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ABSTRACT

Chylothorax, the accumulation of chyle in the pleural space, is a rare condition, but
can lead to serious complications in neonates. Conservative therapy for chylothorax
includes enteral feeding with medium-chain triglyceride-enriched diet or parenteral
nutrition and administration of octreotide. Surgical management is considered in
cases where there is no response to conservative therapy; however, the standardized
approach to refractory neonatal chylothorax is still controversial. Chemical pleuro-
desis can be used when medical therapies for chylothorax fail, to avoid more inva-
sive surgical procedures. We report an extremely preterm infant born at 26 weeks of
gestation with refractory chylothorax after patent ductus arteriosus ligation. The
infant was successfully treated with pleurodesis using 4% povidone-iodine, without
long-term side effects.
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Figure 1. Radiographic findings of the case. (A) On day 1 after patent ductus arteriosus (PDA) ligation, pleural effusion is
visualized in the left thoracic cavity. (B) On day 18 after PDA ligation, during octreotide therapy, necrotizing enterocolitis is
suspected with notable bowel loop dilatation and ileus. (C) On day 7 of the second povidone-iodine pleurodesis, the chest

tube is removed.
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Volume of chyle Dose of octreotide
(m/day) , (ug/kg/min)
1st Pleurodesis (POD 19) |
200 - 30
180 - 27
| 2nd Pleurodesis (POD 20)
160 24
140 21
120 18
100 15
80 12
60 9
40 6
20 I I F3
0 — L0
13 14 15 23 24 25 26 X POD
SIMV NIPPV HFNC HFOV siMv HFOV
POD 30
NPO +TPN Milk feeding + TPN TPN stop
mmVolume of chyle ~ ——Octreotide
Figure 2. Daily chyle drainage, from the day of patent ductus arteriosus ligation to the day of chest tube removal. Abbrevia-
tions: POD, postoperative day; PDA, patent ductus arteriosus; SIMV, synchronized intermittent mandatory ventilation;
NIPPV, non-invasive positive pressure ventilation; HFNC, high-flow nasal cannula; HFOV, high frequency oscillatory
ventilation; NPO, nil per os; TPN, total parenteral nutrition.
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Table 1. Povidone-Iodine Pleurodesis in Newborn Infants
Gesta- Povidone- Povidone- fesuly
X Birth Age at . . o o chest
Study Year Case tional weight procedure Dlagfmsm/ 10d1f1e fodine tube Adverse effects Outcome
age Site solution dose
(8) (@) removal
(wk) (%) (mL)
(@)
Brissaud 2003 1 31 NA 65 CIC 10 Success None Survival
etal."” Right 16
2 35 2,300 Left11 CIC 5 Success None Survival
Right 13 Bilateral 10
3 36 NA 59 CIC 3 Success Generalized edema Survival
Right 6
4 36 NA  Left22,26 Diffuse lymphan- 5 Failure Renal failure, Death
Right25  giectasis Bilateral candida End stage renal
Bilateral related thrombosis of ~ failure, oliguria,
the renal vein hydrops, hypo-
tension
Mitanchez 2006 5 35 3,040 35 CIC 5 Success Respiratory distress Survival
etal"” Bilateral 1 Hypotension, meta- Severe chronic
bolic acidosis renal failure
Acute renal failure
Murki et al.? 2010 6 Term 3,880 30,32 CIC Success None Survival
Bilateral NA
Le Nue et 2010 7 35" 2,400 NA CIC NA Failure None Survival
al'! Bilateral NA
8 357 2,636 NA CIC NA Failure Respiratory distress Survival
Right NA
9 33° 2425 NA CIC NA Failure Respiratory distress Death due to sur-
Right NA  Hemodynamic failure gical complica-
tion
Arayiciet 2013 10 24 550 12 Pneumothorax 1 Success None Survival
al™ Right 2
Hmamiet 2014 11 36 2,700 18 CIC 5 Success None Survival
al'” Right 1
Scottoniet 2015 12 40 2,650 67 CIC 2mL/kg Success Lung atelectasis/acute Survival
al'” Bilateral NA respiratory distress in
three patients
13 35 2,830 34 Acquired after sur- 2mL/kg  Success Survival
gery of type C EA NA
Right
14 41 3,670 34 Acquired after car- 2mL/kg  Success Survival
diac surgery NA
Left
15 28 672 Right 36 Acquired after 2mL/kg  Failure Death
Left 42 surgery of SVC Multiple organ
thrombosis failure
Bilateral
16 39 2,970 27 cquired after car- 2mL/kg  Success Survival
diac surgery NA
Left

(Continued to the next page)
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Table 1. Continued
Result/
Gesta- Povidone- Povidone-
X Birth Age at . . o L chest
tional X Diagnosis/ iodine iodine
Study Year Case weight procedure . X tube Adverse effects Outcome
@ (d) Site solution dose 1
remova
Wl ° %)  (mD)
(@)
Resch et 2016 17 29 1,530 35 Congenital 10 4.8 Success NA Death
al'? pulmonary 2 Multiple organ
lymphangiectsia failure
Bilateral
Kasdallah et 2016 18 39 3,050 15 CIC 4 5 Success None Survival
al"” Right 2
Borcyk et 2018 19 33 2,165 30 CIC 4 6 Success None Survival
al”” Bilateral 11
Present 2019 20 26+1 920  Left46,47 Acquired after 10 15,2 Success  Acute renal failure Survival
study cardiac surgery  Diluted to 7
Left 4 with NS

Abbreviations: NA, not available; CIC, congenital idiopathic chylothorax; NS, normal saline; EA, esophageal atresia; SVC, superior vena cava.

o717 e AR YEst, B Sl E AlE Foll SRS &
w7 ¢dot 257] A 87t B astylovt 719 2712 HolA|
Az 3AE o] U Foll= £57] ool 7Fssklt. 4]
FoAolE FAEEEIH i Tt & B 2
7H48d Ao An o

7

-

X0,
£

to

2 s X
= fo

&

Ky

=9

e

bl
=
i
o
[t
ol
=)
do
_Ql_',
Wy
rlo
Jo
=)
ot
[
1o,
2
)
o
i)
4
30,
N
&=

ki
)
=

4o oo
$
m
o
ﬂﬂ
i)
I
29
e
o,
N
>
olr
ol
ol
(o
fu
Q
8
@
9
=
@
=
il
B
&2

o mMe
o,
=

St o
=
X of
> ol
N
ofr
o
=
N
g
0
!
N
M
oz
%,
N
off
o
>
N
g
o
o

¥
0,

o

=3
Oig'

4

%
B
iy

~ T
=
o f
ot

fru
ol
o
x
N
o

2
>
ki
ils

>
-
$=7
=
e
O
-

o Y o rr R
e, M

fo

LO‘L

Suw
w
r_(‘){_', >
N,
ofr
)
>,
©
foi
ool
ox
oy L

°
>

o

o
I
S

o

N
ol
)

o
4t o
2
N
ue
fo
ol
fa
v

s
RuA)

AN

(0]
o
»
)
Yy
(R

Aotol M= B34 frlEe A 5ol gk Barv
2010 Cochrane reviewol|A]:= 21240} 2] B-3-A {-u]
)&t 2= Al 8 (controlled trial) o] F-Z3}e] 2|7 2|3 o]
7] 23k oty EH|E-Q 0 = 9l oFE-g AFE-3
o 3t 22mo] Buwlo 2= 3] gHkxlo] kx| gk

TUollA] AS o2 Hilsh= 254

"

)

)
it

N
ko
2 o

;
ftlo

Z dy & odd Ho
EAee)
Ho
b
)%

e

AL

rir

ARTICLE INFORMATION

Ethical statement

This study was approved by the Institutional Review Board of
National Health Insurance Service Ilsan Hospital (IRB No.
NHIMC 2019-05-009). Informed consent was waived by the
board.

Conflicts of interest
No potential conflict of interest relevant to this article was
reported.

Author contributions

Conception or design: JW.K,, J.H.J., SWY.

Acquisition, analysis, or interpretation of data: JW.K.,, J.H.J.,
SWY.

Drafting the work or revising: JW.K,, J.H.J., SWY.

Final approval of the manuscript: JW.K., JH.J,, SWY.

ORCID
Jin Woo Kim https://orcid.org/0000-0001-7908-9498
Shin Won Yoon https://orcid.org/0000-0001-7582-6251

Acknowledgments

None



neonatal
medicine

REFERENCES

10.

Matsuo S, Takahashi G, Konishi A, Sai S. Management of refrac-
tory chylothorax after pediatric cardiovascular surgery. Pediatr
Cardiol 2013;34:1094-9.

Tutor JD. Chylothorax in infants and children. Pediatrics 2014;
133:722-33.

Bialkowski A, Poets CF, Franz AR; Erhebungseinheit fur seltene
padiatrische Erkrankungen in Deutschland Study Group.
Congenital chylothorax: a prospective nationwide epidemiolo-
gical study in Germany. Arch Dis Child Fetal Neonatal Ed 2015;
100:F169-72.

Roehr CC, Jung A, Proquitte H, Blankenstein O, Hammer H,
Lakhoo K, et al. Somatostatin or octreotide as treatment options
for chylothorax in young children: a systematic review. Inten-
sive Care Med 2006;32:650-7.

Das A, Shah PS. Octreotide for the treatment of chylothorax in
neonates. Cochrane Database Syst Rev2010;9:CD006388.
Murki S, Faheemuddin M, Gaddam P. Congenital chylothorax:
successful management with chemical pleurodesis. Indian J
Pediatr 2010;77:332-4.

Cho HJ, Na KJ, Kim DW, Choi YE, Ma JS, Jeong IS. Chemical
pleurodesis using a Viscum album extract in infants with con-
genital chylothorax. Eur ] Pediatr 2014;173:823-6.

Utture A, Kodur V, Mondkar J. Chemical pleurodesis with
oxytetracycline in congenital chylothorax. Indian Pediatr 2016;
53:1105-6.

KimJE, Lee C, Park KI, Park MS, Namgung R, Park IK. Successful
pleurodesis with OK-432 in preterm infants with persistent
pleural effusion. Korean J Pediatr 2012;55:177-80.

Brissaud O, Desfrere L, Mohsen R, Fayon M, Demarquez JL.
Congenital idiopathic chylothorax in neonates: chemical
pleurodesis with povidone-iodine (Betadine). Arch Dis Child
Fetal Neonatal Ed 2003;88:F531-3.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Neonatal Med 2019 November;26(4):233-239
https://doi.org/10.5385/nm.2019.26.4.233

239

Wagenfeld L, Zeitz O, Richard G. Visual loss after povidone-
iodine pleurodesis. N Engl ] Med 2007;357:1264-5.

Agarwal R, Aggarwal AN, Gupta D. Efficacy and safety of
iodopovidone pleurodesis through tube thoracostomy. Respi-
rology 2006;11:105-8.

Mitanchez D, Walter-Nicolet E, Salomon R, Bavoux E, Hubert P.
Congenital chylothorax: what is the best strategy? Arch Dis
Child Fetal Neonatal Ed 2006;91:F153-4.

Le Nue R, Molinaro F, Gomes-Ferreira C, Scheib-Brolly C,
Escande B, Kuhn P, et al. Surgical management of congenital
chylothorax in children. Eur J Pediatr Surg 2010;20:307-11.
Arayici S, Simsek GK, Oncel MY, Yilmaz Y, Canpolat FE, Dilmen
U. Povidone-iodine for persistent air leak in an extremely low
birth weight infant. ] Pediatr Surg 2013;48:E21-3.

Hmami F, Oulmaati A, Bouchikhi C, Banani A, Bouharrou A.
Congenital chylothorax: rapid and complete response to
polyvidone iodine. Arch Pediatr 2014;21:1002-5.

Scottoni E Fusaro E Conforti A, Morini E Bagolan P. Pleurodesis
with povidone-iodine for refractory chylothorax in newborns:
personal experience and literature review. J Pediatr Surg 2015;
50:1722-5.

Resch B, Freidl T, Reiterer F. Povidone-iodine pleurodesis for
congenital chylothorax of the newborn. Arch Dis Child Fetal
Neonatal Ed 2016;101:F87-8.

Kasdallah N, Kbaier H, Ben Salem H, Blibech S, Bouziri A,
Douagi M. Povidone iodine pleurodesis for refractory congeni-
tal chylothorax: a review of literature. Tunis Med 2016;94:834.
Borcyk K, Kamil A, Hagerty K, Deer M, Tomich P, Anderson
Berry AL. Successful management of extremely high-output
refractory congenital chylothorax with chemical pleurodesis
using 4% povidone-iodine and propranolol: a case report. Clin
Case Rep 2018;6:702-8.



