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[ Abstract] Objective To explore the effects of fish oil fat emulsion combined with parenteral nutrition
support on blood gas parameters and respiratory mechanics in children with congenital heart disease after me-
chanical ventilation post-surgery. Methods A retrospective analysis was conducted on the clinical data of 50

children with congenital heart disease who underwent mechanical ventilation in the Intensive Care Department of
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Quanzhou Children’s Hospital from January 2020 to October 2023. The patients were randomly divided into a
study group and a control group using a double-blind method, with 25 cases in each group. The control group re-
ceived parenteral nutrition support 48 hours after intensive care unit (ICU) admission. The study group received
parenteral nutrition support combined with fish oil fat emulsion 48 hours after ICU admission. The intervention
effects, including nutritional indicators, inflammatory factors, blood gas parameters, and respiratory mechanics,
were evaluated after 7 days. Results After the intervention,the study group showed significant increases in se-
rum albumin (ALB) [ (41.43 £4.26) g/Lvs. (36.85 £3.82) g/L],prealbumin (PA) [ (182.32 +21.24)
mg/L vs. (153.37 £18.65) mg/L],and transferrin (TRF) [ (2.62 +0.57) ¢/L vs. (2.18 +0.48) g/L]
compared to before the intervention (P <0.05) ,with statistically significant differences (P <0.05). Blood gas
parameters showed that the partial pressure of oxygen (Pa0,) [ (81.33 £6.26) mmHg vs. (72.85 £8.15)
mmHg | , oxygenation index [ (258. 87 +35.12) wvs. (223.54 +31.65) ], and diffusion index [ (244.37 +
36.32) vs. (213.64 +£28.85) Jincreased in the study group compared to before the intervention, while the par-
tial pressure of carbon dioxide in arterial blood (PaCO,) [ (43.46 £4.25) mmHg vs. (48.87 £5.32) mm-
Hg]and lactate (Lac) [ (1.35 £0.22) mmol/L vs. (92.12 +0.27) mmol/L]decreased. The study group had
higher Pa0, , oxygenation index,and diffusion index,and lower PaCO, and Lac compared to the control group,
with statistically significant differences (P <0.05). In terms of cytokines, interleukin (IL)-1B[ (11.26 *
3.53) pg/ml vs. (16.65 £3.85) pg/ml],IL-6 [ (52.54 +8.45) pg/ml vs. (73.32 £9.37) pg/ml], and
tumor necrosis factor (TNF)-a [ (6.35 £1.14) pg/L vs. (9.32 £1.85) ug/L]decreased in the study group
compared to before the intervention,and were lower than the control group (P <0.05) ,with statistically signifi-
cant differences (P <0.05). Respiratory mechanics showed that inhalation resistance ( Raw) [ (8.26 +2.35)
emH,0/L « sws. (11.24 £2.87) emH,0/L + s]decreased and lung compliance (CL) [ (35.37 +5.22) ml/
emH, 0 vs. (30.82 +4.83) ml/emH, 0 Jincreased in the study group compared to before the intervention , with
lower Raw and higher CL than the control group,and statistically significant differences (P <0.05). Conclu-
sions The combination of fish oil fat emulsion and parenteral nutrition support in children with congenital heart
disease after mechanical ventilation can improve nuiritional status,reduce the expression of inflammatory fac-
tors, promote the recovery of blood gas parameters,and thus improve respiratory mechanics.

[ Key words] Mechanical Ventilation; Fish Oil Fat Emulsion; Parenteral Nutrition; Surgical Proce-
dures, Operative; Child
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Table 1 Comparison of general data of children with congenital heart disease after thoracotomy in the two groups
g1 ) A P () JeL R () iR I RE ™ AR E (n) APA(_ZHE 355
=s.%) 5 Lo MR B Eek TOF gyl gy @ (oEsdh)
T4 (n =25) 7.65+2.16 11 14 10 2 3 10 5 17 3 18.32 £3.35
XTHRZH (n=25) 8.33£2.52 15 10 8 1 2 14 3 19 3 16.87 £3.84
SGiTHE t=1.024 x> =1.282 X’ =1.422 7 =0.542 t=1.423
P1{a 0.311 0.258 0.700 0.588 0.161

£ TOF: 3K VUHRAE ; APACHE 1 9F53 : 2 A 31 548 PR 23

R2 ARG T AR BILE SRR A (v £ 5)

Table 2 Comparison of nutritional indicators in children with congenital heart disease after thoracotomy in the two groups(x +s)

5 ALB(g/L) PA(mg/L) TRF(g/L)

+BURT THE +BUAT A +BURT THE
WoEdl(n =25) 30.52+4.14 41.43 £4.26" 85.32£9.18  182.32+21.24° 1.37£0.22 2.62+0.57"
X HRZH (n =25) 28.85 4.37 36.85 £3.82° 82.84+9.73  153.37 +18.65" 1.28 £0.18 2.18+0.48°
zil 1.387 4.006 0.930 5.120 1.619 2.912
Pl 0.172 <0.001 0.357 <0.001 0.112 0.005

E NS R A ST A R G ALB: HEEH PA BT A& H 5 TRE: S84k A

R3O AR R T I T UL IR bR AL (v £ 5)

Table 3  Comparison of blood gas parameters in children with congenital heart disease after thoracotomy in the two groups(x +s)

-~ Pa0, (mmHg) PaCO, (mmHg) Lac( mmol/L)
T-HiHT THUE T-HiHT THUE TP T
WFFE4 (n =25) 48.46 +6.83 81.33+6.26" 58.82 +6.32 43.46 +4.25" 5.24£1.32 1.35+0.22"
YR (n =25) 45.82 +6.65 72.85 +8.15" 61.13 £5.87 48.87 £5.32" 5.65+1.45 2.12+0.27*
t 18 1.386 4.128 1.340 3.970 1.046 11.327
P1H 0.172 <0.001 0.187 <0.001 0.301 <0.001
151 HERE IR R
T BT T THiTG THiE
WFFE (n =25) 168.35 +37.32 258.87 +35.12" 152.32 +31.37 244.37 +36.32"
YR (n =25) 162.64 +33.84 223.54 +31.65 " 145.83 +32.35 213.64 +28.85 "
t 18 0.567 3.737 0.720 3.313
P18 0.573 <0.001 0.475 0.002

EOT N TS LR RA SRR PaO, SIS ST 5 PaCO, : Bk MLk JE 5 Lac: FLiR

R4 USRI T A SILRAE N 7 L (v £ 5)
Table 4 Comparison of inflammatory factors in children with congenital heart disease after thoracotomy in the two groups(x )
o IL-18(pg/mL) IL-6 (pg/mL) TNF-a( pg/L)

R THUE R L] THUE R L] THUE
T4 (n=25) 27.32 £4.45 11.26 £3.53 =* 162.35 +15.54 52.54 £8.45 = 16.83 £3.62 6.35+1.14 *
XTHEZH (n =25) 25.83 +4.18 16.65 +£3.85 = 157.52 +14.53 73.32+£9.37 * 15.65 +3.37 9.32 +1.85 *
t{H 1.220 5.160 1.135 8.235 1.193 6.834
P1H 0.228 <0.001 0.262 <0.001 0.239 <0.001

EOT NS IR A G E RS TR AR R 1B TL-6: AU 265 TNF-o: IR AL I F-o
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Table 5 Comparison of respiratory mechanics in children with congenital heart disease after thoracotomy in the two groups(x +s)

Raw[ emH,0/(L - s) ] CL(mL/emH,0)
215 — - . -
R THG T TG
WF9E4 (n =25) 19.26 £3.15 8.26+2.35" 22.65 £4.84 35.37 £5.22°*
XTHRZH (n=25) 18.35 +3.34 11.24 £2.87 " 21.37 £4.12 30.82 £4.83 "
{8 0.990 4.005 1.000 3.199
P 0.327 <0.001 0.323 0.002
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