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Effects of Bronchoscopic Nd-YAG Laser Therapy in
Tuberculous Tracheobronchial Fibrostenosis

Jae Yong Park, M.D. and Tae Hoon Jung, M.D.
Department of Internal Medicine, School of Medicine Kyungpook National University, Taegu, Korea

Background: Fibrostenosis of large airway due to tuberculosis is one of the most perplexing
clinical problems not only because it can lead to respiratory failure but also because of difficulty
in the management. No one technique, such as balloon dilatation or insertion of self expandable
metallic stent, has proved totally satisfactory in the management of fibrostenosis. We evaluated the
effect of laser therapy in patient with severe fibrostenosis due to tuberculosis.

Method: We classified the fibrostenosis to three types by bronchoscopic finding - the diaphragm
type: stenosed by fibrous diaphragm, sparing the tracheobronchial wall, the collapse type: stenosed
by collapse of the wall due to destruction of the cartilage, and the combined type: stenosed by
nonspecific inflammatory scar tissue within internal lumen with collapse of the wall.

We have treated 10 patients complaining dyspnea due to with severe fibrostenosis of the
diaphargm or the combined type using a neodymiumyttrium aluminum garnet(Nd-YAG) laser
through a flexible bronchoscopy.

Results: Eight of the 10 cases improved after laser therapy and maintained during a follow up
period of average 31.9 months. All of the cases undergoing laser therapy showed no serious
complication to need the therapy.

Conclusion: The results of our present study indicate that the Nd-YAG laser therapy is an

effective and safe method for the management of selective tuberculous fibrostenosis.
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Fig. 1. Types of fibrostenosis.
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Fig. 2. An example of Nd-YAG laser therapy in diaphragm type(case 1).
A : Bronchosocpic finding before laser therapy.
B : Bronchoscopic finding after laser therapy.
C : Flow volume curves before & | month after laser therapy.
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Table 1. Characteristics of Patients

Patient Sex  Age Type of Duration
no. fibrostenosis (months)
1 F 22 Type A Trachea 9
2 F 22 Type C  Trachea 6
3 F 24 Type C RMB 30
4 F 24 Type C  RBI 5
5 F 29 Type C LMB 23
6 F 31 Type C LMB 6
7 F 2 Type C LMB 11
8 F 27 Type C LMB 4
9 M 40 Type C LMB 20
10 F 23 Type C LMB 13
Mean M:1 264 12.7
+*SD F9 =57 +838

RMB: right main bronchus, RBIL:right bronchus intermedius,
LMB:left main bronchus.
Type A: diaphragm type, Type C: combined type.

A Al sl A1BANE Fhdslo] SR,
Aol Yol g HAduu o 2 HE] HuFo] o
PO 7|BA ol uhE Zslo] xR, Weld
Moz HepelAdst Aulelglslrdgoe] E439
Aukslal g9} Aokt $olzA)e] Z4]o] Yol 4]
kAl SokEAdy] el AwlAIEe] W 4s)sizt vt
A Af3brt oluks X712 TR,

FBAANeZ A8t FEEs A4 Ak vl
A Aokl ag 9 ukEd el ojal sl
A Akt nIFA AHetsbdgst e FAv9
AZA 9 244 Wog Qg VEskiE YAl
o) 2oz FAY & AW, X84 oju] A% =
2o 337} e Aol vHEA destE A e
At 2R 2 218710l HEE A4t
t 249 S5} A4S Agsie] Mkl
A wdo|u} 2 Alke} 2 7] Wl ukEglo]
5= =d) vlal 229) g7} A8 2 Aol vl%
A we ARk HEEA Ag3foll o3t H2hg ekl
ZBAAZ] £dog slabHel Hge zaklls
‘§l—1:]—27‘28‘31‘32).

Table 2. Effects of Nd-YAG Laser Therapy

Patient Type of No. of Total Diameter (mm) Resu]tsbo
no. stenosis sessions joules Before After* Immediate I(lrgn-(t;nn
1 Type A 3 850 2 9 Excellent Stable(43)
2 Type C 5 1400 2 4 Poor -
3 Type C 4 880 1 7 Excellent Stable(24)
4 Type C 4 890 | 5 Fair Stable(38)
5 Type C 2 750 3 6 Fair Stable(28)
6 Type C 2 710 3 7 Fair Stable(30)
7 Type C 3 820 2 6 Fair Stable(29)
8 Type C 4 860 1 5 Fair Stable(36)
9 Type C 2 640 1 i Poor -
10 Type C 4 850 2 5 Fair Stable(27)
Mean 33 865 1.8 55 319
+ SD *0.1 * 94 0.8 +20 +6.0

Type A: diaphragm type, Type C: combined type.

Excellent: restoration of lumen, correlating with improvement of objective parameters and clinical status,
Fair: partial restoration of the lumen, correlating with some ameliration of objective parameters and clinical status.

Poor: no restoration of lumen.
* p < 0.05 before vs after laser therapy

— 497 —



Fig. 3. An example of Nd-YAG laser therapy in combined type(case 3) Top: Chest PA before therapy shows
collapse of the right lung with inserted tracheal tube due to upper tracheal obstruction(left). Chest PA,
I month and 5 months after therapy, show the collapse of the right lung improved and well maintained
(center and right). Bottom: Bronchoscopy before therapy shows near total obstruction of the right main
bronchus(left). Bronchoscopy after the 2nd and the 4th session therapy show markedly dilated the right

main bronchus(center and right).
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Table 3. Forced Vital Capacity (FVC) & Forced
Expiratory Volume at 1 Second(FEV1)
before & 1 or 2 Months after Nd-YAG
Laser therapy

Patient FVC(L) FEVI1(L)
No. Before After* Before After*
1 2.17 2.84 0.62 1.99
4 1.88 2.85 1.70 2.37
5 2.64 2.75 1.73 L.75
6 2.67 2.98 1.98 2.16
7 221 2.83 1.92 2.21
8 2.88 3.12 2.28 2.48
9 421 4.00 2.55 253
10 2.29 2.95 1.66 223
Mean 2.62 3.04 1.81 2.22

+SD +0.72 +£0.40 +0.57 +0.26

* p < 0.05 before vs after laser therapy
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Fig. 4. Forced vital capacity(FVC) and forced expira-
tory volume at 1 second(FEV1) before and 1
or 2 months after Nd-YAG laser therapy
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