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Background: Animal studies describe changes in the spleen following a stroke,
with an immediate reduction in volume associated with changes in the counts of
specific blood white blood cell (WBCs). This brain–spleen cell cycling after stroke
affects systemic inflammation and the brain inflammatory milieu and may be a
target for emerging therapeutic studies. This study aimed to evaluate features of
this brain–spleen model in human patients admitted for acute stroke. Methods:
Medical and imaging records were retrospectively reviewed for 82 consecutive
patients admitted for acute stroke in whom an abdominal computed tomogra-
phy scan was performed. Results: Mean ± SD splenic volume was 224.5 ± 135.5 cc.
Splenic volume varied according to gender (P = .014) but not stroke subtype (isch-
emic versus hemorrhagic, P = .76). The change in splenic volume over time was
biphasic (P = .04), with splenic volumes initially decreasing over time, reaching a
nadir 48 hours after stroke onset, then increasing thereafter. Splenic volume was
related inversely to percent blood lymphocytes (r = −.36, P = .001) and positively
to percent blood neutrophils (r = .30, P = .006). Conclusions: Current results support
that several features of brain–spleen cell cycling after stroke described in pre-
clinical studies extend to human subjects, including the immediate contraction
of splenic volume associated with proportionate changes in blood WBC counts.
Splenic volume may be useful as a biomarker of systemic inflammatory events
in clinical trials of interventions targeting the immune system after stroke. Key
Words: Stroke—spleen—inflammation—white blood cell—lymphyocyte.
© 2016 National Stroke Association. Published by Elsevier Inc. All rights reserved.

Introduction

After an ischemic stroke, the spleen is activated, af-
fecting systemic inflammation and the brain inflammatory

milieu. Animal studies describe a biphasic pattern of brain–
spleen cell cycling after stroke. During an initial pro-
inflammatory state, the spleen contracts over 1-4 days,1-4

paralleled by increased release of lymphocytes and mono-
cytes into the blood.4,5 This is followed by a relatively
immunosuppressed state.

Such insights into the biology of systemic responses
to stroke are stimulating therapeutic discovery3,6,7 and fos-
tering human investigations focused on poststroke splenic
events. A study of 29 patients with confirmed/suspected
ischemic stroke or transient ischemic attack followed for
8 days found that splenic volumes tended to decrease
by 24 hours then increase, and that splenic volume was
inversely related to blood neutrophil, but not lympho-
cyte or monocyte, counts.8 This study was an important
exploration into splenic events following brain ischemia
in humans; however, some findings did not agree with
preclinical data, and several questions were not ad-
dressed such as findings after intracerebral hemorrhage.
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The current study retrospectively reviewed medical
records, brain imaging, and abdominal computed tomog-
raphy (CT) scans from 82 patients admitted with acute
ischemic or hemorrhagic stroke. The aim of this study
was to examine splenic volume and its clinical corre-
lates in relation to experimental animal data.1-5

Methods

Overview

All studies were carried out in accordance with the In-
stitutional Review Board of the University of California,
Irvine.

Participants

This retrospective study examined 100 consecutive pa-
tients admitted to the University of California Irvine
Medical Center (1) with a discharge diagnosis of isch-
emic stroke or intracerebral hemorrhage, and (2) who also
received an abdominal CT scan, ordered for a wide range
of medical reasons. These 100 patients were admitted over
a 5-year period.

Splenic Volume

Splenic volume was calculated directly from the ab-
dominal CT scans. First, a radiologist specializing in
abdominal imaging determined the maximum radius of
the spleen in each of the 3 cardinal planes (anterioposterior,
craniocaudal, and transverse). Splenic volume was then
calculated as 4/3π * r1 * r2 * r3, where r1, r2, and r3 stand
for the 3 radii, respectively.

Volume of the Cerebral Infarct

Infarct volumes were determined directly from first brain
imaging using MRIcro (http://www.cabiatl.com/mricro/
mricro/mricro.html). For ischemic strokes, stroke volume
was calculated directly from the magnetic resonance
imaging scan (using the diffusion-weighted imaging pulse
sequence) or if not available, head CT scan. For intra-
cerebral hemorrhage, head CT scan was used.

Clinical Data

The clinical data extracted from the electronic medical
record were age, gender, diabetes mellitus status, hyper-
tension status, hyperlipidemia status, whether the patient
received intravenous tissue plasminogen activator, type of
stroke (ischemic versus hemorrhagic), time from stroke onset
to abdominal CT, and time from stroke onset to the first
complete blood count with differential. Data extracted from
that complete blood count were total white blood cell (WBC)
count, blood lymphocyte count (total and as a percent), and
blood neutrophil count (total and as a percent), and blood
monocyte count (total and as a percent).

Statistics

Parametric statistical methods were used for mea-
sures where the normality assumption was valid, using
raw or transformed values, otherwise nonparametric
methods were used. All analyses were two-tailed with
alpha = .05 and used JMP 9.0 software (SAS, Cary, NC).

Results

Of the 100 patient records, abdominal CT was unavail-
able for 10 patients, performed prior to stroke onset in
2, head CT/MRI was not available in 2, time of stroke
onset could not be determined in 2, and 2 patients did
not have a new stroke, leaving 82 patients who are the
focus of the current report. Clinical and radiological fea-
tures for the 82 subjects are summarized in Table 1. Mean
(±SD) splenic volume was 224.5 ± 135.5 cc. Examples of
a smaller spleen and a larger spleen from among the 82
are provided in Figure 1. Incidental findings on the ab-
dominal CT were common, the three most frequent
examples of which were renal cyst in 16 subjects, diver-
ticulosis in 12, and cholelithiasis in 10.

Splenic volume varied according to gender (251 ± 138 cc
for males versus 185 ± 123 cc for females, P = .014) but
not age (P = .18), stroke subtype (ischemic versus hem-
orrhagic, P = .76), or cerebral infarct volume.

The change in splenic volume over time was examined
in 2 ways. The first asked whether splenic volume changed
over time in a simple linear manner. Results were not

Table 1. Clinical and radiological assessments

Age (years) 65.9 ± 14.5
Gender 60% Male/

40% Female
Diabetes mellitus 29%
Hypertension 71%
Hyperlipidemia 24%
Received tPA 8.8%
Volume of cerebral infarct (cc) 23.8 [5.7-70.3]
Type of stroke 66% Ischemic/

34% Intracerebral
hemorrhage

Time from stroke onset to
abdominal computed
tomography (days)

4.2 [.9-14.1]

Volume of spleen (cc) 224.5 ± 135.5
Time from stroke onset to WBC

count (hours)
9.1 [2.5-26.1]

Blood total WBC count (×103/μL) 10.5 ± 4.0
Blood lymphocyte count (×103/μL) 1.6 ± .9
Blood WBC percent lymphocytes 17.4 ± 12.1%
Blood neutrophil count (×103/μL) 8.1 ± 4.0
Blood WBC percent neutrophils 73.6 ± 15.2%

Abbreviations: tPA, tissue plasminogen activator; WBC, white
blood cell.

Values are mean ± SD or median [IQR].

ARTICLE IN PRESS
2 N.L. CHIU ET AL.

http://www.cabiatl.com/mricro/mricro/mricro.html
http://www.cabiatl.com/mricro/mricro/mricro.html


Download English Version:

https://daneshyari.com/en/article/5574587

Download Persian Version:

https://daneshyari.com/article/5574587

Daneshyari.com

https://daneshyari.com/en/article/5574587
https://daneshyari.com/article/5574587
https://daneshyari.com

