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Thank you Chairman,
Today I stand here with great pride and excitement to share our experience of CPAM with you. ��It has been a long time since I came to Singapore 4 years ago, �I am so happy that we can sit together and have the face-to-face meeting again.
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There’s a quote to say   our helpless feeling   for the change of life. 

It is also very true for CPAM 
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Incidence

Rare -> not so rare

1/35,000 (earlier report)

To

1/2,500 (current data)
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Type

Diverse

two
(mdefo-@and microcystic)

three

(Stocker’s classification,
Type I-N)

or Five

(pathological classifications
Type 0-4)

Outcome

Poor -> excellent
(survival > 95%,
98% for non-hydrops)

Microcystic type
was thought be the worst, but

now was considered the best.

Macrocystic — vice versa
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What did they changes? 
1. The first is the incidence. Once we thought CPAM was rare, but now we know it’s common.

2. The second thing is the types of CPAM – 
Using ultrasound, CPAM was usually classified as macro or micro (in which the cut-off point of cyst size is 5mm)
Stocker et al also provide a pathological classification system as type I-III in late 80’s. 
But now, CPAM was categorized as many as 5 types.  

3. In terms of outcome, I read the ultrasound bible edited by Prof. Romero during my residency training. 
Textbook said the outcome of CPAM was poor, esp. microcystic type.

But now, we understand, the outcome for CPAM is excellent, 
with a total survival of 95% (esp. for those non-hydropic  fetuses).

In the past, the prognosis of microcystic was thought be the worst, 
but now we understand its outcome is the best since the majority of them underwent remission. 
But macrocystic – once was thought to be good, now was considered to be worst. 



Ultrasound l
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e predominantly cystic (sidgle of multiple variable-size cysts)

e hyperechoic (solid); with or w@scattered small cysts
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23w, CVR 2.34 (pleural effusion +) 22w, CVR O.Meural effusion (+)
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Stocker’s classification
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But now the pathological classification system has been expanded into 5 types according to the locations of lesion. 

1. Type 0 is most proximal and the origin is tracheal-bronchial;  And Type 4 is most distal, that is acinar origin
In between there are the type I, II, III; which is identical to the stocker classifications type I-III.

The developmental origin of Type I is bronchial, Type 2 is bronchiolar, Type 3 is alveolar

2. Because their developmental origins, the cystic size was 2-10 cm in type I, less than 2 in type 2, and microcystic in type 3 as a result.

3. Please note that the proportion of type I is 60-65%, type 2 is around 20%, type 3 is less 10%.
It is very different to our antenatal observation. 

4. Besides, based on the descriptions of textbook, type I is generally asymptomatic, while type 3 is prone to have hydrops fetalis and respiratory distress after birth.
This findings are very different to our understanding.

5. Moreover, type 0 is very rare, and lethal due to pulmonary hypoplasia, type 4 is multilocular abd usually an incidental findings after birth.
Among these types, type 1 and 4 are cystic, and  type 0 and 3 are solid.

And type 1 and 4 can have a rare association of malignant change. 
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Embryonic Pseudoglandul Canalic
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The lung development can be classified into 5 stages 

All of these CPAM were consider as a faulty development of pseudoglandular during 7 to 17 weeks
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Subtype <
distribution

Past (patho)-
Type | (macro-) : 65%
Type Il (mixed): 15%
Type Il (solid): 5%
Others: 10-15%

Current data (2018, prenatal) -
Macro — 26%
Micro (type Ill) — 74%

-
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Management

Expectant (past)
to

Maternal steroid injection

Shunting or OK-432

(only for macrocystic)

6
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CVR 1.05

Type | macrocystic

€VR 1.16

(Type INVlixed)
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5925171
5860909
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In the past, Stocker raise his pathological classifications on the late 80 of last century. 
at that time, the fetal ultrasound is not popular, and even performed, the Us resolution is not high enough. 

At that time, Pediatrician diagnosed more type I CPAM, it’s not due to their incidence is high. 
It’s because they are usually symptomatic and go to hospital.

In contrast, type 3 CAPM is seldom seen by the pediatrician and pathologist. 
It‘s not because they are rare. 
Instead, it may be due to they are usually asymptomatic and won’t to seek help from the doctors.

Therefore the true incidence, subtype proportion, and clinical symptoms are rather different with previous observation. 
� 


N = 118 fetuses
J Ultrasound Med 2020; 39:2243-2252

Hydrops Complete remission
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Congenital Pulm

CPAM CVR calcula
https://perinatology.co

ary Airway Malformation Volume Ratio (CVR)

n%j‘/CVR htm
@ A CVR > 1.6;
O or with a dominant large cyst*

increases risk of developing hydrops.

ia‘gt > 1/3 the size of the CPAM.
.6 - monitoring twice a week
CVR > : monitoring 2 to 3 times per week
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Credit : Nav Photography: https://www.pexels.com/zh-tw/photo/5458389/
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You have heard that seeing is believing
But CPAM is the one of our anternatal US 
That seeing is not believing


e grow rapidly at 2028w,
subsequent growth typically
plateaus

e with 15% of CPAMSs decreasing
in size during the 2" and 3

trimesters

21w CVR = 2.37
4.86%4.80*3.85c¢
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6564247_CPAM_黃湘玶 (good)
Macrocystic lesion over left lung, 4.86x4.8x3.85cm in size, 
CVR=2.37;
Left cardiac deviation due to mass effect of CPAM.
Ascites(+)

The risk of fetal hydrops  and mortality is high.






23w CVR=2.0 31w CVR=0.87
4.84*4.67*3.90 cm 3.56%3.5*%3.82 cm,
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6564247_CPAM_黃湘玶 (good)
Macrocystic lesion over left lung, 4.86x4.8x3.85cm in size, 
CVR=2.37;
Left cardiac deviation due to mass effect of CPAM.
Ascites(+)

The risk of fetal hydrops  and mortality is high.
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Hydrops fetalis

e The main outce(?terminant

e hydrops (-): surviv

nearly 95%
whereas mortality raté w@

rly 100% in hydrops (+) .
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Hydrops is undoubtedly the main outcome determinant of CPAM.


Pleural effusion ascites

z

hift
> Micro (-)

CVR > 1.6 is only a high 6>
risk factor for hydrops fetalis,
Hydxops

but not for other clinical polyhydramnios

parameters. ro (-)

And It may be higher than CVR 2.83 for hydrops

1.6 in other series to predict
hydrops.
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0

26w, CVR 5.17, Single dominant cyst

Ascites (+) and hydrocele

Chest tapping 3 times (100ml -> 50 ml -> 40 ml)
Rinderon 12 mg IM * 2 full courses

Shunt Er_%cedure was not performed due to license.
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15:38 PROM @ 36w, vaginal birth. Baby — presented with respiratory distress after birth 32
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3171109_邱瑋婷
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%en you recognized

S

jvidence from the literature

t @ays the truth.

&

* With parent’s perm
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It’s so lovely, 
The baby is now even more bigger, happier than I took this photo.


Multiple steroid courses/have a potential positive impact on
Slngle VS. multlple congenital lung malformation’(CPAM and non-CPAM lung

courses? lesions).
Given the low risk-benefit ratio of“matepnal steroids, physicians could

consider use of multiple steroidicourses for CLM refractory to a
single course.
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Moreover, there’s no controlled trial to prove its efficacy.
Even, there’s no definite answer that the optimal timing, how many courses should be given.

Most of the studies suggested a single complete course of betamethasone injection.

However, in a study from Baylor college published last year, 



Initial CVR = 0.62 @22
Macrocystic type (Typ¢
OK 432 injection since

Delivery at term by CS







* Antenatal admir{w ion of steroid

open fetal surgery CO
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40%
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There’s an important study that compared the efficacy of steroid and open fetal surgery in fetal CPAM. 

Surprisingly, the fetal surgery group has a higher risk of preterm birth even IUFD, 
And steroid group has higher chance of resolution of hydrops and ventilator support after birth.

Therefore currently open fetal surgery was not considered as a choice for high risk CPAM.


Z,

, Max CVR < 0.9

Max CVR > 1.7 ‘? Hydrops (-) Initial CVR: measured at first
Hydrops (+) visit

Pfeter.m birth Medium risk Low risk Max CVR: measured at the
High risk beginning of 3" trimester

*High risk: respiratory
/" distress at birth
Max CVR 0
Steroid Hydrops (-) 6’
EXIT O
Neonatal surgery
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Risk based management of CPAM


Mortality cases _ _ .
’ongenltal Pulmonary Airway Malformation, type |
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6267630 黃慧青 EXIT CPAM NND
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28w Hydrops (+), polyhydramnios
CVR 1.05
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30w
EXIT surgery
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19w CVR 2.4
Type Il CPAM
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6727372_CPAM_呂宜蓁
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After surgery, the saturation is not improved.
Eventually the baby needs the ECMO to maintain her vital sign.
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Our people usually send oil rice or honey cake to their friends or our doctors. 

One day, she came to me, she gave this full-month gift box.

I asked her to stay and have her postpartum exam. She went into tears, and said that 
She wanted to spend more final times with her baby.

When I finished my clinic in the afternoon, I check the hospital computer record, 
the parents just withdraw the ECMO system when the mother left me. The baby passed away soon.

And this is the saddest full month gift box I received. 
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. Broncho-pulmonary sequestration

(BPS)

. Hyperinflation (Lobar emphysema;

no need for surgery)
Bronchogenic cyst
CHAOS (lethal)
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Il. Bronchopuln‘l(
sequestration (BP

1. abnormal, non-functiona

ul

tissue without connection to

tracheobronchial tree.

descending aorta)

m |I ry

2. systemic artery supply (mostly «?a

3. Intralobar (75%) and extralobar (25%). %

4. Sub-diaphragmatic extralobar

pulmonary sequestration vs.

neuroblastoma

15:38

<&

<&

<&

51









15:38

53


簡報者
簡報註解
3624951





lll. Congenital lobar emphysema
(overinflation)
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6418268 黃靖之女





CPAM or BPS?
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6516278_Lt CPAM_柯舒譯 (emphysema)














lll. CHAOS: congenital high airway obstruction syndrome
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CHAOS 
6100691
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6272566
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6790322 林汯穎 -CT 母曾佩璇
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Congenital diaphragmatic hernia

21w
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Take homeynessage

L Subtype

InCidence Microcystic (solid) type constitutes
the majority form of CPAM

more common than you
Y Best outcome subtype

thought
N Risk-based
Outcome management
Much better than you Betamethasone injection (CVR> 1.67)
assumed or

sh OK-432 injection (macrocystic)

CVR> 1.6 is not a gold

standard for all risk assessment
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