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Dialysis-Associated Acquired Cystic Kidney 
Disease as a Cause of Progressive Renal 
Hemorrhage in a Patient Receiving Hemodialysis: 
A Case Report
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	 Patient:	 Male, 68-year-old
	 Final Diagnosis:	 Spontaneous hemorrhage of dialysis-associated acquired cystic kidney disease
	 Symptoms:	 Right lower abdominal and lumbar pain
	 Clinical Procedure:	 —
	 Specialty:	 Nephrology • Urology

	 Objective:	 Management of emergency care
	 Background:	 Acquired cystic kidney disease is a known complication in patients receiving hemodialysis and one cause of 

spontaneous hemorrhage. Spontaneous hemorrhage of acquired cystic kidney disease in patients receiving he-
modialysis was previously described as a rare condition with a poor prognosis. This report describes the case 
of a 68-year-old man with dialysis-associated acquired cystic kidney disease presenting with spontaneous in-
tracystic hemorrhage.

	 Case Report:	 A 68-year-old man on maintenance hemodialysis for 2 years presented with right lower abdominal and lum-
bar pain 5 hours after hemodialysis. Physical examination revealed percussion tenderness over the right renal 
region. The patient had normal coagulation functions and used low-molecular-weight heparin for anticoagula-
tion during hemodialysis. Both the conservative management and artery embolization with digital subtraction 
angiography were unsuccessful. Dynamic monitoring of hemoglobin concentration indicated a downward trend. 
Computed tomography of the abdomen revealed progressive enlargement of the hematoma. Subsequently, the 
patient underwent a right nephrectomy. Postoperative gross pathological finding verified spontaneous hemor-
rhage caused by rupture of dialysis-associated acquired cystic kidney disease. Postoperatively, the level of he-
moglobin remained stable.

	 Conclusions:	 This case with spontaneous hemorrhage of dialysis-associated acquired cystic kidney disease highlights the 
need for surveillance in patients receiving hemodialysis. Prompt surgical intervention is beneficial for patients 
with dialysis-associated acquired cystic kidney disease presenting with spontaneous hemorrhage and a per-
sistent decline of hemoglobin.
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Introduction

Hemodialysis is the most common form of kidney replacement 
therapy worldwide, accounting for approximately 69% of all kid-
ney replacement therapy and 89% of all dialysis treatment [1]. 
Patients receiving hemodialysis are generally believed to have 
an increased risk of hemorrhage due to platelet dysfunction, 
altered platelet-vessel wall interactions, and the factors that 
inhibit normal platelet adhesion and aggregation [2]. One pro-
spective cohort study demonstrated that the risk of bleeding 
was 1.5-fold higher in patients receiving hemodialysis com-
pared with those receiving peritoneal dialysis [3].

Spontaneous hemorrhage is a rare clinical syndrome character-
ized by an acute onset of spontaneous renal hemorrhage into 
the subcapsular, perirenal, and/or pararenal spaces, without 
a history of antecedent trauma, and may present with Lenk’s 
triad, which consists of acute flank or abdominal pain [4]. 
Acquired renal cystic disease (ACKD), as a known complication 
of hemodialysis, is a possible cause of spontaneous hemor-
rhage [5,6]. Spontaneous hemorrhage of ACKD in patients re-
ceiving hemodialysis was previously described as a rare con-
dition with a poor prognosis [7-9].

This report describes the case of a 68-year-old man with dial-
ysis-associated ACKD presenting with spontaneous intracystic 
hemorrhage. This report is intended to (1) heighten clinical vig-
ilance for ACKD rupture when spontaneous hemorrhage occurs 
in patients receiving hemodialysis and (2) offer clinical experi-
ence to guide therapeutic decisions for patients with dialysis-
associated ACKD with spontaneous intracystic hemorrhage.

Cases Report

A 68-year-old man was admitted to the hospital with severe 
right lower abdominal and lumbar pain. Nine years earlier, he 
underwent surgery of left kidney resection due to renal cell 
carcinoma. Two years earlier, he entered end-stage renal fail-
ure and began maintenance hemodialysis with arteriovenous 
fistula 3 times a week. Five hours before admission, he attend-
ed hemodialysis for 4 hours and used low-molecular-weight 
heparin for anticoagulation. He had hypertension and type 2 
diabetes mellitus. His blood pressure was controlled around 
120/70 mm Hg. He denied the usage of other drugs affecting 
coagulation function, such as antiplatelet drugs. He also de-
nied the history of coagulopathy and trauma. Physical exam-
ination revealed that vital signs were stable. Percussion ten-
derness over the right renal region was noted. The remaining 
physical examination findings were unremarkable.

After admission, laboratory tests were performed. Hematological 
testing showed a red blood cell count of 3.38 × 1012/L 

(4.3-5.8 × 1012/L), hemoglobin level of 105 g/L (130-175 g/L), 
and platelet count of 153 × 109/L (125-350 × 109/L). Coagulation 
functions (prothrombin time, activated partial thromboplas-
tin time, and fibrinogen) were all within the reference range. 
Computed tomography (CT) of the upper abdomen demonstrat-
ed ACKD, subcapsular hemorrhage around the right kidney, and 
blood accumulation in the posterior peritoneum (Figure 1A).

After 4 days of conventional therapy, his hemoglobin level 
dropped to 70 g/L (130-175 g/L). The CT scan of the upper ab-
domen was re-examined, showing that the volume of the sub-
capsular hematoma increased (Figure 1B). Digital subtraction 
angiography was conducted immediately and showed multiple 
irregular patchy areas of contrast extravasation at the distal 
end of the right renal artery (Figure 1C). Subsequently, right 
renal artery embolization was performed.

However, the hemoglobin concentration was still declining and 
gradually dropped to 56 g/L (130-175 g/L) on the second day 
following digital subtraction angiography. Therefore, the pa-
tient underwent a right nephrectomy. The resected right kid-
ney contained a ruptured and hemorrhagic cyst measuring 
14 × 11 cm, with blood clots within the cyst cavity (Figure 1D), 
confirming spontaneous hemorrhage associated with ACKD. 
Microscopically, glomerulosclerosis and tubular dilatation were 
observed in the renal parenchyma surrounding the ruptured 
hematoma (Figure 1E). Postoperatively, the level of hemoglo-
bin remained stable.

Discussion

This report describes a case of dialysis-associated ACKD pre-
senting with spontaneous hemorrhage. Rapid diagnosis, con-
tinuous monitoring, and prompt interventional and surgical 
treatment were essential to optimize outcomes and prevent 
mortality. Previous retrospective studies have shown that the 
most common underlying cause of spontaneous hemorrhage 
is renal neoplasm (60%-65%), with vascular malformations 
(20%-30%) also being cited as triggers in the general popu-
lation [10]. Ruptured renal cyst has also been found to be a 
cause of spontaneous hemorrhage, accounting for 13.6% of 78 
patients during a 13-year period [10]. In a Chinese cohort in-
volving 50 patients with spontaneous hemorrhage, the second 
most common cause was renal cysts (10 cases, 20%), with 8 
ACKD cases and 2 autosomal dominant polycystic kidney dis-
ease cases [11]. Among these 10 patients with renal cysts, 9 
were patients receiving hemodialysis, which suggests that the 
incidence of spontaneous hemorrhage caused by ACKD rup-
ture in the hemodialysis population might be higher than that 
in the general population. This requires further study.
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In another study, the prevalence of ACKD was 7% to 22% in 
the pre-dialysis population, increased to 44% within the first 
3 years after the initiation of dialysis, and reached 79% after 
more than 3 years of dialysis. The prevalence rose to as high 
as 90% after 10 years on dialysis [6]. ACKD can be complicat-
ed by episodes of renal pain, cyst rupture, cyst hemorrhage, 
and malignant transformation into renal cell carcinoma [12]. 
Because large hemorrhages can obscure small masses and rup-
tured cysts, some authors speculated that the cause of spon-
taneous hemorrhage might be related to the rupture of ACKD. 
In our study, the patient had ACKD and spontaneous hemor-
rhage, and the resected kidney showed a ruptured and bleed-
ing area of a cyst, which confirmed that the cause of sponta-
neous hemorrhage was the rupture of ACKD.

The increased bleeding risk associated with hemodialysis may 
be explained by platelet dysfunction and impaired platelet–ves-
sel wall interactions. Furthermore, the high prevalence of an-
tiplatelet and anticoagulant drug use could play an important 
role [2,3]. A previous study has shown that 1 in 7 patients on 
dialysis might experience a major hemorrhage within 3 years 
of dialysis initiation [13]. A meta-analysis showed that the risk 
of cyst bleeding was lower in patients undergoing peritoneal 

dialysis than in those receiving hemodialysis requiring anti-
coagulation [14]. Our patient was treated with low-molecu-
lar-weight heparin for anticoagulation during hemodialysis. 
Whether spontaneous hemorrhage in patients receiving he-
modialysis was related to the use of anticoagulants remains 
unclear. Previous studies were mostly small-sample retrospec-
tive studies, and it is not yet possible to determine the corre-
lation between the spontaneous hemorrhage and anticoagu-
lants [7,11]. The reasoning for increased bleeding in patients 
receiving hemodialysis is multifactorial. Overall, a combination 
of bleeding tendency due to platelet dysfunction from uremia, 
anticoagulant use, arteriosclerosis, and ACKD rupture leads to 
spontaneous hemorrhage.

Our patient was admitted to the hospital with severe right 
lower abdominal and lumbar pain, which is consistent with 
other similar cases [7-9,15]. After admission, the identification 
of spontaneous hemorrhage often triggers a CT scan by the 
emergency room physician. The patient in the present study 
was diagnosed as having spontaneous hemorrhage after un-
dergoing non-contrast CT examinations. The sensitivity of the 
diagnosis for spontaneous hemorrhage with CT scan can reach 
100% [11]. However, the underlying cause of spontaneous 

Figure 1. �A 68-year-old man with dialysis-associated acquired cystic kidney disease presented with spontaneous intracystic hem-
orrhage. (A) Computerized tomography (CT) of the abdomen showed a large right perirenal hematoma with a fluid-
hematocrit level. (B) CT of the abdomen was re-examined, showing the volume of the subcapsular hematoma on the 
right side increased. (C) Digital subtraction angiography showed multiple irregular patchy areas of contrast extrava-
sation at the distal end of the right renal artery. (D) Cystic lesions and blood clots were observed at the site of renal 
rupture. (E) Glomerulosclerosis and tubular dilatation were observed in the renal parenchyma surrounding the rup-
tured hematoma.
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hemorrhage might not be readily apparent on initial non-
contrast CT, as large hemorrhages can obscure small masses 
and ruptured cysts [16]. In a series of 42 patients, a combina-
tion of CT and magnetic resonance imaging in the acute set-
ting did not find a cause in 10 patients [17]. Even when a CT 
angiogram is administered, the mass can still be occult, as it 
can potentially blend with the enhancing renal parenchyma 
on a single-phase study, which would affect the diagnosis of 
etiology. The selection of the examination methods should be 
based on availability and the patient’s condition and tolerance.

Traditionally, case studies of spontaneous hemorrhage indi-
cate conservative management can be used as a less invasive 
first-line treatment [7,17]. However, a proportion of patients 
go on to require invasive treatment [8,9]. Renal artery embo-
lization is safe and effective for controlling spontaneous hem-
orrhage in patients with ACKD [9]. In a retrospective study in-
cluding 18 patients with ACKD who underwent renal artery 
embolization, the clinical success rate was 94% [18]. Open 
surgical treatment and laparoscopic nephrectomy have been 
preferred in some cases for patients with persistent hemody-
namic instability [15,19]. Both the conservative management 
and artery embolization with digital subtraction angiography 
were unsuccessful in our case. Consequently, the patient un-
derwent a right nephrectomy.

Conclusions

This report describes the case of a 68-year-old man with dial-
ysis-associated ACKD presenting with spontaneous intracys-
tic hemorrhage. Dynamic monitoring of hemoglobin levels and 
imaging follow-up are crucial for the selection of treatment 
strategies. Surgical intervention was recommended because 
conservative management and digital subtraction angiogra-
phy failed to halt the persistent decline of hemoglobin levels.
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