Experimental Study on the Wound Healing
Process of the Airway Reconstruction:
Comparison of Telescoped Anastomosis with
End-to-end Anastomosis
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Fig.1. Schematic drawing of experimental models using
dogs. A. End-to-end anastomosis of trachea. B. Telesco-
ped anastomosis.
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Fig. 2. Photograph of tension tester. A. A whole view of
the tester. B. Measurement of the tensile strength (the
specimen is telescoped anastomosis on the 7th postoperati-
ve day).
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1. WcyEn

neither anastomotic dehiscence nor stenosis is seen.
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Table 1. Changes in tensile strength at the anastomotic site after tracheoplastic procedure

Tensile strength (g/cm) (mean + S.D.)
Anastomotic Numbers

procedure of samples Tth day 14th day 30th day 60th day 90th day

End-to-end 18 326.3+96.4* 1103.6-+589.2* 2634.0+804.9* 3174.4+464.1* 4657.1+608.4**
Q.H° (32.0) (76.3) 1.9 (134.8)

Telescoped 18 310.0+82.9* 1362.1£567.8* 2265.0+698.7* 3113.4+857.8* 6639.51-941.0**
.0 39.9 (65.6) 90.1) (189.3

* Figures within parentheses are percentage to control value (3453.8 + 486.1, n=5) in intact specimen. *, statistically significant
difference from the strength on the 90th day, p<0.05. **, statistically significant difference between two groups. p<0.05.

Table 2. Sequential histologic changes at the subepithelial and adventitia layers in both groups

Density of infla- Cellularity of Regularity of
mmatory cells fibroblast collagen fibers
Postoperative day Group-1 Group-2 Group-1 Group-2 Group-1 Group-2
7 + H H + + -
14 + + + + + +
30 - + + + + H
60 - + + + # 1
90 - - - = H# At

Group-1, ent-to end anastomosis; group-2, telescoped anastomosis. Histologic evaluation are graded
into four categories for each items: —, none; +, mild; 4, moderate ; H, highest.

Table 3. Sequential histologic changes in the inter-cartilaginous space of both groups

Density of infla- Cellularity of Regularity of Generation of
mmatory cells fibroblast collagen fibers cartilage
Postoperative day Group-1 Group-2 Group-1 Group-2 Group-1 Group-2 Group-1 Group-2
7 1 - # - + - - -
14 - + + —_ + + - -
30 - + + 1+ H t - -
60 - - + + # H# - -or+
90 - - - - #t 1 - -or+

Group-1, ent-to end anastomosis; group-2, telescoped anastomosis. Histologic evaluation are graded into four categories for
each items: —, none; +, mild; 4, moderate ; i, highest,
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B USRI O RIE & R IR A L > PR A RITE LT Fig. . Microscopic vie of a Tth-day wound of enc’l-to-‘vend

X . anastomosis. A linear wound is seen in the intercartigin-
Wiehs, BAARBCERMBOEAS LT, ous space. Hematoxylin and eosin (HE) stain. X 30.

a

Fig.5. Sequential histologic changes of the wounds in end-to-end anastomosis. A. A Tth-day wound. Fibroblasts proliferate and
immature collagen appears. B. A l4th-day wound. Fibroblasts decrease in number and. collagen becomes mature compared
with a Tth-day wound. C. A 30th-day wound. Almost normal arrangement of fibrous tissue is seen. D. A 90th-day wound.
‘Mature collagen fibers are seen more densely than in normal tissue. A, B, C. HE stain: D. Azan stain.. X150. -
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Fig.6. Microscopic view of a 7th-day wound of telescoped
anastomosis. A linear wound is seen between two
tracheal cartilages. Sandwiched epithelium is depleted.
HE stain. x30.

Fig. 7.

space. A, B. HE stain. Xx150.

Microscopic view of subepithelial layer in telescoped anastomosis.
irregular collagen tissue are seen. B. A 14th-day wound.

A. A Tth-day wound. Cellular infiltration and
Inflammatory cellular infiltration develops into the intercartilaginous
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Fig.8. Sequential histologic changes of the inter-cartilaginous space in telescoped anastomosis. A. A Tth-day wound.
Sandwiched epithelium was depleted. Wound healing process scarcely develops in the inter-cartilaginous space. B. A l4th-day
wound. No remarkable changes are seen compared with 7th-day wound. C. A 30th-day wound. Wound healing has markedly
developed, the wound is replaced by fibrosing granulation. A capillary is seen. D. A 90th-day wound. Regular fibrous tissue
is arranged more densely than in normal tissue. A, B, C. HE stain. D. Azan stain. x150.

Fig.9. A microscopic view of a 60th-day wound. Generat-
ion of cartilaginous cell in the inter-cartilaginous space is
suspected. HE stain. X 150.
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Experimental Study on the Wound Healing Process of the Airway Reconstruction: Comparison of Telescoped
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Abstract

Recently, telescoped anastomosis has been widely used for lung transplantation. The present study compared the wound
healing process in telescoped airway reconstruction with that of end-to-end anastomosis, using the cervical trachea of
thirty-six adult mongrel dogs. Eighteen dogs were subjected to end-to-end anastomosis (group-1), and eighteen to telescoped
anastomosis (group-2). A set number of animals was sacrified on the 7th, 14th, 30th, 60th and 90th postoperative day.
Wound tissue tensile strength and histology were examined. Bronchoscopically, neither anastomotic dehiscence nor stenosis
were found in any stage of healing in either group. The tensile strengths of group-1 on the 7th, 14th, 30th, 60th and 90th
postoperative day were 326.3, 1103.6, 2643.0, 3174.4, and 4657.1 g/cm, respectively and those of group-2 were 310.0,
1362.1, 2265.0, 3113.4 and 6539.5 g/cm, respectively. Up to the 60th day, there was no difference in the tensile strength in
two groups. On the 90th day, the strength of group-2 was significantly stronger than that of group-1. Regeneration of the
epithelium in group-1 was completed on the 7th day. The epithelium in group-2 not only regenerated, but then degenerated
because of inflammatory cellular infiltration at the subepithelial layer. Epithelial regeneration was thought to have
completed before the 30th day. At the inter-cartilaginous space in group-1, proliferation of fibroblasts started on the 7th day
and collagen fiber was almost mature on the 14th day. On the 30th day, the wound had been replaced by fibrosing
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granulation. On the 60th and 90th day, dense fibrous tissue was observed. In group-2, as the normal epithelium of the
proximal side of trachea was sandwiched between two cartilage rings, wound healing in the inter-cartilaginous space was
delayed on the 7th day: the healing process began after degeneration of the epithelium. After the 30th day, wound healing at
the inter-cartilaginous space seemed to be identical to that in group-1. On the 30th day, the wound was replaced by fibrosing
granulation, and after the 60th day, regular fibrous tissue was arranged more densely that in normal tissue. After the 60th
day, generation of cartilaginous cell in some of specimens was identified but its role in the healing process remained
unknown. From the results of the present study, it is suggested that telescoped anastomosis of the airway requires careful
management for two weeks postoperatively as epithelial regeneration retards. However, the wound healing process of
telescoped anastomosis is completed before the 30th postoperative day, and the tensile strength becomes stronger than that of
end-to-anastomosis on the 90th day.



