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Recent Advances
in Ureteral Stents
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A ureteral stent is widely used to drain ureteral obstructions, which allows urine to bypass the
obstruction. The double J stent, a representative ureteral stent, has undergone many advance-
ments in material and design recently. In addition, indications of double J stent insertion have
been broadly expanded to improve urinary obstruction before and after extracorporeal shock
wave lithotripsy and to maintain ureteral patency after a ureteral surgery or treatment of a ure-
teral fistula. The recently developed metallic ureteral stents showed excellent long-term paten-
cy in patients with malignant ureteral strictures. Therefore, metallic stents could be an alterna-
tive to double J stents in select patients. In this review article, we describe the materials,
designs, indications, details of the antegrade ureteral stenting procedure, and outcomes of the
double J stent and metallic stent procedures.
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=FUjoll A<= Percuflex Plus Ureteral Stent (Boston Scientific, Marlborough, MA, USA)4t
Flexima Ureteral Stent (Boston Scientific), Sof-Flex Double Pigtail Ureteral Stent (Cook,
Bloomington, IN, USA)7} B0] 22Q1th(Fig. 1). Percuflex stent@t Flexima stent= 353l Y
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Fig. 1. Representative double J stents.

A. Flexima ureteral stent. The proximal end of the shaft is sutured (arrowhead), with a pigtail loop in the re-
nal pelvis. No radiopaque bands or side holes are present at the shaft.

B. Percuflex ureteral stent. The proximal end of the pigtail is sutured (arrowhead). A radiopaque band (prox-
imal shaft) and side holes are present at the shaft.

C. Sof-flex ureteral stent. The proximal end of the pigtail is sutured (arrowhead). Two radiopaque bands
(proximal and distal shaft) and side holes are present at the shaft.

RN

AHIE X5 fJsiA = sHalbll(lower calyx)E 53t 7
X HfeFoloj ] 2 3-& AA W] wiizol f-ejsitt. A EA 2= A D] AHIE M= AlF&
T 2~3% Fof| Al 2 LH oA (two-step) Al&], &= &7 Aldsh= dT7l(one-step
& 7hsstH 2”IE ZEEol 2 2kol= lTh10).

F(sheath)> AF&5}1A} & D ARIES] A1 H T} 1 Fr A& o 2 21& AFESHH 9 Fr sheath
£ 2 8 Fr D] AHIE A x|712] 71551t} Kumpe 7l E] (Cook)H Cobra 7FEY (Cook)2} 14>
4 SUEALR 23] B1E A7 =t 2ol Al 73-27F Sl iRk (stiff) QP EARS AR
= Zlo] | Safel D ARIE Ajloll f-85ich YRRl sheath® A& BH2] Zohe= 742,
71 sheath& AHgsto] F&F B7k2] ZHAIR = stiff QbR 7HEE1E AHSoFH & &2
7} 7bs s 497t Bt

D] ARIE Q] Aol 5 Asl7] sl SPUEARS WA B SAFE Ae71A] dol& A& 4
Aot QREARZL A= D o] QlojA] F35}7] off et HE 2hx[e] 7]of wef DJ ARlES
Zol2 AHSV7 = st Gk 79 26~28 cm, oJAFS] 79 24~26 cmZ 71 o) 2t} mjAlo]]

>
>

|t

[¢]

https://doi.org/10.3348/jksr.2019.80.4.631 633



o5k ko] Hzko] 49 D] ARIE x| Mo BF 6~7 mm A &S Algsto] D] ARIEC]

D] 2~HIE HE Uojli= D] AHIE e]of Udf(pusher), 27| (stabilizer) 52| vl 71 E]
(pushing catheter)7} Qo D] AHE YBZ Soj7} x| R|s|5= UlE B3| (inner stiffener)
7} Q71 & ot I ES Aldohe Afolle Ul BAAlE 224] ghote golshA| Foitttt
(Fig. 2). D] 2HIE Z9)Hof e & 7 Ho] D ARIE S} 717 94| o] Aoz QAL
o} HY5HA sheath W2 S017H = S}, Sheath WollA] Alo] DJ AEIES} J7]A] B Alo] #|
717} = 2] @74 D] AHIE ] 744?4 ZefE 4=

D] ARIEQ] 29|77}t ‘ﬂh}oﬂ I R Zo] Aol YXTHS FRlgt & YR BAAE 2

8% ol& MG I & QMEARE Fold7|H Q)R =R 1 e
=R 12)Y 2ol T FlollA D] ARIE £Lof] 5017} Q= QFlEARE D] AHIE HIo 2 W

U9 22 Yol Pofrt 2. vl ez M DJ £HIE 9]

=73
Jlct

o
ofk
mg
e

>
>
i
of
=OL_I‘
=
12
N
N
4
o
fju
O[lr
N
Rl
2
oL
o°i'
>
o
I-N
o
>~
>,
™
5 X
E
s
D
e
3.
o
]
§
E
rE
Im

Hijoy 7hel| = 1~2U 7 A (clamping) & 23 B2 Qastn 7} Lyl Z4do] glokd

—

Fig. 2. Schema shows DJ stent insertion.

A. The DJ stent is pushed into the urinary bladder using a pushing catheter. A 9 Fr sheath is usually used.

B. On maghnification, the suture loop (arrow) connected to the DJ stent is outside the body through the sheath. This loop is for repositioning
and pigtail shaping.

C. As a guidewire is out, the distal pigtail is positioned in the urinary bladder, and the proximal pigtail is positioned in the renal pelvis by manip-
ulating the pushing catheter and suture loop. At the final position of the DJ stent, the suture loop is cut and removed.
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Fig. 3. A70-year-old man who underwent radical cystectomy and neobladder formation for bladder cancer
reports abrupt hematuria.

A. On coronal CT, the left double J stent (arrows) inserted four months ago is noted adjacent to the left com-
mon iliac artery.

B. The left common iliac angiogram shows no definite hematuria. The left renal angiogram shows no bleed-
ing (not shown).

C. The left renal pelvis irrigation through nephrostomy shows opacification of the left common iliac artery
(arrows), revealing an arterioureteral fistula. The stent graft (13-mm diameter, 5-cm length) was inserted to
seal off the fistula (not shown).

D. The completion angiogram shows complete closure of the fistula after insertion of the stent graft (ar-
rows). Hematuria has disappeared.

Sol7h gl DJ ARlEE H714 02, wi ol AZkS o Al stelo sl HEH 02
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W&k A 77F = 2 sHeH(29, 30).
AEg A7 2 271291 Z B (tract dilation) ¢1°] 9 Fr sheathS @il o] 53l 27}1]
(snare)t} BFU (basket) 2 A7 7Fssict. Shin 5(30)2 39712] DJ AHIE 2 3771(95%)2] A
A HBES B39, 12 Fr 0]/49] sheath7} H H #lish A2H(rigid forceps)Z ©]-&3t A
X} ebdsittar & A Th(31, 32). Z E(tract dilatation) & ol 24 Fr7HA] o 2 sheath
£ AFESH= Alei) Bl wslo]) 71E AR 1S 53] 9 FrsheathS AFE5HH Al& £ 85 Fr A%
%2 A FE(leak)o] Yl o] A, Al AlS (pelvicalyceal system)2] <~4fo]Lk
7 (blood clot)o] 42 4= ot BE 21z 0 2 SHELK30). ZZol= D] AHIE A AS
o] 8 Fr sheath& &3 /<3t o |71-8 AA}H(flexible foreign body retrieval forceps)®=

Bol AF83k1 911, guidewireE RPN 9IEH(33).
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A2eS S o2 = T &710] 7]H(simple snare technique)¥t ¥18 &710] 715
(modified snare technique)©] At} T &710] 7152 9 Fr sheathE 53l 6 Fr &710] =3
(snare guiding sheath)& ¥l 71 QFC & 10 mm %= 15 mm 2]732] snare (Amplatz Goose
Neck Snare, Medtronic, MN, USA)E ¥ o|A] D] ABIEC] F9JF L5 FolA] | A} Y &
7Ha] 7182 9 Fr sheathE &3} 6 Fr 27H1] =%, 10 mm 5+ 15mm 31‘75‘94 27}0] Qlof| &
7F4 02 0.035-inch QMHEAFS 9 Fr sheathZ @4 HthFig. 4). D] ARIES 74T S EALS
Z7F17F = T Z2210] FAlol| o] FoiMof A A7} ZhashH o] W& T Z71m] Z]Ro] A
749 2ol "t

Q5 Bl Wgollx DJ ARIEE FobA AAshHs B e 7Hsoht tiR-2 oA SaksolA
BUEY ooy 8710) 718, Qb LH% }27}5'] 718 (guide wire lasso technique), AAF 2
7] 718 (forceps grasping technique) 501 ATH34, 35).
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gt T 2710] Z1Rol| oigt Bals EE0 R 27| 7R 2 o] Mehe Sk 7Rk of

gk F2o] ot 2|2 &k Hato] o5k T 271n] 7189 vk ARGIS wie] D] ARIE A

71 48852 oF 70% A=A, W 27H) 7S & A9 97%7HA] AdEEe] HaEAth S

A71& o2 wAs]of sh= EA-o] Qltt o]
R es}7] Pla) 2o} gt Mg o] 2 G4 AHET} JEE)A Sk, 36) Nitinol, su-
peralloy titanium, stainless steel, chromium cobalt’} 7} €3] 240]= 2ol 122} IF

& 75t
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Fig. 4. The modified snare technique to remove the DJ stent is shown. Schematic illustration (A) and fluo-
roscopy (B) demonstrate a spatial relationship among the snare (arrows), guidewire (arrowheads), and DJ
stent. After the guidewire winds around the DJ stent, it is snared to create a loop around the DJ stent. Subse-
quently, the entire assembly, including the DJ stent, guidewire, and snare-guiding sheath, is withdrawn
through the sheath (insetin B).

DJ=double J

@

7 ‘, )

%9}24(37 ), 0% % A= Ffo] Fksle] S| 34 AHIE R = UREXEL 2.8 ARlE
(S&G Biotech, Yongin, Korea)2} UVENTA 23 AHIE(Taewoong Medical, Goyang, Korea)”t
AFE3L 9t

“II )\l g

=2 50l 9 Fr sheathE Y11 5 Fr 7HE|E| (Kumpe; Cook)2} 0.035-inch SHEALE o] &
ai %P%W}X] RYAIZITE o]ofA 6 E= 7 mm A EES Q0 Holl ZHA] Al3gst 8 F
2BIE QhE3K(stent introducer)oll F&E 7 mm S AHES YA "t AHIEQ] Zoj=
10~16 cm .= 2hAfe] Qato] Zojof| 5| & 7)e] AHE S oF 4 cm Y& FEEA Ho] AHIE

o=
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UVENTA 83 ARIES Q73S Sl Y2 5419] o o H2 2kt Aol A S5t 308
Uo] 2 7ALol|A] U=} B o]z} A/ AT-E0] 64.8%2F 81.7% UL STHEF FHEF0] GlolAl
vl Qbdstal EabAQl X o & B Jrh39). UREXEL 23 ARIES] 79 ofd o
2} $A}Sof|A] D] ABIECQLS] HWOA 71467 LS & & BF 100%2 945191 P
2542 9] ZZZAtollA Z7F 7HE A17H239Y vs. 80Y), 3702 (90% vs. 35%) H 67H N4 (57%
vs. 21%) 7&/doll BAIA 02 f-olgt 2to] 5 B 3UThA4).

a4 Q¥ AHIE O] 3k ok Qi Yollx= o]k e Eiprt JFE Ao Fr|Hom
28 wf AHE & (mesh) Atolu ¢ Bofl ofd| = 2AI}FA| 0 & QI5H &to] A 4= Qlo]
A /g Ffollf o] ARgell disiAl= B A7t P e sk Aot

>~1
<

=

=21

2 S Mo A28 22 B8 ANG 2B AHE AL double ] ARIES] A3 izt

Fig. 5. AT0-year-old man with advanced gastric cancer reports left hydronephrosis.

A. Antegrade pyelogram via percutaneous nephrostomy tube shows multifocal, segmental ureteric strictures (arrows) from middle to distal
ureter.

B. The first stent (arrows) is inserted to cover the middle to distal ureter, following a 7-mm balloon dilation of the entire ureter.

C. The second stent (arrows) is inserted to cover the proximal to middle ureter, followed by a repeated 7-mm balloon dilation (arrowheads).

D. The antegrade pyelogram two days following metallic ureteral stent placements shows good flow of the contrast medium through metallic
ureteral stents into the urinary bladder.
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