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Abstract

Background: Castlio and Ferris-Swift conducted a series of experiments in the 1930s testing the scientific basis for using splenic pump
manipulation to stimulate the immune system. Their work is still cited as evidence that the splenic pump technique is beneficial.

However, they only reported case summaries of the data, indicating what percent of the cases increased or decreased relative to base-
line and, therefore, limiting the certainty of their conclusions. To our knowledge, no one has published research confirming their
findings.

Objective: Our hypothesis is that an updated analysis of the raw data will support the original conclusions that splenic pump
manipulation does increase leukocyte counts, lower the erythrocyte counts, not change the leukocyte differentials, and increase
the opsonic index.

Methods: Wilcoxon signed rank tests were used to determine whether there was a significant change in blood cell counts, leukocyte
percent differentials, and the opsonic index following splenic pump manipulation. Using ManneWhitney U-tests, the change from
baseline in leukocyte and erythrocyte counts for the first 23 cases managed by an honorary fraternity were compared to the cases
managed by Castlio and Ferris-Swift. P values �0.05 were considered significant.

Results: Consistent with Castlio and Ferris-Swift’s original conclusions, there was a statistically significant rise in the mean leukocyte
counts, a decrease in the mean erythrocyte counts, no change in the leukocyte differentials, and an increase in the opsonic index
following splenic pump treatment. However, subgroup analysis shows that most of the mean increase in the leukocyte count

came from the first 23 subjects processed by a fraternity. The erythrocyte counts were less affected by this variable while the differ-
ential and opsonic index tests were unaffected because Castlio and Ferris-Swift performed these.
Discussion: Statistical analysis of Castlio and Ferris-Swift’s published raw data lends support to their original conclusions. However,

subgroup analysis showed a distinct difference, relative to the rise in serum leukocytes, between subjects managed by the fraternity
and those managed by the Castlio and Ferris-Swift research team.
Conclusion: Modern, well-designed studies which incorporate demographic information, blinding methods to limit measurement
bias, and a control group are needed to clarify the effect of the splenic pump on blood cell counts and other immune parameters.
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1. Introduction

The osteopathic profession has long emphasized the
role of the lymphatic system in the maintenance of
health. In 1899, Dr Andrew Taylor Still wrote, ‘‘Thus
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we strike at the source of life and death when we go to
the lymphatics.’’1 Early osteopathic physicians used
their knowledge of anatomy and physiology to develop
a variety of lymphatic pumping techniques, including
a technique known as the splenic pump. They recog-
nized that the spleen served important functions in the
lymphatic and reticuloendothelial systems by destroying
deformed or damaged red blood cells and in synthesiz-
ing antibodies. They viewed the spleen as a reservoir
for antibodies and leukocytes that could be expelled
into general circulation by contraction of the spleen.2

In the early 1930s, Yale Castlio and Louise Ferris-
Swift conducted a series of experiments to test the
scientific basis of splenic pump stimulation, first in 100
normal subjects2 and then later in 100 subjects hospitalized
with various infections.3 This paper revisits the findings
from Castlio and Ferris-Swift’s first paper reporting the
effects of splenic stimulation in normal individuals.
Their work was done at the Kansas City College of
Osteopathy and Surgery, and their goal was to better
establish the scientific value of splenic stimulation.
Yale Castlio, D.O., was a member of the college faculty,
and Louise Ferris-Swift was a student of the class of
1933. They measured baseline and post splenic pump
leukocytes and erythrocytes in 100 normal individuals.
They also measured leukocyte differentials in 25 individ-
uals, and in another 25 subjects, they measured the
opsonic index, a measure of phagocytic activity in neu-
trophilic leukocytes. Using simple analysis by today’s
standards, they reported case summaries of the data, in-
dicating what percent of the cases increased or decreased
relative to baseline. Summarizing their findings: the leu-
kocyte count increased from baseline in 81% of the 100
cases, the erythrocyte count decreased in 76% of 100
cases, the percentage of neutrophils increased in 76%
of 25 cases, and the opsonic index increased in 84% of
25 cases. They concluded that splenic stimulation does
increase the leukocyte count, decrease the erythrocyte
count, and increase the opsonic index. Interestingly,
they reported that they saw no consistent variation in
the differential leukocyte counts. The Castlio and Ferris-
Swift research team followed up on this research with
a second series of experiments in persons hospitalized
with infection, the results of which are beyond the scope
of this paper. Unfortunately, their research efforts ended
with the death of Yale Castlio in 1937.4

Today, many in the osteopathic profession still advo-
cate the use of lymphatic pump techniques to treat infec-
tions.5 For the past 30 years, Castlio and Ferris-Swift’s
work has been cited as evidence that the splenic pump
technique stimulates the immune system.6e10 Several
studies have been published reporting physiologic
changes associated with the lymphatic or splenic pump
techniques. Measel reported that the thoracic lymphatic
pump increased the immune response to pneumococcal
polysaccharide relative to a control group.11 Jackson
et al. conducted a small, randomized controlled trial
showing that the lymphatic and splenic pump techniques
used together enhanced the antibody response to the
hepatitis B vaccine.12 Dery et al. reported that applying
intermittent pulsation to the rat thorax enhanced uptake
of lymph at body regions physically distant from the
thorax.13

However, to our knowledge, no one has ever tried to
confirm or replicate the research conducted by Castlio
and Ferris-Swift. Their conclusions may not hold up
to current standards since more advanced statistical
methods are in general use today and a net case increase
or decrease in a given parameter relative to baseline may
not translate into a statistically significant effect. Fortu-
nately, Castlio and Ferris-Swift published tables of their
raw data within their paper. Therefore, we revisited the
raw data on the effects of splenic stimulation in normal
subjects and applied modern statistical methods to test
their conclusions. Our hypothesis is that statistical anal-
ysis of the raw data will confirm Castlio and Ferris-
Swift’s original interpretation of the data that splenic
pump manipulation will result in an increase of the
post-treatment leukocyte count, lower the erythrocyte
count, not change the leukocyte differential, and signif-
icantly increase the opsonic index.

2. Methods

Castlio and Ferris-Swift reported a number of details
about their methods within their original paper. However,
the paper itself does not contain a ‘‘methods’’ section,
which is a standard practice today. Some details of their
methods, which would be of interest for interpreting
their findings, are simply not described. Therefore, the
first paper is best understood as a preliminary study in
preparation for the second study of persons with an in-
fection. Castlio and Ferris-Swift state, ‘‘It was thought
advisable, in order to have a check upon our results in
acute infectious disease, to first treat one hundred
healthy individuals. We did not anticipate that the treat-
ment of normal subjects would be productive of any
particular or consistent results. In this, we were pleas-
antly mistaken. The contents of this article may be
looked upon as a preliminary report.’’2

Castlio and Ferris-Swift recruited normal individuals.
They stated, ‘‘While some of the subjects chosen for
these experiments no doubt harbored foci of infection,
none of them presented any indication of an acute infec-
tious process and their average health was certainly
equal to, and probably above, the normal.’’2 The origi-
nal paper reports that, ‘‘The work connected with the
first twenty-three of these experiments, in which only ac-
tual cell counts were determined, was done by members
of the Psi Sigma Alpha honorary fraternity. Their re-
sults have checked with those of the authors, who
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have done all the rest of the work.’’ It is not clear why
this was done, how the members of the fraternity were
supervised, or how inter-operator reliability was
addressed.

All 100 subjects who participated in the study had
leukocyte and erythrocyte counts measured. It is clear
from the original paper that the preferred time interval
for drawing blood was at baseline, 5 min post-treatment,
and 30 min post-treatment. The paper states, ‘‘In each
experiment blood was secured from the subject a few
minutes before treatment, and additional samples at
two intervals thereafter. The first of these was usually
obtained in five minutes, and the second in thirty. Occa-
sionally the intervals were ten and sixty minutes.’’2 They
do not explain the occasional change in intervals, but
the reason may be related to the technical difficulties
of drawing and processing blood consistently at a specific
time. These changes in the time interval do appear to
be random events with no particular order. If a subject
had blood drawn at 10 min, then the second post-
treatment blood draw was done at either 30 or 60 min.
Likewise, if a subject had a 5 min blood draw, the sec-
ond blood draw was sometimes at 60 min. The 51st
through the 75th subjects in the study had differential
cell counts measured while the 76th through 100th sub-
jects had an opsonic index measured; both subgroups
had blood drawn at baseline and twice post-treatment
at 5, 10, 30, or 60 min.

The methods used for counting the blood cells and
the differentials are not described in the original paper.
For their measures of phagocytic activity, Castlio and
Ferris-Swift report, ‘‘Leishman’s technic [technique],
a modification of Wright’s which uses the leukocytes
of the patient, was employed. The bacteria in 50 neutro-
philic leukocytes were counted in each experiment. The
incubation time was 20 min. An emulsion of living sta-
phococci [staphylococci] was used.’’2 The results were
reported as a phagocytic index and an opsonic index,
where the opsonic index renders the baseline phagocytic
index value as 1.0 and the post-treatment value is the
change from baseline.

Of the actual splenic pump treatment, Castlio and
Ferris-Swift wrote, ‘‘The treatment consisted in [of]
alternate compression and relaxation of the tissues over-
lying the spleen in front and behind for five minutes. The
subject lay on his back with knees flexed. No unusual
force or rate was employed. Ordinary activity was
permitted both before and after the treatment.’’2 The
authors make no mention of blinding or blinding
procedures for the data collection, and no age or other
demographic information was provided in the paper
either.

The study conducted by Castlio and Ferris-Swift was
designed as a within-subjects experiment to test whether
changes in blood cell counts, leukocyte percent differen-
tials, and the opsonic index occur following splenic
pump manipulation, thus pairing baseline and post-
treatment observations. They reported their results as
the percent of subjects who had a decrease versus the
percent of subjects with an increase in these parameters.
Graphical examination of their data revealed that for
some parameters the data was not normally distributed
and some data values that were outliers, which in com-
bination with small sample sizes for some of the compar-
isons, necessitated the use of nonparametric statistical
analysis. Due to the paired nature of the data collection,
nonparametric Wilcoxon signed rank tests were used to
determine whether there was a significant change in
blood cell counts, leukocyte percent differentials, and
the opsonic index following splenic pump manipulation.
To test for differences between the two groups of experi-
menters, the change from baseline in leukocyte and
erythrocyte counts for the 23 cases performed by the fra-
ternity were compared to the cases managed by Castlio
and Ferris-Swift using nonparametric Mann-Whitney
U-tests. In addition to analyzing the change from base-
line for each of the post-treatment time periods (5, 10,
30, and 60 min), we pooled the data from the 5 and
10 min and from the 30 and 60 min blood collection
periods examining the immediate effect of the splenic
pump manipulation for a longer term effect. All data
were reported as the mean � standard deviation. A P
value �0.05 was considered statistically significant.

3. Results

Table 1 summarizes the changes from baseline in leu-
kocyte counts. There were 85 paired observations at 5
and 30 min post-treatment, and the change from base-
line at these times reached statistical significance. At
5 min, the mean increase in leukocytes was 450 cells/
mm3; standard deviation (SD) � 1908; P ¼ 0.04. At
30 min post-treatment, the mean increase was 467
cells/mm3; SD � 2006; P ¼ 0.01. At 10 and 60 min,
only 15 paired observations were made, and neither set
reached statistical significance. The 5 and 10 min sets
of observations were pooled together and the 30 and
60 min data sets were pooled together to produce two

Table 1

Comparison of baseline and post splenic pump leukocyte counts using

Wilcoxon signed rank tests

Time

(min)

Sample

size

Leukocyte counts (cells/mm3) P value

Baseline

(mean � SD)

Post-treatment

(mean � SD)

Change

(mean � SD)

5 85 6911 � 1966 7360 � 2144 450 � 1908 0.04

10 15 6905 � 1950 7091 � 1841 187 � 1542 0.27

30 85 6895 � 2013 7362 � 1974 467 � 2006 0.01

60 15 6995 � 1634 7641 � 2213 646 � 1860 0.07

5 þ 10 100 6910 � 1954 7320 � 2095 410 � 1853 0.02

30 þ 60 100 6910 � 1954 7404 � 2003 494 � 1977 0.002
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Table 2

Comparison of baseline and post splenic pump erythrocyte counts using Wilcoxon signed rank tests

Time (min) Sample size Erythrocyte counts (cells/mm3) P value

Baseline (mean � SD) Post-treatment (mean � SD Change (mean � SD)

5 87 4846667 � 541318 4653667 � 630461 �193000 � 663139 0.003

10 13 4709231 � 509157 4428462 � 497307 �280769 � 470026 0.08

30 83 4858675 � 477304 4561217 � 527197 �297458 � 627919 <0.001

60 17 4682941 � 766802 4616471 � 671509 �66471 � 559363 0.35

5 þ 10 100 4828800 � 536775 4624390 � 617299 �204410 � 640052 0.001

30 þ 60 100 4828800 � 536775 4570610 � 550929 �258190 � 620282 <0.001
sets of 100 paired observations. Both of these sets
showed a statistically significant rise in the mean leuko-
cyte count. For the pooled 5 and 10 min data set, the
mean increase was 410 cells/mm3; SD � 1853:
P ¼ 0.02. For the pooled 30 and 60 min data set, the
mean increase was 494 cells/mm3; SD � 1977;
P ¼ 0.002.

Table 2 summarizes the paired changes in erythrocyte
counts. All 100 subjects had a baseline erythrocyte
count. At 5 min post-treatment, there were 87 paired ob-
servations; at 10 min, 13 paired observations; at 30 min,
83 paired observations; and at 60 min, 17 paired obser-
vations. The mean number of erythrocytes significantly
declined at both 5 and 30 min post splenic pump treat-
ment. The change at 5 min was a mean loss of
193,000 cells/mm3; SD � 663,139; P ¼ 0.003. The
change at 30 min was a mean loss of 297,458 cells/
mm3; SD � 627,919; P < 0.001. Combining the 5 and
10 min post-treatment data produced 100 paired obser-
vations, showing a mean decrease of 204,410 cells/
mm3; SD � 640,052; P ¼ 0.001. Combining the 30 and
60 min post-treatment data produced 100 paired obser-
vations, showing a mean decrease of 258,190 cells/
mm3; SD � 620,282; P < 0.001.

Table 3 summarizes the results of the leukocyte differ-
ential cell count analysis. Subjects 50 through 75 had
baseline and post-treatment differential cell counts
measured. There were 25 baseline observations, 23 ob-
servations at 5 min, two observations at 10 min, 18 ob-
servations at 30 min, and seven observations at 60 min
post splenic pump. There was no statistically significant
change in the differential cell counts relative to baseline
at any of the times. There was a statistical trend, almost
reaching significance, towards a decrease in the percent
of lymphocytes at 5 min post splenic pump. However,
pooling the 5 with the 10 min observations weakened
the trend towards significance.

Table 4 summarizes the results of the opsonic index
analysis. Subjects 76 through 100 had baseline and
two post-treatment opsonic indexes measured. There
were 21 observations at 5 min, four at 10 min, 19 at
30 min, and six at 60 min. At 5 min, the change from
baseline was statistically significant, but not at the other
times. The mean paired difference at 5 min was 0.23;
SD � 0.42; P ¼ 0.01. Combining the data sets for 5
and 10 min showed a statistically significant increase in
the index, but the combined 30 and 60 min data sets
did not.

We compared the data obtained from the first 23
cases analyzed by the Psi Sigma Alpha honorary frater-
nity and the rest of the data obtained by Castlio and
Ferris-Swift to see if a difference between experimenters
represented a confounding variable. The results are sum-
marized in Table 5. The leukocyte differential and
opsonic index are not included because only Castlio
and Ferris-Swift managed those tests. For the subject
group connected with the fraternity, the mean leukocyte
count increase at 5 min was 1435 cells/mm3; SD � 2320;
P ¼ 0.007 and at 30 min increased to 1091 cells/mm3;
SD � 1307; P < 0.001. For the subjects examined by
Castlio and Ferris-Swift, the mean change in leukocytes
was not significant for either time.

For erythrocyte counts, the 23 cases managed by the
fraternity at 5 min showed a mean decrease of

Table 3

Comparison of mean baseline and post splenic pump leukocyte differ-

entials using Wilcoxon signed rank tests

Time

(min)

Sample

size

Baseline �
SD

Post-

treatment �
SD

Paired

differences �
SD

P

value

Neutrophils (%)

5 23 62.8 � 4.0 64.7 � 6.8 1.8 � 7.5 0.32

10 2 60.0 � 9.9 55.5 � 6.4 �4.5 � 3.5 0.50

30 18 62.6 � 3.9 63.4 � 7.0 0.8 � 5.7 0.47

60 7 62.7 � 5.9 64.0 � 6.1 1.3 � 5.1 0.66

5 þ 10 25 62.6 � 4.4 63.9 � 7.1 1.3 � 7.5 0.44

30 þ 60 25 62.6 � 4.4 63.6 � 6.6 1.0 � 5.4 0.33

Lymphocytes (%)

5 23 35.8 � 4.1 32.9 � 6.7 �2.9 � 6.8 0.051

10 2 39.5 � 10.6 43.5 � 7.8 4.0 � 2.8 0.50

30 18 35.4 � 4.1 35.0 � 6.0 �0.4 � 5.8 0.83

60 7 37.9 � 5.8 33.9 � 6.6 �4.0 � 4.5 0.09

5 þ 10 25 36.1 � 4.6 33.8 � 7.2 �2.4 � 6.8 0.10

30 þ 60 25 36.1 � 4.6 34.7 � 6.1 �1.4 � 5.6 0.25

Other (%)

5 23 1.8 � 1.9 2.0 � 1.3 0.2 � 1.7 0.72

10 2 0.5 � 0.7 1.0 � 1.4 0.5 � 0.7 >0.99

30 18 2.0 � 2.0 2.2 � 1.9 0.2 � 2.2 0.80

60 7 1.0 � 1.0 2.1 � 2.3 1.1 � 2.0 0.38

5 þ 10 25 1.7 � 1.8 1.9 � 1.4 0.2 � 1.6 0.64

30 þ 60 25 1.7 � 1.8 2.2 � 2.0 0.4 � 2.2 0.33
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478,304 cells/mm3; SD � 588,455; P < 0.001 while the
mean decrease for the 64 cases connected with Castlio
and Ferris-Swift was only 90,469 cells/mm3; SD �
662,555; P ¼ 0.16 (see Table 5). At 30 min, the mean
decrease in erythrocytes for the fraternity subjects was
329,130 cells/mm3; SD � 629,689; P ¼ 0.03, and for
the cases connected with Castlio and Ferris-Swift, the
mean decrease was 285,317 cells/mm3; SD � 632,134;
p < 0.001.

4. Discussion

Statistical analysis of the overall data, before sub-
group analysis of the cases managed by the fraternity
versus Castlio and Ferris-Swift, supports our hypothesis
that analysis would reinforce Castlio and Ferris-Swift’s
original interpretations. Our study confirmed an in-
crease in the mean number of leukocytes and a decrease
in the mean number of erythrocytes relative to baseline
measures. This effect was sustained for at least 30 min

Table 4

Paired differences in opsonic index post splenic pump treatment using

Wilcoxon signed rank tests

Time

(min)

Sample

size

Opsonic index P value

Mean

baseline

Post-treatment

(mean � SD)

Change

(mean � SD)

5 21 1.00 1.23 � 0.42 0.23 � 0.42 0.01

10 4 1.00 1.25 � 0.75 0.25 � 0.75 0.63

30 19 1.00 1.10 � 0.60 0.10 � 0.60 0.77

60 6 1.00 0.90 � 0.42 �0.10 � 0.42 0.69

5 þ 10 25 1.00 1.24 � 0.47 0.24 � 0.47 0.01

30 þ 60 25 1.00 1.06 � 0.56 0.06 � 0.56 0.90

Table 5

Comparison of cases connected with the fraternity versus Castlio and

Ferris-Swift using Wilcoxon signed rank tests and ManneWhitney U-

tests

Time

(min)

Sample

size

Treatment

provider

Mean change

(cells/mm3) � SD

Within

group

P valuea

Between

group

P valueb

Leukocytes

5 23 Fraternity 1435 � 2320 0.007 0.009

62 Castlio et al. 84 �1603 0.56

30 23 Fraternity 1091 � 1307 <0.001 0.04

62 Castlio et al. 236 � 2174 0.33

Erythrocytes

5 23 Fraternity �478304 � 588455 <0.001 0.009

64 Castlio et al. �90469 � 662555 0.16

30 23 Fraternity �329130 � 629689 0.03 0.96

60 Castlio et al. �285317 � 632134 <0.001

a Wilcoxon signed rank test comparing pre- to post-treatment splenic

pump measures.
b ManneWhitney U-test comparing the cases connected with the Psi

Sigma Alpha honorary fraternity with those connected with Castlio

and Ferris-Swift Sigma on change from pre- to post-treatment splenic

pump.
post-treatment. We found no statistically significant
changes in the mean leukocyte differential cell counts,
confirming Castlio and Ferris-Swift’s original conclu-
sion that there was ‘‘No consistent variation in the dif-
ferential leukocyte count.’’2 We also found that the
mean opsonic index was increased at 5 min following
splenic pump stimulation, but by 30 min the index had
essentially returned to baseline. This finding suggests
that the effect on phagocytic activity is transient and
less than 30 min in duration.

These results should be interpreted with caution since
there are several inherent weaknesses in the original study
design. For instance, Castlio and Ferris-Swift’s study
design was a simple comparison between baseline and
post-treatment measures with no separate control group.
While each subject does act as their own control to some
extent, having a separate control group accounts better
for confounding variables, such as the blood draws. The
post-treatment blood draws may have contributed to
the decrease in erythrocyte cell counts although it is un-
likely that the amount of blood required for the laboratory
testing would explain the total change. Another
weakness in the study design is that blinding procedures
were probably not used. Blinding is not mentioned by
the authors, so it is likely that the investigators collecting
and interpreting the laboratory tests were aware of which
samples were baseline and which were post-treatment.
While the manual cell count process is fairly objective
and, it is assumed, was used by the authors although
they do not specifically mention this methodology, some
fields under the slide may have had more leukocytes
than others. Additionally, there is some subjectivity in
the interpreting and counting of cells, thus opening the
process to potential bias. As in all research studies, these
results must be interpreted in terms of clinical meaning in
addition to statistical significance. For some compari-
sons, the sample sizes were large enough (n � 85) to
have sufficient power to detect small (0.30 or less) effect
sizes resulting in statistical significance when the mean
change was less than 30% of the standard deviation. In
other cases, the small sample size (n < 10) only had suffi-
cient power to detect very large effect sizes (>1.0) result-
ing in lack of statistical significance when the mean
change was as large as 88% of the standard deviation.

Subgroup analysis found significant differences be-
tween the results obtained by the Psi Sigma Alpha
honorary fraternity and the Castlio and Ferris-Swift
research team. Our analysis casts doubt on the original
conclusion that the splenic pump increases leukocyte
counts. The bulk of the increase came from the 23 cases
interpreted by the fraternity and not from the 62 cases
determined by Castlio and Ferris-Swift. The original
conclusion that splenic pump decreased the erythrocyte
counts is less compromised since the Castlio and Ferris-
Swift subgroup still had a significant decrease at 30 min
post-treatment, although not at 5 min. The results for
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the differential leukocyte counts and the opsonic index
measures were not affected by this subgroup comparison
because Castlio and Ferris-Swift managed all of those
tests.

There are a number of possible reasons for the differ-
ent results obtained by the fraternity and Castlio and
Ferris-Swift. It is possible that the subgroups had differ-
ent demographic characteristics which influenced the
results. Since no demographic information was re-
ported, this variable cannot be assessed. Another possi-
bility is that fraternity members simply applied a more
effective splenic pump technique. This is unlikely since
the technique is well described in the paper, implying
that it was administered in a standardized manner. An-
other possibility is that the fraternity students were more
biased when manually counting cells. In other words,
because the primary desired outcome was an increase
in leukocytes, they would have been predisposed to
find this result. Theoretically, Castlio and Ferris-Swift
as the clinicianescientist team would have had a greater
commitment to objectivity, more skill in the laboratory,
and less susceptibility to bias. These variables highlight
the need for collecting demographic information, ad-
dressing interobserver reliability, using standardized
study protocols, and ensuring that those processing the
outcome measure are blind to the intervention when
conducting any clinical research study.

The general relevance of this line of research is that
splenic and lymphatic pump techniques may be useful
for boosting immunity or augmenting the treatment of
infectious diseases. Individuals who are bedbound and
immobile may especially benefit since they have dimin-
ished extrinsic stimulation of lymphatic circulation.
Castlio and Ferris-Swift’s work is relevant today because
it suggests therapeutic mechanisms of action for manual
medicine which have hardly been explored. Some re-
search in this area does exist, however. Several clinical
trials have shown beneficial outcomes using manipula-
tion protocols that incorporate lymphatic or splenic
pump techniques. Noll et al. studied the benefits of oste-
opathic manipulative treatment in 58 elderly individuals
hospitalized with pneumonia and found a 2-day reduc-
tion in the length of hospital stay and use of IV antibiot-
ics relative to a sham control group.14 The treatment
group also had a slower decline in the mean leukocyte
count by day 3 of the hospital stay and higher mean tem-
peratures on days 2 and 5 of the hospital stay. This
suggests the treatment protocol, which used lymphatic
pump techniques, might affect these host defense related
parameters. In a small clinical trial of 22 subjects exam-
ining the ability of osteopathic manipulation to boost
immunity to the influenza vaccine, antibody titers to
the vaccine were not improved by the treatment protocol
which used the splenic pump technique.15 However, the
mean days on antibiotic therapy was significantly lower
for the osteopathic manipulation treatment group during
the October through March study period. Interestingly,
even though the last protocol treatment was done at
the end of October, January had the largest monthly dif-
ference between the treatment and sham groups for mean
days on antibiotic therapy, 0.9 days for the treatment
group and 5.5 days for the sham group. Both the pneu-
monia and influenza studies are limited by their small
size and the potential for confounding variables. They
only provide indirect evidence for an effect on the im-
mune system so should be interpreted with caution.

Revisiting Castlio and Ferris-Swift’s historical re-
search with more current statistical methods is useful
for putting their work on a firmer scientific foundation.
This is especially useful in osteopathic medicine since
too few studies have been done in the area of manipula-
tion to improve the immune system. Castlio and Ferris-
Swift’s experiments stand out as the largest study of
this kind in terms of subjects enrolled, even after seven
decades. The primary limitation of the present study is
that modern statistical analysis cannot change the origi-
nal study design limitations discussed above. Many in
the biomedical community will remain cautious of these
research findings simply because the work was done so
long ago. However, well-designed randomized controlled
clinical trials, with standardized procedures that ensure
blinding of those processing the outcome measures, are
needed to confirm and build upon these older findings.
Future studies could start by evaluating the effect of
the splenic pump on blood cell counts and other param-
eters of the immune system in normal individuals. Stud-
ies evaluating the mechanisms for how lymphatic and
splenic pump techniques alter physiology are needed.
Further, populations at risk for impaired immune func-
tion, such as the elderly, the immobile, and those with
HIV infection, may benefit from this line of research.

5. Conclusion

Modern statistical analysis of the raw data provided
by Castlio and Ferris-Swift’s study of 100 normal sub-
jects supports their original conclusions and verifies our
study hypothesis. Splenic pump manipulation did in-
crease the post-treatment leukocyte count, lower the
erythrocyte count, increase the opsonic index, and not
significantly change the leukocyte differential counts;
these results are consistent with Castlio and Ferris-
Swift’s original interpretations of the data. However,
subgroup analysis found significant differences between
cases performed by the Psi Sigma Alpha honorary frater-
nity and those performed by Castlio and Ferris-Swift.
This discrepancy casts doubt on the original conclusions
that the splenic pump increases the mean leukocyte count
and, to a lesser extent, decreases the mean erythrocyte
count. This study highlights the need for carefully design-
ing studies and for more original research in this area.
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