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Tras mas de 25 anos de desarrollo
de las técnicas
videoquirurgicas pediatricas



Hoy sabemos que...

Las tecnicas videoquirurgicas
pueden aplicarse en la mayoria de las

patologias quirurgicas neonatales.



Video Cirugia
Neonatal

Toracoscopia

Laparoscopia

o Patologia del Esofago

» Resecciones Pulmonares

» Patologia Diafragmatica
 Patologia Mediastinal

* Patologia del Espacio Pleural
e Cierre de Ductus
 Aortopexia

e Secuestros pulmonares




Toracoscopia

Video Cirugia

Neonatal

L aparoscopia

o Patologia Diafragmatica

o Patologia Esofago-gastrica

e H. Piloro

e Atresia de Duodeno

* Vias Biliares

e |Intestinal (Atresias, duplicaciones)
* Patologia Retroperitoneal

e Malformaciones Ano Rectales
* Aganglionosis

e Tsc y otros tumores

e [ntersexos

 Quistes y tumores de Ovario

* Patologia Urologica




Sin embargo...

v' Colelap

v Atresia de eso6fago




Videocirugia en el recién nacido...




Argumentos

v Efectos del CO2 vy la presion

v Falta instrumental adecuado

v' Técnicamente inferior (mejor abierto)
v' Entrenamiento caro y complicado

v' Baja casuistica para entrenar
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v Efectos del CO2 vy la presion



Anestesiologo pediatrico
entrenado en anestesia nheonatal
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Carbon Dioxide Elimination During Laparoescopy in Children
Is Age Dependent

By Merrill McHoney, Lucia Corizia, Simon Eaton, Edward M. Kiely, David P. Drake, Hock L. Tan, Lewis Spitz,
and Agostino Pierro
Londan, England

The absorption of carbon dioxide (CQ,) used for positive
pressure pneumoperitonsum may lead to an increased CO,
load. CO, elimination during laparoscopy has not been in-
vestigated previously in paediatrics. The aim of this study
was to characterise the pattern of €O, elimination during
laparoscopic surgery in infants and children,

Methods: Twanty children undergoing laparoscopy and 18
children undergoing laparotomy for elective abdominal op
erations were studied. Pneumoperitoneum was achieved us-
ing insufflation of unheated CO,. CO, elimination {metabol-
ically produced + absorbed: milliliters per kilogram per
minute) was measured minute by minute during the opera-
tion by indirect calorimetry. End-tidal €O, (kPa) was re-
corded every 10 minutes. The above variables were assessed
before CO. insufflation, during pneumoperitoneum, and af-
ter dasuffiation.

Results: Before insufflation, CO; elimination was 4.6 + 0.3
ml'kg/min and increased after 16 minutes of pneumoperito-
neum to 5.2 * 0.3 (P = .001). Post desufflation, CO. elimina-
tion decreased toward preinsufflation valuss, but did not
return to baseline by the end of operation (5.8 = 0.3; F <
001). End-tidal CO,, was 4.7 + 0.2 preinsufflation, peaked at
1 hour (5.3 + 0.2; P = .001) and subsequently decreased in
response to ventilatory adjustments. The total amount of

CO; insufflated was positively correlated with patient age
ir' = 0.27; P = .01). CO, elimination was age related, as
indicated by multilevel model analysis and by negative cor-
relations betwesn maximum increass in CO, elimination and
bath age (rf = 0.27; P < .01) and weight {r® = 0.29; P = .01).
These data suggest that the younger or smaller the child, the
larger the increasa in CO, alimination. Saven patients (359)
responded to desufflation with a sharp transient increase in
CO, elimination, which did not appear to be related to patient
age, length of pneumoperitoneum, abdominal pressure, or
type of operation,

Conclusions: During pneumoperitcneum, younger children
absorb proportionataly mora CO, than older individuals, Tha
short-lived increase in CO. elimination postdesufflation may
be related to an increase in venous return from the lower
limbs after release of the abdominal pressure. These findings
suggest that small children warrant close monitoring during
laparoscopy and during the immeadiate postoperative period.
J Padiatr Surg 38:105-110. Copyright 2003, Elsevier Science
(USA). Al rights reserved.

INDEX WORDS: Laparoscopy, paediatrics, carbon dioxide
elimination, metabolism, indirect calorimetry, pneumperito-
neum.

Journal of Pediatric Surgery, Vol 38, No 1 {(January), 2003: pp 105-110

CO2 absorcion inversamente proporcional a la edad
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Table l II'Ldi{'ulin:mr's for laparoscopy (n 204) and thoracoscopy
(n

Number of
Indication Ccases

Laparoscopy
Hypertrophic pyloric stenosis

Ovarian cysts
Volvulus with malrotation
Congenital diaphragmatic hernias

‘ Intestinal duplications

Duodenal atresias
(rastro-es ujﬂ]l ageal reflux®

Thoracoscopy

Congenital adenomatoid cystic
it 1]1" '
Others®

» 7 centros 12% Incidentes anestésicos (no graves)
» 218 neonatos * Identifican edad,
» 0 mortalidad hipotermia, insuflacion toracica, alta presion

» Morbilidad (curva de aprendizaje) flujo de CO2, duracion)



JOURMAL OF LAPAROCENDOSCOPIC & ADVANCED SURGICAL TECHNIQUES
Volume 26, Number 10, 2016

@ Mary Ann Liebert, Inc.

DOl: 10.1089/1ap.2016.0232

Laparoscopy Is Safe in Infants and Neonates
with Congenital Heart Disease:
A National Study of 3684 Patients

Jina Kim, MD, Zhifei Sun, MD] Brian R. Englum, MD, Alexander C. Allori, MD?
Obinna O. Adibe, MD? Henry E. Rice, MD? and Elisabeth T. Tracy, MD?

Abstract

Purpose: Concerns have been raised about the use of laparoscopic surgery (LS) in infants with congenital heart
disease (CHD) due to their unique physiology. Prior studies on the safety and effectiveness of laparoscopy in
children with CHD are limited in scope and cohort size.

Materials and Methods: We identified children <1 year of age with CHD who underwent abdominal surgery in
the 20122013 American College of Surgeons National Surgical Quality Improvement Project Pediatric database.
Patients were stratified by surgical approach: open surgery (OS) versus LS. We then compared postoperative
complications, postoperative length of stay, and 30-day mortality by using multivariable regression methods.
Results: In total, 3684 patients met study criteria: 2502 underwent OS while 1182 underwent LS. Infants who
underwent LS were older (98 days versus 36 days), larger by weight (4.2 kg versus 3.2 kg), and more likely to
require nutritional support preoperatively (74.7% versus 60.5%) (all P <.001). After multivariable adjustment,
LS was associated with lower overall complication rate (odds ratio [OR] 0.42, 95% confidence interval [CI]
0.34-0.52, P<.001) and shorter postoperative length of stay (effect size —1.8 days, 95% CI1 -1.8-1.2, P<.001).
LS and OS demonstrated similar 30-day mortality (OR 0.71, 95% CI 0.38-1.32, P=_28).

Conclusions: Laparoscopy can be performed safely in infants with CHD who need abdominal surgery. Al-
though further studies may be useful in determining which infants with congenital cardiac disease benefit the
most from use of laparoscopy, minimally invasive techniques can be applied to routine and complex abdominal
procedures.
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Neonatal brain oxygenation during thoracoscopic correction
of esophageal atresia
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Conclusion The impact of neonatal thoracoscopic repair
of EA with insufflation of CO, at 5 mmHg was studied.
Intrathoracic CO, insufflation caused a reversible decrease
in Sa0, and pH and an increase in paCQO,. The rScO, was
higher at anesthesia induction but remained stable and
within normal limits during and after the CO, pneumoth-
orax, which suggest no hampering of cerebral oxygenation
by the thoracoscopic intervention. Future studies will focus
on the long-term effects of this surgery on the developing
brain.
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Carbon dioxide gas pneumoperitoneum induces minimal
microcirculatory changes in neonates during laparoscopic
pyloromyotomy

Stefaan H. A. J. Tytgat - David C. van der Zee -
Can Ince - Dan M. J. Milstein
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Conclusion  The installation of CO, gas PP during lapa-
roscopic pyloromyotomy procedures regulates microcir-
culatory perfusion by inducing changes in microvascular

diameters but does not alter microcirculation density in
neonates.

Cambio de calibre microvascular

No cambia la densidad vascular
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Endoscopic surgery in children - the challenge goes on (!) S
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ARTICLE INFO ABSTEREACT
Article history: Paediatric endoscopic surgery is greatly indebted to Karl Storz for developing paediatric endoscopic instruments,

Received 27 October 2016

In more recent years, there is an increasing interest in endoscopic surgery in neonates. Now more complex pro-
Accepted § November 2016

cedures are being performed, although it will talee another generation before these will be more generally ap-
plied. One of the key factors to success is training. More sophisticated training models are becoming available,
vl — allowing practicing iq a safe environment before putting the procedure to prar.:tice. A key question ir} perll'urming
Invited lecture complex procedures is whether such procedures should not be concentrated into centres of expertise. Finally, a
Storz critical appraisal is warranted in regard to safety of surgery in neonates, as they fail to have cerebral autoregula-
tion. As endoscopy may add additional risk factors, close monitoring is obligatory.

Level of evidence: V.

Key words:

© 2017 Elsevier Inc. All rights reserved.




of cardiac failure. By contrast, in the group of piglets insufflated with
only 5 mmHg, no problems were encountered and all values remained
within normal limits. The same experience was confirmed in a series
of 15 infants undergoing thoracoscopic oesophageal atresia repair

[34]. The rScO, was higher at anaesthesia induction but remained stable
and within normal limits during and after the CO, pneumothorax,
which suggests no hampering of cerebral oxygenation by thoracoscopic
intervention.

Presion en Torax hasta 5mmHqg




CO2

 Presiones Bajas

Torax: Hasta 5 mmHg

Abdomen: 8 a 10 mmHg

 Bajo Flujo de CO2

Hasta: 5 1/min

e Medir End Tidal CO2
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v’ Falta instrumental adecuado



Equipamiento
e
Instrumental



Aparatos y accesorios:

9526 NB
201331 01-1

Meonitor de pantalla plana 26"
Fuente de luz fria XENON 300 SCB

222010115102 IMAGE1 HUB™ HD, unidad de control de

222200 55-3

26 4320 08-1
26 3310 09-1
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camara SCB, con modulo SDI

Cabezal de camara de tres chips HD
IMAGE1™ H3-Z

Thermoflator® SCB
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accesorios opcionales necesarios

KARL STORZ AIDA® compact NEQO HD
Communication

20535201-115 AUTOCON®Il 400 SCB
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29005 HFH
26120 J
27805
27806
26005 M
26176 LE
20013830
29005 LAP

Soporte para pedal doble

Soporte para pedal doble

Canula para neumoperitoneo de VERESS
Electrodo neutro

Cable de conexién para electrodo neutro
Cable de alta frecuencia unipolar

Cable de alta frecuencia bipolar
Interruptor de doble pedal
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Optica

4 mm

« 30 grados

« Wide Angle (gran angular)
20 cm
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Nuevo Instrumental...



Prof. Hock Tan

RoTaLock™



2,5y 6 mm (5cm)
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RoTaLock™




Posicionamiento
(Cambio de paradigma)

Cirujano y ayudante del mismo lado
Paciente cambia de posicion segun el monitor
Utilizar la gravedad

Elevar al paciente = movilidad de instrumentos
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Working up there
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v' Técnicamente inferior (mejor abierto)



Video Cirugia
Neonatal

Toracoscopia

Laparoscopia

o Patologia del Esofago

» Resecciones Pulmonares

» Patologia Diafragmatica
 Patologia Mediastinal

* Patologia del Espacio Pleural
e Cierre de Ductus
 Aortopexia

e Secuestros pulmonares




Atresia de Esofago
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Pediatric Endosurgery & Innovative Technigues
Volume 3, Number 3, 1999
Mary Ann Liebert, Inc.

Case Report

Thoracoscopic Repair of Esophageal Atresia in an Infant:
A Surgical First

THOM E LOBE, M.D.,! STEVEN ROTHENBERG, M.D.,*
JEURGEN WALDSCHMIDT, M.D.,* and LUTZ STROEDTER, M.D.?

ABSTRACT

A 3.4-kg infant born with long-gap esophageal atresia underwent thoracoscopic repair of
her defect after serial bougienage successfully approximated the two ends of the esophagus,
A new technique for bronchial blockade of the right mainstem bronchus was used to col-
lapse the right lung. A three-trocar, transpleural approach was used, with the patient situ-
ated in a lateral, semiprone position. Extracorporeal knots were placed circumferentially to
complete the anastomosis.

Thom Lobe
1999




Pediatric Endosurgery & Innovative Technigues
Yolume 4, Number 4, 2000
Mary Ann Liebert. Inc

Case Report

Thoracoscopic Repair of a Tracheoesophageal Fistula
in a Newborn Infant

STEVEN 5. ROTHENBER{z, M.DI.

ABSTRACT

Background: Recent advancements in technique and instrumentation have allowed more
complex and delicate procedures to be performed even in neonatal infants.

Methods: An infant with a tracheoesophageal fistula and esophageal atresia was treated
thoracoscopically using a technique similar to the open operation.

Results: A swallow study on postoperative day 9 showed no leak or siricture.

Conclusion: Although the technical hurdles of this operation are formidable, the thora-
coscopic approach provides several benefits, including superior visibility of the fisiula. Even-
tually, thoracoscopic repair may be routine.

Steve Rothenberg
2000
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Pediatric Endosorgery & Innovative Techniques
Volume 6, Number 4, 2002
€ Mary Ann Licbert, Inc.

Thoracoscopic Repair of Esophageal Atresia with
Fistula: Initial Experience

MARCELO MARTINEZ-FERRO, MD, GASTON ELMO, MD,
and HORACIO BIGNON, MD

ABSTRACT

We present the first nine neonates with esophageal atresia and distal tracheoesophageal fis-
tula (TEF) treated by the authors with a primary thoracoscopic repair.

To close the fistula and create the esophageal anastomosis, a three-trocar approach with
carbon dioxide insuftlation is required.

Primary correction was accomplished in all cases. No operative complications were en-
countered. The mean operative time was 105 minutes (range, 70-189 minutes). Three pa-
tients (33%) developed anastomotic stricture that required periodic balloon dilation; results
were good. Two patients (22%) developed anastomotic leak; one case was mild and sec-
ondary to gastric perforation. The cosmetic results were significantly better than those ob-
served after open thoracotomy.

Although thoracoscopic primary repair of TEF appears to offer considerable advantages,
further experience and a larger number of cases are required to advance the learning curve;
thus, at this stage, the rates of stricture and leakage seem to be higher than those observed
historically.



Marzo 2001- Marzo 2002
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TapLE 2. DETAILED RESULTS BY PATIENT

Operative time Long Postoperative
{min ) gap complications Follow-up

189 Stenosis (4 dilations) OK
120 Stenosis (3 dilations) Mild tracheomalacia
37 Stenosis (1 dilation) OK
120 Minor leak OK
100 5 OK
70 OK
73 OK
100} : OK
75 [0]:4

WO oo =] O Ln e L B

FIG. 12. Excellent cosmetic results observed 2 months after surgery.




Toracotomia Convencional

Secuelas alejadas: e Escapula Alata
* Asimetria toracica
e Pectus Excavatum
* Fusiones Costales












Resecciones Pulmonares
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Toracoscopia

Video Cirugia

Neonatal

L aparoscopia

o Patologia Diafragmatica

o Patologia Esofago-gastrica

e H. Piloro

e Atresia de Duodeno

* Vias Biliares

e |Intestinal (Atresias, duplicaciones)
* Patologia Retroperitoneal

e Malformaciones Ano Rectales
* Aganglionosis

 Enterocolitis Necrotizante

e [ntersexos

 Quistes y tumores de Ovario

* Patologia Urologica
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Correccion laparoscopica de los
defectos diafragmaticos Neonatales


















Estenosis Post Enterocolitis Necrotizante
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Malformacion Anorrectal
Abordaje Laparsocopico
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Quistes de Ovario Neonatales
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Autoamputacion de Ovario
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v' Entrenamiento caro y complicado
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v' Baja casuistica para entrenar












Journal of Pedlaric Surgeny 51 (H016] 1428-1435

Contents lists available at ScienceDirect

Journal of Pediatric Surgery

journal homepage: www.elsevier.com/locate/jpedsurg

-
Jaiimal ol
iakric

"% 7

Validation of an inanimate low cost model for training minimal

invasive surgery (MIS) of esophageal atresia with tracheoesophageal

fistula (AE/TEF) repair™

Maximiliano Alejo Maricic **, Maria Marcela Bailez 2, Susana P. Rodriguez °

@ Pediarric Swrgery Department, DADI—Surgical Stmulation Center CeSim, “Prof. Or. Juon P, Gaorrghar® Children's Hospdon! —5AMLC, Combate de los Pozos No. TERT [C1245440 ), Cuided
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surgery (MIS] [ 1], Surzery training 15 classically done in the operating
room under the supervision of the senior surgeon, and MIS training is
ustally done with comventional training devices with general programs
fiocused on endosuturing and precision tasks |34, The difficult learning
curve (not clear), combined with the few cases per year and the
selection of cases that will be repaired by thoracoscopy, makes the
number of cases of MIS TEF/EA very low; even in reference cemters
worldwide [G],

Training in experimental animal models is under debate nowadays.

Excellent modeds that combine inanimate materials using 3D print
ing vechnology and biclogical material for specific training have been
published | 7.8].

We have worked on developing a completely inanimate, portable,
reproducible model and at a very low cost, which aims to meet the
training needs in MIS TEF/EA reparative surgery for surgeons in traiming,
a5 intermediiate or senior surgeons who want to perfect or improve their
technique.

Our plam is to develop a model that not only can be vsed in simula-
fion scenarios But also brings experience and training as much as possi-
ble to reality, in a safe teaching environment.

Flg. 1. Base model ready to be used. With anaromical replaceable silicone stcructures
pmsilioned







Vision Endoscdpica del Modelo AE/TEF

Gentileza Dr. Maximiliano Maricic



VALIDACION

Principiante

Gentileza Dr. Maximiliano Maricic




VALIDACION

Experto

Gentileza Dr. Maximiliano Maricic
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Antecedentes Prenatal

v Madre: 33 anos

w Diagnostico Prenatal: 32s
@ Eco prenatal: Sexo Femenino






Antecedentes Prenatal

v Madre: 33 anos
v G1P0CO

& Diagnostico Prenatal:

@ 32s Ecografia Fetal
@ 33s RMN Fetal






Antecedentes Posnatal

w Parto Vaginal

i 38s

1 3300g

w Masa palpable en HI

2 Vomitos biliosos



Posnatal: Estudios
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Rx Abdomen
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Posnatal: Estudios




Diagnostico

Tumor quistico retrogastrico












Evolucion POP

& Sin complicaciones intraoperatoria ni pos quirurgica
w Tolerancia oral 48hs

w Alta hospitalaria 5 dia



Anatomia Patologica

Epitelio Ciliado columnar focal compatible con mucosa gastrica ectopica



Duplicaciones intestinales, nuestra experiencia

ML.A. Cdrdenas Elias, F. Vizquez Rueda. ].E. Betancourth-Alvarenga, M. Centeno Haro, EJ. Murcia Pascual,
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REsumEN

Objetivo. Las duplicaciones intestinales (DI) son anomalias congé-
nitas raras { 1/ 10,000 recién nacidos vivos). Analizamos las caracteristi-
cas clinicas, manejo v tratamiento de DI en nuestro centro.

Material y metodos, Andlisis descriptivo retrospectivo de las DI
confirmados por histologia desde 1993-2014 en nuestro centro. Revisa-
mos como variables: edad, sexo, presentacion clinica, localizacién, tipo
anatdmico, enfermedades asociadas, presencia de tejido heterotdpico,
tratamiento y complicaciones.

Resultados. Se diagnosticaron 10 pacientes con DI, 6 fueron va-
rones, la edad media fue de 2,72 afios (12 dias-7 aios). 3 debutaron
con abdomen agudo; otros 3 con hemorragia digestiva alta, 2 con masa
abdominal; uno con obstruccién intestinal y uno con dolor cronico. De
estos el 30% tuvo diagndstico prenatal. Los estudios de imagen incluye-
ron ecografia, gammagrafia, resonancia magnética y trinsito intestinal.
La localizacion anatdmica mds frecuente fue yeyuno-ileal (60%) de
predominio quistico; la gdstrica, duodenal, colica fue de 10% respecti-
vamente; y una localizacion ectopica con sospecha de masa suprarrenal.

El tratamiento consistio en reseccidn completa mediante laparoto-
mia en 8 casos vy laparoscopia en dos. En la DI duodenal que se practico
mucosectomia v reseccion parcial. En 6 casos se llego a realizar resec-
cion intestinal. Se hallo tejido gastrico heterotopico en 7 y pancredtico
en uno. Como complicaciones destaca un caso de invaginacion intestinal
postoperatoria.

Conclusiones, El diagndstico preoperatorio es poco frecuente, aun-
que se estd incrementando el diagnostico prenatal. Las manifestaciones
clinicas se relacionan con la localizacién de la DI v con la existencia
de mucosa heterotdpica géstrica. Actualmente la laparoscopia es el tra-
tamiento de eleccidn en casos no complicados.

Cir Pediatr 2016; 29: 54-57
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Periodo 10 afnos

- 10 pacientes Localizaciones
Edad 12d a7 a (2,7) 1- Yeyuno_
ileal
Presentacion: 2- Esofago
3 Abdomen Agudo 3- Colon
3 Hermorragia Digestiva 4- Gastricas
2 Masa palpable 5-Recto
1 Obstriccion Intestinal [ Gastico [l Duodeno [l Yeyunoileal 6- Duodeno

1 DOlOf‘ CroniCO ] Supramrenal [l Colon

30% Diagnostico Prenatal i Pocisk 2016 29- 5457
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REsuMEN

El tratamiento consistio en reseccion completa mediante laparoto-
~ miaen & casos y laparoscopia en dos. En la DI duodenal que se practico

Conclusiones. El diagnostico preoperatorio s poco frecuente, aun-
que s¢ estd incrementando el diagnostico prenatal. Las manifestaciones
clinicas se relacionan con la localizacion de la DI v con la existencia ®

de mucosa heterotdpica gdstrica. Actualmente la laparoscopia es el tra- |
tamiento de eleccion en casos no complicados.
ron ecografia, gammagrafia, resonancia magnética y trinsito intestinal.
|a localizaci6n anatomica mds frecuente fue yeyuno-ileal (60%) de

predominio quistico; la gdstrica, duodenal, cilica fue de 10% respecti-
vamente; y una localizacién ectépica con sospecha de masa suprarrenal.
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