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Abstract The two most common fetal lung lesions include

Bronchopulmonary sequestration (BPS) and Congenital

pulmonary airway malformation (CPAM).Their co-exis-

tence is known as a hybrid lesion. Fetal hydrops in such

cases is associated with very high morbidity and mortality.

Several fetal interventions have been recommended over

the past years to treat the same, with varying success rates.

We describe a case of a hybrid CPAM complicated by

hydrops which was successfully treated by interstitial laser

coagulation of the systemic feeder artery. We also review

current literature on the available interventions and con-

clude that interstitial laser has emerged as the preferred

modality of treatment over the years.

Keywords Hybrid lesion � CPAM � Bronchopulmonary
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Introduction

The most common hyperechoic fetal lung lesions

are bronchopulmonary sequestration (BPS) and congenital

pulmonary airway malformation (CPAM).

Bronchopulmonary sequestration is a rare developmental

anomaly in which a non-functional mass of bronchopul-

monary tissue is fed by a systemic vessel. The descending

aorta typically, or occasionally splenic, celiac or costal

artery, may provide the blood supply to this mass.

CPAM, on the other hand, is a developmental anomaly

of the lower respiratory tract. Abnormal airway branching

during lung development results in lung cysts.

Rarely these two entities may co-exist as a hybrid lesion.

In cases of microcystic CPAM, regression is seen in

over 80% cases during the third trimester. This is not

always a true resolution because postnatal CT scans show a

residual mass after birth in many cases.

Likewise, BPS has an unpredictable antenatal course.

More than 30% of BPS cases are known to regress ante-

natally towards the third trimester. Some remain static,

whilst a few, particularly the large ones, progress to pleural

effusion/fetal hydrops secondary to mediastinal compres-

sion and occlusion of venous return to the heart [1]. Serial

ultrasound monitoring of such cases is warranted. For the

lesions that do show signs of progression to hydrops, var-

ious prenatal treatment options have evolved over the years

including interstitial laser, alcohol injection, pleuroamni-

otic shunts and amnio-reduction under multiple-dose ster-

oid cover [2–5].

We report a case of hybrid CPAM causing fetal hydrops

that was successfully treated in utero with interstitial laser

coagulation.

Case Report

A 29 year old third gravida was referred to our centre at

21 weeks gestation for a second opinion on a thoracic

mass. Fetal US done with us revealed a multicystic
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echogenic mass measuring 4.9 cm 9 4.4 9 3.7 cm in the

right hemi thorax, displacing the heart to the left (Fig. 1).

Colour Doppler interrogation revealed a systemic feeding

artery originating from the descending aorta (Fig. 2). The

CPAM volume ratio [6] (CVR) calculated was 2.1.No other

structural abnormalities were noted. However, there was

significant fetal hydrops. Based on these findings, a diag-

nosis of BPS with CPAM type II (Hybrid lesion) was

made.

The risks to the fetus and the mother were explained in

detail to the family and the various management options

including fetal intervention and the choices therein were

discussed. The family opted for interstitial laser ablation of

the feeder artery, understanding the benefits and risks of the

procedure and the need for possible definitive surgery

postnatally. A pre-procedure genetic testing was offered

and accepted, which returned a normal QFPCR for aneu-

ploidy and later, a normal karyotype in the fetus.

Procedure

Interstitial photocoagulation of the feeder artery was per-

formed at 21 weeks ?5 days. Fetal paralysis was achieved

with Pancuronium (0.2 ml of 1 mg/ml) intramuscularly

into the fetal thigh using a 22 gauge needle. An 18 gauge

needle was then introduced into the fetal thorax directed

towards the fetal lung mass, close to the feeding artery and

perpendicular to it, in such a manner that the heart or any

other vessel (particularly the descending aorta and right

pulmonary artery) would not come in the ‘‘line of fire’’. A

safe radius of at least 2–3 cms was maintained between the

target vessel and the surrounding vasculature and heart.

This orientation of the needle was best achieved with the

transverse section of the thorax in view (Figure 3a, b). A

300 nm laser (Neodymium-doped Yttrium Aluminium

Garnet) fibre was then introduced through this needle and

the artery was ablated using standard ablation, continuous

firing mode, with the power set to 30 watts. Complete

cessation of flow in the feeder artery was achieved with

two cycles of 5–10 s each. Pulmonary artery flow was

undisturbed (Fig. 3c). The fetal heart activity was docu-

mented following the procedure. A follow up scan after

24 h confirmed the absence of flow in the feeder vessel.

Clinical Course

In the subsequent weeks there was a progressive decrease

in the size of the lesion and the CVR. Fetal hydrops dis-

appeared in 2 weeks (Fig. 4). The rest of the pregnancy

was uneventful.

Perinatal Outcome and Follow Up

A healthy male baby weighing 3.6 kg was delivered at

39 weeks 4 days of gestation vaginally. APGAR score was

8 at 1 min and 9 at 5 min of birth. The neonate had mild

respiratory distress and was admitted to the neonatal

intensive care unit for observation. During his stay in the

NICU, he had a few episodes of intermittent tachypnea but

did not require any kind of oxygen support. A chest X-ray

taken on day 7 showed a heterogeneous opacity in the

lower zone of the right lung with few cystic lucencies along

its inferior margin which were likely to be a residual lesion.

Fig. 1 Large hyperechoic multicystic mass occupying right hemi-thorax causing mediastinal shift to the left, fetal ascites and pleural effusion,

indicating hydrops fetalis
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Fig. 2 Systemic arterial supply to the lesion seen in coronal (a) and axial (b) sections

Fig. 3 Coronal section of the fetal trunk showing the feeder artery

arising from the descending aorta (a). Axial section through the fetal

thorax after the first laser burst with needle insitu showing the needle

track, partly occluded feeder artery and the displaced fetal heart (b). A

more cephalad axial section post procedure showing intact right

pulmonary artery

Fig. 4 No systemic blood flow to the lesion documented in axial or coronal section and resolving fetal hydrops on follow up scan one week post

procedure

J. Fetal Med. (December 2020) 7:309–315 311

123



CT scan of the thorax on day 10 also showed a residual

multicystic lesion in right lower lobe with solid soft tissue

density measuring 1.7 X 0.9 cm (Fig. 5).

Nevertheless, since the neonate was largely asymp-

tomatic, the pediatric surgery team and the family jointly

decided on a conservative approach followed by reassess-

ment at 3 months of age rather than an emergency

sequestrectomy. At 3 months, a repeat CT with angiogram

was performed and a decision to operate was taken, in view

of a persistent residual lesion. Lobectomy was subse-

quently performed thoracoscopically. The baby was dis-

charged after an uneventful post-op period.

Discussion

Bronchopulmonary sequestration (BPS) is a rare fetal

anomaly, seen in 0.8 to 1.4% of all pulmonary resections.

A subset of these has features of CPAM and are termed

hybrid lesions. Literature on antenatal management of

hybrid lesions per se is scant. A thorough search did not

reveal any published literature on the same. Most reports

and case series on antenatal management have grouped

these lesions to include CPAM, BPS and hybrid lesions. In

our review, we look at antenatal interventions in cases of

BPS and hybrid lesions only, since the scope of an inter-

stitial laser photocoagulation is non-existent in cases of

isolated CPAM where the vascular supply is only from the

pulmonary artery.

When present, large lesions causing significant medi-

astinal shift, a CPAM volume ratio[ 1.6 and the presence

of hydrops, are some of the poor prognostic indicators. The

mediastinal compression that a large lesion may cause and

the related impairment of venous return is the primary

reason for development of hydrops in BPS [1]. In the

absence of severe pleural effusion or hydrops, BPS has a

favourable prognosis with a high probability of sponta-

neous regression or excellent surgical outcomes in lesions

that persist into postnatal life [7]. Such cases may be

managed expectantly during the antenatal period. On the

other hand, lesions that result in fetal hydrops are associ-

ated with a high incidence of intrauterine demise or

neonatal morbidity/mortality and are therefore a definitive

indication for fetal therapy [8]. Several fetal therapeutic

interventions have been proposed over the years to treat

such lesions, some of which have been tabulated below

(Table 1) [2, 3, 7–20].

Pleuro (thoraco) amniotic shunts were among the first

advocated lines of antenatal treatment. However, this pro-

cedure aimed at volume reduction rather than treating the

lesion itself. Moreover, shunt displacement was common

necessitating re-interventions. The risks of preterm deliv-

ery were high. 9/11 (81.8%) cases reported so far needed

postnatal sequestrectomy.

Direct alcohol injection leads to sclerosis of the feeder

vessel along with resolution of hydrops. However, 2 of the

4 reported cases (50%) required postnatal surgery. More-

over, with only 4 cases reported, the data is too small to

draw significant conclusions.

Steroid administration in a case of BPS complicated by

hydrops is relatively new. The major advantage with

betamethasone treatment is that it is non-invasive. How-

ever most fetuses are likely to require post-natal surgery

because of a high chance of reappearance of hydrops [16].

Also, there could be long term implications due to multiple

dose administration of steroids [21]. Therefore it is not

recommended as a first choice of treatment.

Interstitial hyperthermia induced by means of lasers by

inserting the light conducting quartz fibre into the tumour

was first described in 1983 and is the principle being used

currently in the modern day technique of interstitial laser

photocoagulation [22]. 33 cases, including ours, and 5

Fig. 5 Post-natal chest X-ray on Day 7 (a) and contrast CT on Day

10 (b) with multicystic lesions scattered in the right lower lobe,

suggesting a residual lesion. Pre-op CT angiogram (c) at 3 months

showing the origin of the feeder artery from the abdominal aorta. The

abrupt ending of the feeder at the site of laser occlusion is also

marked
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other cases of hybrid lesions have been reported so far of

which only 10 (30%) needed postnatal surgery. 30/33

babies (90.9%) had a favourable postnatal outcome. Except

for the one fetus that died at 27 weeks following preterm

delivery due to abruptio placenta (Coleman et al.), and one

in the series of 3 cases by Ruano et al. that went into

Table 1 Literature review of prenatal interventions for broncho-pulmonary sequestration

Intervention Authors Sample

size

Pleural effusion/

hydrops

GA at

procedure

GA at

delivery

Outcome Post natal

surgery

Interstitial laser Ryan et al.

[7]

1 Hydrops? 19 39 Live and healthy Lobectomy

Interstitial laser Oepkes

et al. [2]

1 Hydrops? 23 39 Live and healthy Declined

Interstitial laser Mallman

[12]

5 Hydrops ? 30 ? 4 39 ? 1 Live and healthy 1/5 needed

lobectomy

Interstitial laser Ruano et al.

[8]

1 Pleural

effusion?

29 38 Pulmonary HTN Lobectomy

Interstitial laser Witlox et al.

[9]

1 Hydrops ? 23 41 Live and healthy None

Interstitial laser Rammos

et al. [10]

2 Hydrops? 30–33 Term Live and healthy Lobectomy in

both

Interstitial laser Ruano et al.

[11]

3 Hydrops? 24–29 30–39 2/3 live and healthy None

Interstitial laser Coleman

[13]

1 Hydrops ? 26 27 ? 3

(Abruption)

Died on PND 23 None

Interstitial laser Martinez

et al. [14]

HYBRID

LESIONS

5 Hydrops/pleural

effusion?

25 39 ? 6 Live and healthy 2/5 needed

lobectomy

Interstitial laser Gottschalk

et al. [15]

12 None 29 ? 3 39 ? 1 Live and healthy 2/12 needed

lobectomy

Interstitial laser Vidhika

et al.

1 (Hybrid

lesion)

Hydrops/pleural

effusion?

21 ? 5 39 ? 2 Live and healthy Lobectomy

Multiple doses of

steroids with

amnioreduction

Pock et al.

[3]

1 Hydrops? 28 30 Pulmonary

haemorrhage and

pulmonary HTN

None could be

offered

Multiple doses of

steroids with

amnioreduction

Guenot

et al. [16]

1 Pleural

effusion?

22 35 ? 5 Pleural effusion on

day 1

Sequestrectomy

Thoracoamniotic shunt Salomon

et al. [17]

1 Hydrops? 34 36 Live and healthy None

Thoracoamniotic shunt Hayashi

et al. [18]

1 Hydrops ? 30 35 Liveand healthy Sequestrectomy

Thoracoamniotic shunt Hayashi

et al. [18]

1 Hydrops? 28 33 Live and Healthy Sequestrectomy

Thoracoamniotic shunt Mallman

et al. [12]

7 Pleural

effusion?

29 ? 3 37 ? 2 Live and healthy 6/7 segmental

resection

Thoracoamniotic shunt Nicolini

et al. [19]

1 Hydrops? 27 40 Live and healthy None

Sclerotherapy (alcohol

injection)

Nicolini

et al. [19]

1 Hydrops? 27 40 Live and healthy None

Sclerotherapy (alcohol

injection)

Bermudez

et al. [5]

1 Hydrops? 26 38 Live and healthy Sequestrectomy

Sclerotherapy (alcohol

injection)

Bermudez

et al. [5]

1 Hydrops- 26 38 Live and healthy None

Sclerotherapy (alcohol

injection)

Bermudez

et al. [5]

1 Hydrops? 24 38 Live and healthy Sequestrectomy
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preterm labour at 30 weeks and died subsequently, all the

other 31 out of 33 cases (93.9%) had a term delivery.

Out of 5 hybrid cases reported (Martinez et al.), all were

prenatally treated with interstitial laser and born alive at

term. 2/5 (40%) required postnatal surgery. However, Cass

et al. were the first to publish a case series regarding hybrid

lesions which included 6 cases of which only one fetus was

treated antenatally with fetal thoracotomy at 22 weeks of

gestation and a healthy baby was delivered at 35 weeks of

gestation. Fetal thoracotomy is not considered an accept-

able in utero treatment option due to its associated com-

plications [23], and therefore was not included in our

review.

The use of interstitial laser could be associated with

complications like injury to adjacent vital structures,

experiments on porcine liver showed single ND YAG fibre

set on high power (100 W) caused only 2–3 cm damage

around the fibre [22]. Such high powers are not being used

in current procedures. Moreover, planned entry and preci-

sion during the procedure, making sure to maintain a safe

radius of 2–3 cms from surrounding structures, will min-

imise the risk of such complications. Aplasia cutis con-

genita is another major complication reported with the use

of lasers but only few cases have been reported in litera-

ture. Also, in a poorly selected case, revascularisation is a

possibility, particularly with a large feeder vessel, a mul-

tiple branching vessel or an incomplete procedure. Of the

33 cases treated with interstitial laser, 10 required re-in-

terventions, although it was not required in our case.

Therefore, the relatively newer technique of interstitial

laser, in comparison to the rest, holds more promise with

more curative intent, lesser requirement of postnatal sur-

gery, very low risk of pre-term births and fewer compli-

cations thereby making it a more acceptable first choice in

expert hands.

The choice of procedure in an individual case would

depend on the accessibility and size of lesion and the

expertise of the surgeon [2–5, 9–18]. Few key elements of

each have been tabulated below that may help the clinician

in decision making (Table 2).

Our case demonstrates the safe use of interstitial laser in

a hydropic fetus with Hybrid CPAM and the feasibility of

the same in our setting, with this being the first and only

reported case in India to the best of our knowledge. The

pregnancy could safely be pulled on till term. The neonate

was asymptomatic at birth and did not require any imme-

diate postnatal surgery. However, in view of a residual

lesion, a lobectomy was later performed at 3 months with

excellent post-surgical outcomes.

Conclusion

We conclude that interstitial laser in a case of hybrid

CPAM with fetal hydrops/pleural effusion is a feasible and

safe option. When employed in a well selected patient, the

procedure is usually not associated with any significant

fetal or maternal complication. In cases where thoracic

anatomy is suitable, interstitial laser photocoagulation must

be considered as the first line antenatal management for

hybrid CPAM/bronchopulmonary sequestration.
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