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Introduction: Hypopharyngeal can-
cer accounts for 3–5% of all squa-
mous-cell carcinoma (SCC) of the 
head and neck and has one of the 
worst prognoses. The aim of the study 
was to evaluate oncologic and func-
tional treatment outcomes in patients 
with T3-T4a squamous cell hypopha-
ryngeal and laryngeal cancer. 
Material and methods: Retrospective  
analysis of the material from one treat- 
ment site included 90 patients (81 male,  
9 female) who had undergone surgery 
between 1986 and 2010. Their mean 
age was 55.06 years (range 36–75).
Results: TNM (T – tumour, N – node,  
M – metastasis) staging assessment was 
feasible in 70 treatment-naïve patients 
(77.78%): 57 (63.33%) were classified 
to stage T4a, and 13 were classified to 
T3 (14.44%). Cervical lymphadenopathy 
was observed in 53 (63.3%) patients; 
in 44 patients (48.89%) postoperative 
histopathology confirmed metastatic 
disease. G2 or G3 SCC was detected 
in 80% of patients. All patients under-
went laryngopharyngoesophagectomy 
(LPE). Digestive tract reconstruction was 
performed using one of two methods: 
jejunal autograft (JA) in 79 patients  
(87.78 %) – Group A or ileocolic autograft 
(IA) in 11 patients (12.22%) – Group B. 
Comparative statistical analysis of both 
groups showed statistically significant 
differences only for substitute speech 
production. The mean survival time of 
patients from both groups was 2.21 
years after reconstruction surgery.
Conclusions: JA or IA for digestive 
tract reconstruction in patients after 
LPE are burdened with high risk of 
complications but offer patients the 
chance of a  normal oral diet shortly 
after surgery. Ileocolic autograft en-
ables rapid production of substitute 
speech.

Key words: hypopharynx cancer, di-
gestive tract reconstruction, jejunal 
autograft, ileocolic autograft.
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Introduction

Hypopharyngeal cancer accounts for 3–5% of all squamous cell cancers 
of head and neck, and has one of the worst prognoses among malignancies 
located in this region [1, 2]. Oligosymptomatic onset of the disease, its rapid 
spread, and early metastasis in regional lymph nodes make the treatment 
of advanced hypopharyngeal cancers difficult and burdened with high risk 
of failure. Typically, the disease affects men, long-time smokers, who are 
often alcohol abusers, suffering from systemic conditions associated with 
this kind of lifestyle. Advanced stage of the disease (T3–T4) is diagnosed in 
70% to 85% of patients, when radical treatment options are very limited and 
overall survival rates range between 15% and 45% [1–5]. The presence of 
enlarged lymph nodes in the neck is most commonly the first visible sign of 
the disease. In 20–25% of patients, distant metastases have been detected 
at various sites – in the lungs, liver, or bones [6, 7]. A vast majority of hypo-
pharyngeal and laryngeal cancers are squamous cell carcinomas.  Diagnostic 
imaging techniques (CT, MRI, PET) are used to determine the advance of the 
disease. The patients with advanced hypopharyngeal cancer undergo sur-
gical treatment (laryngopharyngoesophagectomy – LPE) followed by radio-
therapy and radiochemotherapy. Jejunal autograft (JA) or ileocolic autograft 
(IA) with vascular microanastomosis are used for the reconstruction of the 
digestive tract. 

The aim of this study was to evaluate oncologic and functional treatment 
outcomes in patients with T3–T4 hypopharyngeal and laryngeal cancer who 
underwent LPE with digestive tract reconstruction using JA and IA.

Material and methods

The analysis included 90 patients operated for T3–T4a hypopharyn-
geal and laryngeal cancer between 1986 and 2010. This group comprised  
81 (90%) males and 9 (10%) females. The patients’ mean age was 55.06 
years (36–75). 

Two groups of patients were identified based on the intestinal fragment 
used for reconstruction:  
•	 Group A – patients with A,
•	 Group B – patients with A.

Clinical characteristics, complications, and treatment outcomes were 
compared and analysed.
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Swallowing function was assessed in both groups: be-
fore surgery and 3 months after surgery, X-ray of the oe-
sophagus was performed using diluted barium sulphate, 
and swallow test was conducted with 250 ml of liquid. 
A 3-level scale proposed by Nazarewski was used for the 
evaluation of swallowing efficiency [8]. Three months after 
reconstruction surgery, voice and substitute speech were 
assessed on a 4-point scale (ranging from very good to 
poor).

Statistical analysis

A comprehensive statistical analysis was performed. 
The methods adequate for the types of variables were se-
lected for the analysis. A significance level α = 0.05 was 
adopted for statistical hypothesis testing.

For each variable, depending on its type, basic statis-
tical values were calculated. The normality of continuous 
variable distribution was verified using the Lilliefors test 
based on the Kolmogorov-Smirnov test and the Shap-
iro-Wilk’s W test. Due to the small number of subjects in 
the analysed groups, the Mann-Whitney U test was used 
for analyses.

The correlations between discrete variables were eval-
uated with exact Pearson’s χ2 test, χ2 maximum likelihood 
test, Yates’ χ2 test, and exact Fisher’s test.  

Survival curves were estimated using Kaplan-Meier 
analysis. Survival curves were compared based on Wilcox-
on’s test of Gehan, Cox-Mantel, and Cox F tests.

The statistical analysis was conducted using StatSoft 
Inc. (2014) Statistica ver. 12. 

Results 

The largest group consisted of city inhabitants (90% 
patients), smokers (96.66% patients), and high-volume 
spirit abusers (57.78%). TNM (T – tumour, N – node, M – 
metastasis) staging assessment was feasible in 70 treat-
ment-naïve patients (77.78%): 57 (63.33%) patients had 
T4a disease, and 13 patients were classified to T3 (14.44%). 

In 53 patients (63.3%), CT scan showed cervical lymph-
adenopathy. In 44 patients (48.89%), postoperative histo-
pathology examination confirmed metastasis in the re-
sected lymph nodes, while in the remaining patients, the 
lymph nodes showed reactive changes 

All patients with cervical lymphadenopathy 57 (63.3%) 
underwent unilateral neck dissection; 8 (8.89%) of them 
also underwent contralateral selective neck dissection 

(levels I–III) because of lymphadenopathy on both sides of 
the neck. 

Histopathology findings:
•	 G2 or G3 squamous cell carcinoma in 37 patients (41.1%),
•	 G2 or G3 partly keratinizing squamous cell carcinoma in 

35 patients (38.9%), 
•	 G2 or G3 non-keratinizing squamous cell carcinoma in 

14 patients (15.6%), 
•	 Partim	 fusocellulare squamous cell carcinoma in 1 pa-

tient	(1.1%).
All patients underwent LPE, including 20 patients with 

subtotal pharyngectomy and cervical oesophagectomy 
because of disease recurrence. Two methods were em-
ployed for digestive tract reconstruction: JA was applied 
in 79 patients (87.78 %) – Group A, and IA was used in  
11 patients (12.22%) – Group B.

Venous anastomoses were performed: end-to-side be-
tween the mesenteric vein and internal jugular vein – in 89 
(98.89%) patients, and between the mesenteric vein and 
the external jugular vein – in 1 (1.11%) patient.

Arterial anastomosis was performed between mes-
enteric artery by end-to-end connection with one of the 
branches of external carotid artery in 84 patients (93.33%), 
or by joining mesenteric artery with the side of external 
carotid artery in 6 patients (6.77%). The arterial vessel 
most frequently used for microanastomosis was the supe-
rior thyroid artery – 72 patients (80.00%) and the lingual 
artery – 11 patients (12.22%).

Sixty-nine patients (76.67%) were treated with adju-
vant radiotherapy at a total dose of 4000–6600 cGy. Three 
patients who had previously received radiotherapy were 
considered eligible for chemotherapy. 

In both groups (A and B), the most common intraoper-
ative complication was autograft ischaemia resulting pre-
dominantly from arterial thrombosis (Table 1).

Autograft ischaemia as a consequence of thrombosis 
necessitating the removal of the autograft was the most 
serious early postoperative complication (up to 30 days 
following surgery) in groups A and B, as well. Autograft ne-
crosis was caused by either venous or arterial thrombosis. 
Salivary fistula developed in 3 patients on postoperative 
Day 10; 2 patients were cured as a result of conservative 
treatment and 1 patient had surgery (Table 2).  

No statistically significant differences were observed 
between group A and group B in terms of the number of 
intraoperative and postoperative complications, both early 
and late.

Table 1. Quantitative comparison of intraoperative complications  
in both groups

Intraoperative complications Group A Group B

Venous thrombosis 1 (1.1%) 1 (11.1%)

Arterial thrombosis 12 (14%) 1 (11.1%)

Changing a vessel 4 (4.9%) 1 (11.1%)

Harvesting second autograft 2 (2.4%) –

Restoring patency to a vessel 5 (6.2%) 1 (11.1%)

Failure 2 (2.4%) –

Table 2. Numbers of early complications in both groups

Early complications Group A Group B

Autograft necrosis 18 3

Salivary fistula 3 –

Wound infection 2 1

Multiorgan failure 1 –

Circulatory failure 1 –

Cerebral circulation disorders 1 –
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Swallowing disorders requiring gastrostomy were the 
most serious late complications (more than 30 days after 
surgery), observed in 6 patients. Other complications in-
cluded salivary fistula at the borderline of autograft and 
the pharynx (2 months after surgery) requiring surgical 
intervention, and mechanical occlusion of the small intes-
tine requiring urgent surgical intervention.  

Swallowing function was assessed 3 months after sur-
gery in 57 patients from Group A and in 6 patients from 
Group B. Radiologic follow-up scans of the reconstructed 

Table 3. Comparative analysis of discrete variables in groups A and B

Small vs. large intestine Multi-way and two-way contingency 
tables

Two-way contingency tables (2 × 2)

Analysed variable (verifying if there are significant 
differences between groups of small vs. large intestine 
for this variable)

χ2 Pearson’s test  
(p- value)

χ2 NW test  
(p- value)

χ2 yates test One-sided 
Fisher’s exact 

test

Two-tailed 
Fisher’s exact 

test

Intraoperative complications T = 1, N = 2 p = 0.97016 p = 0.97023 p = 0.70138 p = 0.62326 p = 01.0000

Early complications up to 30 days post-surgery T = 1, N = 2 p = 0.68795 p = 0.69147 p = 0.95688 p = 0.46488 p = 0.73377

Early death immediately post-surgery T = 1, N = 2 p = 0.44519 p = 0.30129 p = 0.98616 p = 0.58802 p = 01.0000

Voice T = 1, N = 2 p = 0.02027 p = 0.03350 – – –

Swallowing I good, II dysphagia, III aphagia p = 0.55298 p = 0.43698  –  –  –

Gastrostomy final T = 1, N = 2 p = 0.73504 p = 0.72588 p = 0.87853 p = 0.59812 p = 1.0000

Fig. 1. Comparison of survival in Groups A and B following recon-
struction surgery

Fig. 2. Survival analysis of Group A  patients after reconstruction  
surgery

Fig. 3. Survival analysis of Group B patients after reconstruction 
surgery
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digestive tract using diluted barium sulphate showed nor-
mal autograft function in all patients. However, not all pa-
tients were able to swallow: in Group A, 33 patients could 
swallow normally – swallowing ability grade 1, 19 patients 
had dysphagia – grade 2, and 5 patients required gastros-
tomy because of grade 3 swallowing dysfunction. In Group 
B, 1 patient was classified to grade 3, another 1 – to grade 
2, and 4 others – to grade 1. 

The voice assessment performed 3 months after sur-
gery revealed that 50 patients from Group A produced 
oropharyngeal pseudo-whisper. This form of speech was 
understandable in approx. 5–15%, which made communi-
cation possible only with the people being very close to 
the speakers. None of the patients who underwent re-
construction surgery with JA produced substitute speech 
at that time. Ten patients from this group received voice 
prostheses that enabled voice production (currently, this 
is standard of care). In Group B, 5 patients were able to 
produce speech in post-surgery week 4. 

Comparative statistical analysis of discrete variables in 
both groups with respect to intraoperative complications, 
early complications, early deaths, and post-surgery swal-
lowing as well as substitute speech revealed statistically 
significant differences between Group A and Group B only 
for oesophageal speech production. No statistically signif-
icant differences were found for other discrete variables 
(Table 3).

The mean survival time for patients from both groups 
was 2.21 years after reconstruction surgery. The most com-
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mon death cause was disease progression or circulatory 
failure.

No statistically significant differences were observed in 
the survival of patients between Group A and Group B (Fig. 1).

Kaplan-Meier analysis of survival probability after 6 months, 
1 year, and in the following years did not show statistically sig-
nificant differences (Fig. 2, 3). Cumulative survival rates 1 year 
and 2 years after surgery were 46.84%, 27.32% and 54.55%, 
27.27% in Group A, respectively.

Discussion 

Until 1990, the standard of care in advanced hypopha-
ryngeal cancer was surgery followed by radiotherapy. In 
recent years, organ-preservation therapy – radical radio-
chemotherapy – has been more common, with salvage 
surgery as the ultimate treatment [5, 6, 9]. There are dif-
ferent methods used for digestive tract reconstruction, 
and their choice depends on the facilities available at the 
treatment site and staff experience. These methods in-
clude jejunal free flap, tubed radical forearm free flap, and 
tubed anterolateral thigh free flap (ALT) [10–15]. However, 
no prospective randomized study has been published to 
indicate unequivocal superiority of one of these treatment 
methods over the other. Likewise, there is no consensus on 
the primary treatment to be used in this group of patients.

Epidemiology studies confirm that 70–80% of patients 
present with disease stage III or IV, and the 5-year survival 
rate is only 15–45% [1, 2].

The most important factor affecting the prognosis in 
hypopharyngeal and laryngeal cancer is local disease ad-
vancement and lymph node involvement. In Poland, since 
the 1960s most of the cases have been those with locally 
advanced disease (T3 + T4) with uni- (60–80% of patients) 
or bilateral (10% of patients) metastases in cervical lymph 
nodes [16, 17, 26]. In the material presented in our paper, 
48.89% of patients had histopathology-confirmed metas-
tases in cervical lymph nodes, including 8% of patients 
with bilateral metastases. An epidemiological analysis of 
19 treatment centres conducted by Bień demonstrated 
that metastases in regional lymph nodes were found in 
46.7% of patients [16].

Our analysis focused on digestive tract reconstruction 
using free, vascularized jejunal and IA for which Bauhin’s 
valve competence is crucial, because it enables speech pro-
duction once a finger is placed over the tracheostomy tube. 

The analysis did not reveal any statistically significant 
differences in the number of intraoperative and postop-
erative complications, both early and late. Likewise, no 
between-group differences were observed in post-surgery 
swallowing function or survival time. The only statistically 
significant difference regarded oesophageal speech pro-
duction. In the group with reconstruction using jejunal 
autograft, none of the patients produced oesophageal 
speech, while among those who had digestive tract recon-
struction using IA, 5 patients produced an oesophageal 
voice. 

The most common and the most serious intraoperative 
complication observed in both groups was autograft isch-
aemia. According to Hsieh and many other authors [8, 11, 

18, 20], reconstruction failure rates resulting in flap necro-
sis range between 0% and 17%. These results usually im-
prove as experience is gained in performing this technically 
challenging procedure [4, 15]. Other complications includ-
ed salivary fistula in 2 patients and postoperative wound 
infection. Disa et	 al. [21] reported that the local wound 
infection rate was 1%; these findings were confirmed in 
our analysis. The rate of fistula development is reported to 
range between 16% and 38% [20–22]. The most common 
late complications in patients with reconstruction surgery 
were swallowing disorders [20, 22, 23]. According to the 
reports published by various authors, 60–88% of patients 
undergoing reconstruction surgery are able to re-introduce 
a normal oral diet [20, 23, 24]. It is believed that JA is su-
perior to fasciocutaneous flaps or myocutaneous flaps, in 
terms of physiology [23]. The tissues devoid of peristaltic 
function such as skin or muscle grafts used in the recon-
struction of digestive tract may cause swallowing disor-
ders [20, 23]. 

One of the few but very troublesome disadvantages 
of reconstructing a hypopharyngeal defect with JA is the 
poor ability to produce substitute speech [25, 26]. Voice re-
habilitation following LPE is always very difficult because 
this procedure completely changes the physiological con-
ditions for voice production. Currently, tracheoesophageal 
voice prostheses are the gold standard making it possible 
to produce satisfactory fistula speech [26].  This has been 
confirmed by Sharp’s and Hanson’s works reporting that 
the percentage of patients who developed socially accept-
able and understandable speech was 78.9% and 69.6%, 
respectively [27, 28]. 

Ileocolic autograft is a reconstruction method that of-
fers the opportunity for swift substitute voice develop-
ment [28].  Karri et	al. reported that 76% of their patients 
were able to speak, but only 30% of them spoke perfectly 
in terms of comprehensibility [29]. Based on the analysis 
of 205 patients who underwent reconstruction surgery us-
ing ileocolic segment, Hsiao reported that as many as 64% 
of subjects developed good voice, which supports the high 
efficiency of this reconstruction method [30].

Conclusions

Our study confirms that although burdened with high 
risk of complications, JA or IA used for digestive tract re-
construction in patients after laryngopharyngoesophagec-
tomy offer the chance of restoring normal oral diet shortly 
after surgery. Ileocolic autograft is superior to JA in terms 
of rapid production of substitute speech.

The	authors	declare	no	conflict	of	interest.
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