Experimental Study on Wound Healing Process at
Anastomotic Site of Reconstracted Airway
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Fig.1. Schematic drawing of the tracheoplas-
ty. A, End-to-end anastomosis of the trachea;
B, End-to-side anastomosis of the trachea.
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Fig.3. Changes of tensile strength of lcm
strips of the wounds after operation. @—@,
end-to-end anastomosis, tensile strength
measured after removing threads; O-0O,
end-to-side anastomosis, tensile strength
measured after removing the threads.
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Fig.4. Changes of tensile strength of healing
wounds at 7 and 12 days after operation.
®—@®, end-to-end anastomosis, tensile stren-
gth measured after removing threads; O—O,
end-to-side anastomosis, tensile strength
measured after removing threads. Each value
represents the mean+S.D. in three or four
dogs.
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Fig. 6. ' Regeneration of the epiterium. a) Multilayered regenerating epithelium occurs in the
margin of the defect in a 3-day-wound. b) Multilayered ciliated epitelium completely covers

the mucosa in a 7-day-wound. H. E. stain.

X 50.
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3-day-wound. A small amount of blood coagulation with neutrophic infiltration is seen in

linear space of the wound. b) A 7-day-wound.

Spindle-shaped fibloblasts proliferate and

immature collagen appeares. ¢) A 12-day-wound. Elongated fibloblasts decrease in number
and collagen becomes mature compared with a 7-day-wound. d) A 30-day-wound. Fibrosing
scar formation is seen. a), b), ¢), d). H. E. stain. X150,



[EBEBO BB R ERRE 67

BOIFGhEREEEE- T (M%), BL, SEYIN
Uit SHERNC Th B EE D D, ECE VIR O SRR
B ZZEOBENTEDONL Tz, SEAITH 7
B, EmRsis snisy, BHMEREEA SR
mh oz,

THETIE, LEREBEHSERREL T, RE
PRI B v TiE, B B WIGE T, kiR
BZIZIEWEE L, W s RO Ers LS h
&0k o7 (M9b). L L, SEBIoEREY]

Fig. 8. Photomicrograph of a 12-day-wound of
end-to-side anastomosis. The cut surface of
cartilage (left lower) is covered with a lot of
immature granulation tissue (arrows). Re-ep-
ithelization is almost completed. Azan stain.
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Fig.9. Photomicrograph of the wounds showing sequential changes of the wounds in
end-to-side anastomosis. a) Masssive blood clot in a 3-day-wound. b) Proliferating fiblolasts
in blood clot in a 7-day-wound. c) Decreased fibloblasts and deposition of immature collagen
in a 12-day-wound. d)Fibrosing scar formation in a 30-day-wound. The cartilage is partially
absorbed and the cut surface is irregular. a), b), ¢), d). H. E. stain. x150.
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Fig. 10. Immunostainning for collagen types in a 7-day-wound of end-to-end anastomosis. a)
Fibloblasts positive for type I collagen appear and the stroma reacts with anti-type I
collagen antibodies. b) Type II collagen is located only in the normal cartilage. c) The
stroma reacts with anti-type III collagen antibodies. d) Type V collagen is positive in
proliferative fibloblasts but faintly stained in the extracellular space. Immunoperoxidase
stain . X 150.
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Experimental Study on Wound Healing Process at Anastomotic Site of
Reconstracted Airway  Makoto Oda, Department of Surgery (1), School of Medicine,
Kanazawa University, Kanazawa 920—1J. Juzen Med. Sco., 98, 62—73 (1989)

Key words tracheoplasty, end-to-side anastomosis, wound healing, tensile strength,
collagen

Abstract

Wound healing process in end-to-side tracheal reconstruction was evaluated, in addition
to immunohistochemical assessment in end-to-end anastomosis. In thirty-two adult mongrel
dogs, tracheal reconstruction was done after circumferential resection of the cervical
trachea. Sixteen dogs were subjected to end-to-side anastomosis and 16 to end-to-end
anastomosis. A set number of animals were sacrificed at 3, 7, 12 and 30 days
postoperatively. Wound tissue tensile strength, conventional histology and immunohisto-
chemics for typel, I, [, V and V collagen were examined. By end-to-end anastomosis,
tensile strength was 52g/cm at 3rd postoperative day, 300 at 7th, 690 at 12th and 2030 at
30th. On the other hand, by end-to-side anastomosis, tensile strengh was 48g/cm at 3rd
postoperative day, 180 at 7th, 605 at 12th and 2270 st 30th. End-to-side anastomosis had
the same strength with end-to-end anastomosis at 3rd and 30th day but had weaker
strength at 7th and 12th day. Regeneration of epithelium began 3rd day after operation in
the wound of end-to-end anastomosis, and was completed at 7th days. In the wound of
end-to-side anastomosis, regeneration of epithelium began at 3rd day but the wound
healing was slower owing to its large defect, requiring 12 days for its accomplishment. In
the inter-cartilagenous space of the end-to-end anastomosis, proliferation of fibloblasts
started at 7th day and collagen became mature at 12th day. On 30th day, the wound was
replaced by fibrosing granulation tissue which could not be distinct in normal tissue. On
the other hand, the cut surface of the cartilage of end-to-side anastomosis was covered with
a lot of clots, remaining at 7th and 12th day, but was replaced by fibrosing granulation
tissue at 30th day. Immunohistochemically, typesland II collagen were positive in
fibroblasts and interstitial collagen fibers in the wounds of both groups. Type I collagen
was localized only in normal cartilage in both groups. In a 30-day-wound of end-to-side
anastomosis, type I collagen was partially absorbed and cut surface was irregular. Type
IV collagen was positive around capillaries. Type V collagen was localized in granulation
tissue. This work suggests, clinically, that end-to-side anastomosis of the airway requires
more careful management for about 10 days postoperatively.



