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Effect of Omentum, Pleura, Diaphragm on Tracheal Autograft Survival

Dong-Yoon Keum, M.D., Ph.D.*

Background: Pleura, diaphragm, pericardial fat pad, intercostal muscles and omentum can be used to protect and
revascularize the bronchial suture line of tracheal transplantation, lung transplantation and pulmonary resection. The
purpose of the present study is to compare the influence of the pleura, diaphragm and omentum in survival of
isolated fracheal segments in the experimental animals. Material and Method: Sprague-Dawley rats weighing 250~
350 g were used. The animals were divided in three groups; the pleura, omentum and diaphragm. Following in-
traperitoneal anesthesia, endotracheal intubation was performed. Then the trachea was exposed. A three-ring sec-
tion of cervical trachea was excised. The resected trachea was implanted at each sites. After 2 weeks, rats were
sacrificed. Histopathological examination of the tracheal segments was performed. For comparison of each groups,
histopathological viability of resected tracheal segment was scored by three tissue layers; epithelium, submucosa,
and cartilage. The results were presented as average score. Result: In histopathological examination, submucosa
and cartilage using tracheal segment necrosis scoring system. The pleural group showed well preserved tissue.
There was minimal necrosis and inflammation compared with other groups. In the pleural group, tracheal necrosis
scores were 2.17+£0.983 at epithelium, 1.67+0.516 at submucosa and 2.17+0.753 at cartilage. At the omental
group, scores were 1.00£0.00, 1.60+0.548 and 1.80+0.447. In the diaphragmatic group, scores were 1.40%
0.894, 2.40+0.547 and 2.20+0.447. Total necrosis score were 6.00+1.789 in the pleural group, 4.40+0.894 in
the omental group and 6.00+1.414 in the diaphragmatic group. Conclusion: There were no significant viability
differences in terms of total necrosis score for the viability of resected tracheal segment. But the best result was
achieved in the omental group. Therefore, omental wrapping on tracheal graft site will be beneficial for the pre-
vention of graft necrosis.

(Korean J Thorac Cardiovasc Surg 2005;38:461-467)
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Fig. 1. Operative view; After resection of tracheal segment, endotracheal tube was introduced to distal part of trachea for ventila-
tion (A). Continuous running suture of remnant trachea was perfomed using 7-0 prolene™(B).
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Fig. 2. Tracheal autograft wrapped with omentum.
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Table 1. Tracheal segment necrosis scoring system

Characteristics
Epithelium
0 Intact, no ulceration
1 1~25% ulcerated
2 26~75% ulcerated
3 76~100% ulcerated
Submucosa
0 Normal histology
1 1~25% necrosis/necrosis+inflammation
2 26~75% necrosis/necrosis+inflammation
3 76~100% necrosis/necrosis+inflammation
Cartilage
0 Normal histology
1 1~25% necrosis
2 26~75% necrosis
3 76~100% necrosis
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Fig. 3. Histopathologic findings of control group: polypoid gra-
nulation within the lumen are observed. (Hematoxylin & eosin
stain x40).
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Fig. 4. Histopathologic findings of pleural group: cartilage destruction, luminal inflammation and granulation tissue formation are
seen. Mucosal ulceration and submucosal necorsis are also seen (Hematoxylin & eosin stain (A) x40, (B) x100).
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Fig. 5. Histopathologic findings of omental group: well-preserved mucosal epithelial lining and little fibrosis and inflammation at
submucosal layer are seen. Little cartilagous destruction and well preservation of mucosal epithelium are seen (Hematoxylin &

eosin stain (A) x40, (B) x100).
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Fig. 6. Histopathologic findings of diaphragmatic group: multiple

Table 2. Tracheal necrosis scores in each groups (average)

newly formed lumen and polypoid granulation tissues are found.
Severe fibrosis and inflammation of submucosa, destruction of cartilage are also seen. Epithelial ulceration, submucosal in-
flammation and fibrosis are seen (Hematoxylin & eosin stain (A) x40 (B) x100).

Tissue Epithelium Submucosa Cartilage Total
Pleura group 2.174£0.98 1.67£0.51 2.17+0.75 6.00+1.78
Omentum group 1.00+0.00 1.60+0.54 1.80+0.44 4.40+0.89
Diaphragm group 1.40+0.89 2.40+0.64 2.20+0.44 6.00+1.41
p-value 0.076 0.06 0.497 0.162
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