An Experimental Study of a New Telescope
Method of Small Vessel Anastomosis Using
Surgical Adhesive
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Abbreviations : DV, doner vessel; EVG, elastic van Gieson’s ; HE, hematoxylin eosin; RV, recipient vessel
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of vessel is longitudinally incised, and another end of the
vessel is invaginated, fixed by one stitch and surgical
fadhesive. In vein, same procedure is performed without
Incision. A, Artery ; B, Vein.

Schema of the anastomotic site. In artery, one end
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Fig. 2. Double clamping with Bulldog forceps for this
procedure is utilized for femoral vessel of a dog. The
foamy white mass between the forceps is the PUP-201
surgical adhesive.
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Fig.3. Blood flow at the anastomotic site measured with
electromagnetic flow meter. Values are plotted as
mean+SD. A, Artery; B, Vein.
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Fig.4. Angiogram of femoral vessel of dog 1 week after operation. A, Artery; B, Vein.
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Fig.5. Angiogram of femoral vessel of dog 1 month after operation. A, Artery; B, Vein.

slight stenosis ensures. There is no aneurysm.
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The anastomotic line is smooth, but

A

A

100 ]
~ 801
55 J
5]
E 601
8 LT
:; ’ . 4 ~ .
2 40 7] } R
é ] . Teell
=] 1 ’
8 ’
“ 20 1 i ’

0 T T 1 T 1
0 day 2-3 weeks 6-12 months
1-7 days 1-3 months
Time after operation

Fig. 7.

A, Artery; B, Vein.

B
Fig.6. Angiogram of femoral vessel of dog 6 months after operation. A, Artery; B, Vein.
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Stenosis at the anastomotic site of femoral vessel of dog calculated from angiogram. Values are plotted as mean=SD.
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Fig. 8. Light micrographs showing the anastomotic site of femoral artery of dog 1 day after operation. There is a mass of blood
clot at the interface of the telescoped anastomotic site. Inflammatory cellular infiltration is observed within and around the
blood clot. Direction of flow is left to right. (A, HE; B, EVG. Original magnification X 10).

A
Fig.9. Light micrographs showing the anastomotic site of femoral vein of dog 1 week after operation. Granulation tissue is
formed, but mural thrombi are scanty inside the vein. Direction of flow is left to right. (A, HE; B, EVG. Original
magnification X 10).

A . B
Fig. 10. Light micrographs showing the anastomotic site of femoral vein of dog 3 weeks after operation. Fibrous tissue is
formed between the telescoped walls interrupting the media. Direction of flow is right to left. (A, HE; B, EVG. Original
magnification X 20).
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Fig. 11. Light micrographs showing the anastomotic site of femoral artery of dog 1 month after operation. Fibrous granulation
tissue with dilated vessels is formed between the telescoped walls at the anastomotic site. Direction of flow is right to left.
(A, HE; B, EVG. Original magnification X 20).
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Fig. 12. Light micrographs showing the anastomotic site of femoral artery of dog 6 months after operation. There appears
elastofibrotic union between the telescoped walls. Slight intimal hyperplasia and atrophy of the media are observed, but there
1S no thrombus. The inner surface of the anastomotic site is smooth. Direction of flow is right to left. (A, HE; B, EVG.

Original magnification % 10).
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Fig. 13. Close-up of the anastomotic site of femoral artery of dog 6 months after operation. The blood capillaries are scanty, and
collagen fibers with newly formed elastic fibers are abundant at the interface between the telescoped walls. Direction of flow

is right to left. (A, HE: B, EVG. Original magnification x50).

Fig. 14. Scanning electron micrograph showing the intralu-
minal surface of femoral artery of dog 6 months after
operation which is covered with endothelial cells.
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Abstract

A new and simple method of small vessel anastomosis was developed using a telescope technique and a new elastomeric
surgical adhesive (PUP-201). This method was applied to femoral vessels in 25 dogs. After dividing the right femoral
artery, the end of the recipient vessel (RV) was longitudinally incised, and the end of the donor vessel (DV) was invaginated
into the RV with only one stay suture. Then PUP-201 was applied to the anastomotic site. The same method was applied to
the left femoral vein without incision. After 5 minutes of PUP-201 application, the clamps were released. The dogs were
sacrificed immediately after operation (0 day) and at 1 day, 1, 2, 3 weeks, 1, 3, 6 and 12 months after the operation. PUP-201
acted as a surgical adhesive, becoming solid with water absorption within several minutes. Forty-six of 50 anastomotic sites
Wwere patent in long-term observation, and other 4 anastomotic sites were occluded because of infection. The stenoses of the
patent anastomotic sites in arteries were 14.3+5.2% (0 day, n=3), 39.9+6.9% (1~7 days, n=6), 57.4+11.9% (2~3 weeks, n=4),
36.0+20.0% (1~3 months, n=6), 30.4+14.2% (6~12 months, n=4), and those in veins were 42.2+10.7%, 62.5+8.6%, 70.9+9.3%,
49.5+19.1%, 40.6+10.3%. The bursting strength of the anastomotic site was over 500 mmHg and the tensile strength was
435 g (n=2) immediately after the operation. On the 30th postoperative day, the bursting strength was over 500 mmHg and
the tensile strength was over 1400 g (n=2). In histological observations, blood clots were formed at the interface between RV
and DV which were telescoped at the anastomotic site. Then spindleshaped cells, probably smooth muscle cells, and fibro-
blasts, macrophages and blood vessels ingrow into the clots. Organization proceeded with rapid removal of the blood clot by
the macrophages. Collagen and elastic fibers were produced by spindle-shaped cells, and the organization of the anastomotic
Site was completed. Cell proliferations in vessel walls were the principal cause of stenosis, but they were reduced ultimately.
From the result of the present study, it is concluded that this method can be clinically applied in small vessel anastomosis.



