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Abstract 

 

Autosomal Dominant Polycystic Kidney Disease 

(ADPKD) is a common hereditary disorder character-

rized by a progressive renal cyst formation, leading to 

chronic kidney disease (CKD) and end-stage renal di-

sease (ESRD). A significant complication of ADPKD 

is intracystic hemorrhage, which can result in severe 

pain, hematuria, and anemia, often complicating disease 

management. We report the case of a 57-year-old fe-

male with a long-standing history of ADPKD and re-

current urinary infections. The patient initially presen-

ted with dysuria, fatigue, and fever, with a urine cul-

ture revealing Escherichia coli. Despite empirical anti-

biotic therapy, her condition deteriorated. She develo-

ped worsening kidney function, hematuria, and eleva-

ted inflammatory markers. Imaging studies, including 

ultrasound and CT urography, identified polycystic kid-

neys with suspected cyst infection and hemorrhage. 

Conservative treatment, including hydration, electro-

lyte supplementation, and parenteral antibiotics was 

initiated but failed to resolve symptoms. Due to per-

sistent anemia, worsening renal function, and radiolo-

gical evidence of intracystic hemorrhage, a left-sided 

nephrectomy was performed. After the surgery, clini-

cal improvement was observed, with a decrease in CRP 

levels and stabilization of the hemoglobin. This case 

highlights the challenges in managing ADPKD-asso-

ciated complications, particularly recurrent infections 

and hemorrhagic cysts. While conservative measures 

are the first-line approach, nephrectomy may be nece-

ssary in severe cases. Emerging therapies, such as va-

sopressin receptor antagonists, gene therapy, and rege-

nerative medicine, have the potential to alter disease 

progression. An early diagnosis, close monitoring, and 

individualized treatment remain essential for optimi-

zing outcomes in ADPKD patients. 
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Introduction 

 

Adult Polycystic Kidney Disease also known as 

Autosomal Dominant Polycystic Kidney Disease 

(ADPKD), is a common hereditary disorder 

characterized by the progressive development of fluid-

filled cysts in the kidneys. It is caused by mutations in 

the PKD1 or PKD2 genes, which encode proteins 

critical for maintaining normal tubular structure and 

function [1]. Over time, the expansion of these cysts 

leads to kidney enlargement, impairment of the renal 

function, and eventual chronic kidney disease (CKD) 

or end-stage renal disease (ESRD). ADPKD affects 

approximately 12.5 million individuals globally across 

all ethnicities. It accounts for up to 10% of cases of 

end-stage renal disease and poses a significant public 

health challenge [2]. A significant complication of 

APKD is hemorrhage into the renal cyst or the urinary 

tract. Cystic hemorrhage occurs due to the increased 

vascular fragility within the cyst walls, resulting from 

a pressure and vascular remodeling. Patients may 

present with gross hematuria, flank pain, or a sudden 

increase in abdominal or back pain, often accompanied 

by systemic symptoms like fever or anemia if the 

hemorrhage is extensive. Hemorrhagic complications 

can significantly impact the quality of life and may 

complicate disease management [3].  

 

Case presentation 

 

A 57-year-old female patient with a history of 

ADPKD has been regularly monitored for over 20 

years at the University Clinic of Nephrology in 

Skopje. The patient reports recurrent urinary 

infections. She was hospitalized once in 2023 due to 

elevated inflammatory markers, positive urine 

sediment, and findings indicative of cyst infection, 
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with a positive urine culture for Enterococcus. She was 

discharged from the hospital with a serum creatinine 

level of 222 µmol/L (normal 45-109 µmol/L), indica-

ting chronic kidney disease stage 4.  

Currently, for the past month, the patient has been 

experiencing dysuria, fatigue and fever. The urine cul-

ture ordered by her primary care physician revealed 

Escherichia coli (1, 000, 000 CFU/ml). Antibiotic 

treatment with Ceftriaxone and Azithromycin was ini-

tiated, followed by fosfomycin for three days. Two 

weeks after the treatment, her general condition dete-

riorated again, with reduced appetite, hematuria and 

fever when Azithromycin was restarted. At the third 

day of treatment, laboratory findings showed serum 

creatinine 299 µmol/L, serum urea 13 mmol/L (normal 

range: 2.7-7.8 mmol/l), leukocytes 11x109/L (normal 

range: 4-9 x 109/l), CRP 87 mg/L (normal <6 mg/l), with 

a positive urine sediment and the patient was hospitalized. 

On physical examination, palpable, volumetrically enlar-

ged kidneys and varicose veins in both lower legs were 

noted. 

Ultrasound findings of the urinary tract revealed bila-

terally enlarged, polycystic altered kidneys extending 

into the small pelvis, with numerous cystic formations 

of varying sizes. Among the cysts, a few smaller cal-

culi and calcification in the walls were observed, which 

did not obstruct urodynamic. A suspicious cloudy cyst 

was noted in the lower part of the right kidney. In the 

middle segment of the left kidney, a cyst measuring  

3,5x3 cm was filled with a dense content. Multiple cysts 

were also present in the liver. The urinary bladder was 

empty and not available for evaluation (Figure 1). 

 

 
Fig. 1. Ultrasound imaging reveals a cystic formation 

containing echogenic material 

 

The CT urography showed significantly enlarged kidneys 

with bilateral corticomedullary cysts, insufficient paren-

chyma and poor post-contrast imbibition and elimina-

tion of the administrated contrast. A small amount of 

fluid was noted in Douglas pouch (Figures 2A and 2B). 

 

 
           Fig. 2A and 2B. CT urography: Enlarged kidneys with cysts, poor contrast uptake and fluid in Douglas pouch 

 

The patient was treated conservatively with hydration 

and electrolyte supplementation, achieving diuresis of 

up to 3400ml. The kidney function was stabilized with-

out the need for hemodialysis. Throughout hospitalize-

tion, the patient experienced diffuse abdominal pain 

and high fever up to 38,2 °C, along with inflammatory 

markers and ultrasound findings suggestive of a left kid-

ney cyst infection. Initial parenteral antibiotic therapy 

with ceftriaxone and amikacin was initiated and later 

switched to ciprofloxacin. Microbiological investiga-

tions (urine and blood culture) were sterile. The patient 

received pure blood transfusion. An urology consulta-

tion suggested infection or hemorrhage within the cyst.  

Due to persistent inflammatory markers despite the pa-

renteral antibiotic therapy and worsening anemia with 

suspected cyst hemorrhage, further treatment continued 

at the Department of Urology. 

Because of anemia, another CT urography was indica-

ted, revealing significantly enlarged polycystic kidneys 

compressing adjacent abdominal and retroperitoneal 

structures. Hyperdense foci were detected within the 

cystic changes in the left kidney, with the largest 



      
Dungevska Pecanova B. et al.  
 

 

 

43 

measuring 113x38 mm on axial scans and 163 mm on 

coronal scans. The density and lack of contrast enhan-

cement changes were consistent with intracystic he-

morrhage/hematoma. Both kidneys had minimal visible 

parenchyma with delayed and faint contrast enhance-

ment. A small amount of low-density serous free fluid 

was observed in the Douglas pouch (Figures 3A and 3B). 

 

 
Fig. 3A. CT urography with enlarged polycystic kidneys and 

minimal visible parenchyma 

 

The patient underwent a left-sided unilateral nephrec-

tomy. Postoperative material sent to the pathology de-

partment showed the following macroscopic findings: 

the left kidney, encased in a scarce fibro-fatty capsule, 

weighed 2220 grams with dimensions 29x12x10 cm. 

Decapsulation was not possible. On sectioning, the re-

nal parenchyma was replaced by numerous cysts, ran-

ging in diameter from 0,2 to 4,5 cm. Some were filled  

 
Fig. 3B. Hyperdense foci within the cystic changes in 

the left kidney 

 

with clear yellow fluid, while others contained blood. 

Microscopic analysis revealed numerous cysts of varying 

size, lined with a cuboidal to flattened epithelium, with 

connective tissue septa in between. Some cysts con-

tained hemorrhagic content, while others were empty 

or filled with proteinaceous material. Between the cysts, 

residual renal parenchyma was observed with pro-

nounced fibrosis, areas of microcalcifications, chronic 

inflammatory infiltrate, regions of fresh hemorrhage, and 

single or grouped siderophages. Rare glomeruli were pre-

sent, with some showing partial sclerotic changes. Eosi-

nophilic protein casts were noted in the lumens of the 

tubules.  

Six months after nephrectomy, the patient started with 

chronic hemodialysis via previous created arterio-venosus 

fistula. No new episodes of infection or bleeding in the 

cysts of the remaining kidney have been observed so far. 

 
Table 1. Review of the dynamics of the most important laboratory parameters in the presented patient during 

hospitalization, five days after nephrectomy, and six months after the surgery when hemodialysis was initiated 

Parameter 1st day 3rd day 7th day 
5 days after 

operation 

6 months after 

operation 

Hemoglobin (120-180 g/l) 82 90 75 119 89 

Erythrocytes (4.2-5.5x1012/l) 3.1 3.3 2.7 4.3 3.4 

Leucocytes (4-9 x 109/l) 8.7 9.5 8.1 6.1 4 

CRP (< 6 mg/l) 135 221 128 29 2.3 

Creatinine (45-109 µmol/l) 279 319 304 331 576 

Urea (2.7-7.8 mmol/l) 12 12.8 11 15 26 

Calcium (2.1-2.6 mmol/l) 1.97 1.9 1.9 2.1 2.1 

Phosphate (0.8-1.4 mmol/l) 0.84 1.69 1.6 / 1.8 

Potassium (3.8-5.5 mmol/l) 4 4.2 3.8 5 4.3 

Sodium (137-145mmol/l) 134 135 136 138 144 

 

Discussion 

 

The APKD is a genetically inherited disorder that can 

lead to significant morbidity, primarily due to a prog-

ressive renal cyst formation and associated complica-

tions, including haemorrhage, infection and chronic 
kidney disease [3]. This case highlights a complex cli-

nical scenario in which a 57-year-old female with APKD 

presented with recurrent urinary infections, dysuria, 

haematuria and elevated inflammatory markers, ulti-

mately leading to a diagnosis of intracystic haemo-

rrhage and the need for nephrectomy. The patient`s 

history of recurrent urinary tract infections (UTIs), ele-

vated inflammatory markers and cyst infection, as evi-
denced by positive urine cultures, is a common com-

plication in APKD [4]. CKD up to the stage IV CKD, 
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as seen in this case with a serum creatinine of 222 

mmol/L, were also frequently observed in individuals 

with APKD, particularly as the disease progresses  

Chapman A, et al., have reported that an infected cyst 

can become resistant to antibiotic treatment due to a 

thick cyst wall that impairs drug penetration [3]. One 

of the critical complications observed in APKD is 

haemorrhage into the cyst, due to increased vascular 

fragility within the cyst walls. The patient in this case 

exhibited elevated inflammatory markers, fever, haema-

turia and anaemia, suggesting an intracystic haemorr-

hage, as confirmed by CT urography. Intracystic haemo-

rrhage is known to present with sudden onset of pain, 

hematuria and sometimes fever, reflecting the severe 

nature of the complication [5]. Sussman et al., reports 

of the presence of hyperdense foci in the cysts on CT 

scans that did not enhance with contrast, was indica-

tive of a hemorrhagic event [6].  

The management of APKD-associated complications 

often involves conservative measures, including hyd-

ration and electrolyte supplementation, as well as an-

tibiotic therapy when infection is suspected [7]. Ho-

wever, as seen in this case, conservative treatment was 

insufficient, and the patient required surgical interven-

tion. The decision to proceed with unilateral nephrec-

tomy was based on the patient`s worsening kidney 

function and anaemia. Nephrectomy is considered in 

patients with end-stage disease, recurrent infections, or 

severe haemorrhage, and it can be a life-saving proce-

dure [8]. A study by Torres et al., [9] demonstrated 

that the risk of haemorrhage increases with cyst size 

and underlying hypertension, both common features in 

APKD patients.  A study by Chia-Ter Chao et al., [10] 

reported that the nephrectomy significantly improves 

quality of life in patients with recurrent cyst complica-

tions, particularly those requiring dialysis. Furthermo-

re, a study by Chapman et al., [3] highlighted that the 

laparoscopic nephrectomy offers better postoperative 

recovery and reduced complications compared to an 

open surgery in APKD patients.  

Comparing this case to previous studies, it is evident 

that while conservative treatment remains the first line 

of management, surgical intervention is often necessa-

ry when complications arise. Unlike the case reported 

by P. Duriseti et al., [11], where haemorrhagic cysts 

were managed successfully with supportive care, this 

patient required a nephrectomy due to a persistent ane-

mia and worsening kidney function. Similarly, studies 

by Torres et al., [9] suggest that while tolvaptan has 

shown promise in slowing cyst growth, it does not mi-

tigate the risk of hemorrhagic or severe infection, un-

derscoring the importance of individualized treatment 

strategies.  

While nephrectomy remains a critical intervention for 

severe cases of APKD, emerging therapies aim to slow 

disease progression and prevent complications such as 

cyst haemorrhage and infection. One of the most pro-

mising pharmacological treatments is tolvaptan, a va-

sopressin V2 receptor antagonist that has been shown 

to slow cyst growth and preserve kidney function. Cli-

nical trials, such as the TEMPO 3:4 study, have de-

monstrated that tolvaptan reduces kidney volume expan-

sion and delays the decline of renal function in APKD 

patients [3]. However, its role in preventing hemorrha-

gic complications remains under investigation.  

Gene therapy and targeted molecular treatment are 

also emerging as potential strategies for APKD mana-

gement. Research into PKD1 and PKD2 gene modula-

tion has shown promise in preclinical studies, with 

RISPR-based genome editing being explored as a po-

tential approach to correct pathogenic mutations [12]. 

Additionally, the use of mechanistic target of rapamycin 

(mTOR) inhibitors, such as sirolimus and everolimus, 

has been investigated due to their ability to inhibit cyst 

proliferation and reduce kidney volume [13,14].  

In addition to pharmacological interventions regenera-

tive medicine is being explored as a future option for 

APKD patients. Advances in stem cell therapy and 

kidney tissue engineering may eventually offer alter-

natives to nephrectomy and dialysis by promoting kid-

ney regeneration and functional repair [15]. Although 

these approaches are still in the experimental phases, 

they hold a great potential for transforming the mana-

gement of APKD in the future. 

Another novel approach involves the use of somatosta-

tin analogs, such as ocreotide and lanreotide, which 

have been found to reduce cyst growth and slow di-

sease progression in some patients. These therapies 

work by reducing cyclic AMP levels, which play a 

crucial role in cyst expansion [16]. Recent studies have 

reported positive outcomes in patients treated with the-

se analogs, though further research is needed to estab-

lish long-term efficacy and safety.  

The management of APKD remains challenging due to 

its progressive nature and the multitude of complica-

tions that can arise. The impact of haemorrhagic com-

plication, as seen in this case, underscores the impor-

tance of early recognition and intervention. While con-

servative measures such as hydration and antibiotics 

are essential, surgical intervention, such as nephrecto-

my, may be required in severe cases, particularly when 

patients experience substantial haemorrhage or infection. 

 

Conclusion 

 

This case illustrates the complexities of managing 

ADPKD, particularly in patients who develop compli-

cations such as intracystic hemorrhage, CKD, and in-

fections. The need for an early diagnosis, prompt treat-

ment of infections, and careful monitoring of renal 

function is critical in preventing further deterioration. 

In severe cases, nephrectomy remains a viable thera-

peutic option, although it is typically reserved for ad-

vanced disease stages. Further research should focus 
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on improved pharmacologic therapies to reduce the in-

cidence of hemorrhagic and infectious complications. 
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