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Sir,
The paper by El‑Saiedi et  al. is greatly appreciated 
for performing cost‑effectiveness analysis of different 
devices for occlusion of patent ductus arteriosus (PDA) 
in children.[1] Including “regular” PDA occlude (ADO I) 
in a similar study would be interesting. It is generally 
considered cheaper. Aortic protrusion with ADO I is 
less than with ADO II.[2] When effectiveness alone is 
considered, ADO I was found to be the device of choice 
for PDA >3 mm with good success;[3] although, it was 
before the advent of ADO II. Comparison of ADO I, II and 
ADO II additional sizes showed that ADO I was convenient 
for medium‑ and large‑sized PDA.[4]
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A pediatric echocardiographic Z‑score nomogram for a developing 
country: Indian pediatric echocardiography study – The Z‑score

Sir,
We thank the author for his keen interest in our study[1] 
and his valuable response for the same.[2] We read with 
utmost interest the four issues put forth by the author 
and wish to provide relevant clarifications. As far as 
the point about body surface area (BSA) is concerned, 
we agree that there is no universal consensus on which 
formula is appropriate.[3] However, concluding that 
this lack of consensus renders any one formula, in 
this instance Haycock’s,[4] inappropriate in the Indian 

population is not justified. There is, in fact, no consensus 
on any other formula being more appropriate in the 
Indian population. We had decided to use the Haycock’s 
formula[4] to calculate the BSA in our study population 
for the following reasons:
1.	 Among the various available formulae, it is the 

one recommended by the writing group of the 
American Society of Echocardiography, Pediatric 
and Congenital Heart Disease Council,[5] and other 
experts,[6,7] as it yields the best correlation between 
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BSA and the size of cardiovascular structures even 
at lower values of height and weight.

2.	 Some routinely used formulae for the calculation 
of BSA in children have been calculated from 
data that did not include children in the study 
population.[8]

3.	 A study done previously for estimation of 
echocardiographic Z‑score in children compared 
the variously available formulae for estimation of 
BSA including DuBois and DuBois,[8] Haycock   et 
al.,[4] Dreyer and Ray,[9] Boyd,[10] Mosteller,[11] Gehan 
and George,[12] and Meban.[13] Among these, the 
authors identified the Haycock’s formula as the 
one with the best fit for BSA estimation in their 
study cohort. While Boyd and Meban formulae 
overestimated the BSA, the other formulae were 
found to underestimate the BSA in comparison to 
the Haycock’s formula.[14]

Regarding the role of gender as a probable confounding 
factor, an attempt was not made in our study to make 
gender‑specific Z‑scores because it is known that the 
size of cardiac structures is a function of cardiac output 
and the closest available tool for correlation with 
cardiac output is the BSA.[15] Since gender differences 
in valve sizes and other structures are also explained 
by differences in the cardiac output between the two 
genders, and since cardiac output correlates directly with 
BSA, we concluded that the differences due to gender 
can be addressed by differences in BSA. Furthermore, 
previous studies have found little differences while 
attempting to exclude gender as a possible source of 
bias.[14]

Three‑dimensional echocardiography  (3DE) for 
measurements might be better than two‑dimensional 
echocardiography  (2DE) for certain parameters such 
as left ventricular volumes and ejection fraction, but 
its superiority over 2DE in acquisition of valvular and 
arterial dimensions is questionable.[16] Since we were 
interested in providing valvular, M mode, and arterial 
dimension parameters in our study, we did not find 3DE 
as a mandatory tool for these measurements.

We agree that children of different ethnic backgrounds 
might have differences in the sizes of cardiac structures. 
Although we initiated an effort towards including 
children of various ethnic groups, we could only 
include children from the Rajasthan and Punjab states 
and children from Punjab comprised of only a smaller 
subset of the entire study cohort. A larger attempt with 
representation from Indian children of various ethnic 
origins would provide more comprehensive information 
on the role played by ethnic differences in the sizes of 
cardiac structures.
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Melody valve implantation through a recanalized occluded femoral 
vein

Sir,
We describe a case of successful recanalization and 
stenting of a long‑segment occlusion involving the 
femoral and iliac veins followed by subsequent 
Melody valve  (Medtronic Inc., Minneapolis, MN, USA) 
implantation in the pulmonary position. A 20‑year‑old 
male with pulmonary atresia and intact ventricular 
septum, status‑post 1.5‑ventricle repair, underwent 
cardiac catheterization for right ventricle‑pulmonary 
artery  (RV‑PA) conduit stenosis and regurgitation. He 
was found to have bilateral femoral vein (FV) occlusion 
involving a long segment from the right FV to the 
inferior vena cava  [Figure  1]. Serial angioplasty was 
performed along the occluded right iliofemoral venous 
system with 5 mm and 7 mm Sterling balloons (Boston 
Scientific Corp., Marlborough, MA, USA). Subsequently, 
five premounted Palmaz Genesis stents  (Cordis Corp., 
Warren, NJ, USA) were implanted along the affected 
vessel totaling a length of 11 cm. All stents were further 
dilated with a 10 mm OPTA Pro balloon (Cordis Corp., 
Warren, NJ, USA). The final luminal diameter improved to 
7.6 mm [Figure 2]. The patient was discharged home on 
aspirin with the plan to undergo repeat catheterization 
in 2  months for Melody valve implantation, thereby 
allowing adequate time for stent endothelialization to 
minimize the risk of stent malposition.

At the subsequent catheterization, the stents were 
further dilated using a 12  mm Atlas balloon  (Bard 
Medical, Covington, GA). Serial dilation of the access 
site using progressively larger dilators  (14–22 Fr) 

was performed with careful observation as they 
were advanced through the stented vessel. The 22‑Fr 
Melody Ensemble delivery system was advanced 
through the stents under fluoroscopy without 
complications [Figure 3], and the valve was successfully 
implanted into the RV‑PA conduit  [Figure  4]. The 
patient was discharged on postoperative day #1 and 
remained on aspirin.

Traditionally, vascular access for interventional 
procedures including Melody valve implantation is 
obtained through the FVs. Successful implantation using 
alternative venous sites or a periventricular approach has 
been described.[1,2] Femoral access is preferable because 
this approach provides a relatively straight course for 
advancement of the stiff delivery system. In our patient, 
Melody valve implantation from the internal jugular 
vein would only be possible through a “retrograde” 
course from the superior vena cava to the RV‑PA conduit. 
Technically, this wire course could be achieved, but 
leaving the wire tip to sit freely in the RV apex would 
likely induce ventricular ectopy or risk perforation. In 
addition, the acute angles of the “Z‑shaped” course might 
render unstable wire positioning during passage of the 
delivery system.

Previous descriptions of venous rehabilitation have 
demonstrated the safety and efficacy of systemic 
venous stent implantation.[3,4] The use of a recanalized 
vein following balloon angioplasty for Melody valve 
implantation has been described previously.[5] Stenting 
of the occluded vessels in our patient and performing 
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