Prediction of birth weights from placental information

Drafted by Qinglan Xia

Aim: Using information from placentas to predict birth weight, especially abnormal birth weights.

Some approximation formulas for birth weights

1. Birth weight is highly related to days. In the case that we do not have any information about placentas, but only know gestational days, we may use the following approximation 

Birth weight 
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(days/36) ^4.

Using current available data, we got the following graph:
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Case 2: If we know both information on days and also placental weights, then, we may use the following approximation: 

Birth weight 
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 EMBED Equation.3  [image: image4.wmf]»

(placental weight)^(2/3) *(days/60)^(8/3)

Using current available data, we got the following graph: 
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Case 3: In case we do not have placental weight but only have the area of placental. Then, we may first approximate placental weight by its area:


Placental weight ≈1.6*Placental area

The result is as follows:

[image: image6.emf]
Then, we may approximate birth weight by


Birth weight ≈ (1.6*Placental area)^(2/3)*(Days/60)^(8/3),

which gives the following figure
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 Prediction for smallest and largest babies.

Any of the above approximations will give a very good estimate about weights of small babies.  However, it is not accurate for weights of larger babies. 

For instance, there are totally 15 extremely large babies in the available data whose birth weight were greater than 4500. Assume we do not have the data of birth weight on hand. To find these larger babies, we use the approximation formula 

Birth weight
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(placental weight)^(2/3) *(days/60)^(8/3).

To actually catch these 15 largest babies, we need to include all babies whose estimated birth weight were greater than 3600. Totally 360 babies belong to this category.  That is, we only know that these largest babies were among these 360 babies, but we do not know which ones were.

Can we use other information from the placental to exclude some babies from the list of these 360 potentially largest babies? Our answer is that we may use efficiency of transport systems in placentas to exclude about half of them from the list. 
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As before, there are totally 360 babies whose estimated birth weights being larger than 3600.  That is about 32.5% of all babies. 15 largest babies are among them.

In the above figure, we found that among these 360 babies, totally 179 babies has efficiency within the range of (0.6074,0.6074+0.05).  12 of the 15 largest babies are among this range.  Furthermore, if we apply further the inner transport efficiency, we may limit our list of potential large babies to 133, still including these 12 largest babies. 

Here, 0.6074 is not a random number. If an ideal placental is of the shape of a unit disk centered at the cord center, then its efficiency will be 0.6074.  
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 =0.85, cost=1.0765, cost/sqrt(area)=0.6074


In other words, efficiency in these 12 largest babies’ placentas is very close to the one of the unit disk. 

The following graph is the optimal transport system of the placental ID 3169. We calculate this type of graph first, and then calculate its efficiency. Placentas with cord centers nearby their boundary usually have very bad efficiency.
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Remark: Other quantities (such as total transport cost) related to optimal transportation do give some good approximation of birth weight etc. However, they are not better than those using placental weight or area as stated above. Maybe optimal transportation can give us some approximations to some quantities rather than birth weights. 
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