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Backeround: Cetrebrovascular accidents (CVA) were increasing per
year. In Indonesia, it has reached 550.000 cases per year. Ten to fifteen
percent are types of CVA bleeding (CVA-B). Death and disability as
complications of CVA-B are more often compared to an ischemic type.
Early diagnosis of CVA-B is critical to decreasing its complications. Un-
fortunately, diagnosis of eatly CVA-B requires excellent effort and
spending more expense when using an advanced CT scan. Previous re-
search has shown a relationship between leucocyte count and CVA, but
there is no adequate data relating leukocyte count and mean arterial pres-
sure (MAP) with bleeding volume in CVA-B patients.

Objective: To answer whether leukocyte counts combined with MAP
can be a choice to diagnose CVA-B at an eatly stage.

Methods: Analytic observational research was conducted with a cross-
sectional approach. The population of this study was all patients with
CVA intracerebral bleeding at Ulin Hospital of Banjarmasin. The pa-
tient's medical records and CT scans were used to assess the bleeding
volume. The number of leukocytes and the patient's mean arterial pres-
sure were tabulated and analyzed according to their relationship with
bleeding volume.

Results: In this study, there was a significant relationship between the
number of leukocytes and the volume of intracerebral hemorrhage
(r=0.801, p=0.000). There was no significant relationship between the
MAP and the volume of intracerebral hemorthage (r=0,17, p=0,361)

Conclusion: There is a strong and significant relationship between the
number of leukocytes and the volume of bleeding in patients with in-
tracerebral hemotrhage but no relationship with MAP.
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INTRODUCTION

Intracerebral hemorrhagic cerebrovascular ac-
cidents (CVA) was defined by the American
Heart Association / American Association
(AHA/ASA) as a clinical symptom of rapidly
developing neurological dysfunction caused by
a focal collection of blood in the brain paren-
chyma or ventricular system that is not caused
by trauma. The incidence of CVA in Indonesia
reaches 300,000 per year, 20 percent of total
death cases. Ten to fifteen percent are hemor-
rhagic cerebrovascular accidents. The mortality
and morbidity of hemorrhagic CVA are more
severe than that of ischemic CVA. It is re-
ported that only about 20% of patients with
hemorrhagic CVA regain their motoric func-
tion. About 40-80% eventually die in the first
30 days after the attack, and about 50% die in
the first 48 hours. The study showed that of
251 CVA cases, 47% were women and 53%
were men, with an average age of 69 (78% over
60). Male patients older than 75 and the male
gender showed a worse outcome. In Indonesia,
according to RISKESDAS, the prevalence of
CVA has increased from 8.3%o in 2007 to
12.1%0 in 2013. The highest prevalence of
CVA based on diagnosis by health workers is
(17.9%o0),
(16.9%o), and Central Sulawesi (16.6%o). In Ka-
limantan, the highest prevalence of CVA is in
South Kalimantan (14.5%.), followed by Cen-
tral Kalimantan (12.1%o), East Kalimantan
(10%0), and West Kalimantan (8.3%o).">"

in  South Sulawesi Yogyakarta

CT scan is the first examination performed to
evaluate CVA, especially in the acute phase in
the emergency room. CT scan is the gold-
standard diagnosis for patients with hemor-

rhagic and ischemic cerebrovascular accidents.

CT scans were used to detect the presence of
intracranial hemorrhage, stroke occupying le-
sion (SOL), cerebral edema, and changes in
brain structure. However, due to limited facili-
ties and costs, CT scans cannot always be per-
formed on all cerebrovascular accident pa-

tients.”

Leukocytes have long been used to help diag-
nose various diseases that occur in humans. An
increase in leukocytes is used as a supporting
diagnostic tool in various types of infectious
diseases, including to help establish the type of
cerebrovascular accidents. Blood and plasma
products mediate various secondary processes
after intracerebral hemorrhage cerebrovascular
accidents. Bestue-Cardiel et al. also stated that
there was a significant relationship between the
volume of intracerebral hemorrhage and the
number of leukocytes in intracerebral hemor-

rhage cerebrovascular accidents

Mean arterial pressure after intracerebral
hemor-rhage is associated with hematoma ex-
pansion, cerebral edema, increased intracranial
pressure, and early neurologic damage. Factors
associated with a poor outcome occur when
bleeding into the brain parenchyma is of con-
siderable size, decreased consciousness, in-
creased mean arterial pressure, dilated intra-

ventricular hemorrhage, and older age.*

Previous studies have shown an association be-
tween increased leukocytes in hemorrhagic
cerebrovascular accidents. However, there has
never been a study linking leukocyte count and
mean arterial pressure with bleeding volume in
patients with intracerebral bleeding cerebro-
vascular accidents at Ulin Hospital of Banjar-
masin. Therefore, the researcher wanted to ex-
amine the relationship between leukocyte

count and mean arterial pressure with bleeding
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volume in patients with intracerebral hemor-

rhage cerebrovascular accidents.

METHODS

This research is an analytic observational study
with a cross-sectional approach. The popula-
tion of this study was all CVA patients due to
intracerebral hemorrhage at Ulin Hospital Ban-
jarmasin. The research was carried out after
obtaining approval from the Research Ethics
Committee of the Faculty of Medicine, Lam-
bung Mangkurat University, with letter num-
ber 1038/ KEPK-FKUNLAM/EC/XI/ 2018.
Amount sample with the purposive sampling

method as much as 30 respondents."*

The sample inclusion criteria was a patient di-
agnosed with intracerebral hemorrhagic cere-
brovascular accident by a neurologist, and the

patient agreed to be included in the study. Sam-

RESULTS

ple exclusion criteria are patients with infec-
tion, patients with coagulation disorders, and
patients with intraventricular hemorrhage. The
research instruments that will be used are the
results of a head CT scan, the results of labot-
atory examinations, and the results of medical
records to determine blood pressure. The data
collected is secondary data obtained from med-
ical records and the results of a CT scan of the
patient's head. The secondary data were the
bleeding volume, the number of leukocytes,
and the patient's mean arterial pressure. The
data are tabulated and calculated—the normal-
ity distribution of bleeding volume data is
tested with the Kolmogorov-Smirnov test. If
the data is normally distributed and homoge-
neous, continue with Pearson's test with a level
of 95% confidence. If the data is not normally
distributed, it will conduct data transformation.
If, after transformation, data become distrib-

uted normally, then next to the Pearson test."”
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Figure 1. Relation between Leucocyte Count and Bleeding Volume
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Figure 2. Relation between MAP and Bleeding Volume

The increased bleeding volume related to the
patient's leukocyte examination also tends to
increase, as shown in Figure 1. This study had
a significant relationship between the number
of leukocytes and the volume of intracerebral
hemorrhage (r=0.801, p=0.000).

Several studies that have been conducted pre-
viously also obtained a significant relationship
between the two variables. An example is the
research conducted by Hatta et al. and Suzuki
et al. each of these studies obtained a corre-la-
tion value of r=0.939 (p= 0.001) and r=0.050
(p<0.001).%"

Conversely, MAP was unrelated to its bleeding
volume, as shown in Figure 2. This study had
no significant relationship between the MAP

and the volume of intracerebral hemorrhage

(r=0,17, p=0,361).

DISCUSSION

Violi et al. "’ conducted a study to assess leuko-
cyte activation in patients with ischemic CVA
and hemorrhagic CVA, which was conducted
with a sample of 40 ischemic CVA patients and
12 hemorrhagic CVA patients. The study eval-
uated leukocyte activation using plasma oxi-
dant activity. This study found that the oxidant
activity, which indicates leukocyte activation,
was significantly increased in ischemic CVA
and hemorrhagic CVA patients compared to
the control group (healthy group). This study
concludes that leukocyte activation occurs in
patients with ischemic CVA and hemorrhagic
CVA."”

Peripheral leukocytes are a marker of the
immune system's activation and reflect the
activation of the inflaimmatory cascade after in-

tracerebral hemorrhage. The theory states that
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various immune system components will ap-
pear, including leukocytes, neutrophils, macro-
phages, active microglia, proinflaimmatory cy-
tokines, and complement components, so that
they can induce inflammatory reactions in he-
matomas in the surrounding area.” Tumor ne-
crosis factor (TNF), interleukin, monocyte
granulocyte colony-stimulating factor (GM-
CSF), and several other components will also
be released in the brain in CVA-B to brain in-
jury and act as a trigger factor for leukocyte
production.””. This factor is also a reasonably
strong feedback mechanism that starts with tis-
sue inflaimmation and then continues to form
large numbers of leukocytes that help eliminate
the cause of the inflammation.”® Some re-
searchers concluded that there is a significant
relationship between the number of leukocytes
and the bleeding volume in intracerebral hem-
otthagic CVA*'"® Although several studies
have shown a relationship between the number
of leukocytes and the volume of intracerebral
hemorrhage until now, the number of leuko-
cytes has not been used as a parameter to as-
sess the volume of bleeding. Due to confound-
ing factors that affect the relationship between
the number of leukocytes and the volume of
intracerebral hemorrhages, such as infection,
blood disorders, and others that affect the

number of leukocytes.*

CONCLUSION

This research has proven a strong and signifi-
cant relationship between leukocyte count and
bleeding volume in patients with intracerebral
hemorrhage, and there is no relationship be-
tween mean arterial pressure and bleeding vol-

ume in patients with intracerebral hemorrhage.

Thus, one alternative way to predict the vol-
ume of bleeding in CVA patients with intrac-
erebral hemotrhage is to look at the patient's
leukocyte examination results if a CT scan can-
not be done immediately. Hence, immediate
treatment can be done based on this result to

reduce the neurological deficits in patients.

REFERENCES

1. American Heart Association/American
CVA Association. An updated definition
of CVA for the 21st century. AHA/ASA
Expert Consensus Document. 2013: 44:2064-
2089.

2. US Faith. The relationship between the
volume of bleeding and the number of
leukocytes in hemorrhagic CVA (thesis).
Banda Aceh: Syiah Kuala University; 2074.

3. Bestue-Cardiel M, Martin-Martinez J, Itur-
riaga-Heras C, et al. Leukocytes and pri-
mary intracerebral hemorrhage. Revista de
Neurology. 1999: 29:968-971.

4. Haryuni S. Mean arterial pressure (MAP)
is associated with the incidence of mortal-
ity in patients with intracerebral hemor-
rhage CVA. Journal of Care. 2017: 5(1):123-
129.

5. Gapar. The relationship between the in-
crease in the number of leukocytes in
acute phase hemorrhagic CVA patients
with mortality in RSUD Dr. Abdul Aziz
Singkawang (thesis). Pontianak: Tan-
jungpura University, 2015.

6. Hatta SW, Ilyas M, Murtala B, et al. The
profile of the blood leukocyte count in the
acute phase of hemorrhagic CVA and is-
chemic CVA is related to the volume of
the lesion on a head CT scan. Hasanuddin
University Jonrnal. 2010:1-7.

7. Fauziah TR. The relationship between the
number of leukocytes with prognostic is-
chemic CVA in RSUD Dr. Moewardi Su-
rakarta (thesis). Surakarta: Muhammadi-
yah University of Surakarta, 2015.

8. Indonesian Ministry of Health. Basic
health research (Riskesdas) 2013. Health



MRAGNR MEDIKR

Berkala IImiah Kedokteran dan Kesehatan

e-ISSN 2774-2318
p-ISSN 2407-0505

10.

11.

12.

13.

14.

15.

16.

17.

18.

Research and Development Agency: Ja-
karta, 2013.

Bahrudin M. Clinical Neurology. Malang:
UMM Press; 2016.

Lindsay KW, Bone I, Fuller G. Neurology
and neurosurgery illustrated. Fifth edition.
Utrecht: Churchill Livingstone Elsevier;
2010.

Yunisa D. Differences in leukocyte mean
total platelet volume (MPV) and platelet
count in ischemic CVA patients with hem-
orrhagic CVA (thesis). Bandar Lampung:
University of Lampung, 2016.

Potter PA, Perry AG. Nursing fundamen-
tals textbook: concepts, processes, and
practices. Edition 4. Jakarta: EGC; 2005.
Rakhmawati S. The relationship between
the degree of hypertension in elderly pa-
tients with target organ complications at
the Kariadi General Hospital Semarang
for the period 2008-2012 (thesis). Sema-
rang: Diponegoro University, 2013.
Qurbany ZT, Wibowo A. Hemorrhagic
CVA ec hypertension grade I1. Unila's Me-
dullary Journal. 2016,5(2):114-118.
Broderick JP, Brott TG, Duldner JE, et al.
Volume of Intracerebral Hemorrhage is a
powerful and easy-to-use predictor of 30-
day mortality CVA. Journal of the Ameri-
can Heart Association. 1993: 24(7):987-
993.

Amirullah. Management research method-
ology. Malang: Bayumedia Publishing Ma-
lang; 2015.

Cahyono T. Statistics test correlation.
Banyumas: Yasamas; 2017.

Suzuki S, Kelley RE, Dandapani BK, et al.
Acute leukocyte and temperature reCVA-
Bonse in hypertensive intracerebral hem-
orrhage CVA. Journal of the American
Heart Association. 1995: 19:1020 -1023.

19.

20.

21.

22.

23.

24,

25.

20.

27.

28.

Violi F, Rasura M, Alessandti C, et al. Leu-
kocyte reCVA-Bonse in patients suffering
from acute CVA. Journal of the American
Heart Association. 1988: 19:1283 -1288.
Agnihotri S, Czap A, Staff I, et al. Periph-
eral leukocyte counts and outcomes after
intracerebral hemorrhage. Journal of Neu-
roinflammation. 2011: 8:1 -4.

Fewel M, Thompson G, Hoff J. CVA-
Bontaneous intracerebral hemorrhage.
Neurosurgical Focus. 2003: 15:1 -15.
Hartl R, Medary MB, Ruge M, et al. Eatly
white blood cell dynamics after traumatic
brain injury: effects on the cerebral micro-
circulation. Journal of Cerebral Blood
Flow and Metabolism. 1997: 17:1210 -
1220.

Guyton AC, Hall JE. Physiology textbook
_ medicine. Edition 11. Jakarta: EGC;
2007.

Hoffbrand AV, Petit JE, Moss PAH. Cap-
ita selected hematology. Edition 4. Jakarta:
EGC; 2005.

Suherman RS, Nurimaba N, Rusmartini T.
Correlation Among pressure blood with
the volume of bleeding in patients with
hemorrhagic CVA intracerebral in the
nerve Hospital Al Thsan Bandung 2015.
Journal of the Islamic University of Ban-
dung. 2016;2(2):608-615.

Nugrahanti SS, Ghofir A, Yudiyanta. Av-
erage pressure arteries more than 145
mmHg at the time enter house sick as
prognostic predictor of 7 -day mortality in
hemorrhagic CVA patients. Journal of Med-
tcine. 2011,;10(1):1-7.

Nugroho W. Gerontic and geriatric nurs-
ing. Jakarta: EGC; 2008.

Ngoerah 1. Fundamentals of neurology.
Surabaya: Airlangga University; 1991.



	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

