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Estimating allowable blood loss
correct



c\.d) e ‘ l’“uﬁ-’u*"-’“ LQ‘)-’ Jg.ojs u.,w
Ll 00wl ey @, 5 5 LS

o Jge 8 pl 5l (SO

Several formulas have been derived for estimating
allowable pre-transfusion blood loss."® One such for-
mula is:

vV, = EBV x —o_Hr (1)

Ho
where V|, = allowable blood loss; EBV = patient’s es-
timated blood volume; Hp = patient’s initial hematocrit
(or hemoglobin concentration); and Hy = patient’s min-
imum allowable hematocrit (or hemoglobin concentra-
tion). This “linear” formula implies that the fractional
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decrease in hemoglobin or hematocrit is equal to the
fracrtion of the total blood volume that has been lost.
T'his would be true if all of the shed blood had the initial
hematocrit. However, intravascular volume usually is
maintained prior to blood transfusion by administration
of crystalloids; hematocrit therefore should decrease
gradually. Because each milliliter of shed blood contains
progressively less hemoglobin, the above formula over-
estimates the hemoglobin loss. Inconsistencies may re-
sult. For example, formula 1 predicts that if blood losses
exceed the total blood volume, the resulting hemoglo-
bin concentration will be negative!l

Bourke and Smith discussed this problem in 19751
and described the problem of isovolemic hemodilution
in terms of the differential equation: '

AaArE @ KX
AV ;. EBvV
T he solution of this eguation with initial H = Ho and

inictial V; = O is:
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T his formula, also described by Ward ez /. has been
shown to correspond accurately to measured blood
losses in both humans'! and dogs.® However., because it
requires thhe use of the natural logarithm function, it is
Nnot suited to ryoutine use. Bourke and Smith! attemptrted
to overcome this problem by using an approxXirmation
to the logarithm., but their forrmula was cumbersome
and difficult to remember.j

METIHODS

As shown in thhe Appendix, a mnmew formula, approx-
imating thhe logarithmm of equation 2, was deriveds:

v. — EBV < (2= H“') 3>
I"IAV
where Hl A+ is the average of thhe initial and minirmmuam
allowable hemoglobin concentrations or hematocrits.
Verbally, this formula states that thhe allowable blood
loss is equal to the estimated blood volume multiplied
by aa fraction whose numerator is thhe difference between
the initial and minimuuam allowable hemoglobin concen-
tration (or hematocrit) and whose denominator is the



‘pomtm lmllﬂqll'l' ‘Since the coordinate of the
midpoint between 1 and Ho/Hy is
(Ho + Hy)
2H; '

- E.
(Ho + Hy)
The distance from 1 to Ho/Hy is
e b
Hy
Thus, the product of the slope and distance is:
__2Hy__ (Ho—Hy) _ (Ho — M,

Wo+ 1) Hy T [(Ho+ HY)’
(ot

which In Ho/Hy. Recognizing that the denom-
mhu'hdntdth-d
concentrations or hematocrits, and substi-

final hemoglobin
mhmzm
: v




