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Surgical procedures and radiotherapy 

The patients were operated according to two 
different methods. Three patients (Nos 1,2,3) 
had larynx, strap muscles, hyoid bonelmain part 
of the hyoid bone and one lobe of the thyroid 
glands removed. Two patients (Nos 4,5) had 
larynx and part of the hyoid bone removed 
together with a neck dissection because of 
regional lymph node metastases. No pharyngeal 
constrictor myotomy was performed. 

Three patients (Nos 1,3,5) had primary 
radiotherapy (64 Gy) 3-6 years prior to the 
salvage surgery for recurrent carcinoma while 
two patients (Nos 2,4) were treated with 
combined therapy, i.e. preoperative radiothera- 
py (50 and 64 Gy) followed by surgery 4-5 
weeks later. 

The radiation field included the hypo- 
pharynx in one case (No 4). In another subject 
(No 3) scar tissue due to radiation prevented the 
surgeon to close the mucosa from the pharyn- 
geal back wall in the usual manner with a verti- 
cal closure. 

Analyses 

Videoj7uoroscopic images of the moving PE- 
segment were recorded during phonatory tasks 
(and swallowing) in frontal and lateral projec- 
tions with a rate of 25 pictures per second. Prior 
to the registration the subject swallowed Barium 
contrast (Mixobar High Density) to cover the 
walls in the pharynx and the esophagus. 

Audio recordings of the phonatory tasks 
were simultaneously made on the same video 
recorder as was used for the videofluoroscopic 
registrations and on a separate high quality 
DAT-recorder. The subjects were also recorded 
under controlled conditions in an anechoic 
chamber reading a specially designed speech 
material. 

Three of the speakers (Nos 1,2,5) were also 
recorded by videofiberstroboscopy performing 
the same phonatory tasks. A fiberoptic laryngo- 
scope (3.5 mm Olympus ENF-P) was connected 
to a stroboscope (Briiel & K j ~ r  4914) and to the 
video equipment. The fiberscope was inserted 
through one of the nostrils and placed with the 
tip in the pharynx just above the esophageal 
entrance. 

Acoustic analysis included mean fundamen- 
tal frequency and spectral characteristics, such 
as the level of fundamental (LO) relative to the 
level of the first formant (Ll). The sound pres- 
sure level is almost equivalent to the L1. 
Computer-based analysis programs, developed 
at the KTH department were used (Carlson, 
1988; ~iljencrahts, 1988; ~ e r n s t r ~ m ;  1992). 
These programs allow interactive manipulation 
of the parameters. 

Perceptual listening test 
An informal listening test was performed by the 
authors. We evaluated the voice characteristics 
of the recorded voices in terms that are com- 
monly used by Swedish speech pathologists for 
perceptual evaluation of deviant voice qualities 
(Hammarberg & Gauffin, 1995). 

Table I .  The speakers' characteristics, type of operation (Lar.= laryngectomi, Hemithyr.= hemi- 
thyroidectomy, Neck = neck dissection) and radiotherapy (Gy=Gray, unit for radiation dose). 

Sex Speaking Speaking Age at Years since Type of opera- Radiotherapy 
technique postop. operation operation tion 

No 1 M TEE 14 days 65 3 Lar. + Prim. radiation 
Hemithyr. 64 Gy 

No2 M TEE 18 days 5 1 5 Lar. + Combined ther- 
Hemithyr. apy, 50 GY 

No3 M TE 50 days 65 3 Lar. + Prim. radiation 
Hemithyr. 64 Gy 

No4 F TE 18 days 5 3 2 Lar. + Neck Combined ther- 
apy, 64 GY 

No5 M E c.90days 40 12 Lar. + Neck Prim. radiation 
64 Gy 
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TE-speaker (No 4) a vibrating constriction 
situated about 2 centimetres below the PE- 
segment down in the esophagus (a "subseg- 
ment") seemed to be the voice source. The back 
wall of the PE-segment was very evident but it 
did not close towards the front wall during 
phonation. This finding led us to conclude that 
the lower constriction was the primary voice 
source. Both these patients had hyperfunctional 
voice quality and none of them was able to 
develop E-speech. Thus, this is in accordance 
with the videofluoroscopic findings of deviant 
vibrating structures in the PE-segment region. 

Discussion 
Low LO relative L1 is expected to characterize 
pressed/hyperfunctional voices (Hammarberg & 
Gauffin, 1995). In this study, however, the two 
hyperfunctional TE-voices (Nos 3,4) had less 
difference L1-LO than the other three non- 
hyperfunctional voices. Maybe one of the 
reasons could be that the hyperfunctional voices 
were also comparatively weak and breathy, the 
spectral characteristics of which is a relatively 
high amplitude of the fundamental. 

In future studies noise energy level relative 
to harmonics would be of interest. However, it 
is well known that such acoustic properties are 
hard to measure reliably in this kind of aperi- 
odic voices. 
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