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Indications for Pulmonary Resection in

Infants and Children

Joun C. Jones, M.D., Los Angeles

SUMMARY

Improvements in anesthetic and surgical
techniques, and the availability of antibiotic
drugs bave made pulmonary resection a safe
procedure for even newborn and very ill in-
fants when it is necessary for treatment of
bronchiectasis, abscess of the lung, tumors,
and congenital cysts, both infected and non-
infected. y

I a series of 34 infants and children upon
whom lobectomy or puewmonectomy was
done, all were cured of the disease which
dictated the operation. There were no deaths.

THE usual indications for pulmonary resection in
infants and children are now rather broad and
include i is. lung ahscess _congenital
cysts both infected and non-infected, and_tumors.
With the development of improved anesthetic and
surgical techniques, these indications have been ex-

fants and children. Nine patients (27 per cent of the
series) were uwratﬁ?phghﬂnhmd
one pneumnonectomy) for these lesions. Five of the
patients had non-infected tension or “balloon” cysts
of the lung; in four cases the operation was lobec-
tomy and in one it was pneumonectomy. The re-
maining four of the nine patients had infected cysts
of the lung simulating lung abacesses. All of them
were treated by lobectomy.

Among the most interesting pulmonary lesions in
infants and children are congenital tension cysts,
which may be overlooked for a long time if symp-
toms are absent or minimal. However, dyspnea, cya-
nosis and stridor may occur early in life, sometimes
within the first few hours after birth, and in such
circumstances roentgen study, which is the usual
positive method of diagnosing these “balloon™ cysts,
‘is mandatory. The usual erroneous clinical diagnosis
in patients with the symptoms mentioned is sponta-
neous pneumothorax, but the roentgen diagnostic
features of these two lesions are quite distinet and
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Evoeiceic ETreppaocewyv
OQwpaka o€ [Maidia

2UYYEVEIG
[TvEUPOVIKO ATTOAUMMA.

KuaoTikr adevwpaTtwdng
duoTrAaacia.

2UYYEVEC AoBwdeg
ATTOPPOAKTIKO EuPUONUA.
Bpoyxoyeveic KUOTEIG.
BpoyxOoTTvEUUOVIKOG
dlaxwplouos (Sequestration)
Auaptwuara.

2.UYYEVING TTVEUUOVIKI)
QVETTAPKEIQ.

ETTikTnTEG
EtTiktnTO AOBWOEC EPPUONUQ.
BpoyxIeKTOOiEG.

Kopu@aicg puoalideg (blebs)
& TTVEUPOBWPOKAG.

MnNKUTIOOIKEG PAEYUOVEG.
MeTaoTaTiKEG BAGBEC (OTTAVIO)
A1GxuUTN TTVEUMOVIKI) VOOOG
(xpriouoa Bioyia).



2.uyyeveic Evoeiceic ETreypacew
OQuwpaka o€ [Naidia

2UYYEVEG AOBwWOEG ATTOPPAKTIKO guuUonua: EANITT avarmruen twv
XOvOpwv Aoflaiou Bpdyxou Kail dnuioupyia BaApidikoUu unxaviouou.
Emitpétrel Tnv €icodo aépa aAAa trapepTrodilel Tnv £€000. 2uviBwg
TTpooaAAovTal o1 Bpdyxol Twv Avw AoBwv.

Bpoyxoyeveig KUOTEIG: 2UVINOWG OTO HEOCWOBWPAKIO O OTEVI) CUVAPEIQ
ME TNV TpAXEia Kal OTEAEXIAIOUC BPOYXOUG. ACUUTITWHATIKEG EKTOC
Kal €av diatrunBouv.

BpoyxoTmrveupovikog  dlaxwpiopdg  (Sequestration):  2mavia
OUYYEVNC QVWHOAIa JE TTapouaia ePPPUIKOU I0TOU OTO TTAPEYXUMA ME
CEXWPIOTH AINATWON. 2UVINOWG ACUUTITWHATIKO PEXPI TNV £PNPIKN
NAIKia.




ETrikTnTeg Evdeiceic ETreypacew
OQuwpaka o€ [Naidia

Bpoyxiektaoia: AlGtraon Twv BpOoyXwv Kupiwg AOYyw @AEyPOVAC Kal
amoéppacns otnv Bpegikn N Taidik nAikia. O KokKUTNG, N 1IAapad, n
OOTPOKIA Kal AAAeC TTaIOIKEC VOOOI TIPOKAAOUV [BpoyxiTida I
BPOYXOTIVEUUOVIO UE TTAOXUPEUOTEC EKKPIOEIC KAl aTTO@POAEN. AUTEC
KATaKpAToUvVTal Kal OIaTTUOUVTAl ME KATAOTPO®N Kal dlAatacn Tou

Bpoyxou.

AtrooThpara Trvevopova: Evromiopévn  Ttrepioxry  diatmunong  Kai
KataoTpopnsc (TNENG) TOu TIVEUMOVIKOU Trapeyxuparos. Kuplol
TTAPAYOVTEG Eival N £10pOPNCN KAl Ol TTVEUPOVIEG ATTO OTAPUAOKOKKO,
OTPETTTOKOKKO, Ypeudopovada, E. coli kal Tnv Klebsiella.




2.€ eVAAIKEC aoBeveic ouvnBwg
XPNOIMUOTIOIEITE EVOOTPAXEIOKOG
owAnRvag dITTAoU auAou.

o Al0BETEI 2 aUAOUG agpIOUOU Kal

2 MTTaAOVIa aTTOKAEIoMOU (cuffs).

o EmTPETTEI TOV QTTOKAEIONO TOU
XEIPOUPYOUEVOU, TTaBoAoYIKOU
TTveUhova yia KaAUTEPN €kBeoN.

o ETITPETTEI TOV EKAEKTIKO QEPIOUO
TOU UyIoUG TTveUOVA.

* AlauAQOOE€l TOV uyIn TTVEUPOVA
QTTO TO Aipa ) TIG TTUWOEIG
KPIOE€IG.

Tracheal lumen

Carina

Bronchial lumen
'y




l 3 AlaocwAnvwan MNaidiwv

FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

2.€ TTAIdIATPIKOUC aoBeveic

XPNOIUOTTOIEITE EVOOTPAXEIAKOG

owARvag atrAoU auAou Xwpic

MTTAAGVI atToKAEIoPOU (cuff).

o Agv XpelAleTe £CEIDIKEUMEVN
YVWaon Kal TEXVIKA TOTTo6£TNONG.

* [lpouAacoel TNV guaiodnTn
TPAXEIQ TV TTAIdIWYV ATTO

TPAUMATIONO Kal TTIfavn)
aTEVWON.
e EQv xpndel ytropouv va
xpnclporromeouv QTTOKAEIOTEG
ou, OTTWG o Arndt blocker.




H mTAeiovoTnNTa TWV
BWPOAKOXEIPOUYIKWY ETTENRATEWV
yivovTal ye Tov aocBevr) o€ TTAayia
0éon (Lateral Decubitus).

e To TTaBoAoyIKO NUIBwPAKIO dvw
KAl TO UYIEG KATW.

o TO KATW XEPI AuyileTe OTOV
AYKWVA KOl TOTTOBETEITE KATW aATTO
TO JACIAGpI.

e TO Avw XEPI MTTOPEI ETTIONG VA
Auyioel padi ue To KATW O€ «BEon

TTPOCEUXNS» 1] MTTOPEi va

TOTT00£TNOCI O€ £va oTAPIYMA.




o TOTTOOETEITE £Eva POAO KATW ATTO
TNV JAOXAAN yIa va TTPOCTATEWEI
TO BpaxIovio TTAEyUa Kal Ta veupa
NG HOOXAANG.

* O aoBevr¢c acpalileTe OTO
TPATTECI YE EVA IJAVTA OTOV
YAOUTO.

e TotroBeToUVTAI POCIAGPIO
avaueoa ota TTodia oTa onuEia
TTieong.

* TO XEIPOUPYIKO TPATTECI «OTTAEI»
o€ ywvia 20° yia va ekTeivel T
MEOOTTAEUpPIa dIACTAHUATA.




FENIKO NOZOKOMEIO NOZHMATON ©0PAKOZ AOHNQN H ZOTHPIA

Pulse
Ommeter

j: ' / Radial Artery
Foley " ., Catheter
Catheter - N
@.,,....

Goundlng Pad

Axillary Roll
Rectal Temperature Probe




\3 [TpooTTEAGOEIC OTOV QWpPaKa

FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

e OmicOioTTAGYIQ * OWPAKOOKOTTIKI
«KAooOIKR» OWPAKOTOMN “V.A.T.S.” MNpooTtTéAaon

 [IAayia “Muscle Sparing”  Méon ZTepvoTOoun
OWwpPaAKOTOUA

* MMp60Bia OwpakoToun




\3 OmoBotrAdyia Qwpakotoun (1)

FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

H KAaoiK) OwpakKoToOUR:

OETIKA oTOIXEIO

» ApioTn £€kBean TNG MECOAOBIOU KAl TWV
OTOIXEIWV TNG TTUANG.
o AuvaTtoTnTa yIa €TTEKTAON TNG TOMNG.

ApvnTIKA oTOIXEIO
» Xpovofopa Adyw £KTaONG TNG TOMNC.

o AlQTOWN KAl TPAUUATIOMOGC QPKETWV
MUIKWYV OTOoIRAdWV.

o MeTeyxeipnTikOG TTOVOC. \ . \\
* ETTWOUVO OUVOPOPO YETA BWPAKOTOMN. ae




-l OmoBoTtrAdyia OwpakoToun (2)

FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

Exteivetal amd 1NV T1poobia
UaoxoAlaia  ypauun, TTEPVAEI
OUo OAKTUAO KATW aTmdé TNV
KOpu®Pn TNG WMOTIAATNG OTNV
Heon  ypaupun  pETALU NG
OTTOVOUAIKNG OTAANG Kal TNV
oTTioBiIa  WPOTIAATN, MEXPI TO '.

UWOoC TNS WNOTTAATIAIOC YwViag. / 1
/




lg - OmoBoTtTAdyia ©OWPEOKOTOWN

FENIKO NOZOKOMEIO NOZHMATON ©0PAKOZ AOHNQN H ZOTHPIA

Xeipoupyika BAyara:

o AlaTour) OEPPATOC Kal UTTODOPIOU.
o AlaTtoun dUO HUWV.

1. MNMAaTU paxiaiou.

2. NpboBiou odoviwTou.



OmioBotTAdyia OwpakoTtoun (4)

FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

e AvaoTraral n WUOTTAAQTN ME
AYKIOTPO Kal O XEIPOUPYOC
KOTAUETPAEI TO HECOTTAEUPIA
dlaoTiMaATAa WnAa@nTika.
KaBopiletal To 5°, 10 o110i0
QVTIOTOIXEI OTNV OPOPI) TOU
XEIPOUPYOUPEVOU NUIBWpPAKiou. P:

e [iveTal diatoun ue dlaBepuia Twv
MECOTTAEUPIWY HUWV ETTI TOU AVW
XEIAOUC TNC UTTOKEIMEVNG TTAEUPAGC

TOU JEOOTTAEUPIOU DIACTIMATOC

TTOU EXEI ETTIAEVEI.




lg - OmoBoTtTAdyia ©OWPEOKOTOWN

FENIKO NOZOKOMEIO NOZHMATON ©0PAKOZ AOHNQN H ZOTHPIA

e [1pOOEKTIKA KAl UE TOV TTVEUHOVA
QTTOKAEIONEVO YiveTal
dlatoun/didvoign Tou
TOIXWMATIKOU UTTECWKOTA Kal
£i0000G OTO NUIBWPAKIO.

* [1poocoxn oTnVv UTTaPEN
ouppuoewv!!

* ['la KaAUTEPN €kBEON UTTOPEI VO
yivel otrioBia Eva kateuBuvopevo
KATAYMa TNG TTAEUPAG.

e TotroBetouvTal £va r} duo

AyKIOTPpO Bwpaka.



l - ZUykAgion Omio/yiag ©OwpakoToung (

FENIKO NOiOKOM EIO NOZHMATON ©@0QPAKOLZ AOHNON H ZQTHPIA
Xeipoupyika BAgara:

o Alevepyeital ETINEANG aIOOTAON
TOIXWMATOC Kal TTAUCH TOU

NUIBwpPOKiou. \
» TomoBeToUvTal dUO CWANVEG | \\’“

TTAPOXETEUO NG NUIBWPOKIOU S X
Argyle. Evac kopugaioc (Fr. 28) h -
Kal évag Baoikog (Fr. 32).

e TotroBeTouvTtal 3 PE 4 1I0XUPEC
TTEPITTAEUPIKEC PAPEC OTIC AVW KAl
KATW TTAEUPEC.

* [1Ipocoxn va unv TPauPaTIcBEi TO
VEUPOQYYEIOKO OUMTTAEYMA

ATWOEV TNC TTAEUPAC.




o AlEVEPYEITAI CUPPAPN TWV HUWV
KOTA OTPWMATA.

1. Tou lNpdoBiou odoviwTou.
2. Tou lNAatu paxiaiou.

 ['iveTal cuppa@r uTTodOPIOU Kal
OEPMATOC EITE PUE EVOOOEPUIKN
PA®I), €ITE JE MEPOVWMEVEC
PAPEC.

e TO ATTOTEAECUA PETA TNV
eTEUPaON.

* To atroTéAeOua 2 YUAVEG META.




£ NAéyia Owpakotopn (1)

TENIKO NOiOKOM EIO NOZHMATON ©0OPAKOZ AGHNON H ZQTHPIA
“Muscle-Sparing” BwpaKoTouN:

OseTIKA OoTOIXEIO

* MiIkpOTEPNG EKTAONG TOMN

o 2XETIKA KAAN £€kBeon yia
BWPOAKOXEIPOUPYIKEC ETTEUPATEIC
POUTIVQG.

o AlatApnon JUikwv oToIBadwy yia
AIlYOTEPO TTOVO, ATTWAEIQ AiATOC KAl
KaAUTEPN KIVATIKOTNTA.

Undermined skin flap Serratus anterior

ApvnTIKA oTOIXEIO
 [epiopiopévn €kBeon, OXI yIo OUOKOAEC

ETTEYPAOCEIG. \
o @€Ael eutTEIpia. Oxi yia Tov | :

EPIOTACIAKO» OWPOAKOXEIPOUPYO.

Latissimus dorsi



[TAayia OwpakoToun (2)

FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

Ala@opég atd Tnv
omic0oTTAdyIa OWPAKOTOMN:

e Toun 0épuartog TTavw aTo 5°
MECOTTAEUPIO.

o Agv TEPVETAI O TTAATUG paxIaiog
AAAQ UTTOOKATITETAI/ATTOKOAAQTAI
KOl KATAOTTATAI OTTio010.

o TEuveTal N OTTiIOBIO ATTOVEUPWON
Tou TTPocBiou 0dovTwToU (Hadi pe
MEPIKEC MUIKEC iVEC KATA TNV Qopd
TOUG) Kal avaoTraral rpocoia.

o [iveTe £KBEON TWV UTTOKEIMEVWIV

ETOTTAEUPIWV.

riar




lg 2.UykAeion MNAayiac ©QwpakoToung

FENIKO NOZOKOMEIO NOZHMATON ©0PAKOZ AOHNQN H ZOTHPIA

Xeipoupyika BApara: \
e 2UPPAPETAI O TTPOCOIOG
060VT(DTC’)§ . Scarpa's facia

* 2UPPAPETAI TO UTTOOOPIO KAl TO
dEpua.
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ORIGINAL ARTICLE

Muscle sparing thoracotomy in pediatric age: a comparative study
with standard posterolateral thoracotomy

Mezihi Kucukarslan + Ata Kirilmaz « Yocesin Arslan +
Yavuz Sanioglu - Ertugrul Ozal - Harun Tatar

Accepted: 11 August 2006/ Published online: 12 September 2006
©) Springer-Verlag 2006

Abstract  Alternative approaches to the standard
posterolateral incision for thoracotomy have been
developed to minimize its postoperative pain and
wound related side effects. Muscle-sparing (MS) tho-
racotomy has been a well-known substitution to the
standard posterolateral thoracotomy for this purpose;
however it has not been studied in the pediatric age
group in detail. We studied retrospectively the patients
with thoracotomy for non-cardiae, thoracic surgical
procedures. group | included the patients with stan-

related data were collected retrospectively. The early
postoperative morbidities (lime requiring for regaining
shoulder girdle movement, extubation, intensive care
unit stay, and hospital stav) and late musculoskeletal
anomalies (scoliosis, elevation of the shoulder, winged
scapula, asymmetry of the nipples) were compared
between groups. A total of 90 patients were included in
the study. Group 1 constituted 50 patients with an
average age of 4.24 + 291 years. Group 2 included 40
patients with an average age of 4.20 + 292 vears.
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FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

OseTIKA OoTOIXEIO

* O aoBevn¢ TTapapéEvel o€ UTITIO BEoN
EXOVTAG KAAUTEPN KAPOIOAYYEIAKN)
AEIToupyia.

» MTTOpEI VO OUVOUQOTEI PE ETTENPRATEIC
KOIAIQG.

o KaAuTepo a100ONTIKO ATTOTEAEC Q.

ApvnTIKA oTOIXEIO
 [eplopiopévn €kBeoN.

o Xprolun povo yia Bloyia padag
MECOBwWpPaKiou kal TTpocBiou
TTveUdoVa.



[1p60B1a OQwpakoToun (2)

FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

Xeipoupyika BARuara:

o AlaTour) OEPPATOC Kal UTTOO0pPIoU
ATTO TNV MECOKAEIDIKA YPAUMNA £WC
TNV TTPO0BIa paocxaAiaia KATwOEeV
™G BnAng.

o Alatoun peiovog Bwpakikou HUOG.

e [ivetal diatoun pe dlaBepuia Twv
LMECOTTAEUPIWV HUWV ETTI TOU AVW
XEIAOUG TNG UTTOKEIPEVNC TTAEUPAG
TOU 5°V yeooTTAgUpIou DIACTHUATOG.

e TotrOBETEITE VA PIKPO AYKIOTPO

inochietto.




L‘Q_ 2. UYKAgion NpooBiac ©@wpakoTounGg

FENIKO NOZOKOMEIO NOZHMATON ©0PAKOZ AOHNQN H ZOTHPIA

Xeipoupyikda BAgaTa:

* H OUYKA€ION VIVETE TTAPOPOIA UE
TNV OTTIcB0TTAGYIO BWPAKOTOUN.

e TotroBeTouvTal 1 e 2 I0XUPEC
TTEPITTAEUPIKEC PAPEC.

 ['ivere guppa®r) 1o peiovog
OwpPOaKIKOU UGG, TOU UTTOO0PIOU
Kal TOU OEPUATOG.

e TO ATTOTEAECUA META TNV
eTEUPaON.
~* ToamoTeAeopa 2 Pnveg PETA.

fppt.com



\g OwpakooKoTTikA NpooTtréAaon (1)

FENIKO NOZOKOMEIO NOZHMATQN OQPAKOE AOHNON H ZOTHPIA

Video Assisted Thoracic Surgery

OseTIKA OoTOIXEIO

o EAGXIOTO ETTEPPRATIKI TEXVIKN ME:
1. EAGYI0TO TpAUUQ O€ PUIKEC OTOIPBADEC.
2. ATTopuyn KOTaYUATWV/EKTOUNAG TTAEUPAG.
3. AlyOTEPOC YETEYXEIPNTIKOG TTOVOC.
4. KaAuTepn KIvNTIKOTNTA TOU 000gvOUC.
9. AIyoTEPN ATTWAEIQ AiPATOG.

ApvnTIKA oTOIXEIO

 [eplopiopévn €kBeoN.

« Aduvapia ypriyopng TTpéoaocng o€
dIEYXEIPNTIKO cUuBaua.

o ECEI0IKEUPEVN YVWON/TEXVIKN KAl

aideuon (long learning curve).




=t

Video monitor

Videothoracoscoé?‘"/ —
* H B€on Twv port kaBopileTal ue TNV apxn
TpIywviouou/triangulation.
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Thoracoscopic lung resection in children.
Rothenberg S5,

Author information

«

Abstract
PURPOSE: The aim of this study was to evaluate the technique of video-assisted thoracic
surgery (VATS) in lung resections in infants and children.

METHODS: From December 1992 to December 1998 113 consecutive patients, ages 3 weeks to
19 years, underwent VATS for biopsy or resection of various lung pathology. This included 88
wedge biopsies, 12 resections of bullous or cystic disease, 9 lobectomies or segmental
resections, and 4 bronchogenic cysts.

RESULTS: All procedures were completed successfully. Two patients with metastatic disease
had surgery converted to a standard thoracotomy for extensive resections. The average operating
time for a wedge biopsy of 2 sites was 26 minutes and 210 minutes for a lobectomy. The
average hospital stay after wedge resection was 1.1 days. There were no complications related to
the VATS approach.

CONCLUSION: VATS is a safe and effective technigue in the diagnosis and treatment of
pediatric pulmonary disease.

Help

Save items =

Add to Favorites .
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Video-assisted thoracoscopic
surgical e: [J Pediatr Surg. 2005]

Video-assisted thoracoscopic
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Video-assisted thoracic
surgery (VA[Surg Endosc. 2008]
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£ Meon Srepvoror (1)

FENIKO NOEOKOMEIO NOZHMATGN ©QPAKOE AGHNN H ZQTHPIA
H KAao oIk KapdIoXEIPOUPYIKA
TPOoTTEAAON:
O&eTIKA OoTOIXEIO

* H 10 KOIVI) TTPOOTTEAQCN OTOV BWwpaka
AOYW KAPOIOXEIPOUPYIKWYV ETTEURACEWV.

» ApioTn €KBEON TWV OTOIXEIWY TOU
TTPOCBiou pecoBwpakiou, TNG

KaPOIAG Kal TWV MEYAAWV ayyEiwv.
o 2XETIKA EUKOAN KaI TAXEIQ TOUN.
* ApVNTIKA OTOIXEi
» Kakr) Trpéoacn oTa otrioBia
OTOIXEIQ TNG TTUANG.
oT1AB€Ia TOU Bwpaka.

C

.
—— I N B m——




ol 3 :
b& MeEon 2ZtepvoTopun (2)

—
FENIKO NOZOKOMEIO NOZHMATON ©0PAKOZ AOHNQN H ZOTHPIA

Xeipoupyika BRuara:

o AlaTopur OEpPATOC Kal UTTOOOpPIoU
ATTO TNV OTEPVIKN EYKOTIN MEXPI TNV
CIPOEIdN ATTOPUOT.

e Mg TNV Xprjon OTEPVOTOUOU YIVETE
OlATOUN TOU OTEPVOU OTNV PEDN
YPOUMN.

» TotroBETEITAI VO AYKIOTPO OTEPVOU.




lg ~ 2UyKAelon Meong 2tepvoTopunc (3)

FENIKO NOZOKOMEIO NOZHMATON ©0PAKOZ AOHNQN H ZOTHPIA

Xeipoupyika BRuara:

o TotrOBETOUVTAI 2 NE 3 CWANVES
TTapoxEreuong Argyle.

* To oT€pvo TTpOCEYYIleTE HEOB N 7
QATOQAIVEG PAPEC.

o 2uppapn peiCovog Bwpakikou,
UTTOO0PIOU KOl OEPUATOGC PE
EVOOOEPMIKN pagn.

e 2TEPVOTOMN O€E EVNAIKAQ.

e 2TEPVOTOMN OE TTAIOI.
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