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CLINICAL STUDY

Hemorrhagic Stroke in Chronic Dialysis Patients

Mei-Fen Pai,’ Shih-Ping Hsu,' Yu-Sen Peng,1 Kuan-Yu Hung,l’z’*
and Tun-Jun Tsai’

'Division of Nephrology, Department of Internal Medicine,
Far Eastern Memorial Hospital, Taipei, Taiwan, R.O.C.
Department of Internal Medicine, National Taiwan University Hospital and
National Taiwan University Medical College, Taipei, Taiwan, R.O.C.

ABSTRACT

Aims: This study was designed to retrospectively investigate the clinical profiles,
disease course and management of hemorrhagic stroke in chronic dialysis patients. We
emphasized on the factors affecting the prognosis. Patients and Methods: We
retrospectively studied (January 1991—June 1999) the chronic dialysis patients who
were admitted to our facility with a diagnosis of acute hemorrhagic stroke. The
medical results were reviewed in detail and the clinical characteristics, laboratory data
and management records of each individual were collected for analysis. Results: There
were 16 patients analyzed in total, 9 males and 7 females. The average age was
59.4+13.3 years old. Before admission, 14 patients received chronic hemodialysis
(HD) and two patients peritoneal dialysis (PD). The co-morbidities included
hypertension (16/16), Diabetes Mellitus (DM) (9/16), previous cerebrovascular
accidents (9/16) and hyperlipidemia (5/16). The locations of cerebral hemorrhage
(CH) were: the putamen (6/16), brain stem (3/16), thalamus (3/16) and others (4/16).
Among the 14 HD patients, 8 remained on HD after onset of CH, while 6 switched to
PD. Those who received PD before their development of CH continued to perform
PD. The overall mortality was 44% (7/16). One of the 8 patients who continued on HD
died (mortality 12.5%). Among the 8 patients who received PD, 6 died (mortality
75%). Two patients who underwent surgical intervention also passed away. The major
cause of death was neurological deterioration. The interval between the onset of CH
and death was short (15+13 days, range 2—-39 days). Conclusion: The overall
prognosis of CH in the chronic dialysis population is poor. Patients with lower
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hemoglobin levels upon presentation and those performing PD after CH may have

even worse prognosis.
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INTRODUCTION

Cardiovascular diseases and cerebrovascular dis-
eases are important causes of death in chronic dialysis
patients.!" =>! The risk of stroke is five times higher in
dialysis patients than in the general population.'>”! Co-
morbid conditions, such as hypertension, diabetes and
hyperlipidemia, which are risk factors of cerebrovas-
cular disease, are common in chronic dialysis patients.
According to previous reports, the incidence of cerebral
hemorrhage (CH) may be higher than cerebral infarct
(CI) in patients under chronic dialysis./**~'" CH could
result in significant mortality and morbidity of the
patients.”''~'*1 However, the optimal modality of
dialysis after CH is still controversial, although, there
is a preference towards slow continuous dialysis, such
as peritoneal dialysis (PD) and continuous renal
replacement therapy.!'> 2!

This study was designed to retrospectively inves-
tigate the clinical profiles, disease course and manage-
ment of CH in chronic dialysis patients.

PATIENTS AND METHODS

We retrospectively studied chronic dialysis patients
who were admitted to our hospital (January 1991 —June
1999) with the diagnosis of acute hemorrhagic stroke.
All patients had been dialyzed for more than one
month. Qualified neurologists under classical neuro-
logical findings made the diagnosis of hemorrhagic
stroke. Brain computed tomography scans were avail-
able for every patient. The medical results were
reviewed in detail and the clinical characteristics,
laboratory data and management records of each in-
dividual were collected for analysis.

Statistical Analysis

All data was recorded as Mean+SEM, except
where otherwise indicated. For comparisons of age,
duration of dialysis and biochemical parameters
between survivor and non-survivor groups, the Stu-
dent’s unpaired t-test was used. To compare the

Hemorrhagic stroke; Hemodialysis-peritoneal dialysis; Hemoglobin.

proportions of male and female patients and the mode
of dialysis between the groups, the Chi-square method
was used. Statistical significance for intergroup com-
parison was defined as p<0.05.

RESULTS

Clinical characteristics are shown in Table 1.
There were 16 patients analyzed in total (9 males, 7
females). The average age was 59.4+13.3 (range: 32—
80) year-old. Fourteen patients had HD and 2 patients
had PD. The average duration of dialysis was 31.3+
35.5(range, 1-108) months. Co-morbidities included:
hypertension (16/16), diabetes (9/16), previous cere-
brovascular accidents (9/16) and hyperlipidemia (5/16).
The locations of CH included: the putamen (6/16),
brain stem (3/16), thalamus (3/16), massive (2/16) and
others (2/16) (Table 2). CH involving more than one
lobe was defined as ‘‘massive.”’

When they arrived at our emergency station, 6
patients were unconsciousness and 3 were intubated
immediately. The blood pressure and heart rate at
presentation of each victim are shown in Table 3.
Among the 14 patients who had chronic HD before
CH, 8 patients continued HD and the other 6 patients
switched to PD for the sake of reducing the risk of
increased intracranial pressure. Three of these 6
patients who switched to PD returned to receive HD
later due to ultrafiltration failure of the PD technique.
The 2 patients who were under chronic PD continued

Table 1. Clinical characteristics of the patients (n=16).
Age, years (range) 59.4+13.3 (32-80)
Sex (M:F) 9:7
Hypertension 16/16 (100%)
Diabetes 9/16 (56.3%)
Hyperlipidemia 5/16 (31.3%)

Previous CVA

Duration of dialysis, mon.(range)
Hemodialysis

Peritoneal dialysis

9/16 (56.3%)
31.3+35.5 (1-108)
14/16 (87.5%)
2/16 (12.5%)

CVA, cerebrovascular accident.
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Table 2. Locations of intracerebral hem-

orrhage.

No. of patients
Putamen 6/16 (37.5%)
Thalamus 3/16 (18.8%)
Brain stem 3/16 (18.8%)
Massive 2/16 (12.5%)
Others 2/16 (12.5%)

to perform PD after the onset of CH (Table 4). In our
patients, no one received continuous renal replacement
therapy, defined as continuous venovenous hemofiltra-
tion (CVVH).

The overall mortality was 44% (7/16). Among the
8 patients who continued HD, one died (making
mortality rate of 12.5%). Among the 8 patients who
had PD after CH, 6 patients died (a mortality rate of
75%). Two patients underwent surgical intervention,
but unfortunately, both of them died. The major cause
of death after surgery was neurological deterioration.
The interval between the onset of CH and death was
short (15.0+13.0 days, 2—39 days). When we com-
pared the clinical parameters of patients between the
survival group and the non-survival group, only the
hemoglobin concentrations and the mode of dialysis
after the episode were found to be statistically
significant (Table 5). The patients with lower hemo-
globin concentrations at presentation and those who
underwent PD after CH had worse prognoses. Although
not statistically significant, tendencies were found in
the non-survival group towards older age, longer
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duration of dialysis, and worse neurological status at
the onset of CH.

DISCUSSION

Stroke remains the second leading cause of death
in the general population in Taiwan,** and the risk of
this disorder is significantly greater in the end stage
renal disease (ESRD) population.'®™'" Indeed, it
accounts for 5.6—11% of death in the ESRD popula-
tion!**?* and results in significant morbidity of the
patients. The incidence of stroke in chronic dialysis
patients is reported to be 11.5 to 17.2 per 1,000 patient
year.'®8) The relative risk to dialysis patients, com-
pared to the general population, is 5 times higher for
stroke, 10 times higher for CH, and twice as high for
CL!®! Interestingly, the incidence of CH is higher than
CL!*#~1%1 Furthermore, CH in a chronic dialysis popu-
lation occurs 10 years earlier than in the general pop-
ulation,'® and has an especially poor prognosis.''! =¥
From the literature review, it has been suggested
that hypertension,'®*'% left ventricular hypertrophy,'”’
low Kt/V,[g] low albumin and cholesterol levels'®
should be recognized as risk factors for CH in the
ESRD population. Not all these risk factors were
available in our work, except that all of our patients
had hypertension and were under antihypertensive
treatment before CH. The prevalence of hypertension
in the general dialysis population in Taiwan is 50%.1*!
Most of our patients had hematoma located at the
putamen and thalamus, which are traditionally thought
to be the sites of hypertensive hemorrhage.!??”!

Table 3. Initial manifestations.
Patient Location of ICH Consciousness BP (mmHg) HR/min Outcome
1 Putamen E4M6VS5 130/60 80 Survived
2 Occipital lobe E4AM6VS5 150/100 80 Survived
3 Putamen E4M6V5S 190/110 92 Survived
4 Cortex E4M5V5 139/51 72 Survived
5 Putamen Lethargic 200/100 - Survived
6 Thalamus E4M6V5 138/88 131 Survived
7 Pontine Arousable 194/113 103 Survived
8 Thalamus E1IM3V1 152/58 92 Survived
9 Putamen E4M6Va 171/104 68 Survived
10 Pontine EIM2Vt 99/52 79 Died
11 Pontine E3M5Va 166/80 81 Died
12 Massive E1IMI1Vt 200/80 64 Died
13 Putamen E1IM4V2 201/114 83 Died
14 Massive EIMI1Vt 140/70 103 Died
15 Putamen E4M6V1 207/119 88 Died
16 Thalamus EIM1V2 254/100 78 Died
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Table 4. Selection of dialysis mode.
Before ICH After ICH No. of patients Survived Non-survived
Hemodialysis Hemodialysis 8/16 (50%) 7/8 1/8 (12.5%)
Hemodialysis Peritoneal dialysis 6/16 (27.5%) 2/6 4/6 (66.7%)
Peritoneal dialysis Peritoneal dialysis 2/16 (12.5%) 02 2/2 (100%)
Table 5. Comparison of clinical parameters between survived and non-survived groups.
Survived Non-survived P value
Age, years 57+14.2 62.6+12.3 0.415
Sex (female) 4/9 4/7 1.00
Duration of dialysis, months 22.1+12.5 43+51.5 0.331
DM 6/9 3/7 0.615
Hb conc. at presentation, gm/dL 10.6+1.4 8.7+1.42 0.018 (<0.05)
Glascow coma scale at presentation 12.9+3.76 5.86+3.19 0.334
Peritoneal dialysis after ICH 2/9 6/7 0.041 (<0.05)

These observations imply that hypertension might
play an important role in the development of CH in
our patients.

In patients with CH, dialysis itself may entail
specific problems, chief of which is increased intra-
cranial pressure and progressive brain edema as a result
of rapid changes in serum osmolality and pH
values.!'> 1821281 Other major problems of dialysis
are a tendency to hemorrhage in response to systemic
anticoagulation and insufficient dialysis.””®! Gonda,
et al.'"”! reported 17 neurosurgical patients who were
assigned to either continuous dialysis [continuous
arteriovenous hemofiltration (CAVH), continuous am-
bulatory PD (CAPD), and cyclic PD] or intermittent
dialysis [intermittent HD (IHD) and intermittent PD].
They found that continuous dialysis appeared to be
superior to intermittent dialysis for survival; in this the
former produced less brain edema. Yorioka, et al.''®
also observed that patients having CAPD after CH had
better prognosis than those undergoing IHD after CH.
However, in this work, we did not observe any
advantage in prognosis of PD in our patients. To the
contrary, the patients having PD had significantly
worse prognosis. In a recent review by Davenport,
PD!®! in patients with acute brain injury is said to have
disadvantages like cardiovascular and intracranial
instability caused by rapid changes in intraperitoneal
volume, and poor dialysis efficacy. They recommended
continuous renal replacement therapy like CAVH or
CVVH. Joseph, et al.®” also report that the risk of
fatal stroke is higher in patients on PD, although the
reason was unclear. The patient number of this work
was limited; therefore the result might not have
important clinical significance.

The prognosis of CH in chronic dialysis patients is
poor.”12=14 The short-term mortality rate is reported
to be as high as 70%. The long-term survival rate is
also poor. CH in chronic dialysis patients is clinically
more severe and the patients tend to have larger
hematoma at presentation.'''"'*! Large hematoma
Volume,[“’m poor admission Glascow coma scale,
age >65 years, sugar >200 mg/dL!"*! and DM™®! are
reported to be poor prognostic factors. The mortality of
our patient group was 44%. The duration between the
onset of CH and death was short, 15.0+13.0 days (2—
39 days). Poor prognostic factors showing statistical
significance include: lower hemoglobin levels at
presentation and selection of PD after CH (Table 5).
Low hemoglobin levels in chronic dialysis population
are associated with inadequate dialysis, chronic ill-
ness,m] poor nutritional status®"! and bleeding ten-
dency.®*' These conditions may contribute to a poor
prognosis in the non-survivor group.

In conclusion, CH in patients under maintenance
dialysis had a high rate of acute death. Control of
hypertension may help to reduce the risk of this
dreadful complication. Further investigation is required
to define the optimal method of dialysis in patients
with CH.

REFERENCES

1. Linder, A.; Charra, B.; Sherrard, B.H. Acceler-
ated atherosclerosis in prolonged maintenance
hemodialysis. N. Engl. J. Med. 1974, 290, 697—
701.

2. Lazarus, J.M.; Lowire, E.G.; Hampers, C.L.;

MARCEL DEKKER, INc. m
270 Madison Avenue, New York, New York 10016 e

Copyright © Marcel Dekker, Inc. All rights reserved.



ORDER |

Hemorrhagic Stroke in Chronic Dialysis Patients

10.

11.

12.

13.

14.

Merril, J.P. Cardiovascular disease in uremic
patients on hemodialysis. Kidney Int. 1975, 7
(Suppl. 2), 167-175.

Degoulet, P.; Legraim, M.; Reach, I.; Aime, F.;
Devries, C.; Rojas, P.; Jacobs, C. Mortality risk
factors in patients treated by chronic hemodialysis.
Nephron 1982, 37, 103—110.

Iseki, K.; Kawazoe, N.; Osawa, A.; Fukiyama, K.
Survival analysis of dialysis patients in Okinawa,
Japan. Kidney Int. 1993, 43, 404—4009.

Said, G. Neurological aspects of dialysis patients.
In Replacement of Renal Function by Dialysis;
Jacobs, C., Ed.; Kluwer Academic Publishers:
Dordrecht, The Netherlands, 1996; 1243-1259.
Iseki, K.; Kinjo, K.; Kimura, Y.; Osawa, A.;
Fukiyama, K. Evidence for high risk of cerebral
hemorrhage in chronic dialysis patients. Kidney
Int. 1993, 44 (5), 1086—1090.

Nissenson, A.R.; Levin, M.L.; Klawans, H.L.;
Nausieda, P.L. Neurological sequelae of end stage
renal disease. J. Chronic. Dis. 1977, 30 (11), 705-
733.

Iseki, K.; Fukiyama, K.; The Okawa Dialysis Study
(OKIDS) Group. Clinical demographics and long-
term prognosis after stroke in patients on chronic
hemodialysis. The Okinawa Dialysis Study
(OKIDS). Nephrol. Dial. Transplant. 2000, 15
(11), 1808—-1813.

Kawamura, M.; Fijimoto, S.; Hisanaga, S.; Yama-
moto, Y.; Eto, T. Incidence, outcome, and risk
factors of cerebrovascular events in patients under-
going maintenance hemodialysis. Am. J. Kidney
Dis. 1998, 31 (6), 991-996.

Onoyama, K.; Kumagai, H.; Miishima, T.; Tsur-
uda, H.; Tomooka, S.; Motomura, K.; Fujisjima,
M. Incidence of strokes and its prognosis in
patients on maintenance hemodialysis. Jpn. Heart
J. 1986, 27 (5), 685-691.

Iseki, K.; Fukiyama, K. Predictors of stroke in
patients receiving chronic hemodialysis. Kidney
Int. 1996, 50 (5), 1672-1675.

Tsurushima, H.; Kamezaki, T.; Yambe-Nakamura,
H.; Meguro, K.; Ohasi, N.; Nose, T. Management
of putaminal hemorrhage in patients with chronic
renal failure. No Shinkei Geka, Neurol. Surg.
1998, 26 (10), 897-901.

Lin, C.L.; Kwan, A.L.; Howng, S.L. Prognosis of
spontaneous intracerebral hemorrhage in hemodi-
alysis patients. Kao-Hsiung I Hsueh Ko Hsueh Tsa
Chih [Kaohsiung J. Med. Sci.] 1999, 15 (8), 484—
490.

Onoyama, K.; Ibayashi, S.; Nanishi, F.; Okuda, S.;
Oh, Y.; Hirakata, H.; Nishimura, Y.; Fujisjima, M.
Cerebral hemorrhage in patients on maintenance

REPRINTS

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

169

hemodialysis. CT analysis of 25 cases. Eur.
Neurol. 1987, 26 (3), 171-175.

Tek, E.; Sekerci, S.; Arslan, G. Intraoperative
hemodialysis during emergency intracranial sur-
gery. Anesth. Analg. 1996, 83 (8), 658—659.
Yorioka, N.; Oda, H.; Ogawa, T.; Tanguchi, Y.;
Kushihata, S.; Takemasa, A. Continuous ambula-
tory peritoneal dialysis is superior to hemodialysis
in chronic dialysis patients with cerebral hemor-
rhage. Nephron 1994, 67, 365-366.

Gondo, G.; Fujitsu, K.; Kuwabara, T.; Mochi-
matsu, Y.; Ishiwata, Y.; Oda, H.; Takagi, N.;
Yamashita, T.; Fujino, H.; Kim, T. Comparison of
five modes of dialysis in neurosurgical patients
with renal failure. Neurol. Med.-Chir. 1989, 29
(12), 1125-1131.

Davenport, A. Renal replacement therapy in the
patients with acute brain injury. Am. J. Kidney
Dis. 2001, 37 (3), 457-466.

Caruso, D.M.; Vishteh, A.G.; Greene, K.A.;
Matthews, M.R.; Carrion, C.A. Continuous hemo-
dialysis for the management of acute renal fail-
ure in the presence of cerebellar hemorrhage.
Case report. J. Neurosurg. 1998, 89 (4), 649-652.
Janssen, M.J.; can der Meulen, J. The bleeding risk
in chronic hemodialysis: preventive strategies in
high-risk patients. Neth. J. Med. 1996, 48 (5),
198-207.

Krane, N.K. Intracranial pressure measurement
in a patient undergoing hemodialysis and perito-
neal dialysis. Am. J. Kidney Dis. 1989, 13 (4),
336-339.

Causes of Death, Annual Data Report; Department
of Health: Taiwan, 2001.

Bethesda, M.D. Annual Data Report, Renal Data
System (1995); National Institutes of Health, Na-
tional Institutes of Diabetes and Digestive and
Kidney Disease, 1995; Vol. 14, 79-90.

European Dialysis and Transplantation Associa-
tion. Report on management of renal failure in
Europe, XX I IV. Nephrol. Dial. Transplant. 1993,
10 (Suppl. 5), 12.

Lai, Y.H.; Huang, S.J.; Yang, W.C. Dialysis
treatment in Taiwan. Acta Nephrol., Taiwan Soc.
Nephrol. 1998, 12, 157-170.

Bae, H.; Jeong, D.; Doh, J.; Lee, K.; Yun, I.; Byun,
B. Recurrence of bleeding in patients with
hypertensive intracerebral hemorrhage. Cerebro-
vasc. Dis. 1999, 9 (2), 102-108.

Hsiang, J.N.; Zhu, X.L.; Wong, L.K.; Kay, R;
Poon, W.S. Putaminal and thalamic hemorrhage in
ethnic Chinese living in Hong Kong. Surg. Neurol.
1996, 46 (5), 441-445.

Yoshida, S.; Tajika, T.; Yamasaki, N.; Tanikawa

MARCEL DEKKER, INc. ﬂ
270 Madison Avenue, New York, New York 10016 e

Copyright © Marcel Dekker, Inc. All rights reserved.



170

29.

30.

ORDER |

T.; Kitamura, K.; Kubo, K.; Lyden, P.D. Dialysis
dysequilibrium syndrome in neurosurgical pa-
tients. Neurosurgery 1987, 20 (5), 716-721.

Joseph, M.; Charles, E.; Romesh, G.; Pravin, C.S.
Risk of fatal cerebrovascular accident in patients
on peritoneal dialysis versus hemodialysis. J. Am.

Soc. Nephrol. 1997, 8, 1342—1347.
Radtke, H.W.; Frei, U.; Erbes, P.M.; Schoeppe,

W.; Koch, K.M. Improving anemia by hemodial-
ysis: effect on serum erythropoietin. Kidney Int.
1980, 17, 382-387.

REPRINTS

31.

32.

Pai et al.

Madore, F.; Bridges, K.; Brungnara, C.; Lew,
N.L.; Lowire, E.G.; Lazarus, J.M.; Owen, W.F.
A population study of the interplay between iron,
nutrition, and inflammation in erythropoiesis in
hemodialysis patients (abstract). J. Am. Soc.
Nephrol. 1996, 7, 1456.

Fernandez, F.; Goudable, C.; Sie, P.; Ton-That, H.;
Durand, D.; Suc, J.M.; Bonen, B. Low hematocrit
and prolonged bleeding time in uremia patients:
effect of red cell transfusions. Br. J. Hematol.
1985, 59, 139-148.

MARCEL DEKKER, INc.
270 Madison Avenue, New York, New York 10016

Copyright © Marcel Dekker, Inc. All rights reserved.

) 1



Request Permission or Order Reprints|nstantly!

Interested in copying and sharing this article? In most cases, U.S. Copyright
Law requires that you get permission from the article’ s rightsholder before
using copyrighted content.

All information and materials found in this article, including but not limited
to text, trademarks, patents, logos, graphics and images (the "Materials"), are
the copyrighted works and other forms of intellectual property of Marcel
Dekker, Inc., or itslicensors. All rights not expressly granted are reserved.

Get permission to lawfully reproduce and distribute the Materials or order
reprints quickly and painlessly. Simply click on the "Request Permission/
Order Reprints' link below and follow the instructions. Visit the

U.S. Copyright Office for information on Fair Use limitations of U.S,
copyright law. Please refer to The Association of American Publishers
(AAP) website for guidelines on Fair Use in the Classroom.

The Materials are for your personal use only and cannot be reformatted,
reposted, resold or distributed by electronic means or otherwise without
permission from Marcel Dekker, Inc. Marcel Dekker, Inc. grants you the
limited right to display the Materials only on your personal computer or
personal wireless device, and to copy and download single copies of such
Materials provided that any copyright, trademark or other notice appearing
on such Materiasis also retained by, displayed, copied or downloaded as
part of the Materials and is not removed or obscured, and provided you do
not edit, modify, ater or enhance the Materials. Please refer to our Website

User Agreement for more details.

Request Permission/Order Reprints

Reprints of this article can also be ordered at
http://www.dekker.com/servlet/product/DOI/101081JD1120038504


http://www.copyright.gov/fls/fl102.html
http://www.publishers.org/conference/copyguide.cfm
http://www.dekker.com/misc/useragreement.jsp
http://www.dekker.com/misc/useragreement.jsp
http://s100.copyright.com/AppDispatchServlet?authorPreorderIndicator=N&pdfSource=SPI&publication=JDI&title=Hemorrhagic+Stroke+in+Chronic+Dialysis+Patients&offerIDValue=18&volumeNum=26&startPage=165&isn=0886-022X&chapterNum=&publicationDate=&endPage=170&contentID=10.1081%2FJDI-120038504&issueNum=2&colorPagesNum=0&pdfStampDate=06%2F08%2F2004+06%3A45%3A44&publisherName=dekker&orderBeanReset=true&author=MeiFen+Pai%2C+ShihPing+Hsu%2C+YuSen+Peng%2C+KuanYu+Hung%2C+TunJun+Tsai&mac=wS98pNPGsOHCKpus5PNOIQ--

