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History

y of laser bowel anastomosis

Reporter Laser Procedure | Animal
Mercer (1987) Nd:YAG, 5W, 5sec pulsating ileotomy closure rabbit
Cespanyi (1987) Nd:YAG,1W, continuous ileotomy closure rat
Vliasak (1988) C0O2, 0.5 &1W, continuous ileotomy closure rabbit
Argon, 0.5 &1W, continuous
Rochkind (1988) CO2, 80-150mW, continuous ileoileostomy rat
Sauer (1989) Nd:YAG, 5W, continuous ileoileostomy rabbit
Costello (1990) Nd:YAG, 5W, continuous ilecileostomy rabbit
Kuramoto(1991) | Nd:YAG, 0.5W, 0.2sec pulsatig | colotomy closure rabbit

(Table1)




MATERIALS AND METHODS

ANIMALS
New Zealand white rabbits

LASER

1064nm Nd-YAG Laser (SURGILASE Nd-YAG 100)
Pulsating wave of 0.4W power (0.2sec on, 0.2sec off)
Hand-held, gas-cooled, no-contact, Quarts Fiber 600

SHORT TERM EXPERIMENTAL DESIGN

Laser Group (n=26)

Control Group (n=24)

--conventional suture group (5-0 Maxon)--

LONG TERM EXPERIMENTAL DESIGN

Laser Group (n=14)

Control Group (n=12)
HARVEST

Atonce, 1, 4, and 7 postoperative days (short term)

On 1stand 3rd months(long term)

EXAMINATIONS
Macroscopic appearance, Microscopic findings

Bursting pressure, Narrowing Index, and Body weight

( Table 2)
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Technique
of

Laser Anastomosis

( Figure 1-a)
A. The large bowel of New Zealand white rabbit. (top left)
B. Cutting the bowel and milking out the fecal content. (top right)
C. Insertion of the intralumnal pasta stent. (bottom)




Technique
of

Laser Anastomosis

( Figurei-b )

D. Apposition of the cut edge of the colon. (top left)
E. Lasing the seam line, after applying India ink. (top right)
F. Completion of the laser anastomosis. (bottom)



MACROSCOPIC FINDINGS
DEATH

2/26 rabbis in the laser short term model died of anastomotic
leakage
2/14 rabbits in the laser long term model died of unkown cause

ADHESION -

Short-term model
Laser group (n=18) 8
Small intestine 4
Cecum 2
Urinary bladder 2
Control group (n=18) 3
Small intestine 0
Cecum 1
Urinary bladder 2
Long-term model
Laser group (n=12) 6
Small intestine 2
Cecum 2
Urinary bladder 1
Mesentery 1
Cotrol group (n=12) 9 (75.0%)
4
3
2

-

Small intestine
Cecum
Urinary bladder

BOWEL OBSTRUCTIONS
Laser group (n=30) 0
Control group (n=30) 2 (at4days)
( Table 3)




Changes in Adhesion Rate

Time
Technique 1day 4day 7day 1month  3month
Laser 1/6 2/6 5/6 5/6 1/6
(16.7%)* (33.3%) (83.3%) (83.3%) (16.7%)
Suture 5/6 3/6 5/6 5/6 4/6

(83.3%)* (50.0%) (83.3%) (83.3%) (66.7%)

*p<0.05.

(Table 4)



Grading of Adhesions

Grade Description
0 No adhesion
1 Thin, narrow, easily separable adhesions
2 Thick adhesions <1 cm wide, limited to one area
3 Thick adhesions >1 cm wide, widespreaded
4 Adhesions to viscera and/or abdominal wall

Adapted from Seitz

Adhesion Formation in Anastomosis Procedures

Frequency of adhesion grading
Technique 0 1 2 3 4 average

W-M-W

laser (n=12) 6 4 2 0 0 0.67

Suture (n=12) 4 1 4 3 0 1.56

N.S

Grading as described above

(Table5)




BURSTING PRESSURE =~ —@— taser

Vrrennure of Buarniing

—O— control

(meant S D)

(each n=6 in both groups)

1month 3month

The laser fusion generally demonstrated bursting pressures at zero, one,
and four days that were lower than those of suture anastomoses. But they

would later normalize.




NARROWING INDEX N

—O—control
(mean+ S D)

*kk

Thacx OF Harrowing

(each n=6 in both groups)

| o 1day 4day 7day 1month 3month
Time

* ok kAx

p<0.05 ( Figure 3)

The indices of narrowing for the laser anastomoses at 4days, 7days, and
3months were significantly higher than those for the conventional sutured
anastomoses.




Changes in Anastomotic Diameter (mean+spD)

TIME

Tecnique Oday 1day 4day 7day 1month  3month

Laser 0.92+0.03*mm 1.33+0.08 1.27+£0.23 1.35+0.14 1.50+0.11 1.53+0.11

Suture 1.36+£0.31*mm 1.40+0.11 1.50%0.07 1.38+0.08 1.53%+0.10 1.68+0.17

*p<0.05

( n=6 in each group )

( Table 6)




body weight

%

150
Changes Of Body Weight
140 1
—.— laser
—O— control
L (mean+ S D)
120
110 1
100 ¢
(n=141ill 4weeks, n=6 at 8 and 12weeks)
90 T T
0 5 . 10 15
time weeks
( Figure4 )
* p<0.05

An increase of body weight was better in the laser group.
The increasing ratio for the laser anastomoses at 2 months
was significantly better than that for the suture anastomoses.




( Figure 5-a)
Fresh specimen of the laser anastomosis(upper).
The laser fusion provides evidence of thermal injury(bottom).




( Figure 5-b )
Microscopic feature of the laser anastmosis on the fourth day.
The laser anastomosis shows good layer-to-layer adaptation (H-E,x10).




( Figure 5-c )
Microscopic feature of the suture anastmosis on the fourth day.

The large gap at the anastomosis is filled with hematoma and
granulation tissue (H-E,x10).




( Figure 5-d )
Macroscopic picture of the laser anastomosis on the seventh day (upper).
Mucosal aspect of the same specimen (bottom)




( Figure5-e )
Microscopic feature of the laser anastomosis on the seventh day.

The laser anastomosis is reconstituted, covered with one layer of
regenerating epithelium (H-E, x10 ).




( Figure 5-f)
Microscopic feature of the suture anastomosis on the seventh day.
The suture anastomosis has foreign body reaction, much more
fibroblastic proliferation and cellular infiltration (H-E,x10).




( Figure 5-g )
Microscopic feature of the laser anastomosis (at 3 months ).
The reconstitution of the anastomosis is complete (AFG, x10 ).




( Figure 5-h )
Microscopic feature of the suture anastomosis at 3 months.

Foreign body reaction to the remained suture materials causes a
thick fibrosis at the anastomotic site (AFG, x10).
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