one; another 
patient developed an ab-ingestis pneumonia and 
was capable of oral feeding only on day 60 after 
SCPL. Three patients developed severe dysphagia 
making TL unavoidable.

C) Decannulation. The group for decannula-
tion was reduced to 149/155 patients (6 TLs have 

been excluded). All 149 patients (100%) were effi-
ciently decannulated at 27.2 days on average after 
SCPL (range 13-90). 

D) Time of hospitalization. The mean time of 
hospitalization was 31.1 days (range 15-90).

Complications 

During the postoperative period, 22/155 
(14.2%) patients developed immediate complica-
tions (on the 1st or 2nd day after SCPL) including 

Figure 2. Disease-free survival after 3 and 5 years of the examined group 

Figure 3. Overall survival based on pT stage between low (T1-T2) and advanced stages (T3-T4), showing no 
significant differences between the two groups (log rank, p=0.2072). 
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hemorrhage or subcutaneous supraclavicular em-
physema.

Non-immediate complications occurred in 
12/155 (7.7%) patients including ab-ingestis 
pneumonia, exudative pleuritis and peritracheos-
tomal infection. 

Late sequelae were: neoglottic stenosis due 
to arytenoid flaps or fibrotic changes (both condi-
tions treated with CO2 laser), pexis necrosis, and 
parapharyngeal abscess (treated with drainage). 
Interestingly, 7 patients that showed late seque-
lae, previously developed an early complication.

Discussion

SCPL was firstly described by Majer and Ried-
er in Austria in 1959 [10], then diffused by Ars-
lan and Serafini, and Labayle and Bismuth since 
1971 [11,12]. Subsequently modified by Piquet 
and Chevalier in 1974 [13], it was introduced in 
Italy by Calearo and Bignardi in 1986 [14,15]. Lac-
courreye et al. [16] further classified SCPL in CHP 
and CHEP, and therefore the technique was large-
ly diffused all over the world  [17-19]. Since then, 
several studies had already evidenced the onco-
logical and functional validity of this technique 
in treating glottic and supraglottic laryngeal SCC.

The oncological results of the presented se-
ries are consistent with those of the literature. In 
particular, OS after 5 years is reported to range be-
tween 66.6% [20] and 95.6% [21-23]; in our study, 
the OS after 5 years was 83.24%. DFS ranged be-

tween 75% [24] and 95.4% [25-28] after 3 years; in 
the current study the DFS after 3 years was 84.4%. 

Survival after SCPL is reported to be related 
to the recurrence of disease and to the develop-
ment of secondary tumors in other sites. Previous 
reports showed that several parameters such as 
duration of follow-up, tumor stage and eventual 
variations of surgical techniques can influence 
the recurrence rate. De Virgilio et al. in a series 
of patients with advanced laryngeal SCC treated 
by SCPL, reported high rates of local and regional 
recurrence (28%) [22]. Karatzanis et al. reported a 
local disease control of 65.5%, due to a high rate 
of positive surgical margins [29]. Also Adamopou-
los et al. [23] reported a high rate of local control 
(76.9%) at 3 years and a regional control of 69.2%, 
probably due to the modified CHP performed in 
that study, aiming to preserve a portion of the par-
aglottic space. On the other hand, Laccourreye et 
al. [17] and Nakayama et al. [5], reported in their 
studies no cases of local recurrences after 3 years 
and 28 months of follow-up, respectively. Chev-
alier and Piquet [25], in a series of 61 patients 
affected by supraglottic laryngeal SCC treated by 
CHP, reported a local control rate of 97%. In the 
series presented, the local recurrence rate was 
12.1%, with 4.7% regional and 0.7% distant me-
tastasis. Among those that developed local recur-
rence (12.1%), 7.4% were subjected to TL or RT 
and were living after 5-year follow-up. Also, of 
those that developed a regional recurrence (4.7%) 
2% were operated with RND, and survived after a 

Figure 4. Disease-free survival based on pT stage showing significantly worse survival (log rank, p=0.0049) in 
patients with advanced (T3-T4) stages.
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5-year follow-up. Similar results have also been 
described by Bron et al. [26] (11.9 %), Sun et al. 
[27] (13%), Park et al. [18] (11.3%), Schwaab et al. 
[28] (5%) and Lima et al. [30] (4.7%). 

Overall, the analysis of oncological outcomes 
reported in the literature demonstrates that SCPL 
decreases the need of TL in selected cases of la-
ryngeal SCC in pT3-pT4 stages. SCPL can also 
guarantee an optimal local disease control and a 
higher laryngeal preservation in comparison to 
other reconstructive surgical techniques like ver-
tical and horizontal supraglottic partial laryngec-
tomies, in selected cases of laryngeal SCC staged 
as pT1b-pT2 [7]. Moreover, survival rates with 
SCPL are comparable to those estimated after RT 
from the data available in the literature [31].

Also, the functional outcomes from our series 
are consistent with those of the literature. In our 
experience, the NGT/PEG was successfully re-
moved in 98.7% of the patients; in the literature, 
the success of NGT (or PEG) removal ranges be-
tween 81% (Lewin et al. [32]) and 100% (Castro et 
al. [33]), and it is usually performed 15-70 days 

after SCPL [33]. In our study the NGT removal oc-
curred 22 days on average after SCPL (range 9-60). 
Similar data in the literature have been reported 
by Nakayama et al. [24] and Cho et al. [34]. Decan-
nulation was possible in all of our patients; de-
cannulation rate in literature is reported to range 
between 86% [33] and 100% [24,27]. 

In conclusion, our study confirms the effec-
tiveness of SCPL, which can be considered a valu-
able and safe procedure in terms of better survival 
rate and disease control. Functional outcomes, in 
particular, confirm that SCPL allows good organ 
preservation and a quick recovery of laryngeal 
functions. Since RT and CCRT are associated with 
multiple long-term side effects and can also lead 
to functional debilitation [34], SCPL should be al-
ways taken in consideration when treating pT2-
pT3 glottic tumors.
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