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Endoscopic Nd-YAG Laser Therapy of Tracheobronchial Lesions
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Department of Radiology, Yamaguchi University School of Medicine
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After performing preliminary animal experiments, we made clinical use of Nd-YAG laser in 26
patients with tracheobronchial lesions during the period from October 1982 to June 1987.

Nine patients with newly diagnosed primary lung cancer were initially treated with Nd-YAG laser
which attempted to vaporize the intraluminal tumor. Five patients had a greater than 50 percent
reduction of the intraluminal volume of tumor. Although all these nine patients received conventional
radiotherapy with or without chemotherapy after the laser treatment, only two patients showed
satisfactory improvement and survived. These two, still alive now with no recurrence, were the
patients who had central type early lung cancer among those nine.

Thirteen patients with recurrent lung cancer or metastatic cancer from other organs, who had
received radiotherapy, chemotherapy or surgery previously, were treated with Nd-YAG laser for
palliative relief from central airway obstruction or stenosis. Eight patients obtained successful
reestablishment of airway patency, and six of whom obtained immediate clinical irnprovement. The
remaining two patients did not improve clinically; one due to lymphangitis carcinomatosa of the lung
and the other presumably due to chronic obstructive lung disease.

Two patients with tracheal granuloma were treated easily without any hemorrhage and one
patient with recurrent hemoptysis obtained immediate and lasting hemostasis with the laser
treatment.

Two fatal complications occurred among the overall group of 26 patients. One died of
bronchopneumonia 7 days after the laser treatment, and the other died of acute respiratory failure
within 12 hours of laser treatment. There was no serious hemorrhage or perforation encountered in
our cases.

Laser therapy is extremely benefical for the palliation in terminally ill patients with obstructing
lesions of ariway and also useful for the removal of granuloma and for hemostasis. Furthermore, laser
therapy combined with radiotherapy may be curative in central type early lung cancer.
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Fig. 1
a. Macroscopic view of a cow liver irradiated by
Nd-YAG laser. The defects of irradiated tissue are
larger at high power settings of wattage than those
at low power settings of wattage with the same
total joules.

60w 0.5secxu

60w 1secx?2

b. Macroscopic view of a cow liver showing the
difference between the changes of tissue irradiated
with continuous laser exposures and those with
intermittent laser exposures. The defects of
irradiated tissue are larger in continuous exposures,
while the coagulated layer surrounding the carbon-
ized layer is thin in intermittent exposures.
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Fig. 2 System of the Nd-YAG laser treatment
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Table. 1 Summary of cases of primary lung cancer initially treated with

Nd-YAG laser

Purpose of No. of
procedure  sessions

Case.

No Age Sex Diagnosis TNM Site

Watts Sec

Total Effect Combined Survival Current
Joules therapy after therapy status

1 75 M Sguamous TzN:Mo LMSB  Vaporization 5 40--60 0.5-1.0 8480 (=) Rad(B0Gy) 12mo Dead

cell ca. and LLL  of tumor

+Chemo.

2 73 M Sguamous TzMNoMo LMSB Vaporization 1 30--50 0.5-1.0 825 (#) Rad(60Gy) 52mo Alive

cell ca. and LUL  of tumor +Chemo.
3 56 M  Squamous TzMNzMo LMSB  Vaporization 1 30--40 0.5-1.0 B840 (+) Rad(50Gy) 12mo Dead
cell ca. and LLL of tumor +Chemo.
4 70 M Sguamous TaMN:Mo RUL Vaporization 2 20--60 0.5-1.0 3,180 (#) Rad(80Gy) 14 mo Dead
cell ca. of tumor +Chemo.
5 65 M Sguamous TzMzMo LMSB Vaporization 1 30--60 1.0 1,440 (=) Rad(50Gy)] 36mo Dead
cell ca. and LLL of tumor + Chemo.
& 70 M Squamous TzMoMo TI Vapiorization 1 40 05-1.0 1,140 (+) Rad(70Gy) 3I7mo Alive
cell ca. and RLL of tumor
7 79 M Unknown TzNzM: LMSB Vaporization 1 40--50 05-1.0 2,170 (=) Rad(26Gy) 2 mo Dead
and LLL of tumor
8 72 M Large TzNzM: LUL Vaporization 2 40-60 1.0 3,020 (+) Rad (38Gy) 3 mo Dead
cell ca. of tumor
9 77 M Squamous TiNiMo RUL Vaporization 1 50 0.5-1.0 495 (=) Rad (53Gy) 13 mo Dead

cell ca. and Tl of tumor

+Chemo.

TL: Truncus intermedius, RUL.:right upper lobe bronchus, RLL.:right lower lobe bronchus,
LMSB.: left main stem bronchus, LUL.:left upper lobe brenchus, LLL.:left lower lobe bronchus,

Rad.: radiation therapy, Chemo.: chemotherapy

EHTABEEY ZERSTELSTER DY
), BEOKE XH50% EBA Licb o
(+), 50%LLTF% (=) &L, 9fh5HT
(+) BEohREE/, BHEHN (—) THotc 4
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D 2HD5HD 16| (Case. No. 1) 1233 b D%
BLICRWOERNT, FTEELYZELHETLE
BObRBKEOIREIEE T4 BEH1E
Tex7, 14(Case. No. DIZHAI T L — 4 —
JeDBEHHRERECTH - 70, v — W - BHEE,

SO HEHRREYBIL, 6 flici ki
BER Lchy, 50Gy D b0 aHEiRE > i fT L i
THTIR4PIC CR 2B T8, FHERT
b, 26052 B £37» BBEATFTH H3,
6 Fik14h AL, 140365 A TIEIZLTw
4. REAEAET O 2 G RS & 2 5
hBERIT, v—¥--BHEORET SES
L CHUBHRFE BN L, [EE OS2 ML 2B,
36 ARSI LEERIR, v —+ — B ILES
THolehh, TOBROEHFECL Y CR A

Table.2 Summary of cases of recurrent lung cancer treated with Nd-YAG laser

Case. ’ . Purpose of No. of Total Survival Current
No Age Sex [Diagnosis Site orocedure e Watts Sec - joules Effect after therapy startus
10 72 M Large LMSB Palliative widening 1 40-=70 1.0 2,800 (=) 7 days Dead
cell za. of airway

h 57 M Squamous R and L Palliative widening 11 40-80 05-20 44820 (#) 7 mo Dead
cell ca. MSB of airway

12 63 M  Adeno ca. RMSB Palliative widening 3 40-90 1.0 10,360 (=) 3mo Dead
of airway

13 65 M Sguamous RMSB  Palliative widening 1 40-60 05-1.0 1620 (+) 3mo Dead
cell ca. of airway

14 73 M Squamous LMSB Palliative widening 1 50 0.5-1.0 790 (=) 7 mo Dead
cell ca. of airway

15 65 F  Squamous LMSB Emergency widening 1 40-60 0.5-1.0 7.400 () 1 day Dead
cell ca. of airway

16 58 M Squamous Trachea Emergency widening 1 40—-80 1.0 5320 (-) 1 day Dead
cell ca. of airway

17 72 M Small RMSB Palliative widening 1 40-70 0.5-1.0 2,050 (#) 7 mo Alive
cell ca. and TI of airway

18 58 M Adenoid LM5B Palliative widening 2 50 0.5-1.0 1,260 (#) 6 mo Alive
. cystic ca. of airway

RMSB.: right main stem bronchus.

(104)
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Table. 3 Summary of cases of other tracheobrenchial lesions treated with

Nd-YAG laser
Case. . : . o Purpose of No. of { Total ee o Survival Current
No Age Sex Diagnosis Site procedure sessions  "Vatts Sec joules EffeCt o therapy status
19 67 M Tracheal invasion Trachea Palliative widening 1 40-50 1.0 2550 (#) 39 mo Alive
of thyroid ca. of airway
20 73 M Tracheal invasion Trachea Palliative widening 1 50-60 0.5-1.0 3540 (-) 4 mo Dead
of esophageal ca.  and of airway
LMSB
21 54 M Endobronchial LMSB  Palliative widening 6 20-60 0.5-2.0 11,080 (#) 6 mo Dead
metastasis of and of airway
rectal ca. LuL
22 71 M Endobronchial RLL Palliative widening 1 30-40 05 290 (+) 6 mo Dead
metastasis of of airway
Egastric ca.
23 55 F  Bronchial LLL Vaporization of 2 30 0.5 740 (#) 4 mo Alive
amyloidosis tumor
24 36 M Granuloma Trachea Vaporization of 1 40—-60 1.0 3,550 (#) 36 mo Alive
tumor
25 65 F  Granuloma Trachea Vaporization of 1 50-70 1.0 3,400 (#) 23 mo Alive
tumor
26 76 F  Lung ca. LMSB  Hemostasis 2 10-30 0.2-1.0 580  (#) 27 mo Alive
(Large cell ca.)
HEFN634E 9 A25H (105)
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Fig. 3 Partial arterial oxygen pressure ( PaO, )
before and after laser treatment
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Fig. 4 Partial arterial carbon dioxide pressure
(PaCQ,) before and after laser treatment
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Fig. 5 Alveolar-arterial oxygen pressure di-
fference (A-aDO,) before and after laser treat-
ment

Fig. 6 Microscopic view shows the tumor tissue
irradiated by Nd-YAG laser. The degenerated
layer with pyknosis and nucleolar karyolysis is
seen under the carbonized layer. (H. E. X400)
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Fig. 7 Primary lung cancer in a 73-year-old male
a. Endoscopic view shows a polypoid tumor in
the left main stem bronchus.

b. The tumor disappeared completely after laser
and radiation therapy.
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Fig. 8 Primary lung cancer in a 70-year-old male
a. Endoscopic view shows a polypoid tumor ob-
structing the right upper lobe bronchus.
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(c)
b, c. A large part of an endobronchial tumor was
vaporized with the Nd-YAG laser { b ) and the
residual tumor disappeared after radiation ther-
apy (¢).
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Fig. 9 Recurrent lung cancer in a 57-year-old male
a. Endoscopic view shows the narrowing of the
right main stem bronchus due to the recurrent
tumor. '

b. The widening of the airway was obtained with

laser treatment and subjective
disappeared immediately.

symptoms
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Fig. 10 Granuloma of the trachea in a 36-year-old
male
a. Endoscopic view shows the stenosis of the
trachea due to a granuloma.

b. The granuloma was vaporized very easily
without any hemorrhage and subsequent widen-
ing of airway was obtained.
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Fig. 11 Primary lung cancer in a 76-year-old
female
a. Endoscopic view shows the extremely dilated
capillary vessels in the left main stem bronchus.

gl

b. The dilated capillary vessels disappeared after
laser treatment and hemoptysis was stopped.

Ehote, R Y — FHBREBOBECIE, YWa
W ECHEBIRcED CREL T 5 & &% &H
CANBZUNEDOHZ Z EHREHIA T3,
Ehiz, JEVHBECSE, SEIWAHROE
BB B\ B AEE B ZE b BIG & T2 505, TR
BoRESL, £, ABERORL S i & EFC
IGUTEETH B o & ORI E CIRED
EEEORECISRARLEE LY, 4 0EHF
BEHEIGOEEEIETH L ENAKITHS, W
EHSE, [ESIRETE, REOE#MR I1lem

(110)

IR T 5 ARG NdYAG v — - 5HE

FHObDITREI R TWVA,

JR SRR B AL OFHIIIREEE 572
b DOTRRNA, FIGO 12w iR R bR L1
B bha, —#ic, FifTER RS CY LT,
~= b A7 4V FEME (HpD) & argon dye
V- — % AR GRS EEHR (Photodynamic
therapy ; PDT) @ B GEIG & &h, #FRORET
b RIFAEAESLE BT W52 PDT 1
Bo L RIRECHE L, EFEAScIm] S
iz, FHOBKRKES Vi WFIERD BB,
V- —KOFEEOREL CEERAICRET
HIRBRICR b, v —F—HORBHEIFEE i
24 LTcESE T, WE O b 3em?L 220 i
Bl g Es, —F, NAd—YAG v—+—%H
WHHES, FHOBHME»DXIET  TohR
RIS ESZOBMERMCIRE L, FRiio2i@BEYIE
ERTE5Z LBALETHS, BREORKEDL
IoTikv—¥-—XoRrHEHET, BEORE
NabhdZ EPPREOHREZE CILEEO
FEERUCRBHEBAOZH ICbRENR 529
B, L —¥F— B OBIG & T b fnfE
B TR bR T ERVWEBbh b,
BEpFID 2 FITiL, v =5 =N R
DHREY, BAETHES N L CREREE LS
¥ s L cEREOTEMNEALBI. Tiz, &R,
PDT & BhHREEO O ABE R TV, BIFRRE
OB LR TWHEER S BHIER L Tk 2D, £k
Sk, PR R LTk v — ¥ — &g
ROMFRABRENEREE LTV,

L PRER T L S E BRI T,
KPR T 2B ED, FELUERE
OF A - 1cth, BAFT 2EHIH L TN
BExEINT 5 - LCiREEom E, FROWE
PRI LA, PIRIEERE O 2 flE R,
== — BB A O Zh RS O R EREGE O ) ks
U ohiehoic, BEAER OB\ EFICRIRK T8
BOZELWEFICnZTY v &5, #EREB
PHETAHETBLE T T WicH, ZhbDIE
BAREOHEIGHTH-oic L E LB, EFIDER
ZRELD - Tc E B s, RERE¥Y, B0
KT HTEAECEFEL, KCSEZCBBL

HRBEREH $48% IS5



TR #E— fi24

TWAEEST, HIKTRE BN v ERED
Plo W FEEFESA LT 2 4 F, RN
EDEESEREENRVELEHELTW5, &
%, SPOEALREREL, EOEME, K,
AL B DR e & DFEM I o 2T, iR E
BEAICH T 2 REOBEIC Y RET HLEND
5,

FMAREIETECHEBRAA ChTEELH
T HEEGITIE, AR BEE TR D 503,
BSEEOWRBCEBDTCERTHY, b, %
DEDOEGHHREX TEIZT 570D, FHROHE
b AL SOHPAZE SN B AR O LRI,
50%2 5 B75% OO FE I TR ks B E S h
Twb 5, HROAOMEBRG L EBREF Ot
1361CH60% (841 KEDHAREL. Zh
b DXEAEGI T, FEILKIRL  cohiis
BIHFEL, 20, BRI D KRBOTHEIHEL
TWHZERBETHS, HEROEEEI, Mc
Dougall 5'™3dem LT & LT 585, —fBcid3
M TFTRRELOBHCABTE B L X
9, HERBITH, Scm IR SSERIER L EE
KEZDIRIELEY 5D 5 LFEEOHEF TR
BORMK B ohizhotz, ¥7z, Gelb 5943,
SELHAEMATEILTNIINUYDOEYNRTH -7
B, TNELHEGTIRI%IT L HERT, HED
REIKEAZOBRE LHBL T BT
5., BREAITE, TE2AEYE LICEBRA
8 6l L B EE G 3 WD EH1161Ci1x64% (7 6l)
CERT, TEAERRLEMRERGAD 1
Bl RICREEOREY, FAELENLLE) &
IhEEBFRAID 1 Flk X CEBE b oEBF 0
3FITIR33% (16 TREDEAIE LRI
FTEhote, TEAEGITIE, BEEOERBTK
PRETEDRBOIMIE LRI C, IO
L\, TORBHEMKT TR &840,

ThboKEHAZEMCR LTk, PDT % CO,
V=¥ L 5EE TR TW5, PDT %R
U, B 5203449%, Vincent H31341% D EHITH
WThHote EHE L TV 50, argon dye L —
F—IENdYAGVv—¥—L B LTHNHIE
<, BROEHRIEBIhB DO BEBESCEEHT

HEFN634F 9 A25H

(111)

1163

T, CO,v—¥—-bBEHKEIHTCERE L
Hicd, AIHEEHAOHMIC L h ESELE TORK
HREBROhB9Z 2R NAYAGVv—¥—X b &
IEMEERE B EDHSERBD, BELV—F -0
B EREwBIE L EC, EFARIGETY —
F—DEEYRINT S Z 0N KETH B,

flig s B > & OB REA b @G & 7 %
HIDR), IEE ARG OBE L Ak BN g
PAKIEHD Z &M%, Lbvl, KEEZ, R
TR ZEPB OIS & & b i1k
FRE LB L CRIfER b A in<, BRBED
HREYBRTELAETARERBEREL DS, T,
BERREIOFREA O X 51, BOIESTIX
BBEH, MIEEOHEOBIZSHRELWHE L
b, ERHRIT B~ 7, BB OEEHER
ERBTEDRBO LWLV R S hhE, £
DERI—BREIes & Bbh 3,

—7, KRB, AEBETHOFHE DS
WNzfTw, v—¥-BHEBEGHEERT5TH
RICEFcRIIEF I CcE, RIRTHIZS
VYORIAHRIBORTY, +ohetEENFT
WEBIEhr o e ERITH s L HE LTS, BB
BlTh, FEHECHEETRECE T Lok E
RERTHZ 2, AHEELATICBETCE R
Do T IEFI A T CRICEATE e dvo o
EEGITH o7, BIAAFGE NPT 5 5 i <
Bofeis, BHFEE LTI TE R, v - —
BEIH < T THRIMEERCTEY, kBRI
DRBICH L CEBDRLAHELE 2D, v —
W — B CAR YR AT B 7 i P2 5 1A B A BR T,
EOHRE D YRLETHHH, AELIMEOLE
ORI EicEBTHDNEML, EILFI0BR
LB EHEIEDHRBILAS L ZANRKE,
LasL, KR, FEROBEETIZINMLE KL
BEORSEES I RERGIEELEL LCE
DTRBODHBFETH N, FOBOSHEE
RURBITAZ L TFHRouFIYNETE, X6
i, B D KBS Hy RaBH REWCFFFE 3 5 EEBIC L,
V= —BE & AOHREI L D IRBMEOR AR
FINBHO L, FEFNT X - TIRHBEEO®
BREEE L LUERDCTER EBbh b, TED



1164

E L WiEoEImMotEy, (ERESEECHRE DB
AL s EOFIRID G, FHRCHSRBEOTVE
VEFI ML CL %2 &FHEh, i, fHfY
REEoRRRIAEL T, KEZXSHE
FleahiclbEERcievBaiE2bhs, &6
2, AEERMFEL LCHERTE2TEELSD
B EbIEHIATE D, BEOLV —¥F—FoD
EHEDEFIB L BEE I L 5 EREEE DR
<, BAFE L LTHAT 5 cd0BHTEOT
F2 Allen 53D LV —F— Lk 4 ) oY 21921 R
Bt LIBEEL Y, SEROBBENI&ZEIA
5,

REOEOHE & LT, SEZEOR, mE
DERBIZIAHMIPEETHSH. BRAITIESE
oL BFLITEEEE LT\ Ay, Bk B
CXARTEHALHEEOI TR Y, BEOERE
TR HEVEHEIRERST, BU~O¥EDD
WCHEBHIEE LW EEZBRS, EELI
30~50W, 0.5%0@BEZIENCH /2, Bru-
tinel 5%, Dumon H* % 50W LI F O H T, 0.5
BoRMBBHYED TS, T, BHINIZCT
BRECEEOER ORI L MERKS L OBIRE T
SRR L, BEOF A EET A LEN DS,
Joyner 5391, BR T CHAEBMICEHFZEA
LI bREZDOME A REZHERL T8, &
AR LB OBHEYITO 2 EMNKYTH
B4,

P& GHE & EE I RIEE T, Totty B3, 1660+
2 PId v — 5 — [REHEDOIEBRAL, FRHEED 7o
DT LI L HE LTI D, Hetzel 5%, 346
o 2 Bl FREE I X BRRTHIZHRE L T 5,
ZELOH6H TS 2 HOMEHHE (KEZM%L
RAL) KX AT HEER LI, BHERRC
HEETHEORASCBITICE CIFES S\
IR A Lo BEgE, W E I EMVERARE
PIRBRE I EOEPHEXTHERT S L Bbhi,
BABNCEE O RBY FEMCtE ST 5 L AR,
BIBEE AL v, HIERIREDHELEED
DT LIc BENXEEREER IC X 2O RS, BBk
DT ROHENPDETHD, REOKWR L
HEFAIREOCRAEELF T HEMNEL, B

(112)

S5, SETHRECHT AREEH Nd-YAG v — — iR

fRIf A 2 43047 B B 03, Pa0,50torr LIF, PaC0,50
torr LA OEFICIIFICERSLET, Zhk
b A TUBERE O (B E B TURARE TR 1 SR
AEr Rl TAEEMND HOZ ENEHE R T
5, EEZLOBIRM Y A ST OME TS, L —5F—
FB AR I L B AR & 2 LT B s ie Pa0, D1
T, PaCO,0 LHAFED BRI TED, Thboll
EBHEPIZELCELL VB EFHEINS,
V- =GR, BRMOBERDF = » 7 ik
FCBHEHERIEL RS OCRELTET 57 Lot
BhEThs, HBELI, KEYLFARMKT TR
T, BEOEMEERNCIREBEOCEED
bETRRTREMBITTHEENEELL, BEHER
BEHXHET CORMEROEES BT 2HE b
B\ 192042 Wolf 52003, REEXETT 5B
BEORRE KRBT eEREHL O LNELDH S
ERRRT B,

FOMOEHIEE LT, V¥ —HICXBED
RCREZL 7 71—, BEF 2 — T ORI
I HREREY  EOERGBHFEHROBE D ADN
THY, REBITEXEZENRCSMOLOERY
HOVERDD, v—¥-EFOES, FRIH
W, V¥ -—BREOREFILEHRINDIET
»5b,

V- —RER, SBETETESER, RB
LT dmEEbh5a, X bR cEREE,
Rethic@Ehlov — ¥ - B OB IE RO
BEAEEFIB L LEDIE, V—F-HITEIEAR
BEH LT RENTEo R b B D i idie bix
W, SHOEFOBRAEREFEMTBRFICL Y,
xSt IE, [EZRECHTHHRED LD
HUBYHILTHIENTELEEZLRD,

V. &

L, [EIRECHT S NAYAG v—v—
HBIRDA AR T2 BT, ERRNE
Tolct, SEMLORKESRES $ CICHBEYET
56BNz E52E D L — ¥ - BB AT, LITofE
:%’5_’%?‘:.

1) FERIEEREM O 9 fI Tk, BEHRERE, 1t
FREOBTINIC, SEARCRERET2EEDL
1B, BEYHBE LTy — ¥ —BEL T L,

HABERSE 5485

1
==}

#95



Lo #— flt24

IBIh 5 PICERTH -7, LaL, WRELTFE
DHFEDIH DI b O LIHPIR BRI D 2 flic$
¥, FOMOEMTIX, KELHELORAT
BRBBOLRTH, £HFEHEOERICKE OO0
Moz,

TP R BRI 6 LT, Ak & s
Ot AEE EDTERTH - 1,

2) KIEPAZE, BoEh k5 I E RIS E
PERES 2 b DB R B T, KOERXIC X ik
SEEOHELY B E Lichs, 13404 8 flickE
DEARELR, T05 5 6 HICHEERNHEE
Lz, A, EERBCH 2 BZEOHEHGI
BILOWT T, TOBOESUHRER THEICT
5 ETEMDRIIFETED, i, BEEME
EOEREBRTESETORELESRI’D S,

3) HFEO 26T, EBAEERL L, &
BHIPED, BRETEL, KB FhHefbsik
BELLTHERERbRT.

4) [EHZOEMMESOHIMICT LTS, F
PRy e b iz BRI CH - 7o,

5) GHHEE LT, BEELHMLEALTEDL S
highoteh, 2HlOMEHE (KEZMs%, oF
WAR4) WX AT HIRER Lo, BB RAE
THEORA, BEMICEL 5FECHIE, T
WEONERENMEHELHHT S L EBbh
fo, REOMR & 7 B IEIEREEER, % <,
EOHECN T 5+ 4 RESLETH S,

6) AEVKE, KELHREDOE N ek L i
D50 E03, BICHOBEYEIRICAS L&
BHEKEWEBDLIhD, B ROENLER,
HMBREN R EhBERETH A,
ARLOBEER, F4EAKEYRNEFLBLEE IV
250 B AR SR TRE L, Mrksicis, @
i, R TP Ec RE  A HE AR L
T, E i, EEEERRETE B IR B RO R
SERITCEE AW 7 5 0N Il 0 A — PR I
TEEN BRI T 5 & & bIHiBN T & - o8& Rmba
ERASBE LR X VB REZEHE O AL @mle L
EFET.

X Wk

D BEME | v - —RFOB & Ak, FELR,
3: 646--653, 1984

AEFI634F 9 Fl25H

P

g

—r

R

1165

2) Strong MS, Vaughan CW, Polanyi T, et al:

Bronchoscopic carbon dioxide laser surgery.
Ann Otol 83: 769—776, 1974

Laforet EG, Berger RL, Vaughan CW: Car-
cinoma obstructing the trachea treated by laser
resection. New Eng ] Med 294 : 941, 1976
McElvein RB, Zorn GL: Indications, results,
and complicatins of bronchoscopic carbon
dioxide laser therapy. Ann Surg 199 : 522—525,
1984

Friithmorgen P, Bodem F, Reidenbach HD, et
al: The first endoscopic laser coagulation in
the human GI tract. Endoscopy 7: 156—157,
1975

Kiefhaber P, Nath G, Moritz K: Endoscopic
control of massive gastrointestinal hemorrhage
by irradiation with a high-power Neodymium-
Yag laser. Prog Surg 15: 140-—155, 1977
AR R, KEEFR HLBEBcsT3 L -
- FBEORM, E¥0H0R, 124: 503—500,
1983

R SERL, TALR RO/ vy —r -
MRS L 5 H BB EDHE—, BRY — -
B4k, 3:35—41, 1983

) Godard P, Draussin M, Lopez F, et al :  Utilisa-

tion du rayonnement laser en bronchologie,
Resection de deux tumerus tracheo-bronchiques.
Pulmon 35: 147—150, 1979

EEEA, B R, JFEEH | Laser D#= % 1
F—iC X AABBEBICOWT, SEEY, 348
—51, 1931

CEEREECR, RREE, KEeK, b 8T S¥

FEEOCHE T A v — VRO XA, BEr—
W —EELNE 1 131—137, 1980

KTFHA, KEEER B E i @ Nd-YAG
V- =258, LMY-1001 @ BB KA, B &
v - —EESEE, 5:30—38, 1984

BREE, ARZRT, DIFE, i KBRS
123135 Nd-YAG v — ¥ — & g0 #iit, S8
%, 6:17—23, 1984

Dumon JF, Reboud E, Garbe L, et al: Treat-
ment of tracheal lesions by laser photoresec-
tion. Chest 81 : 278—284, 1982

Totty L, Personne C, Colchen A, et al: Bron-
choscopic management of tracheal lesions
using the neodymium yttrium aluminium gar-
net laser. Thorax 36: 175—178, 1981

JEFRSE, MEEA SE, [ETHEECSITS
PHREI v — v -G8k, HAERSESE 42:961
—968, 1981

17) BRKE, o 8 5%, SEZov-—¥-#

#%, HHa, 41:945—956, 1981



1166

18) McDougall JC, Cortese DA: Neodymium-
YAG laser therapy of malignant airway ob-
structin. A prelimianry report. Mayo Clin Proc
58 : 35—39, 1983

19) Gelb AF, Epstein JD: Laser in treatment of
lung cancer. Chest 86 : 662—666, 1984

20) Hetzel MR, Millard F], Ayesh R, et al: Laser
treatment for carcinoma of the bronchus. Brit
Med J 286: 12-—16, 1983

21) Wolfe WG, Cole PH, Sabiston DC: Experi-
mental and clinical use of the Nd-YAG laser in
the management of pulmoary neoplasms. Ann
Surg 199 : 526—-531, 1984

22) Cortes DA, Kinsey JH: Hematoporphyrin
derivative phototherapy in the treatment of
bronchogenic carcinoma. Chest 86 : 8—13, 1984

23) BRI, /PFSF, BEIREE, fit v - -t
B, AR EAOERES, ORI, 31 : 690--696, 1985

24) /NEFRIE, MWEEA g5 HpD dEHR
HEOBIGERA, BAEKSSE 46: 919925,
1936

25) hf H, ILo@w—, F&E—, fi s
by —¥—, BHERHHIEHIC>VWT--CRAIO
BE—, KELE, 9:67, 1987

26) PREE, gRZRTF, PMI—F, i ok
Hav-—¥-EK —BcARENNIYAG
v —¥F—EEowT—, &, 31:197—203,
1934

27) Eichenhorn MS, Kvale PA, Miks VM, et al:
Initial combination therapy with YAG laser
photoresection and irradiation for inoperable
non-small cell carcinoma of the lung. A prelimi-
nary report. Chest 89 : 782—785, 1985

28) [ Bz, —#=EA, AL B, i 5F K
TR A v - — {58, BB, 45:834—841,
1986

29) MEER, FRES, WUHE—, i YAG v -
W —ic X HHHR—FRE—, B4, 37:499—504,
1982

30) Vincent RG, Dougherty TJ, Rao U, et al:
Photoradiation therapy in advanced carcinoma
of the trachea and bronchus. Chest 85: 29—33,
1984

3D BREE, iR £ WEERLK i RSN
Nd-YAG v —¥ - X 5 EBHSEES
T A HEHIAE, SEIF, 8:366—372, 1986

32) {L O —, i ¥, B, fib © Nd-YAG v —

SE, [EILRECKNT HAREN NA-YAG v — ¥ -

W - B2 HEE) T H - 7= endobronchial
tasis @ 2 #l, Hfg, 45:512—516, 1986

33) KemE, RRES, BR O i KEARE
X5 YAG v =¥ —BRFIOFEORE»D
HicHIG, KEIHE, 5:39—43, 1983

34) Joyner LR, Maran AG, Sarama R, et al:
Neodymium-YAG laser treatment of intrabron-
chial lesions. Chest 87 : 418—427, 1985

35) H#uBinger K, Cujnik F, Held E, et al: Bron-
choskopische Laserkoaguation zur Therapie
des zentralen Brronchusverschlusses. Prax Klin
Pneumol 36: 471—474, 1982

36) NI—F, HEREE  YAG v —¥F—D LR
~DOILE, &K, 31: 1850—1855, 1982

37) Allen MD, Baldwin JC, Fish V] et al: Com-
bined laser therapy and endobronchial radio-
therapy for unresectable lung carcinoma with
bronchial obstruction. Amer J Surg 150: 71
—77, 1985

38) Brutinel WM, Cortese DA, McDougall JC:
Bronchoscopic phototherapy with the Neody-
mium-YAG laser. Chest 86 : 158—159, 1984

39) Durnon JF, Shapshay S, Bourcereau J, et al:
Principles for safety in applicatons of Neo-
dymium-YAG laser in bronchology. Chest 86 :
163—168, 1984

40) Pearlberg JL, Sandler MA, Kvale P, et al:
Computed-tomographic and conventional
linear-tomographic evaluation of tracheobron-
chial lesions for laser photoresection. Radiol-
ogy 154 : 759-—762, 1985

41) &FE5,, IARHE MEEA v-¥F -k
SEBEORE, EF0bdL, 117: 831--838,
1981

42) Brutinel WM, McDougall JC, Cortese DA :
Brochoscopic therapy with Neodymium-
Yttrium-Aluminium-Garnet laser during intra-
venous anesthesia. Effect on arterial blood gas
levels, pH, Hemoglobin saturation, and produc-
tion of abnormal hemoglobin. Chest 84: 518
—521, 1983

43) Casey KR, Fairfax WR, Smith SJ, et al:
Intratracheal fire ignited by the Nd-YAG laser
during treatment of tracheal stenosis. Chest 84 :
295-—296, 1983

44) FEARAER | v—F -BEDEL, BEDHDI,
124 : 359—369, 1983

metas-

(114)

BAEKES: $48% HI5



