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Abstract 

Based upon radiology imaging features of cysts of the kidney, cysts of the kidney tend to be classified as (a) simple kidney cysts 

which fall under the sub-classification of Bosniak Category I and II cysts, or (b) complex renal cysts which tend to be classified 

as belonging to Bosniak Category III and IV cysts, or intermediate category kidney cysts which are sub-classified as belonging to 

Bosniak Category IIF group of renal cysts. Simple renal cysts represent benign kidney cysts that quite often tend to be 

asymptomatic so that generally they tend not to require any treatment and they tend to be managed conservatively or expectantly. 

Nevertheless, if a simple cyst of the kidney becomes symptomatic, it does need to be treated and percutaneous drainage of the 

kidney cyst combined with sclerotherapy or surgical treatment tends to be selected. Additionally if the size of a simple renal cysts 

is increasing clinicians often undertake treatment of the cysts to provide reassurance to their patients. There is no global consensus 

opinion regarding the treatment of simple kidney cysts. Some of the manifestations of simple renal cyst include: (a) Asymptomatic 

cysts of the kidney that are found incidentally upon radiology imaging investigation of a different condition, (b) a palpable 

lump/mass in the loin, (c) abdominal / loin pain, (d) hypertension and during investigation of the hypertension the simple cyst or 

cysts are found, (e) visible haematuria, (f) non-visible haematuria, (g) increasing abdominal girth, (i) loss of appetite, (j) nausea 

and vomiting, (k) constipation, (l) weight gain and other non-specific symptoms. Diagnosis of simple cysts tend to be undertaken 

and distinguished from complex renal cysts or cystic renal tumours based upon imaging features of radiology imaging options 

including non-contrast ultrasound scan of the renal tract, contrast-enhanced ultrasound scan (CEUS) of the renal tract, non-contrast 

computed tomography (CT) scan of the renal tract, contrast-enhanced computed tomography (CECT) scan of the renal tract, non-

contrast magnetic resonance imaging (MRI) scan of the renal tract, and contrast-enhanced magnetic resonance imaging (CEMRI) 

scan of the renal tract. Treatment options for simple kidney cysts have tended to involve various options including (a) conservative 

treatment / leave alone, (b) Expectant management with periodical radiology imaging for follow-up assessments, (c) Per-cutaneous 

aspiration of the kidney cyst(s)/drainage of the cyst(s), percutaneous aspiration / drainage and sclerotherapy of the kidney cysts, 

(d) selective renal artery angiography and super-selective embolization of the simple renal cyst(s), (e) marsupialization / 

decortication of the simple renal cysts by the open method or laparoscopy technique, (f)  marsupialization / decortication of the 

simple renal cysts by the open method or laparoscopy technique plus wadding of the operation site with omental / fat interposition, 

(g) partial nephrectomy by the open or laparoscopy approach to excise the cyst(s), (h) nephrectomy by the open or laparoscopy 

technique for large simple polycystic kidneys. Complications that could be associated with aspiration / drainage and sclerotherapy 

of simple renal cysts include bleeding, infection, and pain plus recurrence and persistence of renal cysts and with regard to cysts 

in the upper pole of the kidney could be ensued by accidental injury to the spleen and basal lung atelectasis. Embolization of the 

arterial branch of large and multiple renal cysts could also be associated with post-embolization phenomenon (Wunderlich’s 

syndrome) including general malaise, fever, loss of appetite and raised white blood cell count that may mimic infection as well as 

last for a few weeks and this can be prevented by administration of pre-procedure and peri-procedure steroids for a short time. 

Other possible treatment options for simple kidney cysts that have not been tried include radiofrequency ablation of the residual 

cyst pursuant to aspiration / drainage / sclerotherapy of the renal cyst, and irreversible electroporation of the residual kidney cyst 

pursuant to aspiration/drainage/sclerotherapy of the kidney cyst. Considering that the morbidity that tends to be associated with 

open surgical treatment and laparoscopy treatment options for the management of simple kidney cysts tends to be worse in 

comparison with per-cutaneous aspiration/drainage/sclerotherapy, generally most clinicians tend not to undertake treatment of 

kidney cysts initially by the open and laparoscopy procedures. Considering that persistence / recurrence of simple renal cysts can 

occur or do occur pursuant to percutaneous aspiration/drainage/sclerotherapy of simple kidney cysts, it would be suggested that 

the undertaking of percutaneous angiography and super-selective embolization of residual simple renal cysts pursuant to the initial 

treatment or utilization of post-procedure radiofrequency ablation or irreversible electroporation of simple kidney cysts would help 

reduce the incidence of recurrent and persistent simple kidney cysts and if this is undertaken hopefully the need to undertake open 
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or laparoscopy procedures for dimple kidney cysts would be reduced. There is a need to undertake a global multi-centre trial of 

various treatment options for simple kidney cysts in order to ascertain the best treatment option with durable long-term outcome 

of non-recurrence or persistence of the renal cyst(s). 

Key Words: simple renal cyst; simple kidney cyst; ultrasound scan; computed tomography scan; magnetic resonance imaging 

scan; per-cutaneous aspiration; drainage; sclerotherapy; decortication; partial nephrectomy; simple nephrectomy; selective 

angiography and super-selective embolization; persistence; recurrence; bosniak classification  

Introduction  

Based upon radiology imaging features of cysts of the kidney, cysts of the 

kidney tend to be classified as (a) simple kidney cysts that fall under the 

sub-classification of Bosniak Category I and II cysts, or (b) complex 

kidney cysts which tend to be classified as belonging to Bosniak Category 

III and IV cysts, or intermediate category kidney cysts that are sub-

classified as belonging to Bosniak Category IIF group of kidney cysts. 

[1].  Simple cysts of the kidney represent benign kidney cysts that quite 

often tend to be asymptomatic so that generally they tend not to require 

any treatment and they tend to be managed conservatively or expectantly. 

Nevertheless, if a simple cyst of the kidney becomes symptomatic, it does 

need to be treated and percutaneous drainage of the kidney cyst combined 

with sclerotherapy or surgical treatment tends to be selected [2]. However, 

it has also been iterated that complex cysts of the kidney tend to be treated 

surgically in view of the fact that complex cysts of the kidney tend to be 

associated with a high incidence of malignancy [2, 3, 4]. Apart from 

aspiration and drainage of simple kidney cysts, treatment of simple kidney 

cysts that are large and symptomatic or have been associated with 

haemorrhage into the cyst can be treated by means of selective 

angiography an super-selective embolization of the renal arterial branch 

that supplies the blood to the kidney cyst. Even though large symptomatic 

simple kidney cysts can also be effectively treated by means of partial 

nephrectomy with complete excision of the cyst by means of an open 

approach or laparoscopy approach and very large symptomatic simple 

kidney cysts could also be treated by means of full nephrectomy by the 

open technique or laparoscopy technique partial nephrectomy or full 

nephrectomy are considered too invasive and hence these procedures 

generally tend not to be undertaken for simple kidney cysts. The 

undertaking of minimally invasive treatment procedures for simple 

kidney cysts including aspiration / drainage of simple kidney cysts and 

selective angiography and super-selective embolization of kidney cysts 

does require a well trained and experienced interventional radiologist as 

well as a well equipped and well-staffed interventional radiology 

department. The ensuing article is divided into two parts: A) Overview 

which has discussed general aspects of cysts of the kidney including 

simple kidney (renal) cysts and aspects of other types of kidney cysts and 

(B) Miscellaneous narrations and discussions related to case reports, case 

series and studies related to simple kidney (renal) cysts.  

Aims  

To Review And Update The Literature Related To Simple Cysts Of The 

Kidney. 

Methods  

Internet data bases were searched including Google, Google Scholar, 

Yahoo, and PUBMED. The Search words that were used included: simple 

kidney cysts, simple renal cysts, cysts of the kidney, renal cysts, treatment 

of simple kidney cysts, treatment of simple renal cysts, aspiration of 

simple renal cysts, aspiration of simple kidney cysts, embolization of 

simple renal cysts, embolization of simple kidney cysts, sclerotherapy of 

simple kidney cysts, sclerotherapy of simple kidney cysts. Thirty two 

references were identified which were used to write the article which has 

been divided into (A) Overview which has discussed general aspects of 

cysts of the kidney including simple kidney (renal) cysts and aspects of 

other types of kidney cysts and (B) Miscellaneous narrations and 

discussions related to case reports, case series and studies related to 

simple kidney (renal) cysts.  

Results  

([A}) Overview  

General Comments / Definition  

 A kidney cyst refers to a fluid collection within or on the kidney  

 It has been stated that there are many types of kidney cysts 

based upon the Bosniak classification of kidney cysts.  

 Majority of kidney cysts are benign, simple cysts which can be 

monitored and not intervened upon; nevertheless, some kidney 

cysts tend to be cancerous or are suspicious for the diagnosis of 

cancer and they tend to be biopsied for pathology examination 

to confirm or negate the diagnosis of carcinoma of the kidney 

and some of the suspicious complex kidney lesions have tended 

to be removed for pathology examination though partial 

nephrectomy or nephrectomy.   

 It has been iterated that many kidney cysts tend to be seen in 

cystic kidney diseases and some of these cystic kidney diseases 

do include polycystic kidney disease and medullary sponge 

kidney.  

 It has been iterated that kidney cysts are classified based upon 

their malignant risk with utilization of the Bosniak 

classification system and that the Bosniak Classification 

System was originally created by Morton Bosniak (1929-2016), 

who was a faculty member of the New York University 

Langone Medical Centre in New York City  [5, 6].  

 It has been iterated that ultrasound scan and slice imaging are 

currently the key modalities that are utilized for the diagnosis 

of simple kidney cysts.  

 Benign kidney cysts tend to be defined by a set of strict criteria.  

 It has been iterated that any cystic kidney lesions which do not 

meet these strict criteria should be classified as “atypical cysts” 

or “complex” cysts and they should be considered to be 

suspicious in order to exclude malignant lesions within the 

cysts.  

 It has been iterated that for over three decades, the Bosniak 

classification has been the pivotal tool for the diagnosing of 

cystic kidney masses that are larger than 1 cm.  

 It has also been stated that the Bosniak classification of kidney 

cysts has been based upon the results of a well-established pre- 

and post-contrast computed tomography (CT) scan protocol.  

 It has been iterated that cystic kidney lesions which are difficult 

to classify or which remain intermediate post contrast injection 

could benefit from a multi-modal diagnostic approach that 

combines computed tomography (CT) scan, non-contrast-

enhanced and contrast-enhanced ultrasound scan and magnetic 

resonance imaging (MRI).  
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 It has been stated that simple cysts tend to be found occasionally 

within kidneys and the finding of simple cysts within the kidney 

has tended to increase with the age of individuals in that simple 

cysts of the kidney tend to be found in 0.1% of children and 

simple cysts of the kidney tend to be found in 20% of 

individuals who are older than 50 years of age [7]. 

Classification of Bosniak Cyst of the Kidney.  

It has been iterated that the Bosniak Classification of Kidney Cysts has 

classified Kidney Cysts into five groups [5 , 8] as follows:  

Category I 

Bosniak Category I kidney cysts are benign simple cysts that contain thin 

walls without septa, calcifications, or solid components, and they tend to 

have a density of 0 to 20 Hounsfield Units  (HU) [1] which is about equal 

to the HU of water. It has been stated that in such cases, a computed 

tomography (CT) scan without contrast is stated to be enough for the 

classification of Bosniak Category I kidney cyst [4]. It has been stated that 

in such situations if a contrast-CT scan is undertaken, a Bosniak Category 

I cyst should not depict any significant contrast-enhancement [1]. 

Category II 

Bosniak Category II kidney cysts cyst is a terminology that is utilized for 

a benign cyst that has few thin septa, which could contain fine 

calcifications or a small segment mildly thickened calcification. Category 

II Bosniak cyst does include homogeneous, high-attenuation (60 to 70 

Hounsfield Units [1] lesions which measure less than 3 centimetres with 

sharp margins lesions, but which do not exhibit contrast-enhancement. It 

has been iterated that Hyper-dense cysts must be exophytic with at least 

75% of its wall outside the kidney in other to allow for appropriate 

measurement of its margins or otherwise the kidney cysts are categorized 

as IIF [1, 6, 10]. 

Category IIF.  

Bosniak Category IIF kidney cysts include kidney cysts that have multiple 

septa, a septum that is thicker than hairline, slightly thick wall, or with 

calcification, which could be thick. It also does include intra-renal cysts 

that are larger than 3 centimetres (1.2 inches). If  

 There is no contrast-enhancement (otherwise category 

III) [11]  

 There is high attenuation or there is a maximum 25% of 

their walls visible outside the kidney (otherwise category 

II) [1]  

Category IIF cysts are stated to have a 5% to 10% risk of being kidney 

cancer, and therefore follow-up is recommended. Nevertheless, there is 

no consensus recommendation on the appropriate interval of follow-up 

[11]  

Bosniak category IIF kidney cysts also have the following features: [11]  

 cystic lesion with increased abnormal findings 

o multiple thin septum 

o septa thicker than hairline or slightly thick wall 

o calcification, which may be thick 

o intrarenal, >3 cm 

o no contrast enhancement 

Category III  

Bosniak Category III kidney cysts are indeterminate cystic masses that 

contain thickened irregular septa with contrast-enhancement and 50 

percent of these lesions are ultimately found to be malignant.  

Other iterations related to category III Bosniak kidney cyst include: [11]  

 malignant risk 40-60%; surgical excision recommended 

o More complicated 

 uniform wall thickening/nodularity 

 thick/irregular calcification 

 thick septa 

 enhances with contrast 

Category IV  

Bosniak Category IV kidney cysts are malignant cystic masses that have 

all the characteristics of category III lesions but they also exhibit contrast-

enhancing soft tissue components that are independent of but adjacent to 

the septa. 100 percent of these lesions are said to be malignant.  

Other iterations related to Bosniak Category IV kidney cysts include: [11] 

malignant risk greater than 80%; surgical excision recommended 

 large cystic components 

 irregular margins/prominent nodules 

 solid enhancing elements, independent of septa 

Tabulated Summary of Bosniak Category Classification Features.   

  

 Category I Category II Category IIF Category III Category IV 

Attenuation [3] 0-20 HU 60-70 Hounsfield    

Walls [3] Thin and 

smooth 

Small and fine 

calcifications 

Nodular or 

irregular 

calcifications 

Thick, 

heterogeneous. 

Gross calcifications 

with contrast-

enhancement. 

 

Solid 

Components [3] 

No No No No Yes 

 

 Simple cysts of the kidney could manifest as a mass [7]. 

 

Clinical Manifestations  Salient points related to the clinical manifestations of simple cysts of the 

kidney have been summated as follows: [7]  
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 About 65% of cases of simple cysts of the kidney have tended 

to manifest as masses within the kidney which based upon their 

radiology imaging features could be confused with or could 

simulate cystic renal carcinoma but their imaging features tend 

to demonstrate the kidney lesions to be avascular with smooth 

contours [7]. 

 It has been iterated that simple kidney cysts could calcify [7].  

 It has been iterated that there could develop haemorrhage into a 

simple kidney cyst which would tend to make the individuals to 

develop pain.  

Additionally some of the manifestations of simple renal cysts do include: 

 Asymptomatic - Asymptomatic individuals who are 

incidentally diagnosed as having simple renal cyst or renal cyst 

upon radiology imaging including ultrasound scan, CT scan and 

MRI Scan.  

 Loin pain / flank pain or discomfort.  

 Hypertension – some cases of simple renal cysts may be 

diagnosed following investigation for hypertensin.  

 Haematuria – Some patients who have simple renal cysts may 

manifest with visible or non-visible haematuria.  

 Increase in abdominal girth or circumference – Some 

individuals who have polycystic kidney disease may manifest 

with increasing abdominal girth or bloating size of their 

abdomen.  

 Other non-specific symptoms – Some patients who have 

polycystic kidney disease may complain about weight gain, 

difficulty in swallowing, vomiting and at times constipation and 

these symptoms are non-specific.  

Radiology Imaging 

Various radiology imaging options can be used in the assessment of 

kidney cysts to ascertain if the cysts are benign cysts, cysts that are 

potentially suspicious to necessitate exclusion of malignant kidney cystic 

tumours, complex kidney cysts or obvious kidney tumours. Some of the 

radiology imaging options include;  

 Ultrasound scan of the kidney and renal tract as well as contrast-

enhanced ultrasound scan (CEUS) of kidneys and renal tract. 

 Computed tomography (CT) scan including non-contrast as 

well as contrast-enhanced CT scan of kidneys and renal tract.  

 Magnetic Resonance Imaging (MRI) scan including non-

contrast and contrast-enhanced MRI scan of the kidneys and 

renal tract.  

Recent modified 2019 Bosniak Classification of kidney cysts has been 

described for the assessment of kidney cysts.   

Schieda et al [12]. made the ensuing summations related to the 2019 

version of Bosniak Classification of Kidney cysts:  

 Cystic kidney masses tend to be commonly encountered in 

clinical practice. 

 In 2019, the Bosniak classification of cystic kidney masses, 

which was originally developed for computed tomography (CT) 

scan had undergone a major revision to incorporate magnetic 

resonance imaging (MRI) scan and is referred to as the Bosniak 

Classification, version 2019. 

 The proposed changes in the Bosniak Classification version 

2019 has attempted to (a) define kidney masses (for example, 

cystic tumours with less than 25% enhancing tissue) to which 

the classification should be applied; (b) emphasize specificity 

for the diagnosis of cystic kidney cancers which thereby has 

decreased the number of benign and indolent cystic masses that 

are unnecessarily treated or imaged further; (c) improve 

interobserver agreement by defining imaging features, terms, 

and classes of cystic renal masses; (d) reduce variation in 

reported malignancy rates for each of the Bosniak 

classes; (e) incorporate magnetic resonance imaging (MRI) 

scan and to some extent ultrasound scan (US); and (f) be 

applicable to all cystic kidney masses encountered in clinical 

practice, including those which had been considered 

indeterminate with the original classification.  

 The authors had instructed upon how, utilization of computed 

tomography (CT) scan, magnetic resonance imaging (MRI), 

scan and to some extent ultrasound (US) scan. The revised 

classification can be applied, with representative clinical 

examples and images.  

 Practical tips, pitfalls to avoid, and decision tree rules have been 

included to help radiologists and other physicians apply the 

Bosniak Classification, version 2019 and better manage cystic 

renal masses.  

 An online resource and mobile application have also been made 

available for clinical assistance.       

Some of the updates to the Bosniak Classification of cystic kidney masses 

based upon Version 2019 of the Bosniak Classification include the 

following:  

CT scan: Proposed Bosniak Cyst of Kidney Classification Version 2019.  

Category I  - 

CT scan: Proposed Bosniak Classification Version 2019.  

 Well-defined, thin, (<2 mm), smooth wall; 

homogeneous simple fluid (-9 – 20 HU); no septa 

or calcification; the wall may enhance.   

MRI Scan: Proposed Bosniak Classification Version 2019.  

 Well-defined, thin, (<2 mm), smooth wall; 

homogeneous simple fluid (-9 – 20 HU); no septa 

or calcification; the wall may enhance.   

 Category II  

CT scan:  Proposed Bosniak Classification Version 2019.  

 Six types, all well-defined, with thin (equal to or less than 2 mm smooth 

wall.  

1. Cystic masses with thin equal to or less than 2 mm and few 1 to 

3 septa; septa and wall could contrast-enhance; could contain 

calcification of any type.  

2. Homogeneous hyperattenuating equal to or higher than 70 

Hounsfield Units (HU) masses upon non-contrast CT scan.  

3. Homogeneous non-contrast-enhancing masses that amount to 

higher than 20 Hounsfield Units (HU) upon renal mass protocol 

computed tomography (CT) scan and the cyst could contain 

calcification of any type.  

4. Homogeneous masses of 9 to 20 Hounsfield Units (HU) upon 

non-contrast computed tomography (CT) scan.  



J. Clinical Surgery and Research                                                                                                                                                            Copy rights@ Anthony Kodzo-Grey Venyo. 

 

 
Auctores Publishing LLC – Volume 3(2)-030 www.auctoresonline.org  
ISSN: 2768-2757   Page 5 of 17 

5. Homogeneous masses of 21 to 30 Hounsfield Units (HU) at 

portal venous phase of computed tomography (CT) scan.  

6. Homogeneous low-attenuation masses that are too small to be 

characterised.   

MRI Scan:  Proposed Bosniak Classification Version 2019.  

Three types of well-defined cysts with thin equal to or measuring less than 

2 mm smooth walls:  

1. Cystic masses with thin ( less than or equal to 2 mm) and few ( 

1 to 3) contras-enhancing septa; any non-contrast-enhancing 

septa; may contain calcification of any type.  

2. Homogeneous masses markedly hyper-intense at T2-weighted 

imaging (Similar to CSF) upon non-contrast magnetic 

resonance imaging (MRI) scan. 

3. Homogeneous masses that are markedly hyper-intense upon 

T1-weighted imaging of approximately 2.5 times normal 

parenchymal signal intensity upon non-contrast magnetic 

resonance imaging (MRI) scan.  

Category IIF 

CT Scan: Proposed Bosniak Classification Version 2019. 

[1] Cystic masses with a smooth minimally thickened, 3 mm contrast-

enhancing wall, or smooth minimal thickening of up to 3 mm of one or 

more contrast-enhancing septa or many equal to or more than 4 smooth 

thin equal to or less than 2 mm contrast-enhancing septa.  

MRI Scan: Proposed Bosniak Classification Version 2019 

Two types:  

1. Cystic masses with a smooth minimally thickened up to 3 mm 

contrast-enhancing wall, or smooth minimal thickening of up to 

3 mm of one or more contrast-enhancing septa, or many equal 

to or more than 4 smooth thin equal to or less than 2 mm 

contrast-enhancing septa.  

2. Cystic masses that are heterogeneously hyper-intense upon 

non-contrast fat saturated T1-weighted MRI imaging.  

Category III 

CT Scan: Proposed Bosniak Classification Version 2019. 

[1] One or more contrast-enhancing thick equal to or greater than 4 mm 

width or contrast-enhancing irregular displaying less than or equal to mm 

obtusely marinated convex protrusion(s) walls or septa.  

MRI Scan: Proposed Bosniak Classification Version 2019 

[1] One or more enhancing thick equal to or greater than 4 mm width or 

contrast-enhancing irregular displaying equal to or less than 3 mm 

obtusely marginated convex protrusion(s) walls or septa.  

Category IV.  

CT Scan: Proposed Bosniak Classification Version 2019 

One or more contrast-enhancing nodule(s)  that measure equal to or higher 

than 4 mm convex protrusion with obtuse margins, or a convex protrusion 

of any size that has acute angles.  

MRI Scan: Proposed Classification Version 2019.  

One or more contrast-enhancing nodule(s) that measure equal to or higher 

than 4 mm convex protrusion with obtuse margins, or a convex protrusion 

of any size that has acute angles.  

Treatment of Simple Kidney Cysts  

 Small asymptomatic simple kidney cysts tend to be left alone 

with no treatment or they could be observed with periodical 

radiology imaging to access progress of the cysts including 

clinical assessment of individuals who have moderate-sized 

kidney cysts but patients who have very small renal cysts tend 

to be discharged.   

 Percutaneous aspiration of kidney cysts- Treatment of simple 

kidney cysts that are associated with pain / increase in size of 

the cyst could be undertaken by per-cutaneous aspiration of the 

cysts.  

 Continuous negative pressure catheter drainage of simple 

kidney cysts. It has been iterated that some cases of simple 

kidney cysts can be treated by mans of continuous negative 

pressure catheter drainage [7, 13]. 

 Sclerotherapy – It has been iterated that some simple kidney 

cysts have tended to be treated by means of sclerotherapy 

including alcohol sclerotherapy [7]. 

 Selective angiography and super-selective embolization of the 

arterial branch to the kidney cysts.  

Considering that simple kidney cysts could be small, large, single, or 

multiple including congenital polycystic kidneys that contain simple 

cysts, simple cysts of the kidney tend to be managed based upon the size, 

number, and location of the cysts, the age of the patients, the 

comorbidities of the patient, the experience and availability of an 

interventional radiologist and an adequately staffed radiology department 

as well as the availability of a well-trained urologist and anaesthetist. 

Some of the treatment options include: 

(1) Conservative management  

(2) Percutaneous aspiration / drainage of the cysts,  

(3) Per-cutaneous aspiration / drainage of the cyst plus 

sclerotherapy.  

(4) Percutaneous aspiration / drainage of the cyst followed by per-

cutaneous renal artery angiography plus super-selective 

embolization of the arterial branch or branches feeding the cyst 

or cysts pursuant to the drainage to ensure recurrence of the 

cysts is avoided or minimized.  

(5) Per-cutaneous renal artery angiography plus super-selective 

embolization of the arterial branch or branches feeding the cyst 

or cysts alone in some cases.   

(6) Per-cutaneous renal artery angiography plus super-selective 

embolization of the arterial branch or branches feeding the cyst 

or cysts preceding the drainage the cyst or cysts to ensure 

bleeding complicating the drainage of large and multiple cysts 

is avoided or minimized.   

(7) Decortication (marsupialisation) of the renal cyst / cysts under 

laparoscopic procedure or as an open procedure alone.  

(8) Decortication (marsupialisation) of the renal cyst / cysts under 

laparoscopic procedure or as an open procedure with wadding / 

fat interposition of the site.  

(9) Partial nephrectomy to excise the cyst by laparoscopy technique 

or by the open method.  

(10)  Simple total nephrectomy with excision of the entire kidney in 

some rare cases of multiple polycystic diseases of the kidney 

causing obstruction of the bowel. 
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Some of the potential treatment options of simple renal cysts that have so 

far not been reported include:  

(1) Radiofrequency ablation of the cyst alone or after aspiration of 

the cyst to reduce the incidence of recurrence of the cyst or 

cysts.  

(2) Irreversible electroporation of the cyst alone or after aspiration 

of the cyst to reduce the incidence of recurrence of the cyst or 

cysts.  

Macroscopic Examination Features  

 It has been iterated that gross examination of specimens of 

simple cysts of the kidney tend to demonstrate thin-walled 

cortical cysts of the kidney that tend to measure up to 10 cm 

that tend to be filled with clear yellow fluid [7]. 

Microscopic Examination Features 

It has been stated that microscopy examination of specimens of simple 

kidney cysts does tend to demonstrate the ensuing features: [7]  

 Microscopy examination of specimens of simple kidney cysts 

does tend to demonstrate a single layer of cuboidal, flattened, 

or atrophic epithelium of the kidney tissue [7].  

 Microscopy examination of specimens of simple cysts of the 

kidney tend to demonstrate cysts that could have thickened 

walls with haemosiderin laden macrophages as well as atrophic 

epithelium [7].  

Differential Diagnoses  

Some of the differential diagnoses of simple cysts of the kidney include:  

 Complex cysts of the kidney.  

 Adult cystic nephroma 

 Acquired cystic kidney disease 

 Multi-locular cystic renal neoplasm of low malignant potential 

 Tubulocystic renal carcinoma.  

 Polycystic kidney disease 

 Paediatric cystic nephroma.  

Outcome    

The outcome following various treatment options for simple kidney cysts 

tend to be good. The symptoms of a number of patients tend to resolve 

including pain, haematuria, hypertension, nausea and vomiting as well as 

haematuria.  

 Some cases of simple renal cysts tend to recur, or tend to be 

ensued by haematuria or bleeding into large cysts following 

treatment.  

 There may be residual cyst that could grow bigger after some 

minimally-invasive procedures. 

 There may be bleeding on retroperitoneal muscle bed which 

could be temporary.  

 If percutaneous aspiration or drainage of upper pole cysts, the 

procedures could be associated with development of 

pneumothorax or injury to the spleen that could be accidental 

but with modern radiology facilities this can be avoided.  

 Open surgical procedures tend to be associated with increased 

morbidity in comparison with minimally invasive procedures 

and with the increasing development of interventional 

radiology most of these treatment procedures in the developed 

world have tended to radiology image-based minimally 

invasive procedures that have been discussed in the latter part 

of the article with a discussion of the outcome and 

complications associated with the various procedures.  

[B] Miscellaneous Narrations And Discussions From Some Case 

Reports, Case Series And Studies Related To Simple Cysts of the 

Kidney.  

Zerem et al. [13] undertook a study which had aimed to evaluate whether 

continuous per-cutaneous catheter drainage with negative pressure does 

yield better results in comparison with single-session alcohol 

sclerotherapy in the management of symptomatic simple kidney cysts. 

With regard to the subjects and methods, Zerem et al. [13] reported that 

Eighty five (85) patients who had ninety two (92) simple kidney cysts 

were randomly assigned into two groups in a prospective controlled trial. 

One group of patients underwent treatment by means of sonography-

guided continuous catheter drainage with negative pressure and the other 

group of patients underwent single-session alcohol sclerotherapy. Zerem 

et al [13]. analysed: patient demographics, clinical characteristics, 

outcome of treatment, as well as complications associated with the 

drainage procedure. Zerem et al. [13] summarised the results as follows:  

 The initial volume of the cysts did not differ significantly 

between the two groups of patients; nevertheless; the final 

volume was significantly smaller between within the 

continuous drainage group (P = 0.026).  

 During the follow-up period of 24 months, 37 (40%) of the cysts 

had disappeared completely; 24 of the of the 46 cysts in the 

drainage group that amounted to 52% and 13 of the 46 cysts in 

the sclerotherapy group that amounted to 28% (P = 0.033) 

disappeared completely.  

 With regard to the sclerotherapy group, the probability of 

disappearance of the cysts was found to be highly dependent 

upon the size of the cyst and noted to be less for giant cysts (P 

= 0.01).  

 The size of the cyst was found not to be a significant factor with 

regard to the probability of disappearance of the cyst in the with 

regard to the drainage group (P = 0.15).  

 The probability of disappearance of giant cysts that measure 

greater than 500 ML in volume did differ significantly between 

the two groups (P = 0.009); nevertheless, there was no 

difference with regard to the probability of disappearance of 

moderately large sized cysts (P = 0.16).  

 Three out of 14 (21.4%) patients who had giant cysts within the 

drainage group and 10 (76.9%) out of 13 such patients within 

the sclerotherapy group did develop recurrence that did 

necessitate additional treatment (P = 0.007). They were 

successfully treated by means of continuous catheter drainage.       

Zerem et al. [13] made the following conclusions: 

 Continuous catheter drainage of kidney cysts with negative 

pressure is more efficient in comparison with single-session 

alcohol drainage in the management of giant simple kidney 

cysts.   

 With regard to moderately large simple kidney cysts, the two 

methods have portended similar results.  

Brown et al. [14] iterated that simple kidney cysts are common benign 

lesions of the kidney with up to 4% of patients who have kidney cysts 

developing symptoms that necessitate intervention and the symptoms 

tend to include pain and haematuria. Brown et al. [] undertook a 

systematic review of the literature in order to ascertain the efficacy as well 
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as safety of aspiration-sclerotherapy of symptomatic simple kidney cysts. 

Brown et al. [] undertook a systematic review with utilization of Cochrane 

guidelines on published literature from 1990 to 2020. They reviewed 

Random Controlled Trials (RCTs), cohort studies, as well as case series 

that met their inclusion criteria and they also cumulative analysis of 

outcomes of the treatments. Brown et al. [14] reported that a total of 4071 

patients from 57 studies who had undergone aspiration +/- sclerotherapy 

for simple kidney cysts. 87.7% of the patients who had undergone 

aspiration with sclerotherapy had demonstrated evidence of ‘treatment 

successes with greater than 50% reduction in the size of the cyst as well 

as complete resolution of their symptoms. Brown et al. [14] additionally 

reported the following:  

 Four hundred and fifty three (453) transient complications had 

occurred that amounted to 11.2% of the cases and a major 

complication rate of less than 0.1% that involved 4 patients was 

reported. 

 Their pooled analysis of all available current literature had 

demonstrated that aspiration-sclerotherapy is safe as well as 

effective first-line treatment option for symptomatic simple 

kidney cysts. 

 Even though they were not able to compare those patients who 

underwent aspiration alone with aspiration-sclerotherapy, it 

was evident that utilization of a sclerosing agent is integral to 

treatment success; nevertheless, the optimum agent, volume, 

frequency of injection, as well as dwelling time are yet to be 

defined.     

Brown et al. [14] recommended that the size of the kidney cyst should be 

taken into consideration when discussing the treatment options of simple 

kidney cysts; nevertheless, they had concluded that it is reasonable for the 

undertaking of aspiration-sclerotherapy to be utilized in the first instance 

with regard to all cases of symptomatic kidney cysts. Brown et al. [14] 

additionally, proposed that definitions of outcomes of treatment measures 

should be undertaken in order to allow for direct comparative analysis 

across future studies related to the treatment of simple cysts of the kidney.  

Mohsen et al. [15] reported their experience with utilization of 95% 

ethanol as sclerotherapy for the treatment of symptomatic simple kidney 

cysts. With regard to the patients and methods, Mohsen et al. [15] reported 

that sixty patients who had 64 symptomatic simple kidney cysts had 

undergone treatment by means of ultrasound scan (US)-guided 

percutaneous aspiration and injection of 95% ethanol in 31 men and 29 

women whose mean age was 46 years with a standard deviation (SD) of 

22. With regard to the presentation of the patients, Mohsen et al. [15] 

reported that 34 patients had manifested with renal pain, nine patients 

were found to have renal mass, 11 patients manifested with hypertension, 

and 6 patients had haematuria. With regard to the side whether left or 

right, Mohsen et al, [15] reported that 24 kidney cysts were on the right, 

and 32 kidney cysts were on the left as well as 4 patients had bilateral 

kidney cysts. Mohsen et al. [15] stated that the patients were evaluated 

after 1 month and after that they were evaluated every 6 month by means 

of clinical assessment, ultrasound (US) scan examination of the renal 

tract, and intravenous urography. Mohsen et al. [15] defined success as 

complete when there was total ablation of the kidney cyst and partial 

success when there was recurrence of the cyst of less than half the original 

cyst volume with resolution of the previous symptoms. Failure of the 

procedure was defined as the recurrence of more than half of the volume 

of the kidney cyst and / or persistence of the presenting symptoms. 

Mohsen et al. [15] summarised the results as follows:  

 Pursuant to aspiration and ethanol sclerotherapy, there was non-

visible haematuria in two patients and low-grade fever of less 

than 38.3 degrees centigrade in two patients but no major 

complications.  

 During a follow-up that had ranged between 14 months and 40 

months and a mean follow-up of 19 months, there was complete 

ablation of the kidney cyst in 54 kidney cysts as well as partial 

resolution of the kidney cyst in 10 cases. 

 The kidney pain had disappeared or was much improved with 

regard to all of the patients.  

 Pursuant to the ablation of the kidney cyst, hypertension was 

well controlled with patients not requiring any anti-

hypertension medication in all 11 patients who were 

hypertensive prior to their aspiration and ethanol sclerotherapy 

procedure as well as the haematuria disappeared in all six 

patients who had haematuria preceding their treatment 

procedure.  

Mohsen et al. [15] made the ensuing conclusion and recommendation: 

 Ethanol sclerotherapy for symptomatic simple kidney cysts 

is simple, minimally invasive, as well as highly effective. 

 They do recommend ethanol sclerotherapy as first-line 

treatment option in these patients.  

Yonguc et al. [16] compared the efficacy and safety of per-cutaneous 

ethanol as well as polidocanol sclerotherapy in the management of simple 

kidney cysts. Yonguc et al. [16] reported that with regard to materials and 

methods, between 2008 and 2013, symptomatic Bosniak type 1 kidney 

cysts that had a diameter of 5 cm upon ultrasonography (US) or computed 

tomography (CT) scan were included in the study and they were divided 

into two groups. Patients who were in group 1 were treated by means of 

ultrasound scan-guided percutaneous polidocanol sclerotherapy, and 

patients in group 2 were treated by means of ultrasound scan-guided per-

cutaneous sclerotherapy. Yonguc et al. [16] documented the pre-operative 

as well as post-operative ultrasound scan findings in order to compare the 

recurrence of the cyst as well as the reduction in the size of the cysts. They 

defined success as complete or partial as greater than 90% reduction in 

the size of the cyst or 50% to 90% reduction in the size of the cyst 

respectively. They also defined failure of treatment as less than 50% 

reduction in the size of the kidney cyst. Yonguc et al. [16] compared the 

success rates of the two treatment groups. They assessed the intra-

operative pain with utilization of a visual analogue scale (VAS) just 

pursuant to the operation. Yonguc et al. [16] summarized the results as 

follows:  

 The follow-up period of the patients had ranged between 12 

months and 76 months with an average follow-up of 36 month 

in group 1 and a the follow-up period ranged between  10 

months and 78 months with an average follow-up of 39 months 

in group 2.   

 Group 1 did consist of 86 patients who had 89 simple kidney 

cysts and group 2 did consist of 57 patients who had simple 

kidney cysts.  

 Anatomical success was recorded in 49 patients that amounted 

to 55.1% of cases and in 48 patients that amounted to 84.2% of 

the kidney cysts in groups 1 and 2 respectively with a P value 

of P < 0.001. 

 Clinical success was found in 56 patients that amounted to 

65.1% of cases and in 43 patients that amounted to 75.4% of 

patients within groups 1 and 2 respectively. 

 Major complications was identified in one patient within group 

2 that involved the development of aseptic psoas abscess, and 

no major complication developed within patients that were in 

group 1.    
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 Minor complications did occur in ten patients within group 2 

that included non-visible haematuria in six patients as well as 

fever and nausea in four patients and in eight patients within 

group 1 that consisted of non-visible haematuria in in six 

patients and fever and nausea in two patients.  

 The mean VAS scores were documented as 21+/_ 1.04 and 4.26 

+/- 1.99 within the ethanol and polidocanol groups, respectively 

with a p value of P < 0.001.   

 Ethanol was noted to be significantly more painful in 

comparison with polidocanol in the sclerotherapy of simple 

kidney cysts.    

. Yonguc et al. [16] made the ensuing conclusions:  

 Even though the complication rates and the VAS scores of 

ethanol sclerotherapy are higher in comparison with those of 

polidocanol, its success rates appear to be also higher.   

 The decision regarding which sclerosing agent should be used 

should be based upon the patients’ comorbidities, location of 

the kidney cyst, as well as the experience of the surgeon.  

Aribas et al. [17] evaluated the efficacy of single-session per-

cutaneous sclerotherapy with needle aspiration or catheter drainage, 

under ultrasound (US) scan- or computed tomography (CT) scan-

guidance based upon the size of the kidney cyst, and depth of the 

kidney cyst in 22 symptomatic kidney cysts. With regard to the 

methods, Aribas et al. [17] iterated that sclerotherapy with utilization 

of 95% ethanol for 20 minutes was undertaken in 22 symptomatic 

cysts in 15 patients. The method of aspiration or drainage was chosen 

based upon the size and depth of the kidney cyst. Catheter drainage 

of the kidney cyst was undertaken for larger kidney cysts that 

measured higher than 6 cm and shallow kidney cysts that measured 

less that 7.5 cm in 12 patients (12 kidney cysts) and needle aspiration 

of kidney cyst was undertaken for smaller in that they measured less 

than 6 cm or were deeper and more than 7.5 cm in 10 patients with 

10 kidney cysts. The follow-up of the patients did range between 1 

month and 62 months and the median follow-up of the patients was 

6.0 months. Aribas et al. [17] summarized the results as follows:  

 The mean and median volume reduction of the kidney cysts was 

respectively 94.1% and 97.0%.  

 The average volume reduction of the kidney cyst and the mean 

and median cyst volume reduction was 94.7% and 96.0% with 

ultrasound scan-guided methods and 93.3% and 99.0% with 

computed tomography (CT) scan-guided methods (P = 0.382). 

The median volume loss was 97.5% with needle aspiration and 

96.5% with catheter drainage (P = 0.839).  

 No correlation was found between the groups and volume 

reduction of the kidney cysts was found.  

 All the procedures were documented as successful.  

 No major complications or recurrences were observed or noted.  

Aribas et al. [17] made the ensuing conclusions:  

 The undertaking of single-session per-cutaneous alcohol 

sclerotherapy with utilization of needle aspiration or 

catheter drainage under the guidance of ultrasound scan or 

computed tomography scan, is an effective as well as safe 

method for the treatment of symptomatic simple kidney 

cysts.  

 Computed tomography- (CT)- guided needle aspiration 

could be more suitable for the treatment of deeper and / or 

smaller kidney cysts that measure less than 6 cm, and 

ultrasound- (US)-scan guided catheter drainage could be 

preferable with regard to cases of shallow and / or larger 

kidney cysts that measure more than 6 cm.  

Agostini et al. [18] presented the long-term results of sclerotherapy of 

symptomatic simple kidney cysts with alcohol and aethoxysclerol 

followed by protracted seven-day drainage and compared the efficacy of 

the two sclerosing agents that were used in the treatment of kidney cysts. 

With regard to the materials and methods, Agostini et al. [18] reported 

that sixty-six (66) symptomatic patients had undergone per-cutaneous 

therapy with the undertaking of drainage and sclerotherapy of 72 simple 

kidney cysts in a day hospital setting. The kidney cysts were divided into 

two groups according to the size of the kidney cysts with Group 1 and 

Group II with cyst volume smaller or larger than 600 ml respectively for 

a better comparison of the results. The kidney cysts were punctured 

directly under local anaesthesia with a 7 French Trocar catheter with 

utilization of the “one-shot” technique and ultrasound scan-guidance. A 

pigtail catheter was next left within the cyst for the complete evacuation 

of the cyst fluid. Sclerotherapy was undertaken by injection of 95% 

alcohol or 3% aethoxyssclerol for 40 minutes and this was followed by 

seven-day drainage. On the basis of dimensional criteria, they defined 

response to treatment as recovery, partial recurrence or recurrence.  

Agostini et al. [18] summarized the results as follows:  

 The result was successful with regard to drainage of the kidney 

cyst in 97.2% the cases and clinical recovery was obtained in 

95.3% of the cases   

 `Group 1 had 14 recoveries and no complete recurrence after 

either alcohol or aethoxysclerol, 2 partial recurrences with 

alcohol and 4 partial recurrences with aethoxysclerol. Group II 

had 15 recoveries, 14 partial recurrences as well as one 

complete recurrence with alcohol, and 5 recoveries, 8 partial 

recurrences and 2 complete recurrencies with aethoxysclerol.  

Agostini et al. [18] made the following conclusions: 

 The one-shot technique under ultrasound-guidance does 

prevent the risk of major complications, does reduce the 

likelihood of failure as well as it is inexpensive and additionally 

it does significantly reduce procedure time and it is better 

tolerated by the patients.  

 Based upon the basis of the clinical dimensional results they 

had obtained, per-cutaneous sclerotherapy of kidney cysts 

could be recommended as the therapy of choice as well as a 

valid alternative to laparoscopy.  

 With regard to the comparison between the two sclerosing 

agents, alcohol does have a higher cost and negative side 

effects; nevertheless, it is more effective for the treatment of 

larger kidney cysts. 

 Aethoxysclerol is less expensive and it does have no side 

effects; however, it does tend to lead to septic complications.   

 Based upon their experience, they would recommend utilization 

of aethoxysclerol for sclerotherapy of smaller cysts followed by 

a 4-day drainage. For larger cysts, they would recommend 

repeated alcoholization and the removal of the drainage catheter 

after seven days.  

Akinci et al. [19] demonstrated the efficacy as well as long-term results 

of the single-session ethanol sclerotherapy in simple kidney cysts. With 

regard to materials and methods, Akinci et al. [19] reported that ninety-
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eight kidney cysts in 97 patients whose ages had ranged between 18 years 

and 76 years and whose age was 54 years were included in the study. The 

indications for the undertaking of the percutaneous drainage of the kidney 

cyst procedures included: flank pain in 74 patients, hydronephrosis in 12 

patients, hypertension in 8 patients, and reassurance of the patient in view 

of increasing size of the cyst with regard to three patients. The mean 

follow-up period of the patients was 24.4 months. The procedures were 

undertaken with the guidance fluoroscopy as well as ultrasound scan at 

all times with utilization of 5-7 French pigtail catheters. Following the 

cystogram which was obtained in all cases, 95% ethanol with a volume of 

30% to 40% of the kidney cyst volume was utilized as a sclerosing agent 

upon an outpatient basis. The maximum volume of the injected ethanol 

was 200 ml. Follow-up assessment examinations were undertaken 1 

month, 3 months, 6 months and 12 months pursuant to the procedure and 

once each year thereafter. Akinci et al. [19] summarised the results as 

follows:  

 The average volume reduction of the kidney cyst was 93% at 

the end of the first year.  

 The kidney cysts completely disappeared in 17 patients that 

amounted to 17.5% of the patients.  

 Improvement in flank pain was noted after the procedure in 67 

of the patients that amounted to 90% of the patients.  

 Sixty-one patients that amounted to 82% of the patients were 

free of pain and in 6 of the patients that amounted to 8% of the 

patients the loin pain had decreased.  

 Normotension was achieved in 7 patients that amounted to 

87.5% of the 8 hypertensive patients and no hydronephrosis 

was identified after the procedure in 10 out of the 12 patients 

that amounted to 83.3% of the 12 patients who had 

hydronephrosis preceding the procedure.  

 Second intervention was necessitated in 2 patients that 

amounted to 2% of the patients due to recurrence of the kidney 

cysts as well as their related symptoms.  

 One patient that amounted to 1% of the patients developed a 

small retroperitoneal haematoma which resolved spontaneously 

as well as one patient that amounted to 1% of the patients, 

spontaneous haemorrhage was identified within the cyst 1 year 

pursuant to the procedure.  

 No other complication was found during the procedure as well 

as follow-up of the patients.  

Akinci et al. [19] made the following conclusions:  

 Per-cutaneous therapy of simple kidney cysts with single-

session sclerotherapy is safe, effective, and a minimally 

invasive procedure which can be utilized as an alternative to 

multiple session sclerotherapy with comparable results.  

 High volume of up to 200 ml ethanol could be utilized without 

any adverse effects for large kidney cysts.  

Akinci et al. [20] stated that simple kidney cysts are rare in children and 

that simple kidney cysts in children tend to be managed conservatively 

unless the manifest with symptoms. Akinci et al. [20] undertook a study 

to demonstrate the efficacy as well as the long-term results of single-

session ethanol sclerotherapy in symptomatic simple kidney cysts in 

children.  With regard to the materials and methods, Akinci et al. [20] 

stated that three simple kidney cysts in three children who were aged 1 

year, 5 years, and 16 years were included in their study. They reported 

that the indications for the treatment of the kidney cysts were flank pain 

in 1 case, hypertension in 1 case, as well as increasing size of the cyst and 

urinary tract infection in one patient. The follow-up of the patients had 

ranged between 3 years and 7 years and the mean follow-up period was 

5.5 years. The procedures were undertaken under the guidance of 

ultrasound scan and fluoroscopy and intravenous sedation. After the 

undertaking of the cystogram, 95% ethanol with a volume of 40% alcohol 

of the cyst volume but not more than 100 ml was utilized as the sclerosing 

agent. Akinci et al. [20] summarised the results as follows:  

 Two cysts did disappear completely, while the volume 

reduction was 99% for the third cyst at the end of the first year.  

 Computed tomography (CT) scan did demonstrate calcification 

of the kidney cyst without enhancing soft-tissue component in 

the third patient 7 years pursuant to the sclerotherapy.  

 Pursuant to the procedures, hypertension, and pain did resolve 

without any medication.  

 No complications emanated during the procedures or during the 

follow-up of the patients.  

 Cytological examination was reported to be unremarkable in all 

of the patients.  

Akinci et al. [20]  made the following conclusions:  

 Per-cutaneous treatment of symptomatic simple kidney 

cysts in children with single-session ethanol sclerotherapy 

is a safe, effective, and minimally invasive procedure.  

 Calcifications owing to sclerotherapy could be observed 

during follow-up of the patients.  

Toriu et al. [3] encountered 2 patients who had huge symptomatic simple 

kidney cysts With regard to the first case severe intra-cystic bleeding did 

occur pursuant to drainage of the kidney cyst and this was treated 

successfully by means of trans-arterial embolization (TAE). With regard 

to the second case, trans-arterial  embolization (TAE) was undertaken 

prophylactically, and there was no bleeding associated with subsequent 

drainage of the kidney cyst. Toriu et al. [3] summated the cases as follows:  

Case 1:  

In August 2007, a 24-year-old Japanese woman was admitted into an 

outside hospital in order to investigate her symptoms of abdominal pain 

and abdominal distension. She had contrast-enhanced computed 

tomography (CT) scan of abdomen which demonstrated a huge 

homogeneous cyst that measured 50 cm x 25 cm x 18 cm that amounted 

to a total volume of 11,775 mL within her right kidney. The cyst was were 

noted to be thin and the lesion was noted to be sharply delineated from 

her renal parenchyma and based upon the features of the cyst, it was 

categorised as Bosniak Category I cyst based upon the Bosniak 

Classification. [1] (see figure 1a). Per-cutaneous catheter drainage of the 

kidney cyst was undertaken under ultrasound scan-guidance. Immediately 

after 4,000 mL of the cyst fluid was drained, the patient did develop 

severe abdominal pain and her haemoglobin dropped from 11.0 g/dL to 

7.3 g/dL. In view of this further drainage and sclerotherapy of the cystic 

space was not undertaken. She had a CT scan of abdomen which 

demonstrated bleeding into the kidney cyst (see figure 1b). She did 

receive 800 mL of packed red blood cells. Nephrectomy was 

recommended; nevertheless, the patient expressed her wish to preserve 

her kidney and in view of this she was referred to the hospital of the 

authors. In her new hospital she had renal artery angiography which 

demonstrated elongated and narrow branches of her right renal artery 

encompassing the huge right renal cyst (see figure 1c). TAE was 

undertaken with utilization of 28 platinum micro-coils based upon the 

previously reported reports [4] [5] which resulted in occlusion of the 

feeding arteries while preserving the residual right kidney parenchyma. 
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(see figure 1d). Pursuant to the TAE, the intra-cystic bleeding stopped and 

percutaneous catheter drainage was again undertaken under ultrasound 

scan-guidance and 4,000 mL of bloody fluid was drained. At her 2-years 

follow-up assessment, her right renal cyst had reduced to measurements 

of 6 cm x 4 cm x 4 cm with a volume of 75.4 mL (see figure 1e). 

 

 

Figure 1: a Contrast-enhanced CT reveals a huge renal cyst (8) before drainage. b Contrast-enhanced CT shows intra-cystic bleeding (arrow) after 

initial drainage of the cyst. c Renal artery angiography displays well-developed feeding arteries supplying the renal cyst (arrows). d Radiograph 

shows micro-coils (arrows) after TAE, e CT reveals involution of the cyst (*) after treatment. CT, computed tomography; TAE, transcatheter arterial 

embolization. Reproduced from: [3] Toriu N, Hoshino J, Kobori S, Watanabe S, Oguro M, Oshima Y, Hiramatsu R, Mizuno H, Ikuma D, Sekine A, 

Hayami N, Sumida K, Yamanouchi M, Hasegawa E, Sawa N, Takaichi K, Yanagita M, Fujimaru T, Sohara E, Uchida S, Ubara Y. Transcatheter 

Arterial Embolization Therapy for Huge Renal Cysts: Two Case Reports. Case Reports in Nephrology and Dialysis. 2018 Jan – Apr; 8(1): 82 – 89. 

DOI: 10.1159/000489088 https://europepmc.org/article/MED/29850462 Under Copyright © 2018 by S. Karger AG, Basel This article is 

licensed under the Creative Commons Attribution-NonCommercial-4.0 International License (CC BY-NC) 

(http://www.karger.com/Services/OpenAccessLicense). Usage and distribution for commercial purposes requires written permission. 

Case 2 

In July 2016, a 16-year-old Japanese female was presented with 

abdominal distension. She had computed tomography (CT) scan of 

abdomen which demonstrated 4 huge cysts within her left kidney but her 

right kidney was normal. The total volume of the four cysts was 9,215 

mL, and all her kidney cysts were categorized as Bosniak I cysts. (see 

figures 2a and 2b). Left nephrectomy was recommended in her referring 

hospital but the patient and her family preferred to avoid nephrectomy and 

to preserve her left kidney. She had genetic testing including PKD1 and 

PKD2 which were normal. In view of the fact that intra-cystic 

haemorrhage had developed in case 1 pursuant to catheter drainage of the 

kidney cyst, prophylactic TAE was undertaken in the patient so as to  

avoid bleeding. A total of 8 platinum micro-coils were utilized to block 

the branches of her left renal artery encompassing the cyst walls (see 

figures 2c and 2d). Subsequently a total volume of 9,400 mL of cyst fluid 

was drained from the left kidney cysts. Sclerotherapy was then undertaken 

through daily infusion of minocycline hydrochloride for 7 days and the 

catheters were removed. Cytology examination of the cystic fluid was 

negative for malignancy. During her 1-year post-procedure follow-up the 

total cyst volume had decreased to 633 mL (see figure 2e).   

Toriu et al. [3] stated that their 2 reported cases had illustrated 2 main 

clinical issues including: (1) per-cutaneous catheter drainage of huge 

cysts is associated with a risk of severe intra-cystic haemorrhage, and (2) 

the undertaking of prophylactic TAE can be undertaken to prevent the 

development of such haemorrhage.    

 

https://europepmc.org/article/MED/29850462
https://europepmc.org/pmc/about/copyright/
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Figure 2: Case 2. a Axial contrast enhanced CT shows 4 huge renal cysts in the left kidney (*) indicates the largest cyst. b On coronal CT, huge cysts 

occupy the abdominal cavity. (*) indicates the largest cyst. c Renal artery angiography reveals well-developed feeding arteries supplying the renal 

cysts (arrows). d Radiograph shows micro-coils (arrows) after TEA. e CT displays involution of the largest cyst (*) after treatment. CT, computed 

tomography; TAE, transcatheter arterial embolization. Reproduced from: [3] Toriu N, Hoshino J, Kobori S, Watanabe S, Oguro M, Oshima Y, 

Hiramatsu R, Mizuno H, Ikuma D, Sekine A, Hayami N, Sumida K, Yamanouchi M, Hasegawa E, Sawa N, Takaichi K, Yanagita M, Fujimaru T, 

Sohara E, Uchida S, Ubara Y. Transcatheter Arterial Embolization Therapy for Huge Renal Cysts: Two Case Reports. Case Reports in Nephrology 

and Dialysis. 2018 Jan – Apr; 8(1): 82 – 89. DOI: 10.1159/000489088 https://europepmc.org/article/MED/29850462 Under Copyright © 

2018 by S. Karger AG, Basel This article is licensed under the Creative Commons Attribution-NonCommercial-4.0 International License (CC BY-

NC) (http://www.karger.com/Services/OpenAccessLicense). Usage and distribution for commercial purposes requires written permission. 

Shiraishi et al. [21] undertook a Japanese retrospective study related to 

the undertaking of laparoscopic decortication of kidney cysts of 36 

patients following which they suggested that laparoscopic decortication 

of kidney cysts is a safe procedure that tends to be associated with 

satisfactory long-term symptomatic results. They additionally found that 

the procedure was still a challenge to undertake for peri-pelvic cysts. 

Shiraishi et al. [21] assessed the long-term results as well as radiological 

outcome of laparoscopic decortication of kidney cyst which was first 

reported in 1992. With regard to the patients and methods, Shiraishi et al. 

[21] retrospectively reviewed the records of 36 patients who underwent a 

total of 36 laparoscopic decortications within their institution between 

December 1993 and March 2004. Out of the 36 cysts 30 were peripheral 

cysts and six cysts were peri-pelvic cysts. The patients were questioned 

to ascertain if they had pain or not. They determined changes of the size 

of each cyst pursuant to decortication based upon the undertaking of 

computed tomography (CT) scans and the serial changes of each cyst 

were evaluated as the percentage of the diameter of the cyst preceding the 

surgery. They examined the relationship between the radiology image and 

symptomatic outcome or location of the cyst. Shiraishi et al. [21] 

summarized the results as follows: 

 The peri-operative morbidity was satisfactory.   

 The patients were followed-up over a period of time that ranged 

between 13 months and 128 months and the mean follow-up 

was 67.2 months.  

 The symptomatic and radiological success were 92% which 

amounted to 33 out of the 36 patients as well as 81% in 25 

patients out of the 36 patients respectively. 

 Peri-pelvic cysts were found to be significantly correlated with 

radiological failure.  

 There was evidence of symptomatic improvement by 3 months 

post-operatively, but radiological improvement had continued 

for up to three years to four years pursuant to the surgery.  

 Sven asymptomatic patients who had radiological failure did 

select a conservative follow-up assessment.       

.Shiraishi et al. [21] made the ensuing conclusions:  

https://europepmc.org/article/MED/29850462
https://europepmc.org/pmc/about/copyright/
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 Laparoscopic decortication of kidney cyst is safe and does 

provide long-term satisfactory symptomatic results.  

 The radiological improvement was slower in comparison with 

the symptomatic improvement and many of the kidney cysts did 

remain large that indicated some reduction in volume which 

was enough to improve upon the symptoms.  

 This renal cyst decortication procedure does still remain 

challenging for peri-pelvic cysts in terms of the radiological 

results; yet feasible for the clinical outcome.  

Esposito et al. [22] reported the radiology imaging follow-up of 

laparoscopic partial nephrectomy (LPN) in children as well as they had 

investigated the natural history of kidney cystic lesions pursuant to LPN. 

With regard to the patients and methods, Esposito et al. [22] reviewed the 

reports of ultrasound (US) scan imaging that were undertaken during the 

follow-up assessments of 123 children that included 77 girls and 48 boys 

whose mean age was 3.2 years, who had undergone LPN within two 

paediatric surgery centres between 2005 and 2015. Esposito et al. [22] 

summarized the results as follows:     

 A trans-peritoneal approach was undertaken in 83 of the 

children and a retroperitoneal approach was undertaken in 42 

patients. 

 The mean follow-up of the patients was 4.2 years.  

 During ultrasound scan (US) examination, an avascular cyst 

that was related to the operative site was found following 61 out 

of 125 procedures that amounted to 48.8% of the cases.  

 With regard to the appearance of the cysts, 53 out of 61 cysts 

were simple and anechoic cysts, and 8 out of 61 cysts did appear 

septated. 

 The mean diameter of the kidney cysts was 3.3 cm x 2.8 cm.  

 With regard to their course, 13 cysts out of 61 cysts that 

amounted to 21.3% of the kidney cysts did disappear pursuant 

to a mean time of 4 years, 26 cysts out of 61 cysts that amounted 

to 42.6% of the cysts did not change significantly with regard 

to dimension, 17 cysts out of 61 cysts that amounted to 27.8% 

of the kidney cysts had decreased in size, and only 5 cysts out 

of the 61 cysts that amounted to 8.3% of the cysts had enlarged.  

 The cysts were asymptomatic in 51 children out of the 61 

children that amounted to 83.6% of the children, whilst the 

cysts were associated with urinary tract infections (UTIs) as 

well as abdominal pain in the remaining 10 patients and none 

of the children required re-intervention.  

Esposito et al. [22] made the following conclusions:  

 The ultrasound (US) scan finding of a simple cyst of the kidney 

at the operative site after LPN is common during follow-up with 

an incidence of about 50% in their series of patients.  

 With regard to aetiology, perhaps a seroma does take the place 

of the removed hemi-kidney.  

 There was no correlation between the formation of kidney cyst 

and the type of surgical technique that was adopted. 

 In view of the fact that there was no correlation between the 

kidney cysts and the clinical outcomes, kidney cysts after LPN 

could be managed conservatively, with the undertaking of 

periodic ultrasound (US) scan evaluation.       

Porpiglia et al. [23] evaluated in a pilot prospective randomized trial, the 

safety, effectiveness as well as radiological recurrence of retroperitoneal 

kidney cyst decortication in comparison with retroperitoneal decortication 

with wadding utilizing peri-renal pedicled fat tissue. With regard to the 

patients and methods, Porpiglia, stated that from March 2004 to 

December 2007, 40 patients who had simple kidney cysts were enrolled 

and they were randomized into two groups as follows: Group A contained 

22 patients who had undergone a simple retroperitoneal decortication 

(SRD) and Group B included 18 patients, who had undergone a 

decortication with wadding of the cyst with the utilization of peri-renal 

fat tissue (RDCW). Porpiglia et al. [23] recorded the following variables: 

the age of each patient, the gender of each patient, the side of the kidney 

cyst, the size of the kidney cyst upon ultrasound scan / computed 

tomography (CT) scan, the location of the cyst, the duration of the 

operation, the blood loss, the complications, the pathology, presence or 

absence of flank pain, hypertension, urinary tract compression or urinary 

infection. The reported primary endpoint of the trial was to evaluate as 

well as compare the efficacy of both treatment options. The secondary 

endpoints of the study were safety and pain, hypertension, and the 

resolution of urinary tract obstruction. Porpiglia et al. [23] summarized 

the results as follows:  

 In all, 40 kidney cysts were treated and there were no bilateral 

kidney cysts.  

 The mean (Standard deviation [SD]) size of the cysts upon 

computed tomography (CT) scan was 11.9 cm (1.84 cm) within 

group A and 12.8 cm (1.25 cm)  within group B (P = 0.1).  

 All the procedures were completed laparoscopically and there 

was no conversion necessary.  

 No intra-operative complications were encountered.  

 The hospital stay of the patients did range between 3 days to 6 

days and the mean hospital stay was 3.4 days.  

 There was no statistically significant difference between the 

groups with regard to all of the variables that they had assessed.  

 There was a radiological recurrence in three patients that 

amounted to 14% within group A, however, no radiological 

recurrence was found within group B in that they were all 

successful.  

Porpiglia et al. [23] made the ensuing conclusions:  

 In order to be completely successful, with maximum safety as 

well as in order to prevent development of recurrences with 

regard to the treatment of kidney cysts, they would recommend 

the undertaking of RCDW when a retroperitoneal approach is 

chosen, especially if the kidney cyst is located anteriorly.  

 When relief of symptom is considered, RCDW does duplicate 

the results that are obtained with the undertaking of SRD.  

Jaber and Ataya [24] reported an 86-year-old woman who had a history 

of orthotopic liver transplantation related to non-alcoholic steatohepatitis, 

stage 4 chronic renal disease secondary to calcineurin inhibitor toxicity, 

as well as paroxysmal atrial fibrillation and who was taking apixaban 

medication. She manifested with sudden right-sided abdominal pain 

which had radiated to her flank region. She was initially found to be 

hypotensive and she had tachycardia and following administration of 

intravenous fluids she responded well and became normotensive. The 

results of her initial haematology and biochemistry routine blood tests 

demonstrated a haemoglobin of 110 g/g/L, which rapidly dropped to 93 

g/L, and her serum creatinine was 4.09 mg/dL which had risen from her 

baseline serum creatinine level of 2.46 mg/dL. She had a non-contrast 
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computed tomography (CT) scan of abdomen and pelvis which 

demonstrated a hyper-dense right kidney with encompassing 

haemorrhagic fluid as well as stranding. She also had a history of bilateral 

simple kidney cysts related to her chronic kidney disease. In view of the 

fact that she did not have a history of trauma, it was presumed that she 

had developed spontaneous haemorrhage into one of her simple kidney 

cysts. Pursuant to a multi-disciplinary team meeting discussion between 

Urologists and Interventional radiologists it was decided that the patient 

should undergo renal artery angiography with the possibility of 

embolization of the arterial branch supplying the bleeding renal cyst. 

Selective renal artery angiography demonstrated multi-focal areas of 

active haemorrhage from both the superior and inferior poles of her right 

kidney. Following multiple passes to the third-order branches of her right 

renal artery, about 70% to 80% of her right was estimated to have been 

embolized. Pursuant to the embolization procedure, the lady’s 

haemoglobin became stable. She did experience persistence of supra-

pubic pain as well as right loin pain, which did resolve 48 hours pursuant 

to her embolization procedure. The rest of her post-procedure stay was 

uneventful till she was discharged from the hospital.  Jaber and Ataya [24] 

made the ensuing pertinent iterations:  

 Reports within the literature related to the treatment of renal 

intra-cystic bleeding by means of trans-catheter arterial 

embolization is scarce or rare as was undertaken with regard to 

their patient. [3]   

 Their patient’s bleeding was well-controlled by means of 

selective renal artery angiography and super-selective 

embolization of the bleeding renal cysts that prevented the 

necessitation to progress to surgery.  

 Even though uncommon, both simple as well as complex 

kidney cysts could be complicated by haemodynamically 

significant haemorrhage.  

 Trans-catheter renal arterial embolization could be an 

appropriate non-operative treatment option for the management 

of haemorrhage from renal cysts with regard to individuals who 

are poor candidates for the undertaking of surgery.    

Ubara et al. [25] reported a patient who had autosomal dominant 

polycystic kidney disease (ADPKD), who had been undergoing long-term 

haemodialysis and who had undergone trans-catheter arterial 

embolization (TAE) of the renal arteries in order to shrink the enlarged 

kidneys. Ubara et al. [25] reported that in 1983, the patient had 

commenced receiving haemodialysis due to chronic renal failure that was 

secondary to ADPKD. Nevertheless, the kidney size continued to 

increase. In 1997, the patient (a man) manifested with abdominal 

distension as well as anorexia, in addition to progression of his anaemia. 

He underwent upper gastro-endoscopy which demonstrated an 

oesophageal ulcer as well as severe external compression of the stomach. 

He underwent renal angiography with utilization of the Seldinger 

technique which demonstrated stretched as well as deformed segmental 

renal arteries and massive enlargement of the kidneys. TAE with 

utilization of stainless stell coils was undertaken on both renal arteries. 

Ubara et al. [25] further reported that with a rapid and progressive 

decrease in the size of the kidneys, the patient’s anorexia as well as 

anaemia improved and the gastrointestinal compression was eliminated. 

Ubara et al. [25] made the following iterations:  

 In some patients who have ADPKD, the size of the kidney does 

continue to increase even after the commencement of dialysis.  

 In about 10 years, patients tend to develop gastrointestinal 

complications including dysphagia, paralytic ileus, severe 

constipation, as well as perforation of the intestine.  

 Surgical procedures such as the undertaking of nephrectomy 

tend not to satisfactory.  

 Their reported case has illustrated that the undertaking of TAE 

is a safe as well as effective treatment option for patients who 

have ADKPD with massively enlarged kidneys. .   

Ubara et al. [26] iterated that kidneys of patients who have autosomal 

dominant polycystic kidney disease (ADPKD) usually tend to continue to 

increase with regard to size, even after the patients commence dialysis 

treatment, and the mass effects could lead to severe complications. Ubara 

et al. [26] additionally stated that such external conventional treatments 

as surgical and laparoscopic procedures had not yielded satisfactory 

results. Ubara et al. [26] also iterated that in view of the fact that kidneys 

in patients who have ADPKD usually tend to be  supplied by well-

developed arteries, they attempted renal contraction therapy in patients 

who had ADPKD by renal transcatheter arterial embolization (TAE) with 

utilization of intravascular coils. After they had obtained informed 

consent, Ubara et al. [26] selected anuric patients who were undergoing 

dialysis treatment who had markedly distended abdomens or visible 

haematuria. Between October 1996 and December 2000, Ubara et al. [26] 

treated a total of 64 patients. Ubara et al. [26] measured the following: 

renal size, abdominal circumference, dry weight, haematocrit, and 

insulin-like growth factor-I prior to the undertaking of TAE and 3 months, 

6 months, and 12 months pursuant to the TAE procedures. Ubara et al. 

[26] reported the results as follows:  

 The renal sizes decreased to 73.8% +/- 12.0%, 61.7% +/- 

14.7%, and 53.4% +/- 11.6% of pre-interventional values at 3 

months, 6 months, and 12 months pursuant to the TAE therapy, 

respectively (P < 0.0001).  

 Abdominal circumference and dry weight were significantly 

decreased at 3 months, 6 months, and 12 months (P < 0.0001) 

in comparison with the baseline values before the treatment 

procedures.  

 Haematocrits increased sequentially after 3 months, 6 months, 

and 12 months (P < 0.0001).  

 The levels of insulin-like growth factor-I which is an index of 

nutritional status, significantly increased at 3 months, 6 months, 

and 12 months in comparison with the baseline value (P < 

0.001).  

 The TAE treatment was effective for all patients. 

 Serious complications were not seen pursuant to the renal TAE 

treatment, even though such minor complications as fever and 

flank pain were observed within the first week pursuant to the 

procedure.  

Ubara et al. [26] concluded that their internal treatment with TAE is a safe 

and effective procedure which had resulted in improvement in the quality 

of life and nutritional status of patients who had ADPKD.  

Masue et al. [27] reported the results of renal transcatheter arterial 

embolization (renal-TAE) in two patients who had autosomal dominant 

polycystic kidney disease (ADPKD) that was treated by means of 

haemodialysis (HD). A 73-year-old man and a 65-year-old woman who 

had been undergoing haemodialysis (HD) manifested with abdominal 

fullness, abdominal pain and loss of appetite. They had computed 

tomography (CT) scan of abdomen which demonstrated revealed 

polycystic kidneys. Both patients underwent renal artery angiography and 

renal trans arterial embolization (renal-TAE). Approximately 1 month 

pursuant to the undertaking of the renal TAE, the symptoms had improved 

and follow-up computed tomography (CT) scan of the abdomen showed 

decreased cyst volume. Masue et al. [27] concluded that the results they 
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had obtained from treating their patients with renal TAE had suggested 

that renal-TAE is a useful treatment for patients who have ADPKD.  

Suwabe et al. [28] iterated that currently, few strategies exist for the 

improvement in the quality of life (QOL) in patients who have autosomal 

dominant polycystic kidney disease (ADPKD) and massive kidneys. They 

also stated that renal transcatheter arterial embolization (TAE) does 

reduce the volume of kidney; nevertheless, the impact of TAE upon QOL 

in ADPKD patients undergoing haemodialysis is not known. Suwabe et 

al. [28] undertook a study to investigate the influence of renal TAE upon 

QOL in ADPKD patients who have massive kidneys and are undergoing 

haemodialysis. With regard to the method, Suwabe et al. [28] undertook 

a prospective observational study which enrolled 188 ADPKD patients 

who were undergoing haemodialysis that comprised of 92 men and 96 

women; and whose mean age was 56.7 ± 9.1 years, who had undergone 

renal TAE at Toranomon Hospital between August 2010 and July 2014. 

Suwabe et al [28] used 36-item Short Form Health Survey (SF-36) 

questionnaire and their original 15-item questionnaire evaluate QOL. 

Suwabe et al. [28] summarised the results as follows:  

 With utilization of a linear mixed model, they calculated the 

least squares mean values of the SF-36 physical component 

summary (PCS), mental component summary (MCS) and 

role/social component summary (RCS) before renal TAE  as 

38.21 [95% confidence interval (CI) 36.50-39.91], 48.45 

(47.05-49.86) and 43.04 (40.70-45.37), respectively.  

 These values had improved to 42.0 (40.22-43.77; P < 0.001 

versus preceding TAE), 51.25 (49.78-52.71; P = 0.001) and 

49.67 (47.22-52.12; P < 0.001), respectively, 1 year after renal 

TAE.  

 Scores for abdominal fullness, poor appetite and heartburn had 

shown marked improvement pursuant to renal TAE, while 

scores for fever, bodily pain and sleep disorder also did improve 

slightly, but significantly.  

 The scores for constipation and the use of analgesics/sleeping 

medications/laxatives did not improve significantly. 

 All of the SF-36 scores and the scores for specific symptoms 

(except bodily pain, snoring and constipation) did significantly 

correlate with the sequential decrease of the height-adjusted 

total kidney volume. 

Suwabe et al. [28] concluded that in ADPKD patients who are undergoing  

haemodialysis, renal TAE was effective in improving symptoms of 

abdominal fullness, appetite, heartburn and SF-36 scores (MCS and RCS 

scores), but not for sleep disturbance, constipation and physical strength 

(PCS score). 

Soleimanzadeh et al. [29] iterated that simple renal cysts are the 

commonest type of benign renal tumours in adults and that they usually 

tend to be asymptomatic. As a prelude in their manuscript Soleimanzadeh 

et al. [29] stated a few things including: (a) Symptomatic renal cysts tend 

to be treated by means of per-cutaneous aspiration with or without 

injection of sclerosing agent, (b) laparoscopic decortication or wide 

surgery tends to be undertaken in rare cases. (c) Having taken into 

consideration the probable complications that ensue anaesthesia in open 

surgery as well as laparoscopic surgical methods, they have tended to 

utilize an innovative method by undertaking per-cutaneous aspiration, 

insertion of nephrostomy catheter for 24 hours and by injection of 

sclerosing agents and by leaving the agent inside the cyst whilst the 

catheter is removed immediately. (d) They evaluated the long-term results 

of their aforementioned method using ultrasound scanning. With regard 

to the materials and methods, Soleimanzadeh et al. [29] stated that twenty-

eight (28) patients who had symptomatic renal cysts had undergone the 

process of inserting the per-cutaneous catheter and aspiration of its 

contents in two steps and one time injection of 95% ethanol. Pursuant to 

the first aspiration of the kidney cysts, the patients stayed admitted in the 

hospital for 24 hours. Then, the second aspiration was undertaken and the 

total fluid volume was measured. The patients were then followed up for 

a mean follow-up time period 14 months. They considered success of the 

procedure as no signs of relapse that was consistent with reduced size of 

the kidney cysts based upon ultrasound scan evaluation of the long-term 

results. Soleimanzadeh et al. [29] summarized the results as follows:  

 Out of all the patients, 23 patients that amounted to 82.14% of 

the patients exhibited positive results upon their ultrasound scan 

evaluation after 14 months.  

 Death did occur in one patient that amounted to 3.6% of cases 

which was not attributable to the procedure as well as 

recurrence of the kidney cyst was seen in 5 patients that 

amounted to 17.9% of the patients.   

Soleimanzadeh et al. [29] made the ensuing conclusions:  

Their study did show that their method of treating simple cysts of the 

kidney is safe, effective, as well as minimally invasive simple renal cysts 

and the method can be a proper substitute for other current methods that 

are being utilized to treat simple kidney cysts.  

Akinci et al. [19] published an article in order to demonstrate the efficacy 

as well as long-term results of the single-session sclerotherapy in simple 

kidney cysts. With regard to the materials and methods, Akinci et al. [19] 

stated that ninety-eight (98) kidney cysts in 97 patients whose ages had 

ranged between 18 years and 76 years and whose mean age was mean age 

was 54 years were included in their study. The indications for the 

undertaking of the drainage of the simple renal cysts included: flank pain 

in 74 patients, hydronephrosis in 12 patients, hypertension in 8 patients, 

patient re-assurance in view of increasing size of the kidney cysts in three 

patients. The mean follow-up of the patients was 24.4 months. The 

procedure was undertaken under the guidance of fluoroscopy and 

ultrasound scan at all times with utilization of 5-7 Fr pigtail catheters. 

After the cystogram which was obtained in all cases, 95% ethanol with a 

volume of 30% to 40% of the volume of the cyst was utilized as a 

sclerosing agent on an outpatient basis. The maximum volume of the 

injected ethanol was 200 ml. Follow-up examination assessments were 

undertaken at 1 month, 3 months, 6 months, and 12 months, pursuant to 

the procedure and once yearly thereafter. Akinci et al. [19] summarized 

the results as follows:  

 The average reduction of the kidney cyst volume was 95% at 

the end of the first year. 

 The kidney cysts disappeared completely in 17 patients which 

amounted to 17.5% of the patients.  

 Following the treatment procedure, in 67 patients that amounted 

to 90% of cases, improvement in flank pain of the patient was 

noted.  

 Sixty-one patients that amounted to 82% of the patients were 

free of pain and in 6 patients that amounted to 8% of the patients 

the pain had decreased.  

 Normotension was achieved in 7 patients that amounted to 

87.5% of the 8 patients that had hypertension as well as no 

hydronephrosis was identified post-procedure  in 10 patients 

out of the 12 patients that amounted to 83.3% of the 12 patients 

who had hydronephrosis prior to their procedure .  
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 Second intervention was necessitated in 2 patients that 

amounted to 2% of patients as in view of recurrence of the cysts 

and their related symptoms.  

 One patient that amounted to 1% of the patients developed a 

small retroperitoneal haematoma which resolved spontaneously 

and in another one patient that amounted to 1% of the patients 

spontaneous haemorrhage was identified within the cyst 1 year 

pursuant to the procedure.  

 No other complication was identified during the procedure as 

well as during the follow-up assessments of the patients.  

Akinci et al. [19] made the following conclusions: 

 Per-cutaneous treatment of simple kidney cysts with single-

session sclerotherapy is a safe, effective as well as minimally 

invasive procedure and the procedure can be undertaken as an 

alternative to multiple-session sclerotherapy with comparable 

results.  

 High volume, up to 200ml ethanol can be utilized without 

adverse effects for large renal cysts. 

Fontana et al. [30] undertook a study to ascertain the effectiveness and 

safety of three repeated alcohol injections for the treatment of simple large 

kidney cysts. With regard to the methods, from September 1991 to 

December 1997, Fontana et al. [30] treated 72 kidney cysts. The cyst was 

drained with utilization of an 8F mono J stent. Ninety-five percent sterile 

ethanol was injected into the cyst and left in place for 20 minutes. Two 

repeat alcohol injections were undertaken every 24 hours. After the third 

alcohol injection, the catheter was removed. In order to avoid pain in the 

last 39 patients, 20 mL of 2% lidocaine hydrochloride was injected into 

the kidney cyst for 15 minutes prior to the alcohol injections. Fontana et 

al. [30] summarised the results as follows:  

 The follow-up period ranged from 8 months to 83 months and 

the mean follow-up was 48 months.  

 One patient did undergo surgical intervention in view of 

considerable bleeding within the cystic cavity which had 

occurred after percutaneous drainage of the cyst. 

 In 1 patient in whom the cystic cavity had communicated with 

the urinary tract, no alcohol injections were undertaken. 

 Following the repeated alcohol injections, the cystic cavity 

completely disappeared in 68 of the 70 treated kidney cysts 

during the first ultrasound examination. 

 The result that was observed during the first ultrasound control 

observation, had remained unchanged during follow-up.  

Fontana et al. [30] concluded that in their experience, percutaneous 

drainage of symptomatic simple kidney cyst with three repeated alcohol 

injections does offer a high rate of success without the cost and morbidity 

associated with other procedures, such as operation or laparoscopy.  

Okeke et al. [31] reported the results of a minimally invasive treatment of 

symptomatic simple kidney cysts as well as they proposed an algorithm 

for the management of symptomatic simple renal cysts. With regard to the 

patients and methods, Okeke et al. [31] stated that seventeen patients who 

had manifested with suspected symptomatic simple kidney cysts were 

referred for trial of aspiration of the simple renal cyst, and 16 of these 

patients had manifested with loin pain and one patient had presented with 

a flank mass. If the cyst as well as the symptoms recurred pursuant to a 

temporary response, they were managed by means of re-aspiration with 

sclerotherapy with utilization of 95% ethanol, or by means of 

laparoscopic de-roofing of the cyst. Okeke et al. [31] summarised the 

results as follows:  

 .Out of the 17 patients who were referred, one patient (about 

5.9%) failed to respond to aspiration and was excluded from 

further analysis.  

 Three of the patients had sustained relief of pain pursuant to 

simple aspiration of the cyst alone, 13 patients ((76.47%) did 

require further treatment for relapse of their symptoms, of 

whom six did undergo aspiration of the cyst plus sclerotherapy, 

and seven did undergo laparoscopic deroofing of the renal cyst.  

 After a mean follow-up of 17 months, all five patients who had 

originally presented with pain and were managed by 

sclerotherapy, as well as the patient who had manifested with a 

painless loin mass from a large cyst also developed pain 

pursuant to sclerotherapy. In contrast, the subsequent seven 

patients who were managed by laparoscopic treatment were 

pain-free at a mean follow-up of 17.7 months.  

Okeke et al. [31] made the following conclusions:  

 Evaluation of patients who have symptomatic simple renal 

cysts including a diagnostic aspiration is essential in order to 

diagnose a symptomatic cyst. 

 When treatment of symptomatic simple renal cyst is indicated, 

then laparoscopic de-roofing of the renal cyst does appear to be 

more effective in comparison with sclerotherapy.  

Sakuhara et al. [32] undertook a study to evaluate the safety and 

effectiveness of trans-catheter arterial embolization (TAE) with 

utilization of ethanol in symptomatic patients who have enlarged 

polycystic kidneys. With regard to the materials and methods,  Sakuhara 

et al. [32] stated that their prospective study was an institutional review 

board approved study which had been planned for patients who had 

symptoms that were related to enlarged polycystic kidney disease, such 

as a markedly distended abdomen, gastro-oesophageal reflux, as well as 

abdominal pain. At the time of the undertaking of the TAE, all of the 

patients had been undergoing dialysis treatment for chronic kidney 

failure, and their urine volume had decreased to less than 500 mL per day.  

Bilateral renal TAE was undertaken with absolute alcohol. Pursuant to the 

TAE, they evaluated changes in the volume of the kidney, clinical 

symptoms, laboratory data, as well as complications They analysed the 

differences in the kidney volumes of the patients, the clinical symptoms, 

abdominal circumference, and dry weights before the TAE and after the 

TAE  with a mixed effect volume. Sakuhara et al. [32] summarized the 

results as follows:  

 They had treated fifteen patients that included seven men and 

eight women whose mean age was 57.7 years +/- 5.3 standard 

deviation.   

 Among the 15 patients, the follow-up period included 24 

months in 13 patients, 6 months in one patient, as well as 3 

months in one patient.   

 The mean volume of the kidney was 3380 mL preceding the 

TAE, and at 3 months, 12 months, and 24 months, pursuant to 

the TAE, the mean volume of the kidney significantly 

decreased to 60.9%, 39.8%, and 32.1% of the pre-therapeutic 

value, respectively at P < 0.001. 

 All of the patients did report improved clinical symptoms 

within 3 months pursuant to the TAE at P < 0.001.   

 The abdominal circumferences of the patients had significantly 

decreased pursuant to the TAE at a p value of P < 0.001.  
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 The dry weights had also continued decrease significantly until 

6 months pursuant to the TAE with a p value of < 0.001, at 

which point, they began to increase slightly until 24 months 

pursuant to the TAE.  

 Abdominal pain, nausea, as well as inflammatory response did 

develop in all patients pursuant to the TAE; nevertheless, these 

symptoms did improve with conservative management.  

 Abscess formation was diagnosed in one kidney, and drainage 

catheter placement was undertaken.. 

 No major complications related to the undertaking of TAE 

occurred in the rest of the patients.  

Conclusions  

Sukuhara et al. [32] concluded that kidney contraction treatment by the 

undertaking of TAE with ethanol injection did appear to be a safe and 

effective treatment with regard to patients who have symptomatic 

enlarged polycystic kidney disease.  
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