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Angélica Osório • Berta Bonet • Fátima Carvalho •

Carlos Duarte • Luı́sa Oliveira

Accepted: 26 August 2010 / Published online: 7 September 2010

� Springer-Verlag 2010

Abstract Chylothorax is a well-recognized complication

after neonatal cardiothoracic surgery. Management strate-

gies include cessation of enteral feedings, repeated aspi-

ration, chest drainage, and total parenteral nutrition.

Somatostatin and its analogue, octreotide, have been used

with promising results. The authors present three cases of

neonatal postoperative chylothorax in which octreotide was

used. After literature review, we can say that octreotide is

relatively safe, and may reduce clinical course and com-

plications associated with neonatal postoperative chylo-

thorax. One should be aware of possible association

between octreotide and necrotizing enterocolitis. Prospec-

tive controlled trials supporting octreotide use are lacking.

Keywords Chylothorax � Newborn � Congenital heart

disease � Congenital diaphragmatic hernia � Esophageal

atresia � Octreotide

Introduction

Chylothorax is a well-recognized complication after neo-

natal cardiothoracic surgery. Diagnosis is established by

needle aspiration or by chest tube insertion. The ‘‘milky’’

pleural aspirate with raised triglycerides and predominance

of lymphocytes confirms chylothorax. Although exact eti-

ology of chylothorax following surgery remains unknown,

various theories have been proposed, including disruption

of lymphatics, injury to the thoracic duct, and back pres-

sure phenomenon of the visceral lymphatics leading to

small breaks in the thoracic duct [1]. Management strate-

gies include cessation of enteral feedings, repeated aspi-

ration, chest drainage, and total parenteral nutrition.

Ligation of the thoracic duct, pleurodesis of pleuroperito-

neal shunting is reserved for refractory cases [2].

Somatostatin and its analogue, octreotide, have been used

in treating chylothorax after various cardiothoracic proce-

dures with promising results. The authors present three

cases of neonatal postoperative chylothorax in which

octreotide was used.

Case reports

Patient 1

A 36-week gestation, 2.46-kg girl was submitted to lapa-

rotomy for right diaphragmatic hernia repair in day 2 of

life. On eighth postoperative day respiratory distress

developed. Chest X-ray showed a moderate right pleural

effusion. A 10 F chest tube was inserted, draining 54 ml of

chylous and another 63 ml during the following 24 h. Oral

feeding was discontinued, and parenteral nutrition started.

There was initial decrease in pleural drainage, but on 14th

postoperative day there was considerable raise in thoracic

tube output and octreotide infusion was started. We used

initial dose of 2 lg/kg/h and progressively raised it to

maximum dose of 10 lg/kg/h. Chylothorax resolved on
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13th day of treatment and thoracic tube was removed

(Fig. 1.). On 33rd postoperative day (day 19th of octreotide

treatment), the patient was extubated. Control chest X-ray

revealed small pleural effusion that resolved in the fol-

lowing 48 h without need for aspiration. Tapering for

octreotide was initiated on the 22nd day of treatment. No

side effects of octreotide therapy were noted. Medium

chain triglyceride (MCT) feeds were introduced on the

24th day of treatment and maternal milk was initiated

6 days after that.

Patient 2

A 37-week gestation, 2.37-kg boy was submitted to lapa-

rotomy for left diaphragmatic hernia repair in day two of

life. He also had bilateral undescended testis. On second

postoperative day a moderate left pleural effusion was

noted on the chest X-ray. A 10 F chest tube was inserted

and fluid analysis revealed chylothorax. Enteral feeding

had not been initiated yet. 24 h drainage started at 60 ml

and rose to 218 ml within 3 days (Fig. 2). On the fourth

postoperative day we started 1 lg/kg/h octreotide infusion.

Octreotide dose was progressively increased upto a maxi-

mum dose of 8 lg/kg/h, on the ninth day. By that time,

drainage suddenly decreased. MCT diet was introduced in

that same day. Complete resolution of chylothorax was

achieved on the 12th day of treatment. No side effects were

noted. Chest tube was removed and the patient was extu-

bated. Regular milk formula was initiated 13 days after

that without pleural effusion recurrence.

Patient 3

A 37-week gestation, 3.02-kg boy was submitted to left

thoracotomy for esophageal atresia type C repair on first

day of life. He also had a small patent foramen ovale not

requiring any intervention. On 11th postoperative day

respiratory distress obliged reintubation. Chest X-ray

revealed bilateral pleural effusion. 81 ml of chylous was

aspirated on the right side. On 12th postoperative day

another 14 ml was aspirated and a chest tube was left in

place (Fig. 3). Oral feeding had not been initiated yet.

Octreotide was promptly initiated at a starting dose of

0.5 lg/kg/h and progressively increased until 10 lg/kg/h.

There was a temporary decrease of thoracic output when

maximum dose was achieved, but it started increasing by

the 25th day of treatment. On the 30th day of treatment

pleurodesis was performed using povidone–iodine solution.

Chylothorax resolved within 6 days. Thoracic tube was

removed 8 days after pleurodesis. Octreotide was stopped

on the tenth day. The patient was extubated and started on

regular milk formula.

Discussion

Chylothorax after neonatal surgery is usually a transient

disorder that will resolve after a period of diminished flow

through the thoracic lymphatics. Diminished lymphatic

Fig. 1 Drainage of chylothorax (blue line) and octreotide (rose line)

dosage in patient 1

Fig. 2 Drainage of chylothorax (blue line) and octreotide dosage

(rose line) in patient 2

Fig. 3 Drainage of chylothorax (blue line) and octreotide dosage

(rose line) in patient 3. Arrow represents povidone–iodine pleurodesis
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flow can be accomplished by minimizing chyle produc-

tion, through the use of MCT diet, or (as is usually

required) by the discontinuation of enteral feedings alto-

gether. Conservative approach usually entails prolonged

pleural drainage, mechanical ventilation, and total paren-

tal nutrition. Reported complications of such management

include hypoproteinemia, coagulopathy, lymphopenia,

hypogammaglobulinemia, line sepsis, and ventilator-

associated lung injury. Surgical intervention is recom-

mended if chylous drainage persists after 2–5 weeks of

conservative management. Surgical options include tho-

racic duct ligation, pleuroperitoneal shunting, pleurec-

tomy, or pleurodesis [3]. Pleurodesis is one way to obtain

pleural adhesion, obliterating chylous leaks. Available

agents include talc, bleomycin, tetracycline, OK-432, and

povidone–iodine [4, 5].

The use of somatostatin to treat chylothorax was first

reported in an adult in 1990 [6] and in a neonate in 2001

[7]. Octreotide is a synthetic somatostatin analog that has

been used in the management of persistent hyperinsuline-

mic states, in newborn infants [8]. Somatostatin and

octreotide cause mild vasoconstriction of splanchnic ves-

sels and reduces gastric, pancreatic and intestinal secretions

as well as intestinal absorption and hepatic venous flow,

which collectively may act in concert to reduce chyle flow

[9]. Reported side-effects include transient loose stools,

nausea, flatulence, hypoglycemia and liver dysfunction.

Two cases of necrotizing enterocolitis due to octreotide

have been reported in neonates. The first case reported was

a newborn with a chylothorax after gastroschisis correction

[10]. The other case was a 22-day-old boy with refractory

hypoglycemia [11].

Since the first two cases of reported use of octreotide

in postoperative neonatal chylothorax [7], 26 other cases

have been reported in the literature [1–3, 10, 12–20]

(Table 1). There is significant heterogeneity in dosing

regimens, therapeutic durations, and time to start octreo-

tide. All the authors used octreotide as second line

treatment. Octreotide was initiated when total parenteral

nutrition (TPN) or MCT feeds alone failed in resolving

chylothorax. Days to octreotide therapy initiation ranged

from 4 to 31. Therapy duration ranged from 3 to 49 days.

Intravenous infusion has been the most used mode of

administration, although subcutaneous and intravenous

bolus have been used. Intravenous infusion dosing ranged

from 0.3 to 10 lg/kg/h (7–240 lg/kg/day). Most authors

began treatment with a lower dose and progressively

raised it, but the dose to elicit significant reduction in

lymphorrhea was quite variable. There was no apparent

consensus about how long therapy should be continued

after chylothorax resolution. Tapering of octreotide was

longer if chylous effusion recurred.

There is no consensus about enteral feeding while on

octreotide therapy either. Most of the patients were on

TPN until the resolution of chylothorax. Some were on

MCT feeds from the beginning and others started them

before finishing octreotide therapy. Reported side effects

included loose stools, transient rash, and the case of

necrotizing enterocolitis reported earlier. Gonzalez et al.

[1] reported that one of their patients died of sepsis while

on octreotide therapy, but the point of origin was not

specified.

It is difficult to evaluate octreotide therapy success rate

for neonatal chylothorax, especially those due to surgical

intervention. Although most of the initial reports presented

cases where octreotide or somatostatin had been effective,

some recent series of patients presented cases where

pleurodesis or surgical procedure was needed to cease

chylous drainage. On their series of chylothorax post-

congenital diaphragmatic hernia repair, Gonzalez et al. [1]

reported that none of their four patients on octreotide

therapy had their thoracic tube output consistently

reduced, despite a maximum dose of 96 lg/kg/day. Copons

Férnandez et al. [14] presented a series of 22 neonatal

chylothorax of different etiologies. In their series, five of

ten patients who did not respond to TPN were successfully

treated with octreotide. Analyzing the postoperative chy-

lothoraxes alone, there was a 50% success rate for a

maximum dose of 36 lg/kg/day.

In our experience, two of the three patients had their

chylothorax resolved within 12 days after initiation of

octreotide therapy. Both these patients had a sudden

decrease on chylous output when maximum dose was

achieved. The case requiring pleurodesis had a bilateral

effusion and large amount of chylous drainage. Massive

chylous leakage has been appointed as one of the reasons

for octreotide failure in older children [21].

Because there was some concern regarding chylotho-

rax recurrence, octreotide therapy was maintained and

even tapered upwards for some days. In either case, we

cannot be sure about the exact role of octreotide on

chylothorax resolution or was it due to TPN and bowel

rest alone.

Conclusion

Despite the significant heterogeneity of case reports pub-

lished, one can say that octreotide is relatively safe, and

may reduce clinical course and complications associated

with neonatal postoperative chylothorax. The association

between octreotide and necrotizing enterocolitis should be

noted. Prospective controlled trials comparing various

octreotide regimens and conventional therapy are needed.
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Mira Navarro J, Jiménez Cobo B (2005) Use of somatostatin in

five neonates with chylothorax. An Pediatr (Barc) 63:244–248

(in Spanish)

18. Tibballs J, Soto R, Bharucha T (2004) Management of newborn

lymphangiectasia and chylothorax after cardiac surgery with

octreotide infusion. Ann Thorac Surg 77:2213–2215

19. Clarke SA, Lakhoo K, Sherwood W (2005) Somatostatin for

intractable postoperative chylothorax in a premature infant.

Pediatr Surg Int 21:390–391

20. Pettitt TW, Caspi J, Borne A (2002) Treatment of persistent

chylothorax after Norwood procedure with somatostatin. Ann

Thorac Surg 73:977–979

21. Rosti L, Bini RM, Chessa M, Butera G, Drago M, Carminati M

(2002) The effectiveness of octreotide in the treatment of post-

operative chylothorax. Eur J Pediatr 161:149–150

Pediatr Surg Int (2011) 27:805–809 809

123

http://dx.doi.org/10.1016/j.ijcard.2008.12.210

	Octreotide in the treatment of neonatal postoperative chylothorax: report of three cases and literature review
	Abstract
	Introduction
	Case reports
	Patient 1
	Patient 2
	Patient 3

	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


