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Purpose: The purpose of this study was to construct a fetal
animal model of congenital diaphragmatic hemia in a lamb
under domestic environments.

Methods: Left-sided diaphragmatic hernias were created in N =
seven fetal lambs at about 85 days' gestation (experimental
group). Three other fetal lambs did not receive any surgical o " sl L o o
procedure and served as control group. Four of these lambs ote] =4 7gS Adshe e Adxasiet
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1) 2X 2 Ejole] &= LU Q|AIT|Z2H(Table 1)
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3) EiotrE £9 ZK(Table 1)
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Fig. 1. Intrauterine ultrasonography taken at postoperative 5 days
after creation of left diaphragnatic defect shows the her-
niation of bowels (arrow) into thoracic cavity. Arrowheads:
diaphragm.

Table 1. The final result after the fetal surgery for congenital diaphragmatic hernia

Mother No. Fetus No. Fetal surgery (gestational age) Final outcome (gestational age)

1 1 Control (80 days) Died of unknown origin at farm (99 days)
2 CDH (80 days)

2 3 CDH (91 days) Cesarean section due to premature labor and fetal distress (122 days)
4 Control (91 days)

3 5 CDH (84 days) Died of aspiration during induction of anesthesia (84 days)
6 Control (84 days)

4 7 CDH (87 days) Intrauterine fetal death (89 days)
8 CDH (87 days)
9 CDH (86 days) Stillborn (105 days)

—_
(=]

CDH (82 days)

Premature abortion (110 days)

CDH = congenital diaphragmatic hernia.
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5) A|=of chet o FAH<Q H|@(total lung weight/total
body weight; TLW/TBW, Table 2)
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6) =} H Qe FA H|I(right lung weight/total lung
weight; RLW/TLW, left lung weight/total lung
weight; LLW/TLW, Table 2)

zFe A$ RLW/TLWo| 57.1%¢]3L LLW/TLWo|
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Fig. 2. The autopsy findings of the fetus with a left diaphragnatic
hernia shows that the stomach and small bowels had
herniated into the left chest, obscuring the heart and lungs
(arrowheads) which were displaced to the right.

Table 2. The autopsy findings

Fetus No. Fetal surgery Autopsy TBW (g) TLW/TBW (%) RLW/TLW (%) LLW/TLW (%)
Control No herniation 5680 4.6 57.1 429
CDH Herniation (stomach, small bowel, colon) 2430 2.5 72.1 27.9
CDH Herniation (stomach, small bowel, colon) 1800 2.0 60.1 39.9
10 CDH Herniation (stomach, small bowel) 2030 2.1 73.0 27.0

TBW = total body weight; TLW = total lung weight; RLW = right lung weight; LLW = left lung weight.
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Fig. 3. (A) Normal fetal lung (Fetus No. 6) at the gestational age of 84 days determined by US shows the canalicular stage of lung
development in which the respiratory epithelial lining of the canals are consisted mostly of cuboidal cells with thick stromal tissue.
The submucosal glands of terminal bronchiole are not observed (not seen in this picture)(H&E, *400). (B) Normal fetal lung
(Fetus No. 4) at the gestational age of 112 days determined by US shows the alveolar stage of lung development in which large
air spaces are lined with well-developed flat respiratory epitheium with thin stromal tissue. The well-developed submucosal glands
are observed in bronchiole (not seen in this picture)(H&E, x400).
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Fig. 4. The histologic findings of lung (H&E, X 40) of Fetus No. 9 do not show any difference of lung development between right
(A: the unaffected site) and left lung (B: the affected site) in which the duration of intrauterine diaphragmatic gernia was 19

days.
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Fig. 5. The histologic findings of lung (H&E, X 40) of Fetus No. 10 show definite difference of lung development between right (A:
the unaffected site) and left lung (B: the affected site) in which the duration of intrauterine diaphragmatic hernia was 28 days.
the affected lung (B) has smaller air spaces and thicker alveolar septum than the unaffected site (A).
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