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PAEDIATRIC SURGICAL CONSIDERATIONS

“m%rﬂwerbadsgmbasmmmdgmarelrmg&om'
“winston Chur ehill,

Introduction 00:00:21

Three questions :
* Whether the operation is mandatory? Can it be awided?
* \} the operation is inevitable, how urgert, can it be deferred for a while?
* The minimum surgjcal intervention required to correct the anomaly?

Pediatric surgical speciality in India. :

* Sushruta-The father of Indian surgery and plastic surgery,

. O\Bﬂwemm&n\edicheandwaergcmsﬁu&esheconp\dedodor.

* The doctor who lacks knowledge of one of these branches is like a. bird with
only one wing. Thus the need for collaboration between a. pediatrician and
pediatric surgeon is evident.

* The pediatric surgeon specialty in Indio, first established in 1965, as a. section
of association of surgeons of Indio. Pediatric surgery is new and yet to be
recognized for the role of specialty in providing quality care and reducing
Mmoﬁa.li’c&mke.

WOFAPS KYOTO declaration 3004 :

* Children are not just small adults and have medical § surgical problems and
needs that are often quiet ditferent from those encountered by adult phy-
sicians. Infants and children deserve the very best medical care available.

* tvery infant and child who suffers from an iliness or disease has the right
10 be treated in on environment devoted to their care b3 a pediatric medi-
col ond sur gical speciolist.

“The mere formulation of a. problem is $ar, more essential than its solution,
winich moy be merely o. mothematical or experimental skills. To raise new
questions, new possibilities, to regard old problems from new angle requires
creotive imaginadion and marks real advances in science’.

- Albert Einsten,



u*\gpedmricswgeons?

Because of the unique training, they provide a wide range of treatment op-
tions and the highest quality care to children.

To diagnose, treat, manage the surgical needs of the children.

Ditterent anatomic and physiclogical parameters.

Smaller organs need intricate surgical skills.,

Difficult venous access, difterent dosage schedules.

Ditterent spectrum of anomalies.

Need of specialiazed centres equipped with :

Round the clock pediodricians.

Pediatric intensivist.

Pediatric radio\ogls’t.

Pediatric anaesthetist.

Pediatric pathologst.

Pediodric orthopedician.

Pediodric oncologst.

mMany children hospital across the globe >300 years.

Objectives (indian scenario) :

To provide specialized pediatric Sursical services to over 400 million pediatric
population ot an offordable cost and soé?etg, e’ch'ocod\g and progessoomn&

3. To provide rigorous and uniform training including sub sections, ot least in

apex and centres of excellence.

3, To utilize the availoble limited financial resources 4o conduct only need

based research to understand the common diseases in the resion.

Pediatric surgery in 19th century :

Increasing interest in the surgery ot children.

europe is considered to be the cradle of Pediatric surgery.

many children’s hospital came up all over gurope mostly during ist hal of
9t (venturg.

The great ormond street (World famous hospital for sick children) was es-
toblished in 1854,

The famous Boston children hospital was opened in 188a.

Pediatric surgeons of 19th century were engaged in orthopedic surgery,



modem pediaric surgery :

Three senem’dons of surgeons !

william ladd and Robert gross ! Fother of pediatric surgery,

a. Sir Denis Browne (London : Founder and first president of the eritish

association of pediatric surgeons.

3, middle Seneraﬁon

The Indian scenarion :

It is just 40 years old.

Prot uc Chakraborty ot Caleutta medical college.

Or Raman Nair ot Trivendrum medicol college.

Prof O Anjaneyulu at Niloufer hospital college, Hyderabad,
Or Arthur € Desa ot 60mba5

Col RD Ayyar ok Delhi.

His&org inIndia :

Independent pediatric surgery section in 19%4 (Or R. K gandhi).
Postsmdunte desree in Pediatric Surgery ot un‘wersi’tg of madras in 196k.

Scope :

wide field and deals with most body parts and organs in newborns, infants
ond children.

A general pediatric surgeon is allowed to operote on wide spectrum patients
depending on the skill sets in view of lacking well developed exclusive pedi-
odric surgical centers,

In the interest of patient care, it is important to develop the subspecialities
as the distinct discipline.



: PSSO TSR} *  Achalasia cardia
' ieinel siresis. ¢ ®iliary atresia
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* Meconium ileus : oriial Gapnniin e
* infantile huypertrophic pujoric , e
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Pediatric urology :
. H‘\.'YX)SE'
. ; : * Posterior urethral valve
. L:_]bd Y . . Vesm;re-bjenc reflux
Y _ * fntenatal huydronephrosis
*  Torsion testis 7 | Hepaspaies ) Lo
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* Congenital hgdocele Wikai e
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Pediatric thoracic surgery

. &phaseod adresia. and tro-

cheo-esophageal fistula. Lh 0
* Congenital diaphragmatic hernia. | | DTogmatic frauma
* Congenttal cystic adenomatoid | . "9Y o

malformadion N
* Congen ol lobar e‘“Phﬂse"‘“ C Esophaseol replacement surgery
¢ Diaphragmatic eventration

Pediatric neurosurgery :

* Spina bifida spectrum : menin-

gocele *  Craniosynostosis
* Meningomyeocele * Rachisehisis dilurajilo@gmail.com
*  Lipomeningomuyelocele *  Hydrocephalus : Congenital and
* D o, acquired
¢ Tethered cord

Pediatric oncosurgery :
* Wilms tumor
¢  Teratoma
* Newroblastomao. o Yieular 4
. Sauococciﬂeal teratomo. : ; s
*  Soft tissue tumors MWN
Pediadric minimal invasive surgery

oty o S
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Ase group 3-8 years,



gthical considerations :
For many eongenikal condition !

ARM,

NTO.

DSD.

HO.

exstrophy bladder.
urolosicod anomalies.
vascular malformations.

Fehxlswm:

Congenital malformations occur in 3-4% globally,

Prevalence in India is ©b-T%.

Fetal malformations account for 30% perinatal deaths § considerable infant
morbid&g.

Advances in imaging sciences, molecular genetics § in utero surgical tech-
niques.

Screening for structural anomalg :

Ultrasound screening is recommended at 18-30 weeks of gestation.

Shift in screening in aneuploidy in the first trimester.

Anencephaly, open spina. bifida, clet lip, diaphragmatic hernia, gastrosehisis,
exomphalos, serious cardiac defects, bilateral renal agenesis, lethal skeletal
d55ptasia, urinary tract anomalies.

Informed choices.

Prenatal dnsnosns and pecliadric surgeons :

Antenatal counselling.
Significant impact on perinatal management of fetus.
Moduloding the delivery at appropriate centre, to ensure well being,

Common $etal structural anomalies :

Anterior abdominal wall defect.
CNS.

Congenital cardioc defects.
Congenital lung malformadions.
Fetal 3en‘rtmrhor5 anomalies.
Fetal gastrointestinal anomalies.



Surgery 00:31:20

Fetal surgery :
* Ist ottempted by michael R Harrison, ot University o Colifornia, San Fran-

cisco in 1980,

* First successful Vesicoamniotic shunting for a. baby with posterior urethral
valve (Open/Fetoscopic). Techniques, risks (Prematurtty, uterine rupture)
and outcomes vary,

Anaesthesia
* Indomethacin.
* Inhalational isoflurane, desSiurane.

Types :

* Open.

* Fetoscopy

* minimal invasive techniques.

Indication :
* Lethal
* Non-lethaol.
vesicoamniotic shunt placement.
Fetoscopic procedure (Laser ablation for twin twin transfusion, cervical mass).
Open fetal surgery (Mmc, moms triaD, COH, sacrocoecygeal teratoma.

exit procedure :
ex—utero intrapartum treatment.
Indicodion :
’ A'rwouj obstruction.
* Large cervicol cgstic hgsrom QaidPu tatncs

* Tracheol oiresia. ED e em———r

* Cervical terotoma.
Trocheal occlusion : COH



Common paediatric surgical problems § treatment :
Hernia. : Hernia. to be reparied as soon as it is diagnosed.

ir\auuml scrotal Sweumg

. Hemio’(om5 should be done as soon
as possible as the newborns are o
risk of incarceration § stranqula-
tion in the Sirst 3 months of li%e.

* Requirements :

- Minimum weugh& | »«8,
- There should be no cardio ntent process vaqu\ah

W‘IQLAIPOJ ‘Mlhﬂa

pulmor\anj contraindication.
* n females :
- m/e presentation is bilateral.

- Shdng component is present.
- Treoatment : Bevans repair.

* umblical hermia can be waited as
the umblical ring will close with
time. Resolves by a-3 yrs ot age.

* Supro. umblical hernia will require
surgery as it doesnt heals.

Obstructed hernia. Incarcerated hernia



PMDS Qqht undescended testes
undescended testes :

* Age of repair ¢ -9 months.

* After 9 months they undergo atro-
pi15 due to hish temperature in the
nhuinal regjion.

* 80-90% of them are palpable.

* Complication : Torsion. Palpable testes

Phimosis :

Presentation :
* Prepuce covering the meatus.
* um, d\%culkg in micturition.
* 8allooning of prepuceal skin.

Phimosis

umblical granuloma. § patent urachus :
* Umblical granuloma. requires medical
* management. Patent urachus re-
quires surgical correction.

umblical discharge :
* Couse:

- surgjcal or intective.

Hernia. of umblical cord § omphalocele

ohalocele @ Do karuotuping (SO% chromosomal anomalies).




Gostroschisis ¢
Intestine o be covered o avoid risk of
mesenkerﬂ).

\diopathic hypertrophic pyloric stenosis : SoStroAchics
Treatment : Ramstead pg,lorom}jo’vomﬂ.

duodenal atresia : Double bubble sigr\.

Double bubble Sign

Intussception
* Presentotion : Shock, fever.
* Common lead point : Meckels diver-
ticulum.
* Treotment : Stoma, resection § anas-
tomosis.

jll'.f-»j j

infontile hemongiom

Treodment : Proprano\o\.

Neck suoe\\‘ng '
Neck abscess :
* Short durotion of history,
* High grade fever, progressive swelling
which is indurated, hard and tender.
* Pus on aspiration.
* Treatment:|§ D
Cﬂs’c'\c h&groma '
* Treatment : Intralesional
sderothempg using bleomucin.

In¥antile hemansumu

;crml?ormahonmdnechabswss
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eranchial cyst T8 lymph node
Anorectal malformation !
’ High ARM : Colostomy + * Low ARM : meconium peorl.
definitive pull through. * Treatment : Anoplasty,
* Low ARM : One stage surgery. ¢ Anterior ectopic anus is o variant of
female ARM,

Anorectal mal?ormc&on

midiine swelling : Spinal defect.
Important consideration :
* Size of the encephalocele.
* Amount of brain tissue.
* Associoted hgdrocephal us.
* Defect size.

midline defects

Omental cgst :
\¥ omental cgs& i oftched to the tall of trachea make sure theres no pancreatic

'mjurg %o prevent pancreatic fistula. while separating it.

Dugplication of intestinal 4ract :
Contains ectopic gas’mc mucosa. — Secretion of Sas’mcju\ces —» Gastritis —
Perforoation.



Hirschpmns disease :

Treatment : Co\osfomg.

Recent advances

Omental chk

H'\rSChp\'ur\S duséase

1C¢C 01:01:00

Other treatments :

Stem cell research.,

mMinimal invasive surgery,

Robotic surgery,

Loser rechnoloa\j.

Hormonic scalpel.

Tissue engineering.

Fetal surgery

Pediadric tumors.

6mch5 fherapj.

Telemedicine and teleconterencing,

€o0d news :

Chongng social plethoro.

more antenatal and anomaJ5 scans.

More precious pregnarncies.

Long dotes and flooded government institutions.
Better understanding of evolution of most diseases.
Better availabiity o¥ team and euipments.
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Pediatric surgeon and the child :
* Late presentation and referral : Poor outcome and incresed cost.
* Poucity of dedicated pediatric surgjcal centre § inadeauate infrastructure,
* SO% districts in India. don't have access o pediatric surgical faciity,
* medical ?acil\kg & ramping up but pediatric surgjcal care is Ia.sgn&
. mma%decemberhasbe%mmedas"pedwicwyradaﬁh
Childs right to quality surgjcal care.



CONGENITAL DIAPHRAGMATIC HERNIA

Introduction - 00:00:41

Congenital Diaphragmatic Hernia (CoW is o congenital malformation character-
zed by a defect in the posterolateral diaphragm, the foramen of bochdalek,
through which abdominal viscera. migrate into the chest during fetal lite.
Common malformadion.

Defect in posterolateral diaphragm

Bochdalek hernia. (After the scientist who deseribed it).
Incidence : | in 300 %o | in 3700.

80% le™ sided, S% bilateral.

Hidden/antenatal mortality is high

Hf?r\w gross anatomy and pathophysiology : MeCawuley in IT54.

* eowditch : Bedside clinical diagnosis in 1847,

* Bochdaleck : Hernia resulted from posterolateral rupture of membrane.

* Heidenhain : In 190, reported first successtul repair.

* &ross : In 1946, reported 100% survival (immediate 5‘“83'5)

* Standard care : Immediate neonatal surgery followed by postoperative re-
suscitative ﬂwerapg uptil 1980.

Current trend :
Current survival rote is SS-10%.

mortali&g is attributed to pulmonarg hapoplasn and persistent pulmomrg hg—
pertension.

Incidence : | in 3000/S000
V/3"infants are stillborn.

Thin and ur\derwe‘g\r* mothers.
Premadture, macrosomic, male.
mosﬂg sporadic.

mwﬁhabmrmmwsmu&edwﬂhpooroum.

13



whhrrio
* Couse unknown.
* &xposure to pharmcological asents
* Orugs : Phenmetrazine, thalidomoide, quinine, cadmium, lead, nirofen (Herbi-

cide).
Vvitamin A de%ciencg + Retinoid requlated target genes.

Associated malformations :

10-S0%.

Skeletal defects : Limb reduction and costovertebrol defects.

Cardiac anomalies 33%. (VSD is m/o).

Neural tube defects (M/C : meningoceles, anencephaly.

Abdominal wall defect : Omphalocle, gastroschisis, pentalogy of Cantrell.
ur'nar}j tract anomalies.

malrotation.

Trisomies (3, I8, 12).

Frey, Beckwith-wiedemann, Goldenhar, Cottin-Siris.

Associated san&om&e :

Pallister—Kilian.

Fans.

ghersoni-Baruch,

WAGR.

Dengs—Dmsh.
wolf—-Hirschhorm syndrome.

Embryogenesis 00:11:30

Sporadic.
Foiure of pleuroperitoneal canal 4o fuse.
Pulmonary huypoplasia. : D/t mechanical compression, ipsilateral, later bilateral.

Dtophmsnnhc development :

Anterior central tendon : Septum transversum.

Dorsoloteral : Pleuroperitoneal membranes.

Dorsal erura ¢ &sopmaead mesen&erg.

mMuscular portion : Thoracic intercoastal muscle groups.

4" week of gestation : Peritoneal fold from loteral mesenchyma. and septum

14
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tranversum
* 8" week : Formation of pleuroperitoneal membmné, right side Yleft.
* muscularization : Posthepatic mesenchgmal plate.

Lung development :
Foreau’( derivative.
Phases of development :
* embryonic @9 - ™).
* Pseudoglandular (7" - 16").
* Canalicular (lb"-34") : Appearance of pneumocytes |, Il
* Saccular (34" week - Term) : Formation of respiratory unit.
Alveolar (&hor’da after birth - a 5ear$).

Pulmonary vascular development :
* Follows airway ond alveolar growth.
* Pre-acinar : b weeks.
* Homebox genes, nuclear transeription factor, hormones and growth factors.

Pulmona.rg h}j:oplasia:
* Fewer alveoli
* Thickened alveolar walls.
* Increased interstitial tissue.
» rmrKedg diminished alveolar air space and gas exchange areo.
" Pulmonar5 vasculature is abnormal : Reduced vessels, adventitial thickening,
medial haperplasia.

embryplogical explanation of COH :
L Theory of mechanical compression.
3. Dual hit ’theor5 : P\f\arnncolosical agent —> Pulmmr5 Wu
3. &xposure to ’cero&osem
4. Theory of low airway pressure antenatolly,



Pathogenesis

Embryological Explanation of CDH

Initial hit

bilateral Hypoplasia

N

( ) hypoplasia of left lung

.
S

Herniation of stomach,
liver and intestine

Dual hit theory of abnormal lung development in CDH

00:26:14

* Onset and severitg : Amount of abdominal viscera.
Degree of pulmonary hapoplasia_
Hypoxia, hypercarbia : Pulmonary vasoconstriction and pumonary hyper-

tension.
Reversal of rish’c -

left shunt.

Abnormal puknonarg vascular bed,
Increased endothelin I
Apparent surfactant deficiency : Secondary to

resp'm':org failure,

Paihobw:

* a+to 4 em defect in posterolateral diaphragm.

Herniation.

* eoth ipsilateral and contralateral lungs are affect-

ed.

* Abnormal puh\onorg bed,
b Signﬁ\cam adventitial and medial wall thickening,

Congenitel
diaphragmatic hernia.

16



Diagnosis 00:33:10

40 - 90% cases can be dkasr\osed antenatally,

mean ses{'aﬁmo.l age : a4 weeks.

Clinical clues :
* Polyhydramnios : 80% pregnancies.
* gtomach in fetal thorax at same cross section of heart.
* Absence of stomach in abdomen.

L. Prenatal ultrasound :
* At 30 weeks.
* Absence of diaphragm.
* Intrathoracic presence of abdominal viscero.

a. Amniocentesis : To pick up chromosomal anomalies.
3. LHR (Lung head ratio) :
* Prognostic marker of fetol lung hypoplasia.
* Calculated suing uitrasound.
* frea of controlateral lung/Fetal head circumference.
* LHR > 1: Risk of severe lung hypoplasia. is low.
®* LHR < OS8S: 100% mor{'o.li*g.

4. Lung/thorax in transverse axis.
S. Prenatal MR for lunS volume.
k. Presence of liver.

1. Stomach position.

g mcgoomndeagpuknomrgar{eramdex

Antenatoal diagnosis :

Increased awareness and availobility of antenatal ultrasound and sereening,
Chromosomal aberrotions and syndromes ¢ Termination of gestation advised.
FETENDO : Fetal Endoscopic Balloon OcClusion, aids in lung growth.

Prenatal care :
* Properly inform and prepare parents.
* Fetus and mother should be referred to appropriate tertiary care centres.
(NO, oscillating ventilators, ECTO).
* mode of delivery depends on obstetric issues.

17



* Fetal tracheal occlusion (With Fogarty balloon, FETENDO).
* BT pmcedure ' & Partum intrauterine procedure to remove tracheal oc-
clusion.

Postnatal diagnosis :

* Severe respm{-org distress ot birth,
Shi%‘ng of apical cardiac impulse to opposite side.
Auscultation of bowel sound to affected side.

Scopho‘\d abdomen.
Asgmme’mc distended chest.

Scaphoid an, hﬂperin%\oied Ch€$’(’.
Delaged presentation :
* Potent pwnonarg circulation.
*  Honeymoon period : D/ persistance of fetal circula-
tion.
* 10-30% : Recurrent lower respiratory tract infection,
respiratora distress.

C,m%rma&ora : Chest X-roy PA View.

Assessment :
Arterial blood gos.
aD eCHO :
* Assessment of right to left shunt.
* Degree of pulmonary hypertension.
* Rules out associoted cardiace malformation.
* me goon index (e :
RPA diameter + LPA diameter/Descending aorta diameter < 131
* Pulmonary artery index (PAD :
RPA areo. + LPA area/ BSA.

18



P\-\gssotosical poarameters :
* VI =Rex (PIP-PeeP)
* MWL
* 0l (<6 and >119).
Treatment continues o be guided best by clinical judgement.

Differential diagnosis :
* eventration of diaphrogm.
* Anterior diaphragmatic hernia of morgagni
* Congenital esophageal hiatal hernia.
* Congenital cystic disease ot ung.

Prognostic foctors :

Anatomic factors :
. Mena&aldhgmsis‘sossocia&eduﬂhwseprog\os&
» Po!ghgdrambos.
* Herniation of liver.

Position of stomach.

Qgh'c side has worse prognosis.

* Imaging parameters : IHR <085

Qesp'mtora distress :
* uncorrectable pumomrg W
* Potentially reversible pulmonary hypertension.

Management - 00:59:33

Pre-operative care :
* Stabilize the cardiorespratory system.
* Physiclogical emergency, not surgical
* Respiratory distress : endotracheal intubadion.
* mask ventilation contraindicated.
* Nasogastric tube.
* Preoperative stabiization (Stabilization of puimonary circulatior.
* Optimization of blood gases prior to surgery for best surgical outcome.
* Arterial and venous access.
* Hemodynamic stability, thermoregulation and glucose hemostasis.
* Proper sedation.

19



20
Systemic hypotension and inadequate tissue perfusion.
Correction of metabolic acid-base disturbance.

Preoperaﬁve treatment :

endotracheal intubation : &entle ventilation and permissive hypercarbio.
HFOV (High frequency oscilatory ventiladion) :

Non conclusive.

The constant distending airway pressure may be more detrimental than
helpful.

use of inhaled nitric oxide which provides selective pulmonary vasodilatation
without styskemic hgpo’tension seem a. promising khempg, adjunct to me-
chanical ventilotion.

eCmMO (&xdra. Corporeal membrane Oxgsemﬁon) : Conﬁ\ict‘ns.

Partial liquid ventilation.

Intratracheal pulmonary ventilation.

Appropriote Suid management with ionotropes is crucial.
&argergtobeper?onneduhenkheh&lax*isstable.

guidelines :

use of spontaneous mechanicol ventilation when possible.

60\5 ond mask ventilation is contraindicated,

use of low pressure (<as em of H.0 and high frequency ventilatior.
Avoiding use of muscle relaxants.

Maintaining mild alkalosis.

&oal :

Preductal oxygen saturation of 80-95%.
Po0ad S50 mm of Hg,
Pacod of 0 mm Hg (Permissive hﬁpercapnla).

thnncobss :
To improve pulmomrg arter5 hgpertensior\

Nitroprusside

Isoproterencl

w«oslgcem

Captopri

Colcium channel blockers
Prostacyclin derivatives
endothelin receptor antagonists



* Phosphodiesterase inhibitors
* Inconclusive : Surfactant, nitric oxide.

eCMmO

* Offered to 10-30% cases of COM with severe hypoplasia.

* For preoperative Surgical stabilization.

* Lung is bapassed and eCMO allows gaseous exchange 'rhrough orterioverous
and venovenous cannulation connected to membrane gas exchange, thus
protecting lung from barotrouma.

* Level of evidence to support ECMO is very wealks.

Operative repair :
* Timing : Immediote vs delmjed.
* most commonly preferred approach : Abdominal
approach.
* use of intercostal chest tube : Controversial.
* 10-1S% cases of hernia have a sac.

* Defect repair : Use of mesh, latissimus dorsi
muscle Sap.

Role of minimal invasive surgery :
Thoracoscopic/ laparoscopic.
Indicated in :

* Stable patients.

* Delayed presentation/less severe symptoms.

Pre oand pos{ opem'nve
chest X rmj in COH.

Prosnosis -
* Survival : 710-80%.
* Actual survival rate : SO-60%.
* Risk of pneumonio. in COH Survivors : 35% by I3 years.
* First 3 years : Respiratory syncytial virus/viral broncholitis.
* Gastro-esophageal refiux : Prophylactic fundoplication.
* Neurodevelopmental de\a{j.

Conclusion :
* CDH s a spectrum which ranges from severe pulmonary hypoplasia. and
pulmonar5 haper’tension non-responsive to conventional mamgement ot one
end to those with benign course and better outcome at the other end.

Abdominal approach for COM.

21



» dmrxgehopproadw?ranpuresurgmlmsetﬂfodechvesurgergﬁ-
ter o period of medical management (To improve ventilation and prevention/
reduction of pulmonary hypertension).

. cw"msewmerawnpexursoNedmgskaB%rbothpedn&m
Surseonsmdneom&obs‘sts.

22



CONGENITAL LUNG LESIONS

Introduction 00:00:21

Defnition :
Spectrum of lung abnormalities :
¢ Diverse eholosies
* Overlap in presentation, anatomic variation and radiographic appearance of
chest lesions.
Dramatic increase and documentation with widespread prenatal scan.
Advancement in fetal intervention.

Histoqj :
* Surgical treatment first used in 1920 and 1940.
* Reinhots Success‘v‘ul\5 excised a. unilocular eyst from right upper lobe in 1933,
* Fischer : Removal of right upper and middle lobe for cystic disease in |
month.

Features :
* Developmental in origin.
. Prognosis iS uswl\a Sood,
* Asymptomatic or eritically ill with respiratory hs«;?—%icienc&
* getter understanding of natural history, ] B
* eHicient and organized approach for evaluation.
* Treatment is necessary as 'che5 couse
LPossibility of infection
3. Respiratory di%iwhg
3, A'mmg obstruction

Anatomy o 00:04:02

Normalamkangz

* Right lung : Upper, Middle and Lower lobes.

* Le¥t lung : Upper lobe, Lower lobe and Lingua.

* Tracheal bifurcation : Fourth or Fifth vertebral body.

* Right mainstem bronchi is larger and more vertical (Preferential drainage of

23
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endobronchial maderial or ¢ore"3n body into right \una.)
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Lobes of \un&

vascular supplg :
* Circulation for respiratory gas exchange: Pulmonary artery and its branch-
es.
* Circulation for nudritive support : Systemic.
* LeM a bronchial arteries $rom descending thoracic aorta.
* Right single bronchial artery from third intercoastol artery,
* Collateral supply comes from inferior thyroid artery,
* Venous drainage : Azygous and hemiaz%ws systems.

HEART AND LUNGS BLOOD FLOW
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Fetol \unS devebpmen& is divided into Five stages.
l. EmbrSmic.
a. Pseudosmmw

3. Canalicular.,
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Phases of development of lungy

. Foregutderi\/ahve.

. Diver'hcukma&’d'\ecm;dalendo?brgnsotmchealsroove.

* Trachea and Two lung buds by 4th week of gestation

* Lobar structure: th week,

* Pseudoglandular phase th o 6t weeks.

. Hu\dnwajmngsdevebp.

* Canalicular phase: lb-a4 weeks.

. CxudealvedarajrsacyTBpelpnewm%kebesh&odﬁ-ﬁerenkute,Tgpea
preumocytes responsible for gos exchange appear.

* Gos exchange process starts appearing from canalicular phase.

* Soccular Phase : 34 weeks of gestation to term

* Remodelling o airspace dimensions and moduration of surfactant synthesis.

* Alveolor : Adult like alveoli soon after birth.

* xtensive alveolar maturation and multiplication takes place $rom birth upto
8aearso?a5euﬁ{hlo¥o\dimreaseh&hemmxbero¥¥unchonh5alvedt

* Complete Aiveolor formation by a years of age.

Developunl of hung
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Pharynx 5
tube ronchial bud

Splanchnic Tracheal buds  TTacheal buds
End of

ol \moks
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Bronchial buds

Loworlobo Bronchial buds develop

Develognen’c ot lung.

Development of ditterent parts of lung :
Pulmonary vasculature : 1o weeks
Preacinar :

* Tracheo.

* mayor bronchi

* Lobar bronchi upto terminal bronchioles.

Acinar ¢
* 734 weeks.
. Qespirad:or5 bronchiole.
* Aiveolor ducts.
* Aiveoli,
* &ene expression, Growth factor interactions, Hormones.
* Homebox genes, Nuclear transeription factor ( Hepatocyte nuclear factor 3
beta, Thyroid transeription factor D,
* Hormones( Thyroid, Glucocorticoides and Retinoic acid).

Congenital lung lesions :

Prenadal M\S disease
* Bronchogenic cyst.
* Congenital cystic adenomatoid malformation.
* Bronchopulmonary sequestration
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