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Abstract

Background: Forgotten ureteral stents are seen in urologic practice because of ignorance of patients or failure of 
physician to counsel the patients. They can cause signifi cant morbidity and pose a management and legal dilemma.
Objectives: To evaluate the effi cacy and feasibility of different endourological approaches like percutaneous 
nephrolithotomy, ureteroscopic lithotripsy, cystolithotripsy and extracorporeal lithotripsy in the treatment of forgotten 
encrusted ureteral stents.
Methods: Total 10 patients with forgotten encrusted double J stents from January 2013 to Nov 2015 were included. 
Mean age of the patients was 38.4 years (1.5 -5 years). All patients were evaluated for stent encrustation and associated 
stone burden by X-ray KUB and Intravenous Urography. Combined endourological procedures like percutaneous 
nephrolithotomy, ureteroscopic lithotripsy, cystolithotripsy and extracorporeal lithotripsy and even open surgery was 
done to remove these stents. The patients characteristics, indications for stenting, indwelling time, site of encrustation, 
hospital stay etc were all noted.
Results: Total 10 patients presented with forgotten Double J stents. Out of three patients with large encrustations both 
in renal pelvis and urinary bladder, one patient underwent percutaneous nephrolithotomy and cystolithotripsy. Rest 
two patients underwent extracorporeal lithotripsy for two sessions  for renal pelvic  encrustation and cystolithotripsy 
for urinary bladder encrustation. Four patients underwent ureteroscopic  and cystolithotripsy. Two patients in whom  all 
fractured coils were in  urinary bladder, underwent cystolithotripsy. All the stents were removed under C-arm fl uoroscopic 
guidance. In one patient, open ureterotomy was done to remove the knotted stent. 
Conclusion: The use of Double J stent should be limited. The combination of various endourological techniques and 
extracorporeal lithotripsy can achieve effective stent and stone treatment with minimal morbidity and hospital stay.  
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ureteroscopy, Ureteral stents      

  
  

INTRODUCTION 

The   use of Double J ureteral stent (DJ stent) has 
become an integral part of the urological practice. 

It allows good urinary drainage from kidney to bladder 
and is generally safe and well tolerated. They are 
mainly indicated after ureteral and renal surgery and 
are used for managing ureteral obstruction due to 
stones, strictures, ureteropelvic junction obstruction, 
and retroperitoneal fi brosis etc1-5. They are also used 
after iatrogenic injuries to ureter and before any 

complex abdominal procedure for identifi cation and 
protection of ureters6. However different complications 
may occur with use of these DJ stents. Short  term 
placement  complications  like  fl ank  pain, haematuria, 
dysuria, frequency, urinary tract infection etc are quite 
common. Where these stents are left in place for long 
time, it results in signifi cant morbidity like stent 
encrustations, stent fragmentation, and recurrent 
urinary tract infection etc7. Forgotten stent is frequently 
very complicated and poses a management and 
legal dilemma. However endourological methods 
like cystolithotripsy (CLT), retrograde ureteroscopy 
with intracorporeal lithotripsy (URSL), percutaneous 
nephrolithotripsy (PCNL) can be used for retrieval of 
these encrusted stents. Occasionally, extracorporeal 
shock wave lithotripsy (ESWL) and open surgery may be 
needed8-12.
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MATERIALS AND METHODS
It is a prospective study. Ten patients with forgotten 
ureteral stents with severe encrustations presenting to 
Kathmandu Medical College Department of Urosurgery 
between Jan 2013 and Nov 2015 were our study 
population. Mean age of patient was 38.4 years (range 
26-62 years) and average indwelling time of the stent 
was 2.8 years (1.5 years – 5 years). All these stents were 
placed somewhere else except one patient who was 
treated in Kathmandu Medical College and Teaching 
Hospital and had gone abroad (middle east.) for job 
and had forgotten. Ignorance by the patient and proper 
counselling by the surgeon were the main reasons for 
retention of stents.      

All patients were evaluated for stent encrustation 
and associated stone burden by plain X-ray KUB and 
Intravenous Urography (IVU). There was no need for us 
to do Tc 99m diethylenetriaminepentacetate (DTPA) 
scan. Treatment decisions were made depending on 
clinical and radiological fi ndings. Before intervention, 
all patients had negative urine culture and antibiotic 
prophylaxis was given in all cases. Combined 
endourological procedures like percutaneous 
nephrolithotomy (PCNL), cystolithotripsy (CLT), 
retrograde ureteroscopy with intracorporeal pneumatic 
lithotripsy (URSL) and even open ureterotomy was done. 
Percutaneous nephrolithotomy was performed using 
20Fr nephroscope(Wolf) and ureteroscopy was done 
with 8/9.8Fr semirigid ureteroscope (Wolf). In case of 
large encrustation around the loop in pelvis of kidney and 
fragmented loop in urinary bladder, cystolithotripsy was 
fi rst done in lithotomy position and then standard PCNL 
in prone position and fragmented upper coil removed. 
Ethical clearance was taken from the institutional review 
committee of Kathmandu Medical College. Informed 
written consent was taken from the patient.

Data were statistically analyzed using SPSS 18. Analytical 

evaluation was carried out using chi- square and 
independent T test.    

RESULTS 
Out of 10 patients, seven were female and three 
male, and all were from rural places. The patient’s 
characteristics, indications for stenting, indwelling 
time, site of encrustation, procedure performed, and 
duration of hospital stay were all noted. Major ity of 
patients had undergone stone surgery and one patient 
had undergone open pyeloplasty for  pelviureteric 
junction  stenosis.

In four patients, body and lower coil of the stent had 
encrustations. In one patient, stent was fractured,  the 
proximal coil having large encrustation and the distal 
coil in urinary bladder also having large encrustation.
In another two patients, encrustations were seen both 
in renal pelvis and in urinary bladder. In two patients, 
stents were fractured, all portions were in bladder with 
signifi cant encrustations. In one patient knotting of 
stent was seen in mid ureter where endourological 
management failed and the stent was removed by open 
ureterotomy. The patient with large encrustation both 
in pelvis and urinary bladder underwent percutaneous 
nephrolithotomy (PCNL) and cystolithotripsy (CLT). 
Two other patients fi rst underwent extracorporeal 
shockwave lithotripsy (ESWL) for two sessions and then 
cystolithotripsy and stents removed successfully. The 
remaining patients were treated with cystolithotripsy 
and ureteroscopy. All the stents were removed under C- 
arm fl uoroscopy guidance. 

DISCUSSION 
Forgotten ureteral stents are seen in urologic practice 
because of ignorance of patients or failure of physician 
to counsel the patients13. The available literature  shows 
that Double J stents had been missed for a maximum of 
23 years 14. 

Table 1: Different variables of the patients with forgotten encrusted DJ stents

No of patients Indications of stenting Site of  encrustation 
Indwelling  time

( years)
Procedure performed 

3 Open  pyelolithotomy Vesical +renal pelvis 1.5 -3 CLT, ESWL+PCNL

4 URSL Vesical body part   2-3 CLT+URSL

1 Ureterolithotomy Vesical 3.5 CLT

1 Pyeloplasty Vesical CLT

1 URSL Knotting of stent 2.5 Open ureterolithotomy

CLT: cystolithotripsy, ESWL: extracorporeal shockwave lithotripsy, PCNL: percutaneous nephrolithotomy, URSL: ureteroscopic 

lithotripsy
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Figure 1: The patient with knotted and fragmented DJ 
stent and large vesical stone. He underwent cystolithotripsy 
for vesical stone and open ureterotomy for removal of the 
knotted stent.  

The presentation  of forgotten stents varies. They can 
produce considerable morbidity due to  extensive 
encrustations, knot  formation, fragmentation  and 
proximal migration15.  Damiano et al observed fl ank 
pain in 25.3%, encrustation in 21.6%, irritative bladder 
symptoms in 18.8%, haematuria  in 18.1%, fever more 
than 104°F in 12.3% and stent migration in 9.5% of 
patients16. In our study, irritative voiding symptoms and 
haematuria were the predominant presentation.

Encrustation of forgotten stents with large stone burden 
is a serious problem due to complications like recurrent 
urinary tract infection, haematuria, obstruction and 
renal failure17. The deposition of encrusted material on 
retained ureteral stents can occur both in sterile and 
infected urine18. Common risk factors for encrustation 
include indwelling time, urinary sepsis, history of 
recurrent stone disease, metabolic predisposition 
to stone diseases, chemotherapy, pregnancy and 
congenital renal anomalies19.

Fragmentation is another important complication and 
is due to loss of tensile strength. It also depends on 
the type of material of stents. Silicon was found to be 
least prone to encrustation followed by polyurethane, 
silitek, percufl ex  and hydrogel coated polyurethane. 
Fragmentation of polyurethane stents is four times as 
frequent as the silicon stents20,21.    

Forgotten ureteral stent  with encrustation is a 
challenge and may  require multimodal endourological 
approaches, even open surgery. Extracorporeal shock 
wave lithotripsy is the initial treatment for stents with 
minimal encrustation22. In our study, extracorporeal 
shockwave lithotripsy was needed in two patients 
for two sessions for proximal loop encrustations and 
cystolithotripsy was done for distal loop encrustations. 
In one patients with large encrustations both in renal 
pelvis and bladder, stent was removed completely by 
percutaneous nephrolithotomy and cystolithotripsy. 
In rest of the patients stents were removed by 
cystolithotripsy and ureteroscopic lithotripsy except in 
one patient  where the knotted stent was removed by 
open ureterotomy. Awad Kaabneh et al reported doing 
percutaneous nephrolithotomy in eight patients and 
open ureterotomy in one patient out of 15 patients23. In 
a study by Arora Shorab et al, fi ve patients underwent 
percutaneous nephrolithotomy and one patient 
underwent extracorporeal lithotripsy  in 12 patients with 
forgotten DJ stent14.

The mean number of procedures was 1.6 per 
patient that included four sessions of ESWL,  one 
percutaneous,  seven cystoscopic,  three  ureteroscopic 
interventions and one open ureterotomy. It was 1.25 per 
patient in study by Arora Sohrab et.al14.

CONCLUSION
Although DJ ureteral stents have become an integral 
part of urological armamentarium, their use should be 
limited to those patients in which the benefi ts override 
possible complications. The combination of various 
endourological techniques and ESWL can achieve 
effective stent and stone treatment with minimal 
morbidities and hospital stay. 

Maintenance of effi cient “Stent register” log book 
under closed supervision of operating surgeon and 
proper counselling of patient is needed to prevent 
these complications. Treatment of all patients of urinary 
stone diseases with placement of DJ stent should be 
considered incomplete unless the stent is removed.



Multimodal management of forgotten encrusted ureteral stents

119Journal of Kathmandu Medical College Vol. 5 • No. 4 • Issue 18 • Oct.-Dec. 2016

REFERENCES
1. Rk JH, Lee YT. Percutaneous nephrostomy versus 

indwelling ureteral stent in patients with bilateral 
nonSaltzman B. Ureteral stents. Indications, 
variations and complications.

2. Chew BH, Knudsen BE, Denstedt JD. The use 
of stent in contemporary urology. Curropin 
urol.2004;14:111-5.

3. Hepperlen TW, Mardis HK, Kammandel H. The 
pigtail ureteral stent in the cancer patientsJ.
Urol.1979;121:17-8.

4. Gogas J, Markopoulos C, Kousos E, Gogas H, Kariaou 
V.  Metastatic retroperitoneal and mediastinal 
fi brosis as fi rst sign of recurrence of breast cancer.
Eur.J.surg.2001;167:715-18.

5. Park DS, Pa genitourinary malignant extrinsic 
obstruction. J Endourol. 2002;16:153-54.

6. Kuno k, Menzin A, Kauder HH, Sison C, Gol 
D. Prophylactic Ureteral catheterization in 
gynecologicsurgery. Urology. 1998;52:1004-8.

7. Schulze KA, Wettlaufer JN, Oldani G. Encrustation 
and stone formation: complications of indwelling 
ureteral stents. Urology. 1985;25: 616-19.

8. PillaiK M, Keeley FX, Moussa SA, Smith G, Tolley 
DA.  Endourological management of severely 
encrusted ureteral stents. J Endo urol. 1999;13:377- 
79.

9. Flam TA, Brochard M, Zerbib M, Debre B, Steg A. 
Extracorporeal shockwave lithotripsy to remove 
calcifi ed ureteral stents. Urology. 1990;36:164-65.

10. Somers WJ. Management of forgotten or retained 
indwelling ureteral stents. Urology. 1996;47:431-35.

11. Borboroglu  PG, Kane CJ. Current management 
of severely encrusted ureteral stents. J. urol. 
2000;164:648-50.

12. Lam JS, Gupta M. Tips and tricks for the management 
of retained ureteral stents. J. endourol. 2002;16:733-
41.

13. VR, Murthy S, Reddy J, DV Prasad. Endourological 
management of forgotten  encrusted ureteral 
stents. Int. Braz J urol. 2010;36:167-70.

14. Arora S, Srivastava A et al. Forgotten reminders : An 
expierence with managing 28 forgotten double J 
stents and management of related complications. 
Indian J surg. 2015;77:1165-71.

15. Eisner B, Kim H, Sacco D.  Repeat Knot formation 
in  a patient with an indwelling ureteral stent. Int.
Braz J Urol. 2006;32:308-9.

16. Damiano R, Olivia A, Esposeto C, Sio DM, Autorino 
R, Armiento DM. Early and late complications of 
double pigtail ureteral stents. Urol Int. 2002; 69(2) 
: 136-40.

17. Singh V, Srinivastava A, Kapoor R, Kumar A. Can the 
complicated forgotten, indwelling ureteric stents 
be lethal ? Int. Urol. Nephrol. 2005;37:541-46.

18. Wollin TA, Tieszer C, Riddell JV, Deustedt DJ, Reid 
G. Bacterial biofi lm formation, encrustation and 
antibiotic adsorption to ureteral stents indwelling 
in humans. J.Endourol. 1989;12:101-11.

19. Ahallal Y, Khallouk A, El FassiMJ,Farih MH. Risk 
Factor analysis and management of ureteral J stent 
complications. Rev Urol. 2010;12(2-3):147-51.

20. Monga M, Klien E, Castaneda -zuniega WR, Thomas 
R. The Forgotten indwelling ureteral stents: a 
urological dilemma. J Urol. 1995:153;1817-19.

21. Tunney MN, Keane PF, Jones DS, Gorman 
SP. Comparative assessment of ureteral 
stent, biomaterial encrustation. Biomaterials. 
1996;17:1541-46.

22. Lai CJ, Wong WJ, Tsai P, Wu HC, Chen J. Management 
of a retained  double J Catheter with severe 
encrustations. A case report. JTUA. 2009;2018-19.

23. Kaabneh A, Qumar AA, Hamouri F, Abbadi B. 
Multimodal management of urolithiasis for 
forgotten severely calcifi ed ureteral JJ Stent: Our 
Experience at king Hussein medical center. J Royal 
Medical Services. 2011;18(4):38-42.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


