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[Abstract] Objective:To analyze the postoperative pulmonary function of children with congenital diaphragmatic hernia (CDH) and explore the related
factors affecting the recovery of pulmonary function. Methods - The medical data of children with CDH who were treated in the Department of Pediatric
Surgery, Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, and underwent infant pulmonary function test (IPFT) from November 2016
to November 2020 were retrospectively reviewed. According to the type of ventilatory dysfunction in the examination, the children were divided into
restrictive group, obstructive group, mixed group and healthy group. The differences in prenatal diagnosis, diagnostic gestational week, observed/expected
lung-to-head ratio (O/E LHR), birth weight, 1 min Apgar score, hernia side, liver-up, use of patch during operation, duration of mechanical ventilation,
length of hospital stay, month age at the time of IPFT and postoperative follow-up time in each group were analyzed. The pulmonary function results of
the first-time test were analyzed in the diagnosis of whether the gestational age was less than 25 weeks, whether there was a liver-up and whether the
patch was used during the operation. The difference between the results of the first and last test was analyzed. Results:Fourty-two children were
included in the analysis. A total of 96 tests were conducted in patients. Sixteen cases underwent IPFT once, and 26 cases had 2 or more tests. There were

significant differences in month age at the time of IPFT and postoperative follow-up time among the restrictive (n=6), obstructive (n=68), mixed (n=9)
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and healthy (n=13) groups (P=0.004, P=0.002). Overall, the tidal volume per kg of body weight (TV/kg), and tidal expiratory flow 50% remaining tidal
volume (TEF50%) in children with diagnosis of gestational age less than 25 weeks were lower (P=0.022, P=0.043), TEF75% and TEF50% in children
with liver-up were lower (both P=0.040), and TEF50% and TEF25% in children with use of patch during operation were lower (P=0.034, P=0.020). The
higher the O/E LHR, the higher the ratio of time to peak tidal expiratory flow to total expiratory time (TPEF/TE) and the ratio of volume at peak tidal
expiratory flow to expiratory tidal volume (VPEF/VE) (#=0.393, P=0.005; =0.324, P=0.023). The less the duration of mechanical ventilation, the higher
the TPEF/TE and VPEF/VE (r=-0.377, P=0.000; »=-0.314, P=0.002). Within 1 month after operation, obstructive ventilatory dysfunction occurred 6
times (46.2%), and obstructive ventilatory dysfunction was found 49 times (77.8%) 3 months after operation. In patients who received IPFT twice or
more, with the increase of follow-up time, TV/kg, TEF75%, TEF50% and TEF25% in the last IPFT were higher than those in the first test (P=0.001, P=
0.003, P=0.001, P=0.000), and the respiratory rate decreased (P=0.010). Conclusion-The tidal respiratory function of CDH children diagnosed before

the first 25 weeks of pregnancy, with liver-up and intraoperative patch use is even worse. The main manifestation of early and late postoperative

ventilatory dysfunction is obstruction. With the passage of time of postoperative follow-up, the pulmonary function of children with CDH is improved.
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Tab 1 Comparison of clinical characteristics among pulmonary function test groups
P Restrictive group Obstructive group Mixed group Healthy group P
(n=6) (n=68) (n=9) (n=13) value
Prenatal diagnosis/n(%) 6 (100.0) 60 (88.2) 9 (100.0) 12 (92.3) 0.913
Gestational week at diagnosis/week 23.7(22.8, 1.1) 24.1(23.0, 35.8) 23.0 (22.0, 24.4) 24.3 (23.0, 28.0) 0.327
O/E LHR/% 59.9 (47.8, 61.8) 59.9 (46.9, 60.1) 472 (33.5, 78.8) 60.1 (46.1, 63.5) 0.684
Birth weight/g 3480.0 (3250.0, 4000.0)  3230.0 (2787.5,3300.0) 2700.0 (2600.0, 3350.0) 3016.0 (2900.0, 3300.0)  0.098
1 min Apgar score/score 8.7+0.8 8.8+1.1 8.0+1.3 9.1£1.0 0.936
Hernia side (left)/n(%) 4(66.7) 58 (85.3) 7(77.8) 11 (84.6) 0.543
Liver-up™/n(%) 2(50.0) 10 (28.6) 2(50.0) 2 (50.0) 0.657
Patch use/n(%) 1(16.7) 12 (17.6) 2(222) 1(7.7) 0.812
Mechanical ventilation time/d 6.5+7.6 10.0+7.6 13.2+11.0 5.6+4.1 0.079
Hospital length of stay/d 21.5(16.8, 31.3) 29.0 (20.0, 31.0) 26.0 (20.5, 46.0) 21.0 (18.0, 31.0) 0.531
Month age at the time of test/month 1.0 (1.0, 3.0) 5.0 (3.0, 9.0) 6.0 (1.5,9.0) 3.0 (2.0, 4.0) 0.004
Postoperative follow-up age/month 1.0 (1.0, 2.3) 5.5(3.0,9.3) 6.0 (1.5,9.0) 3.0 (2.0, 3.0) 0.002
Note: “The missing data of liver-up in restrictive, obstructive, mixed and healthy group are 2, 33, 5, 9, respectively.
F2 TR EFFRBEAIN A A E RS A BRI e 4 RAVE N
Tab 2 Influences of diagnosis of gestational ages, liver-up and patch use on the results of first pulmonary function test
Gestational week at diagnosis Liver-up Patch use
frem <25 weeks =25 weeks P value Yes No P value Yes No P value
TV/kg/(mL-kg™") 6.2+1.7 7.7£2.0 0.022 6.2+2.6 7.7+1.7 0.151 6.3£1.7 6.9+2.0 0.486
RR/(times*min™") 46.0+10.2 38.6+13.5 0.075 46.0+11.3 38.6+13.7 0.958 44.2+10.2 42.5+13.5 0.768
I/E ratio 0.8+0.1 0.8+0.2 0.588 0.8+0.2 0.8+0.2 0.966 0.7+0.1 0.8+0.2 0.226
TPEF/TE/% 24.5+10.7 25.0+10.8 0.907 24.5+10.6 25.0+£8.0 0.561 19.9+10.7 25.5+10.8 0.265
VPEF/VE/% 26.3+9.8 26.5+8.3 0.956 26.349.0 26.546.5 0.537 22.7+9.8 26.9+8.3 0319
TEF75%/(mL-s™") 68.8+20.7 88.3+£36.3 0.053 68.8+39.5 88.3+£32.5 0.040 58.0+20.7 80.7+36.3 0.090
TEF50%/(mL-s™") 60.6+£19.8 78.1£29.3 0.043 60.6+31.2 78.1£25.4 0.040 47.6£19.8 71.9+£29.3 0.034
TEF25%/(mL-s™") 44.9+16.0 57.0+22.1 0.069 44.94+26.8 57.0+17.0 0.078 33.0+16.0 53.6+22.1 0.020

VE Z B FEER A 2 (,=-0.377, P=0.000; r=-0.314,
P=0.002), 2 W% )% 5 TPEF/TE 1 VPEF/VE [8] J¢ #H %
M (%3),

%3 IGKR4HES TPEF/TE,VPEF/VE Z i8] i8] 82 25 14 (5] 3 43> #7
Tab 3 Simple linear regression analysis between clinical features and

TPTEF/TE and VPEF/VE

TPEF/TE VPEF/VE
Item
r value P value r value P value
O/E LHR 0.393 0.005 0.324 0.023
Gestational week at diagnosis —-0.047 0.675 -0.043 0.704
Mechanical ventilation time -0.377 0.000 -0.314 0.002
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BEUTRIHA ORIE 1AW, RIS S RepE
it 4k (30.8%), PHZEM 6k (46.2%), RAEME 2K
(15.4%), EH 1K (7.7%); MDA (RE31MH
Ja) H, BRMIME LR (1.6%), BHZEEM49%K (77.8%), iR
BHE6W (9.5%), EH TR (11.1%). FEVTEI . M
WA R SRS, B ZE MY O R E R T RE R A
FA
225 BHRSKRMIBERE LRI 26 BB ILEEZ
T2 WIS RER A, TR E R A A, BH 2R
WA ) RE RE AT O B R R R, 400k 16 )
(61.5%) . 184 (69.2%). XLt 2 YA (il D ie 2 - &
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H2: 53 G H27 X (P=0.558, P=0.661) (F4).
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Tab 4 Comparison of results of the first and last pulmonary function test

The first time The last time P

Item

group (n=26) group (n=26)  value
Postoperative follow-up age/month 1.9 (0.9, 4.5) 11.2 (5.5, 19.8) 0.000
Month age at the time of test/month 2.9 (1.1, 5.8)  12.3 (5.7, 20.2) 0.000
TV/kg/(mL-kg™") 6.2+1.6 78419  0.001
RR/(times+min™") 45.6+10.7 36.6+12.8 0.010
1/E ratio 0.8+0.1 0.7+0.2 0.183
TPEF/TE/% 23.6£10.9 25.249.4 0.558
VPEF/VE/% 25.7£9.6 26.8+£7.7 0.661
TEF75%/(mL-s™) 72.8+24.6 102.5£39.6 0.003
TEF50%/(mL-s™) 63.4+22.3 89.0+30.0 0.001
TEF25%/(mL-s™) 46.7+18.9 67.3£19.7 0.000

3 itie

CDH & # A= JLIE W 5oy (1 E BRI 22—, Hok A F
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