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Laser Surgery for the Treatment of Early Laryngeal Carcinomas

Hwoe Young Ahn, M.D., Dong Yeup Lee, M.D.

Department of Otolaryngology, College of Medicine, Kyung-Hee University
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Table 1. The division of the larynx

Site

Subsite

Supraglottis ventriclular bands(false cords)

arytenoids
suprahyoid epiglottis

(both lingual and laryngeal aspects)

infrahyoid epiglottis

aryepiglottic folds(laryngeal aspects)

Glottis true vocal cords including anterior and posterior commissures

Subglottis subglottis

(laryngeal cancer staging by AJCC, 1992)

Table 2. Laryngeal cancer staging by the AJCC, 1992

Primary
tumor(T) Definition
T Tumor limited to vocal cord(s) (may involve anterior or posterior commissures)
with normal mobility
Tia Tumor limited to one vocal cord
T Tumor involves both vocal cords
Tumor extends to supraglottis and/or sub-glottis and/or may be with impaired
Ta vocal cord mobility
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Table 3. Selected surgical procedures for glottic cancer

Procedure

Indications

References

Microlaryngoscopy partial cordec- T midcord leukoplakia,
Tiv/microinvasion

tomy with or without CO; laser
(Excisional biopsy)

Cordectomy complete with or without Ti midcord
CO; laser (Endoscopic)

Cordectomy (Laryngofissure) Ty midcord

Strong and Jako (1972)
Kleinsasser (1990)
Shapshay et al. (1990)
Strong (1975)

Annyas et al. (1990
Shapshay et al. (1990)
Eckel and Thumfart (1992)
DeSanto et al. (1997)
Bailey (1985)

Frontolateral partial laryngectomy T: with extension to anterior com- Leroux-Robert (1975)

misure

Hemilaryngectomy and extended T\-T: with extension to arytenoid,

without anterior commissure

fixation (minimal)

Anterior partial laryngectomy with T)-T; with extension to anterior
commissure (without arytenoid) Som and Silver (1968)

Tip—T2 bilateral anterior involve-
ment, may include removal of

hemilaryngectomy

epiglottoplasty or with keel
Subtotal laryngectomy with
cricohyoido-epiglotto-pexy

Norris (1985)

Som (1975)

Mohr et al. (1983)
Tucker et al. (1979)

Laccourreye et al. (1990)
Charlin et al. (1998)

one arytenoid

Three-quarter laryngectomy (Pearson) T3

Pearson et al. (1980)
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Table 4. Results of treatment for early glottic cancer radiation

Percentage of lesion controlled Survival percentage
Author Year of Number of T stage  Dose mean . . Laryn.
of study publicaion  patients  of legogns (range) Initially  Unitially Press. § 2yrs. oyrs.
Howell 1990 114 T2 T0Gy* 68 % 74 - 2t
-Burke (65 1o 73) 70
Kersh 1990 % T 60 Gy A 100 91 100 -
53 T2 6 86 8
Johansen 1990 295 Tia - 81 A - - A
63 T b
Ton-Van 1991 68 Tha 60 Gy
39 Tiv (50 to 65) 70 9 e -
19 T
Pellitteri 1991 113 T 60 Gy 3 98 % -
48 T, 64-70Gy 73 92 Il ke
Terhaard 1991 1% Ty 66 Gy 91 97 2 97
(58-68)
Small 1992 103 Ti 64 Gy 89 97 8 -
(4-70)
Rudoltz 1993 91 Ti 64 Gy & 9% &4 -
(59-70)
Fein 1993 19 Tis 5% Gyt 3 100 93 100 -
(56-60)
Smitt 194 29 Tis 62 Gy R % 9% - 32
(53-66.5)

* 10 patients treated twice daily 1.2 Gy; t median dose; 1 disease specific;  § after laryngeal preservation

Table 5. Results of treatment for early glottic cancer surgery

Percentage of lesion controlled  Survival percentage

Author Year of Number of T stage .. ..
of study  publication  patients of lest?gns T Initially  Unitially I;}l;ysrsL 2yrs. Syrs.
Ton-Van 1991 170 Tla M
R3] Tib  cordectomy 78 R R 87 84
24 T2 B
Johnson 1991 4 T1 hemilaryngectomy ] .33 B B -
3t T2 hemilaryngectomy 67 PR 67 34 -
Laccourreye 1991 308 T1 cordectomy 87 - ~ - -
07 T2 vertical hemilaryn- 8
gectomy
Daniilidis 1991 e T1 cordectomy 90 B %1 - B
Rothfield 1991 20 s~Tmi  microscopic direct B & % 100 100
laryngoscopy
Casiano 191 37 T1 CO; laser 62 97 91 - 100
16 Ti* 51 100 69 -
Steiner 1993 29 Tis CO; laser 100 9
9% Tl B 100 9 - 87
A T2 100 e
Myers 194 0 T1 CO; laser 2 100 100 100
Thomas 1994 159 T1 laryngofissure R 100 A 91 34
approach

* Radiation failure patients; T T> with mobile cords;
Laryn.pres.; laryngeal preservation



Table 6. Published cure rates for T) glottic tumors treated with laser cordectomy

Study No. in Local . Laser Total . XRT
study control Failure  salvage laryngectomies salvage

Koufman 23 22 1 1 0 0
Wetmore et al. 21 17 4 1 0 3
Blakeslee et al. 35 31 4 0 2% 2
Hirano et al. 8 7 1 0 0 1
Elner and Fex 31 25 6 3 0 3
Annyas et al. 10 9 1 1 0 0
Cragle and Brandenburg 14 13 1 0 1 0
(Present sutdy)
TOTALS 142 124 6 6 3 9
PERCENTAGES 100% 87.3% 4.2% 42% 21% 6.3%

* Both laryngectomies resulted in recurrent tumor and ultimately death.
Data from Cragle SP, Brandenburg JH : Laser cordectomy or radiotheraphy : Cure rates, communication,
and cost. Otolaryngol Head Neck Surg 1993; 108: 648-54

Table 7. Phonatory function and acoustic perturbation measurements of laser cordectomy
patients, radiotherapy patients, and normal individuals

Measurement Laser Radiotherapy Normal
Airflow (ml/sec) 204 142 140
Maximum phonation time(sec) 16.0 175 30.0
Frequency range (Hz) 97 - 311 97 - 311 82 - 698
Intensity range (dB) 61 - 88 62 - 90 58 - 117
Jitter (mese) 0.32 0.44 0.04
Shimmer (%) 13.14 16.46 41
Signal-to-noise ratio 12.65 861 20.57

Data from Cragle SP, Brandenburg JH : Laser cordectomy or radiotheraphy : Cure rates, communication,
and cost. Otolaryngol Head Neck Surg 1993; 108: 648-54
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Fig. 1. Tissue reaction of the CO» laser
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Table 8. Subclassification
subclassification(stage T1(LD)NOMO)

L1 -- Mid vocal cord only
L2 -~ Vocal process of arytenoid involve

L3 -- Anterior commissure involved

L4 -- Entire cord(ant. commissure to and
including vocal process of arytenoid)
involved

D1 -- In situ

D2 -- Micronvasion

D3 -- Muscle invasion
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Table 9. Extent of surgical resection

MD -- Mucosal dissection (in Reinkes
space)

MC -- Minimal cordectomy (less than 1/3
depth)

PC -- Partial cordectomy (1/3 to 2/3 depth)
SC -- Subtotal cordectomy (to cartilage)

xtable 8, 9. data from Koufman JA : The
endoscopic management of early squamous
carcinoma of the vocal cord with the carbon
dioxide surgical laser: clinical experience and
a proposed subclassification. Otolaryngol Head
Neck Surg. 1986;95,531-7
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Fig 2. Technique of endoscopic laser partial cordectomy. A, Carbon dioxide microspot used to outline
a vocal cord lesion on the superior surface of the vocul cord and B, on the inferior surface. C, Laser
incision through the mucosa along the outline. D, Medial retraction of the lesion during dissection
with microscissors. E, Mucosal defect after removal. (From Otolaryngology-Head and Neck surgery,
Znd ed., Update I, 1995, pp 15).
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Fig. 3. Endoscopic photographs. A) Localized T2
vocal cord tumor in anterior commissure. Tumor
extended to false vocal cord lower portion. B)
After the vaporization of both false vocal cord by
Nd-YAG laser. Tumor was seen at both true vocal
cord, anterior commissure. C) Endoscopic view, 2
days dfter the resection D) Endoscopic view, 11
months after the laser excision. There was no
evidence of recurrence.
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Fig. 4. Intraoperative and postoperative photo—
graphs A) T2 cancer in anterior commissure. B)
After the resection of both false vocal cord by CO2
laser, resection was done, and then, excision was
extended down to cartilage. C) Postoperative pho-
tograph, lweek after the surgery. Whitish patches
in anterior commissure are granulation tissues and
exudate. D) Postoperative photograph, 11 months
gfter the surgery. Small mass(arrow) was granu-
lation tissue in biopsy result.
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Table 10. Clinical data for patients

No. Sex/Age Site Stage(tumor type) )P;rll{’)l{ P)%Sﬁ(r)lf)' Laser Present status
1 M/68 L TINOMO(small T1) Nd-YAG NED at 15 months
2 M/72 R TINOMO(small T1) Nd-YAG NED at 29 months
3 M/69 Bt T2NOMO Nd-YAG NED at 22 months
4 M/48 L TINOMO(small T1) Nd-YAG 5 months f-u, lost
5 M/l R TINOMO(large T1) Nd-YAG NED at 20 months
6 M/61  B#@ T2NOMO CO; NED at 12months
7 M52 L TINOMO(large T1) CO, NED at 5 months

"Stage” is that of AJCC system in 1992 for invasive squamous cell carcinoma
XRT ; radiation therapy, * glottis and supraglottis involve
# anterior commissure involve, @ subglottis involve

L ; left true vocal cord, R ; right true vocal cord, B ; both true vocal cord
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