Stomach capacity references
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Abstract

Objective: To determine the mass of colostrum ingested by exclusively breastfed newborn infants during the first 24 hours of extrauterine life.
STUDY DESIGN: Milk ingested during the first 24 hours of life by 90 healthy newborn infants was evaluated by use of a scale with high sensitivity. The masses were measured during 8-hour periods. Associations of the mass measured with prenatal and postnatal variables were tested.

RESULTS: The mass of colostrum ingested was evaluated in 307 feedings, with 3.4+/-1 feedings recorded per 8-hour period of observation. Mean gain per feeding was 1.5+/-1.1 g. The daily mass of milk ingested by newborn infants was estimated at 15+/-11 g. This volume did not show a tendency to increase during the first 24 postnatal hours, nor was it related to perinatal or postnatal factors or to breastfeeding time.

CONCLUSIONS: During the first 24 hours of life newborns ingested 15+/-11 g of milk.
Neville,M. et al:  Studies in human lactation:  milk volumes in lactating women during the onset of lactation and full lactation.  Am J Clin Nutr 1988, 48:1375-86.  

While more about intake than capacity, the authors do state:  "Milk transfer to the infant was low on days 1 and 2 and increased rapidly to 498+-129 g/d on Day 5..."

______________________________________________________________________
Silverman, WA, ed.  Dunham's Premature Infants, 3rd edition. New York: Hoeber, Inc., Medical Division of Harper and Brothers, 1961, p. 143-144.

Basically the stomach capacities are:

· Day 1: 5-7 ml, size of small glass marble, hazelnut, or thimble (In the womb babies swallow amniotic fluid one swallow at a time, every once in a while. That's all the volume they are used to having in their stomachs at any one time, just a swallow or two. Maybe this is why lots of formula fed babies spit up a lot the first day or they just refuse to take more than a few swigs each time they eat)

· Day 3: 22-27 ml, about 1 oz, use the baby's own fist, it's a great ready-made visual for the parents!  You could also use a shooter marble.

· Day 10: 45-60 ml, about 1.5 oz to 2 oz, size of a walnut, golf ball, or ping-pong ball

· Adult: 900 ml, about 2 cups, the size of softball, grapefruit, tennis ball, adult fist
Scammon RE, Doyle LO. Observations on the capacity of the stomach in the first ten days of postnatal life. Am J Dis Child 1920; 20:516-538.

· day 1 - .25 oz

· day 2- .46 oz

· day 3 - .96 oz
Larger babies ate LESS on the first 5 days of life than some, not all, of the smaller babies.

______________________________________________________________________
Wang,Y et al:  Preliminary Study on the Blood Glucose Level in the Exclusively Breastfed Newborn, J Trop Peds 1994, 40:187-88.

The next reference speaks more directly to capacity.  It reported on a group of 60 normal Chinese newborns born at term with good Apgars.  Group A newborns were breastfed on demand without supplements.  Group B newborns received mixed feeds, breastfeeding 4 times daily and receiving 6 formula feeds/day.

"The amount of breast milk secreted by the mother is suitable for the variation in the capacity of the stomach of the newborns day by day.  The capacity of newborn stomach after birth is very small in the first 2 days. In a 3 kg baby, for example, the average physiological capacity of the stomach is 6 ml on the first day and 12 ml on the second day after birth, while the average mother's colostrum is 25-56 ml on the first day and 113-185 on the second day."  The authors note further:  "By the sixth day after birth, the weight increment in Group A is even higher than the newborns in the control group.  Basing on the rate of increment, the average time required to regain their birth weight is 9.36 days in Group A, slightly less than 9.44 days in the control group."

This study seems to bear out my (Barbara Wilson-Clay’s) clinical observations that normal, well-feeding breastfed infants do fine on just colostrum, grow as well or better than reference babies (i.e. artificially fed infants), and early growth faltering is a red flag for poor feeding.  When we identify an infant who struggles to re-gain birth weight by day 10, we can begin gentle interventions to protect the baby, the milk supply, and the potential to breastfeed.  We need to remember other research that suggests that mothers who accurately perceive that their infant is hungry will begin to compensate.  We need to be available to make sure the compensations preserve a normal outcome, which is defined as full and exclusive breastfeeding with excellent infant growth.

Another summary of Wang: Y Wang, et al:  Preliminary Study on the Blood Glucose Level in the Exclusively Breastfed Newborn, J Trop Peds 1994; 187-8.

The authors looked at 60 normal newborns (gest age 37-41 weeks and weights from 2500-3999g with Apgars of 8-10).  30 were assigned to exclusive bfg, 30 controls were fed by mixed feeding or exclusively formula fed.  There was no significant difference in the base blood glucose levels between the groups.  Group A (the exclusively breastfed) showed greater loss of weight, but weight increase started slightly earlier and total weight gain by the sixth day was higher in Group A.

The article states:  "The capacity of the newborn stomach after birth is very small in the first 2 days.  In a 3-kg baby, for example, the average physiological capacity of the stomach is 6 ml on the first day and 12 ml on the second day after birth, while the average volume of mother's colostrums is 25-56 ml on the first day and 113-185 on the second day.  Although the amount of colostrum secreted is not voluminous, it can still meet the needs of the newborns...Frequent sucking in the first several days can increase milk secretion up to about 500 ml per day after the third day, thereby allowing a rapid weight increment in Group A."

__________________________________________________________________

Zangen  S, Di Lorenzo C, Zangen T, Mertz H, Schwankovsky L, Hyman P. (2001) ; Rapid  maturation of gastric relaxation in newborn infants. Pediatric Research  50(5):629-632.

Fascinating research that does support the gradual increase in volume that breastfed infants naturally receive.
