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Spontaneous brainstem haemorrhage in a patient with
uraemia undergoing initial hemodialysis: A case report
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Abstract. The present study reports the case of an elderly male
inpatient with uraemia who had a sudden onset of numbness and
weakness in the right limbs during sleep at night, accompanied
by blurred and double vision, during the induction of haemo-
dialysis (HD). Cranial computed tomography and magnetic
resonance imaging revealed signs of brainstem haemorrhage.
Consequently, a proactive treatment approach was adopted for
decreasing the blood and intracranial pressures of the patient,
and regular HD was continued. The condition of the patient
improved, and the limbs showed no impairment of sensation,
with normal movement. To the best of our knowledge, this is
the first reported case of an inpatient with uraemia undergoing
HD who developed a sudden brainstem haemorrhage during
the induction phase of HD and completely recovered after
conservative treatment. This unusual case deserves the atten-
tion of all clinicians, who should pay more attention to the
patients with spontaneous brainstem hemorrhage.

Introduction

Chronic kidney disease (CKD) is a rapidly increasing global
health burden and an important risk factor for cerebrovascular
diseases (1). Idiopathic cerebral haemorrhage (ICH) is the
second most common subtype of stroke, and usually results
in severe disability or mortality, particularly in elderly Asian
males (2). CKD is an independent risk factor for ICH, with ICH
being one of the factors leading to a higher mortality rate of
stroke among patients with CKD (3). Spontaneous brainstem
haemorrhage (SBH) is the most lethal type of ICH, with a poor
prognosis. SBH is one of the common neurosurgery diseases,
which may usually manifest with acute and critical onset, poor
prognosis and high mortality rate. Its incidence rate is ~10% of
cerebral hemorrhage, but the fatality rate is ~65%, depending
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on the site and amount of the cerebral haemorrhage (4).
Though there are differences in its morbidity, the neurological
prognosis of the majority of patients is poor. Since surgery is
not the recommended treatment strategy for SBH at present,
conservative treatment is usually adopted. With the continuous
understanding of the disease, as well as the development of
imaging technology and the improvement of the diagnosis
and treatment, the survival rate of patients with SBH has been
continuously improved, and a few patients can be cured after
treatment (4). However, the specific treatment method remains
controversial worldwide (4).

The present study reports the case of an elderly male
patient with uraemia who suffered from ICH at night in
hospital, during the induction of haemodialysis (HD). On the
basis of neurosurgery guidance, an active treatment approach
was adopted for controlling the blood and intracranial pres-
sures of the patient, and to continue regular HD. The condition
of the patient improved, and the limbs showed no impairment
of sensation, with normal movement lastly.

Case report

A 67-year-old Han Chinese male patient was admitted to
Nephrology Department of Baoding First Central Hospital
(Baoding, China) on 25th May 2022. The patient had been
diagnosed with intermittent bilateral lower limb oedema
9 years before, and was experiencing chest tightness for the
past 1 month. He was diagnosed with coronary atherosclerotic
heart disease 4 years before, and with hypertension 2 years
ago, with a maximum blood pressure (BP) of 190/100 mmHg;
however, his BP was not monitored regularly. When he
was diagnosed with bilateral lower extremity oedema
9 years before in our hospital, he had a urine protein
level of 3+ (normal range, negative), 24-h urine protein
level of 9.1 g (normal range, <150 mg), serum creatinine
level of 89 umol/l (normal range, 46.2-78.3), cholesterol
level of 13.3 mmol/l (normal range, 3.2-5.2), triglyceride
level of 2.40 mmol/l (normal range, 0.25-1.71), albumin level
of 23.37 g/1 (normal range, 40-55) and total protein level of
49.9 g/l (normal range, 60-85). The patient was diagnosed
with nephrotic syndrome but refused to undergo renal biopsy.
Methylprednisolone (40 mg once daily) and compounded
cyclophosphamide (50 mg twice daily) were recommended.
His condition improved following the above treatment and he
was subsequently discharged. However, he was not followed
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up regularly as an outpatient. He was diagnosed with elevated
creatinine levels 2 years ago and received oral herbal medi-
cations for around 1 year, but the specific name, dosage and
frequency were unknown. Without regular re-evaluation of
renal function. The patient developed chest tightness with
weakness and shortness of breath 10 days prior to presenta-
tion to the hospital, which worsened after activity, and was
admitted to our hospital for further treatment.

Physical examination at admission revealed the following
findings: BP of 165/108 mmHg, anaemic appearance, heart
rate of 105 beats/min, and facial and bilateral lower limb
oedema. Ultrasonography showed that both kidneys were
shrunken with diffuse lesions. The results of major laboratory
tests conducted at the hospital are shown in Table I. In view of
the condition that the patient had successively suffered from
multiple chronic diseases, his clinical diagnoses at admission
included the following: i) Chronic renal failure, uraemia and
renal anaemia; ii) coronary heart disease; iii) heart failure; and
iv) hypertensive disease (grade 3, high risk of coronary heart
disease). On 11th May 2022, the patient underwent HD via right
internal jugular vein catheterisation, and received treatment as
follows: Induced hemodialysis, lowering BP, improving heart
function and correcting anaemia and electrolyte disorders. His
condition gradually improved.

On 14th May 2022, the patient had a sudden onset of weak-
ness and numbness in the right limb during sleep at night,
which was accompanied by blurred and double vision, without
consciousness or limb movement disorder, and his BP was
186/105 mmHg. Physical examination showed normal muscle
strength of the upper right limb and grade I'V muscle strength of
the lower right limb. Bilateral pathological signs were absent.
Urgent cranial computed tomography (CT) (Fig. 1A) showed
high-density brainstem shadow, and brainstem haemorrhage
was considered. The neurosurgery department was therefore
consulted, and the patient was suspected to have a brainstem
haemorrhage of <5 ml. Since the patient was conscious and did
not have any limb movement disorder, surgery was contrain-
dicated; instead, bed rest and symptomatic antihypertensive
treatment were recommended. The patient was treated with
absolute bed rest, active BP monitoring to decrease BP, intra-
venous infusion of glycerol fructose and tranexamic acid,
regular HD three times a week, and anticoagulation with
citrate during HD.

On 17th May, re-evaluation via cranial CT (Fig. 1B)
showed that the area of brainstem high density was slightly
larger than that observed in the previous scan. In addition, the
patient experienced more discomfort, which was accompanied
by intermittent drowsiness. However, he did not have any limb
movement disorder, and he received intravenous infusion of
human serum albumin and diuretic therapy. On 21st May, his
condition improved, since the weakness and numbness on
the right side were significantly reduced, and he did not have
double vision. However, the patient refused to undergo cranial
CT owing to personal reasons. Glycerol fructose infusion was
discontinued, but the rest of the treatment continued to be the
same. On 27th May, cranial CT (Fig. 1C) showed high density
in the brainstem, which was significantly lower than that
previously observed. Although the patient had numbness in
the right limb, he did not have other symptoms of discomfort,
and could walk normally.

On 31st May, cranial magnetic resonance imaging and
magnetic resonance angiography (Fig. 2A-F) showed domi-
nant mixed-signal shadow in the cerebral bridge with a low
signal. The left middle cerebral artery was slightly narrowed,
and the posterior cerebral artery was stiffened bilaterally,
which was considered cerebral arteriosclerosis. The patient
still had numbness in the right limb and was then treated
with rehabilitation acupuncture, which was the stimulation of
specific acupuncture points along the skin of the body using
thin needles. It gradually improved his numbness in the right
limb, and subsequently he received regular HD.

Discussion

CKD and stroke are closely related, and the prevalence and
mortality of stroke are higher among patients with CKD,
particularly in those with uraemia (5). The specific pathogenic
mechanism of stroke can be attributed to both traditional and
non-traditional factors. The former include hypertension,
diabetes mellitus, carotid artery disease, heart failure and
dyslipidaemia, while the latter include proteinuria, uraemic
toxins, anaemia and mineral bone disease (1). In patients
with uraemia, the levels of toxins such as urea, creatinine and
guanidine normally increase, which may affect the adhesion
and production of platelets. In addition, the number of anti-
coagulant substances decreases, and the anticoagulant effect
is weakened, which may result to bleeding. Furthermore, HD
causes pathological alterations in haemodynamics in patients
with stroke undergoing HD, resulting in cerebral underperfu-
sion, enhanced atherosclerosis and greater BP fluctuations,
which further enhance the risk of stroke, particularly during
the early stages of HD (6).

SBH has the worst prognosis of all cerebral haemorrhages
and lacks uniform diagnostic criteria (7). The clinical diag-
nosis is mainly based on a history of hypertension, clinical
manifestations and imaging, and the exclusion of structural
cerebrovascular lesions and haemorrhagic brain tumor, which
may be diagnosed as hypertensive brainstem haemorrhage.
Since hypertensive brainstem haemorrhage mainly occurs in
the cerebral bridge, it is also called primary cerebral bridge
haemorrhage (7).

The present elderly male patient, who had a 9-year history
of nephrotic syndrome, a 4-year history of coronary artery
disease and a 2-year history of hypertension, was admitted to
the hospital with uraemia combined with heart failure, and was
treated with conventional HD. During the initial phase of HD,
the patient suddenly experienced SBH at night during sleep,
with a significant increase in BP. SBH may have occurred
due to traditional factors such as hypertension, heart failure
and hyperlipidaemia, or to non-traditional factors such as
proteinuria, uraemic toxins or anaemia. In addition, it may be
associated with the pathological alterations in haemodynamics
caused by HD. Sudden onset of SBH during night-time sleep
is considered to be associated with a significant increase in
nocturnal BP. Clinical guidelines recommend 24-h ambula-
tory BP monitoring in patients with CKD to detect nocturnal
hypertension and to help clinicians to treat it with antihyper-
tensive therapy (8.,9).

The incidence of SBH is low, accounting for 5-10% of
all ICH cases. SBH is characterised by acute onset, rapid
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Table I. Results of laboratory examination change in hospital.

Investigation Normal range Day 1 Day 3 Day 7 Day 14
Hb (g/1) 110.0-150.0 63.5 68.3 784 859
Plt (x10°/1) 125.0-350.0 3429 2954 3124 288.2
Alb (g/) 40.0-55.0 35.1 327 354 38.1
Urea (mmol/l) 2.6-7.5 38.1 183 249 15.7
CREA (gzmol/l) 41.0-73.0 1,076.7 665.7 485.2 5143
Serum sodium (mmol/l) 137.0-145.0 134.7 139.6 1423 139.6
Serum potassium (mmol/I) 3553 59 4.8 5.1 4.7
Serum calcium (mmol/l) 2.1-2.5 1.8 1.9 2.0 2.1
Serum phosphorus (mmol/1) 0.8-1.5 2.1 1.7 14 1.3
BNP (pg/ml) 0.0-100.0 4,185.2 2,6459 1,856.7 1,223.6
dimer (mg/1) 0.0-0.5 2.1 1.6 1.2 0.9
CRP (mg/1) 0.0-10.0 10.3 93 8.5 7.2
Fbg (g/) 1.8-3.5 4.6 42 39 34
LVEF (%) 45.0-55.0 38.0 420 450 51.0

Hb, hemoglobin; PlIt, platelet; Alb, albumin; CREA, creatinine; BNP, brain natriuretic peptide; Fbg, fibrinogen; CRP, C-reactive protein;
LVEEF, left ventricular ejection fraction.

Figure 1. (A) Brain CT on 14th May 2022 showed patchy high density in the brainstem with clear borders, which was considered to be a haemorrhage. (B) Brain
CT on 17th May showed patchy high density in the brainstem with clear borders, which was considered to be a haemorrhage slightly increased compared with
that of 14th May. (C) Brain CT on 27th May showed patchy high density in the brainstem with clear borders, which indicated that the haemorrhage appeared
to be decreasing in extent and had a reduced density compared with that of 17th May. The red arrow shows the haemorrhage site. CT, computed tomography.

deterioration and a high mortality rate (56-61.2%); hence, it  and quantity; however, the prognosis of the majority of patients
is the worst type of haemorrhagic stroke. The mortality rate  remains markedly poor (4,10). The treatment of SBH is usually
of SBH varies greatly due to differences in the bleeding site  conservative or surgical (craniotomy, puncture or drainage),
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Figure 2. Cranial magnetic resonance imaging + magnetic resonance angiography on 31st May showed a piece of (A) short T1 and (B) long T2 dominant mixed
signal shadow in the cerebral bridge, surrounded by low signal. (C) fluid attenuated inversion recovery and (D) diffusion-weighted imaging showed high signal
locally, and cerebral bridge haematoma was considered. (E and F) The lumen of the M1 segment of the left middle cerebral artery was slightly narrowed, and
the posterior cerebral artery was stiffened bilaterally, with uneven lumen thickness and slightly reduced branches, which indicated cerebral arteriosclerosis.

The red arrow shows the haemorrhage site.

which remains controversial (11,12). The majority of patients
with SBH who are hospitalised choose conservative medical
treatment due to unstable vital signs, high surgical and
complications, high costs, and lack of large-sample, high-level,
evidence-based assessment of surgical efficacy (13). However,
irrespectively of the treatment approach, the neurological
recovery of patients is usually poor.

In the present case study, the patient was conscious
during the onset of SBH, and CT revealed <5 ml cranial
bleeding. Since the patient had uraemia, hypertension and
coronary disease, surgery was relatively contraindicated, and
conservative treatment was considered more suitable instead.
Tranexamic acid may be safely and effectively administrated
for acute spontaneous intracerebral hemorrhage (14). On the
other hand, hyponatremia (Na <135 mmol/l) may be easily
overlooked in certain occasions, and it has been shown to
correlate with worse outcome in various studies on patients
with SBH (15). Thus, it is necessary to rectify hyponatremia,
but not too rapidly, as otherwise it may cause demyelination
of the pons and aggravate nervous system damage. Therefore,
serum sodium levels should be monitored, and the treatment
should be adjusted accordingly.

Moreover, intravenous dehydrating agents are often used
to correct plasma osmotic level and reduce intracranial pres-
sure during the acute period in patients with intracerebral
hemorrhage. Those dehydrating agents generally include
albumin, dexamethasone, mannitol and glycerin fructose.
Mannitol and glycerol fructose are the most commonly
used in clinical practice. Intravenous infusion of mannitol
has a rapid effect and a relatively short drug action time,
but it is not suitable for patients with renal insufficiency.
By contrast, glycerin fructose has a slower effect, but its

drug action time is longer, which is particularly suitable
for patients with renal insufficiency. Intravenous albumin
or dexamethasone can also be applied to increase clinical
efficacy apart from the ones mentioned above. In brief,
the specific type and dosage of drugs should be selected
according to the patient's condition, including the quantity
and location of intracranial hemorrhage, and the patient's
state of consciousness (13).

The present patient clinically manifested with hypoalbumin-
emia, hyperkalemia, hypocalcemia and hyperphosphatemia
(Table I) before dialysis, which is the common presentation
in patients with uraemia. The aforementioned laboratory
abnormalities were significantly improved after inducing
hemodialysis. However, the patient suffered from SBH at
sleep. Although the patient showed early-stage exacerbation,
his condition gradually improved after symptomatic treatment,
and numbness in the limbs at a later stage was relieved via
acupuncture. Finally, the patient recovered completely without
sequelae of limb movement or sensory impairment. Therefore,
conservative medical treatment appears to be more appropriate
for patients with SBH without impaired consciousness at the
onset and with less bleeding (4,16).

In conclusion, to the best of our knowledge, this is the
first case that reported sudden onset of SBH in a patient with
uraemia during the induction of HD. Although this patient
still need to be improved on his treatment in acute stage of
SBH, the present study may have clinical guidance for other
patients similar to him. Conservative treatment is suitable
for mild cases of SBH, but not severe ones. Since the onset of
the SBH is sudden, and the therapeutic effects and prognosis
are usually poor, prevention is especially important. It is of
great clinical importance to actively screen the risk factors
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of SBH in patients with CKD, and to promptly control
hypertension, hyperglycaemia and hyperlipidaemia. Hence,
systematic evaluation of the aforementioned factors can
help clinicians to select an appropriate treatment strategy
and predict prognosis (17). SBH may cause serious and
extensive damage of neurological function, so it is unlikely
to be fundamentally improved through one prescription,
which requires persistent exploration and the integration
of multidisciplinary technologies (16). In the future, more
delicate internal- medicine and surgical techniques will be
applied to reduce the damage of those patients and enhance
recovery.
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