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DIMENSIONS OF THE NORMAL ADULT SPLEEN SCAN AND PREDICTION OF SPLEEN WEIGHT
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In the clinical practice of nuclear medicine, it is
useful to have normal values for organ sizes. Al
though considerable effort has been devoted to the
diagnostic visualization of the spleen, limited infor
mation is available about normal spleen dimensions.
The purpose of this report is to give the results of
a study of spleen dimensions in normal adult man.
In addition, a group of patients was studied to estab
lish the relation between spleen size as seen by pho-
toscanning and spleen weight determined after sple-
nectomy or autopsy.

MATERIALS AND METHODS

Twenty-six normal subjects (10 females, 16
males), aged 20â€”38years, were selected for the
initial portion of the study.

In each volunteer the spleen was scanned in the
posterior and left lateral position following intra
venous administration of 2â€”4mCi of !lill"Tc-sulfur
colloid*. Photoscans were performed using a recti
linear photoscanner with a 3-in.-diam Nal(Tl) crys
tal and a focusing collimator with a 3-in. focal dis
tance. No contrast enhancement was used, and an
effort was made to select the high-energy portion of
the !lfti"Tcphotopeak to minimize background scatter.

The dimensions of the photoscans were measured
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as follows: The scan was illuminated on a view box,
and a line around the perimeter was transcribed onto
tracing paper. The line was smoothed when neces
sary to eliminate any minor scalloping of the scan
edge. Four measurements were made on each pro
jection: maximum length (L), area (A) (planim-
eter), width (W), and circumference (C) (cartog
rapher's wheel ).

Seventeen additional patients (Table 1) under
went spleen photoscanning 24â€”72hr before sple-
nectomy (14 patients) or not less than 3 weeks
before autopsy (3 patients). The spleen weights
were obtained and compared with various scan di
mensions.

RESULTS

Eight dimensions of the spleen in normal subjects
are summarized in Table 2. The mean, range, and
standard deviation are shown for each set of measure
ments. In the normal, the posterior and lateral pro
jections have nearly the same dimensions. The area
of the spleen is most variable, the standard deviation
being almost one-third of the mean. The posterior
circumference had the least variability, with only
a 13.4% standard deviation. The upper limit of
normal for the posterior length is taken to be 13.0
cm. The posterior lengths were plotted on probability
paper and found to be approximately normal in dis
tribution. Since 13.0 cm is 2 s.d. above the mean
posterior length, approximately 95% of undiseased
spleens would be expected to be smaller than
13.0 cm.

The normal spleen dimensions could not be cor
related with body height, weight, or surface area.

In the operated or autopsied subjects a linear re
lationship with an r value greater than 0.94 was
established with spleen weight and five of the eight
scan dimensions. The linear equations for the pre
diction of spleen weight from scan dimensions are
shown with their correlation coefficients in Table 3.
Notice that spleen weight correlates well with area,

circumference, and length in the posterior view and
with area and circumference in the lateral view.

As an example, Fig. 1 shows spleen weight as a
function of the posterior length. The mean posterior
length of 10 cm predicts an average spleen weight
of 172 gm. This weight falls within the normal range
of autopsy spleens at Virginia Mason Hospital ( 150-
200 gm).

DISCUSSION

The lateral area of the normal spleen scan was
studied by Holzbach and associates in 1963 using
rilCr-labeled damaged red blood cells (7). Holz-
bach's 23 normal spleen scans ranged from 35 to
85 cm2 in lateral area, a distribution similar to that
of 27-103 cm2 obtained in our study.

Fischer and Wolf have proposed an "index" for

spleen size which is the lateral scan area divided by
body surface area. Normal values are given at 3.88-
4.5 X IO"3 (2). The usefulness of this index is

questionable since in our normal subjects body sur
face area does not correlate with the lateral area.

Samuels (3) derived the formula V = ?rw2h/3, or
about w2h, as an approximation of spleen volume.

In this expression w and h equal posterior scan width
and height, respectively. He applied this formula to
two autopsy cases which showed approximate agree
ment. However, when we used this formula with our
data, it failed to estimate the observed spleen weights.

Spencer (4) has proposed another method for
predicting spleen weights using the lateral scan areas
of Holzbach's data which included the weight of

ten spleens obtained at autopsy or surgery. By con
sidering the weight as a power function of the lateral
scan area, he derived the formula: W = 0.257A1-5

in which A and W equal lateral scan surface area
and weight, respectively. The equation of this form
which best fits our data is W = 0.974A1-233. This

equation yields a correlation coefficient of 0.897.
The posterior length would seem to be the most

practical dimension for estimating weight when
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TABLE 3. CORRELATION OF SPLEENWEIGHTPosterior

viewLeast

squaresbest
fitArea

W â€” 7.38A â€”202Circumference
W = 36.44C â€”858Length
W = 70.25L â€”530.84Width

â€”Correlationcoefficient0.9470.9520.9600.52WITH

SCAN DIMENSIONSLateral

viewLeast

squaresbest
fitW

= 3.67A â€”59W
= 20.9C â€”450â€”â€”Correlationcoefficient0.9680.9600.8000.810

!>i'niTc-colloidis used for spleen photoscanning. The

posterior scan almost always shows the spleen dis
tinctly separate from the liver, and the length is easily
measured. In about 20% of cases, the spleen is not
easily measured in the lateral projection because of
underlying liver colloid. The linear correlation be
tween posterior length and spleen weight is a good
one, with a coefficient of correlation equal to 0.96.

Although correlation of spleen weight and scan
dimensions is quite good in the normal and enlarged
spleens, Fig. 1 indicates that with small spleensâ€”
less than 50 gmâ€”one must assume a different rela
tionship with posterior spleen length. This is evident
because both length and weight must intersect the
ordinate and abscissa at the zero coordinates. For
this reason estimates of spleen weight smaller than
50 gm should not be attempted from these formulas.
An exponential formula may approximate the data
more closely at the lower end of the graph since the
exponential curve does pass through the origin. Be
cause there are only a few spleens of small size in
our series, we were not able to evaluate this possi
bility definitely.
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SUMMARY

To quantitate spleen scanning more adequately,
a prospective study was performed to determine the
dimensions of the normal spleen and to establish
criteria for predicting the weight of enlarged spleens.
Rectilinear spleen scans were obtained in 26 healthy
adult volunteers. Normal values for mean plus and
minus standard deviations of the posterior dimen
sions were 10 Â±1.5 cm, 6.5 Â±1.0 cm, 27.7 Â±3.7
cm, and 52 Â± 14.6 cm2 for length, width, circum

ference, and area, respectively. The lateral dimen
sions were 10 Â± 1.5 cm, 7.1 Â±1.6 cm, 27.5 Â±3.8
cm, and 56.2 Â±18.9 cm- for length, width, circum

ference, and area, respectively.
A linear relationship was found between spleen

weight and several of the scan dimensions. For ex
ample, posterior length is easily measured and may
be used to estimate spleen weight by the equation

FIG. 1. Correlation of spleen weight at autopsy or splenectomy
with posterior length in 15 patients. In normal range and above,
relationship is linear with coefficient of correlation equal to 0.96.
(See text for details.)

W = 71.0L â€”537 in which W is spleen weight in
grams and L is the posterior length in centimeters.
The correlation coefficient for this equation was
0.960. Spleen weight may also be predicted from
spleen scan area and circumference.
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