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Percutaneous Transluminal Laser Angioplasty
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Percutaneous transluminal laser angioplasty (PTLA) has been carried out on 63 peripheral

arterial occlusive lesions in 43 patients.

Most patients complained of intermittent claudication.

The sites of lesions are the iliac artery (28 lesions or 44.4%), the femoropopliteal artery (30 lesions
or 47.6%), and the below knee artery (5 lesions or 8.0%).

There are 54 lesions (85.7%) that showed over 70% stenosis, with 19 of them complete occlusions

(30.2%).

Out of 63 lesions, 16 lesions or 25.4% had occlusions of over 10 cm.

ANA:YAG laser (1.06 um, continuous wave) was used for the vaporization of atheromatous plaque
and old thrombus. The laser was irradiated by increments of 1 to 2 seconds at 80W using the non-
contact method, at 10—25W using the contact method with a ceramic tip and at 10—15W with a bare
laser fiber. Balloon dilatation was then utilized.

The initial success rate was 85.7%.

The 5 year cumulative patency rate after PTLA is 88.4% in total cases, 88.7% in the iliac artery,
86.1% in the femoropopliteal artery, and 100% in the below knee artery.

The 5 year cumulative patency rate for stenosis of the iliac artery is 91.0%, and it is 92% for
stenosis of the femoropopliteal artery, and 81% for occlusion of the femoropopliteal artery.

PTLA seems to have improved the cumulative patency rate when compared with that of

conventional PTA.
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Fig. 1 Holes in the atherosclerotic aortic wall
created by laser irradiation. The aortic wall in
normal saline at 37C was irradiated by laser at a
distance of 0.5cm and at 80W for 1216 seconds
until the wall started to be vaporized. Holes
measured about 2mm in diameter in average.
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Fig. 2 Apparatus of laser (made by Olympus
Optical Co, Ltd.) This is a fun-cooled apparatus.
The maximum power is 50W, The output of laser
is stable even at low wattage.
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Fig. 3 Laser probes and ceramic tips
A laser probe, 22mm in diameter (Top probel, B: laser probe, LBmm in
diameter (Second probel, C; laser probe with a ceramic tip (3rd probe), D : bare
laser fiber, 0.8mm in diameter (bottom fiber). There are various shapes and

designs for the ceramic tips Cleft row)
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Laser angioplasty
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Fig. 4 Technique of percutaneous transluminal laser angioplasty and vascular endoscopy
Temporary occlusion of the proximal artery and flushing of normal saline is necessary to
clear the arterial lumen for vascular endoscopy and laser irradiation.
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Table 1 Method of Treatment and Type of Laser
Probe

N=63

R Method of laser

Type of irradiation ~ Contact Non-Contact
Dﬂ)be x"--._

Laser Probe 3

Bare Fiber 5 0

Ceramic Tip 51 1]

Bare Fiber and 9 0

Ceramic Tip
60 3(63)

Table 2 Method of Laser Irradiation
(Nd: YAG laser)

A, Noncontact method :
Power : 80W
Distance : 0.5cm
Time : 1-2 seconds (repeated as necessary)
B. Contact method :
1. With bare laser fiber
Power : 10-15W
Time : 1-2 seconds (repeated as necessary)
2, With ceramic tip
. 20-256W
: 1-2 seconds (repeated as necessary)

Power
Time

FRL 443 A250
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Table 3 Degree of Stenosis

Stenosis(%) No. of Lesion (%)
<50 1 1.6
50~60 2 3.2
60~170 6 9.5
70~80 5 7.9
80~100 49 77.8
(100) a (30.2)
total 63 100

Table 4 Length of ccclusion

cm No. of Lesion %

0~2.0 26 41.3
2.0~10.0 21 33.3
10.0~20.0 8 12.7
20.0~30.0 3 4.8 (25.4)
30.0~40.0 4 6.3

46.0 1 1.6

total 63 100
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7= (Table 3),

BRI 1 XPAZE DR XX Table 4 D& D
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Laser angioplasty

Im-‘l—ﬂm!! 4 T — 4
S -
90 h—:-‘—‘-{n; bt L ,
LL [ S U p———— prm——
g o
3
E 50 ——— Total lesions (N=54)
E 50 e = Ihac artery (N=15)
£ 04 — = Femoropopliteal artery (N=24)
g ~ Below knee artary (N= 5)
R
=]
E n
o
10+
0 T T T T T T
0 10 0 30 0 ] 60
Months
Fig. 5 Cumulative patency rate after PTLA
(Total cases and various sites)
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Fig. 6 Cummulative patency rate after PTLA

(Stenosis vs total occlusion)

r¥r—YRKEFRALECHEEIhLo EEL
bia,

V=¥ - X HBIRF LGS Ted - oDk
V= =D ETOBHL, »ov—v —BEEF
WWABHREKRTZS vy v a L, BIRBEXZSHL
TR TCBMDERELXIIEL Twicld E 2 bh
%,

RO A MEDE T (70~100mmHg R&E)
T HRIZOLBANCE T 5 08EEE T, £EOAE
KOKEHEA (750ml LL L), ERER (PR 88
DHEFFILE A VARFEROHEENER E 2 bh
50T, FxBELEREL Lichis, T30
AP LTHREBERT T8 s kLB
bbb,

BEEATEREED L O F B L izicd»EIfE
R EbdD Tl oz,

FKEBIRER A L 5 FllL N B IR %

HAERELE #52% H3%5



Laplll

1DII<F
% al i -_--_-CL\"O-—————______ (L
s 8-
@
(N
3
c 60
b ; _
@ B0 —— PTLA for iliac artery stenosis
a— ~N=21)
Z
E 30 = —— PTA for iliac artery stenosis
2 (N=1725)
E 0f
© 1
0 11 1 1 1 |
05 1 2 3 4 5
Years

Fig. 7 Comparison of patency rates between PTA
and PTLA (iliac stenosis). The patency rate of
PTA was adopted from Gailer, Gruentzig and

Zeitler®,
100¢
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8 T
g wl ‘-“-“:-O—‘I\
B e R,
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g 60 |-
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Fig. 8 Comparison of patency rates between PTA
and PTLA (femoropopliteal artery stenosis and
occlusion). The patency rate of PTA is after
Gailer, Gruentzig and Zeitler®,

D EH17~32cm TH -7 (Table 6).
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Table 5 Complication of PTLA

#Cases %

1. Large hematoma at puncture site 2/63 02

2, Perforation of artery 0/63 0.0

3. Change in Blood pressure 3/63 4.8
(hypotension, 70-100mmHg)

4, Reaction to contrast medium 1/63 1.6
(hyperemia of conjunctiva)

5. Distal embolization 5/63 7.9

6. Ileus and pulmonary embolism on 4th  1/63 1.6

P.O. day

JSED| D EpE

EF L, T8, 5

100~200m TH TR I ~H e < e b & w5
BIXREETZFLS X St

AAL 3AEMT0.59, 0.59TH b, EHIT0.92,
1.05TH -1z,

& & T AR KXBREIRORBIAE L b 25
cm DFELAERED, FOfdem $50% A%
AL, SHREOFIMERE L D EF I T
% (Fig. 9A).

ETHAZEL TV 2 ERABEBIRERT~» 7 —
TNERETERL, Ve F i — €48 HHA A 305
TEET » MBRBEMEE 1T - 12,

I Fe A AR L B B A RREDAR FAR G190 % LA L,
2cm EOMAE L, FiEic85%, 2.5cm B0,
1.3cmn DFAZEDH B DM G -1,

AT LT S v 2 o F oy FRFEHALT, 25
W, 18#, 0BV —¥—B&HE2T., FOH%E
F6mm £ X U8mm D - — v THHE 1T - 12,

B 1 OBREOHFEIRTEF TH oD TELIT
25W, 1%, 4EIOBIMBHEYTR, Ar—v
HRABET-7cs 2 h, YA RTRELENE >
b ODFEBICHEI) L (Fig. 9B).

Bl AALE0.98, 1.00~E3E L7,

AREE 7o BHREE (R o fR3 & SRk ST SR I
Teoifzny, & ERKBERFRAOTEE 7fs
PRIR AR LICIBE 508 B ofi ) L2 (Fig. 9C
~D).PTLA 6 # B#I3 5 bt oS30t
dEL, MFREIREFTHS,

TEO PTLAOF R D> W TIXE &4
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Laser angioplasty

Table 6 Distal embolization

) Length of Site of
Case Age, Sex Lacation (chﬁ;ion embolization Treatment Outcome
1. 61 M Lt. SFA 17.5 PA UK Improved
2. 67 M Lt. CIA, EIA 17.0 PA UK, PTA Improved
3. 7 M Lt. CIA, EIA 17.0 Pero. pta UK Improved
4, 77 M Lt. SFA 32.0 PA PTA, UK Progression of disease,
2 days before PTLA.
Fontaine 4, amputation
. 1 M Lt. SFA 22.5 PA Removal of thrombus Partial Improvement

by aspiration &
retrieval basket cath-
eter & UK

Lt: Left, SFA : Superfical femoral artery, CIA: Common iliac artery, EIA : External iliac artery, PA : po-
pliteal artery, Pero.: Peroneal artery, pta: posterior tibial artery, UK : Urokinase, PTA : Percutaneous Tran-

sluminal Angioplasty
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R~LTw5(Fig. 10A), MEANRETEE TS L w2 e F oy TTRBIZISW, 1#BoL —v -
F#E8EE BHAR o M B P BRI D TN E T RS BE#1T -7 (Fig. 10D), Bz —-vHh 5 —F1
bhi: (Fig. 10B), THEE L& &5, 1.5mm 2 5H6mm @Egﬁ;ﬂ;

MAEARE T Ic laser fiber S, FOEH% A EATEL, | AMEBoMEEH L 5

PAZESR A~ L 4T (Fig. 100), H15W, B ERERERORFRINER <,

wﬁ
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Fig. 9 Occlusion of the right superficial femoral artery (Case 1)

A. Femoral arteriogram shows occlusion of the right superficial femoral artery
for a distance of 25cm and 4cm 50% stenosis distal to the occluded segment. The
distal superficial femoral artery is opacified via collateral circulation. B. Femoral
arteriogram immediately after PTLA shows recalization of the right superficial
femoral artery, although some irregularity of the arterial wall and some stenosis
remain. C. Femoral arteriogram 6 days after PTLA. The wall of the middle
portion of the right superficial femoral artery became smoother. A filling defect
at the proximal portion of the right superficial femoral artery (arrow) is most
likely due to atheromatous plaque. D. Femoral arteriogram 50 days after PTLA.
Note further widening of the stenosis of the middle portion of the right superficial
femoral artery. Further note decreased size of the atheromatous plaque (arrow)
at the proximal portion of the right superficial femoral artery.
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Laser angioplasty

(16)

D

Fig. 10 Laser angioplasty under endoscopic con-
trol {case 2
A, Pelvic arteriogram shows marked stenosiz of
the right common iliac artery (85% and 42% ). B.
Endoscopic image of the marked stenosis of the
right common iliac artery. Only pin-point hole
(arrow) is seen in the lumen. Note somewhat
irregular surface of the occluded segment. C, The
tip of laser fiber (arrow C—) 15 compressed to
the stepotic portion, and lazer was irradiated
15W, 1 second, 3 times), and then the portion
was also lased with a ceramic tip (15W, 1 sec-
ond). D. Endoscopic image of the arterial lumen
after lasing. Note a newly created central hole
and black color due to charring by laser. Balloon
dilatation was then wtilized, E. Pelvic arteiogram
one week after PTLA. The stenosed segment of
the right common iliac artery was well dilated
and patent. The patient is doing well without
intermittent claudication three years after
PTLA

BEEElE W28 WIH
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