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Percutaneous nephrostomy is widely used for the diagnosis and treatment of various urinary
tract diseases, such as ureteral fistula, stenosis, and percutaneous nephrolithotomy, and the
relief of urinary obstruction. Suprapubic cystostomy is also known as a good method for blad-
der drainage in patients with lower urinary tract obstruction or injury and neurogenic bladder.
Despite the frequent use of these procedures, reports in the literature are insufficient for an in-
terventional radiologist to understand the procedures easily and thoroughly. In this article, the
indication, anatomy, placement, and postoperative management of percutaneous nephrosto-
my and suprapubic cystostomy have been described, explaining that the procedures are safe
and effective.
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Table 1. Indications for PCN

Urinary obstruction (m/c)
Benign (eg, ureter stone) or malignant etiology (eg, bladder tumor, prostate tumor, cervical tumor)
Urinary diversion
Traumatic or iatrogenic ureteral injury
Urinary fistula
Hemorrhagic cystitis
Access for endourologic procedures
Percutaneous nephrolithotomy
Dilation or stenting for ureteral stricture
Ureteral occlusion for urinary fistula
Biopsy of a urothelial lesion
Endopyelotomy
Diagnostic method
Antegrade pyelography
Ureteral perfusion (eg, Whitaker test)
Emergency PCN
Pyelonephrosis
Acute renal failure secondary to obstructive uropathy (hyperkalemia)

m/c =most common, PCN = percutaneous nephrostomy
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Table 2. Contraindications for Percutaneous Nephrostomy

Absolute
International Normalized Ratio > 1.5
Platelet <50000/cm?
Relative
Severe hyperkalemia or other metabolic imbalance
Uncontrolled hypertension
Percutaneous approach to kidney that crosses colon, spleen, or liver
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triaxone 1V, 3) 1.5~3 g ampicillin/sulbactam 1V, 4) 2 g ampicillin with 1.5 mg/kg gentamicin
IV, 5) penicillinol] 2|27]9k8-0] 21& Al vancomycin or clindamycin and aminoglycoside
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Fig. 1. Vascular anatomy of the kidney
in the coronal plane.

1 =renal artery, 2 = superior segmen-
tal artery, 3 = anterior superior seg-
mental artery, 4 = anterior inferior seg-
mental artery, 5 = inferior segmental
artery, 6 = posterior branch of the re-
nal artery, 7 = interlobar arteries, 8 =
arcuate artery, 9 = ureteric branch of
therenal artery
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cuate artery) = 4] =lo] oA 2 Soj7ttHFig. 1). AleH 1}t 1 EA]= 25 S5 (end arter-
ies)o] a1, A2 mF0| gtk A7 4] 750 o)) Hele] EFE FFFIL H7HA = AW
o] FHOT FFRE Tt Aol HFAe] Fe|F 07 30~45° Zhwo] AlsHe] okEat HE
T3] Bx]50] wh = B4 G119 (watershed zone)©] 1+=t| o] € Brodel’s avascular zone©] 2}
5}, o] 318 Extsto] S} Alul(posterior calyx) S 7'd5HH PCN2] 4 58 22 4 9l
TH13). @7+ S3o] AAlHo] =8 (infundibulum) Qo & AUAY 7248 Aua g dat
Al HEs0] 7Hs3E 3 24lH)e] f19] 7 221 7l (fornix)E end-on puncture SHEE- sfof gt}
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)
(Fig. 2). %070 91xJoi challx] TS SRS o, AurEQ) A A x| ol A= 5t Alu
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Posterior

Fig. 2. Schematic anatomy of the kid-
ney in the axial plane. The arrow indi-
cates a needle within the posterior
calyx along the plane of the Brodel’s
bloodless line.

1=posterior division of the renal artery,
2 =anterior division of the renal artery,
3=renal pelvis, 4 = Brodel’s bloodless
line, 5 = interlobar arteries, 6 = arcu-
ate artery, 7 =interlobular arteries, 8 =
fornix, 9 =minor calyx

Anterior
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Fig. 3. Comparison of PCN performed through the inferior calyx and middle calyx.

A. A needle was percutaneously introduced in the inferior calyx (arrowheads). Under fluorosopy, PCN per-
formed through the inferior calyx placing the catheter at a sharp angle to the urete.

B. If a subsequent ureteral stent is needed, it is better to puncture the middle calyx (arrowheads). In the PCN
performed through the middle calyx, an obtuse angle is formed between the catheter and the ureter, reduc-
ing resistance during the ureteral stent placement.

PCN = percutaneous nephrostomy

A FAGRY] Mo B5ek9] 2 w31t A& oo et Fd2 HashAd 2enE
SolA sliErA Qo] B Ak Bol5 Adehal, BE 5=dt Loz SR AlulE HdAtkst
LA Z0K8, 14). A} Blo] wHel malx ]S 1~2% 2 =712 (lidocaine) O & =4} 5lar,
119 scalpel2 1] F-E A7)ttt 21~22G A AHES(Chiba needle) 2 4172] AlAdH O 2 HE]
25~30° ZH ol A HAFSHAU Alsthes o2 2RFE 25~30° F = 0 dEgA oF & Ao =
ol A 0= ARt vk B2 R 9] x|of] HxfeH A A Hapsol 2FAE T 5o
21981 A (pelvocalyceal system)& 2F HolA| gt & & $A)] HApukES o]-85to] A Agt 9]
AAE Aled ok Qe 2Rzl Ae] Sohd AR HEE & Ut HiEE = Ae g
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215+ & Agko] £HS A2 BHEH) 0.018 inch S EEANS HApEsS 34 Wil o]& 7
1] 2] %27]7H(percutaneous access system: Neff, Cook, Bloomington, IN, USA Z-& 3S, Duk-
woo Medical, Hwaseong, Korea)Z o|-&3t0] 525 gtEsich o|F AHulz] HZ7]79] %
(sheath)TF 212 o]l $IX]AIZ] & X4 - AH0.035 inch)2] £o] Q3to|ut oh2 S Al
H} Wjoll @A Adgtet. o] 7he|E]e] Ao ulet e oz o F A7 F7|E o]-8sto
E22 3435 AlZIch 7HE|E] We] metal cannulats AlEIE AL BA7EA|TE HZIA|7]4L 7}
EERE R dARE w2 419 ol XA Q9] vlZ-E oAl 2]70] 8~10 Frel 7HEE| =
SESHAIRE ZHE 29 HiE T Ale F Y vt = Aeols A0l 12014 Frdl &
2 7HE7F 2 Q3 4= JlTHe, 15). 7HEE1 2] & 17 A17]7] flsf 7HEl|El 2] & B (hub) F-2lollA]
A A B AL BYgo g ghett 7HEEl = SRR of2] TR 1 7]4E ]85t
17ggtt e 2ol oilElE 4R 2FAE U] Mol o F2 FYf &
Hio] Tt -2 shA] el 2BAE FYstoloF HE S-S e 4 k. Alckrt 7ol 9
= F7HAQ v 7)3t Al 5] g Al o, 71|

N &
ES 53l 2<% U 327} A|%-2 24~48 A7 Sof| A|sk= Zlo] £t}

Mz 85
kel PCNO) /3382 719 100%0]th. T12iuh, A7t 27gwof giA] ur% 73%(16-19),

E5Hd A4 A EHcomplex stone disease) &-2 5214 (staghorn calculi)2] 749 2F 85% 2 7H4

HrHTable 3) (5). T=7F 2Zut 7ho| = TH=.0 2 AJRJRt F9-0) 4 AleAte] s+ Eoﬂ w2t ds

SHH=
H OO

F2 T T T2 2k 14% HTolA TS, AFYE-2 0.2% o|HolTH5, 22). st ¥
L A1 PON o] Sol| &5t WE|Y, EEA 80| "ast 59 &4, 7Hd5UHE,
&7 (arteriovenous fistula)7} EAdst7| = Stct. Q1 PCNQ| 7 -H o} of & o] Je
S A0 2afA<(PNL)S Bl 43 Aet 23] Hlxrt S718TH23). AN Eae A&
5 1~29 Ujol] 241511 71|E] 2F42] tamponade &7} Qlo] 4 S shARt 142 &4

Table 3. Technical Success Rate (%) of Percutaneous Nephrostomy

Clinical Situation Success Rate (%)
Obstructed dilated renal collecting system with/without stones 96-100
Obstructed dilated renal collecting system in renal transplant (37, 38) 98-100
Nondilated renal collecting system (16-19) 82-96
Complex stone disease, staghorn calculi 82-85
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Fig. 4. A4l-year-old woman presenting with fever and flank pain.

A. Contrast-enhanced CT shows pelvocalyceal dilatation with an internal air bubble (arrowhead), which suggests emphysematous pyelone-
phritis in the right kidney. Percutaneous nephrostomy was performed (not shown).

B. Massive hematuria occurred immediately after the procedure. Right renal arteriogram shows a direct fistula between the inferior segmen-
tal artery (arrow) and inferior renal calyx (arrowhead).

C. After embolization using microcoils (arrow), no further bleeding is seen on the right renal arteriogram. During the procedure, the microcoil
migrated into the calyx (arrowhead).
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Fig. 5. An 80-year-old woman with bladder cancer replacing the drain catheter due to marked decrease of
urination.

A. Fluoroscopic image of the prone patient. A small amount of contrast media was injected through the
catheter, but the 0.035-inch guidewire could not pass, as the catheter was clogged. Therefore, after insert-
ing the guidewire (arrowheads) to the side of catheter, it could be advanced along the outer surface of the
catheter.

B. The existing catheter was removed, and a new catheter was inserted over the guidewire.

St JoMe] oA LEs

A% o] 4] & 10%0A L T4, 8% %—7—} D H 7 A Y EE 4o 4 Q=T o] B¢

of] PCN-Z Al33HT(33, 34). A% o] 4] 2% 2| Fofl @ 2rflafi7} Yepe 4= Qled], o= iR &

g0l S F (ureterovesical junction)2] F-Z0 & Q15+ Zlo|c}, o]2{gt BE0] g1olo 2= B

At e T HR10] AU, a5 £ S{E R QIS A RS = o] 4] Rl e Fike o
N

sl AT 4= RATH35). A Az F el oAl FaL, A4 7heolAlaL, #lse B 3¢
Al
N

H2A w2 g o AE 4 QlTk(3e6). ol A1 A & st fIxIshH, ARl Fe- Rt 1)
B Zo| o] 71 91x]517] w2l PCNo| t] 4=gatr), 2ukel = Au|E Hajsjof shy| A%+
LS 2o Ul 2 ES A 4 Q7] wizel Fol5 3tth(Fig. 6). Wbl AlojAle Alo]
A7) T R-52A19] @] FolA st F1F = AR

AlEHE dAbsh= Zl0] g0l ok 230t
frEstol] 21-22G s 2 AFstal f=dAPE flshe f1x]ol So17| =1, ol $-2] g2 dwt
2Rl It U, 71E2 /35 100%7H] BILETK37, 39).

= O LIS - HH
& o) WS o =2, 2F HHAlY AN S 2 B AleHiAIS] EHdol glo] PN
2 Al&stoF gtk o]f1 F¢ 7IeA o= B 7] W o] Rl Single-stick technique 2= A3}

g 749 283} fEslol ALS all 22G HAMHES AU, ol 7Fsst A pHRso] A%
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Fig. 6. A 53-year-old man with a double-J stent for ureteral stricture after kidney transplantation. At the follow-up, the patient presented with
elevated serum creatinine.

A. Percutaneous nephrostomy was performed for the transplanted kidney in the left lower abdomen. Under fluoroscopy, the catheter (arrow)
was inserted via the anterosuperior calyx of the transplanted kidney. Arrowheads indicate a double-J ureteral stent.

B. Two days after the procedure, the patient complained of abdominal pain, and free air was noted on the abdominal plain film (not shown).
Contrast-enhanced CT shows that the catheter (arrowhead) penetrates the descending colon (arrow). Subsequently, the patient underwent
primary repair for colon perforation.

A7 SSEAS FUL 5 SI0k AES LA 2ol AN ol P2 2

CT RE5t A& MZ=(CT-guided PCN)

CT f-x5F PCN2 25 standard PCNo] o]&-& 74-¢-ofl Alaistct. o] & 59, obAl 4l (horse-
shoe kidney)o|ut &7 o)A} 52 §4Jo|AFAl (malrotated/dysplastic kidneys)x} 22 5| 52-514]
o]7} = ¢, Alst HF=Z 0= (kyphoscoliosis)S 7H Aol A} A%t ok e 7)ot
& 4 Gl B, AlEZE A 2 B SAE Alg IRkl Zfofl Al E T

A FE2e= Aol 2k 9A1E 27U & A7I(50] tidh)Y] &4
Hoh= Zlo] oj#f& 4= ok ot CT -5k A2 HI-8-o] BIAAL ZrfollA] AT w]Zo] w0
A 25 CT Eﬂol ol A= BelelE —ZH'B‘JEL. ity
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Fig. 7. Percutaneous nephrostomy using the double-stick technique in a patient with a non-dilated renal
collecting system.

A. Fluoroscopic image after ultrasound-guided needle (22G) placement in the dilated pelvis of the right kid-
ney. A small volume of urine was aspirated and an equivalent amount of diluted contrast was gently inject-
ed in the left renal collecting system.

B. After opacifying the renal calyces and identifying the posterior calyx (arrowhead), a 21G second needle
(arrow) was inserted toward the posterior calyx under fluoroscopic guidance.

C. A0.018-inch guidewire is inserted through the second needle. Once the wire was in the appropriate posi-
tion, the first puncture needle was removed.

D. After inserting a percutaneous access system (Neff, Cook, Bloomington, IN, USA) over the 0.018-inch
guidewire, a 0.035-inch guidewire, dilators (arrow), and an 8.5-Fr pigtail catheter were subsequently insert-
ed. Small hematomas are seen in the renal pelvis and calyces (arrowheads).
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Fig. 8. Caudal view of the pelvis and
anterior abdominal wall. Circle indi-
cates the preferred puncture site.

1 =inferior epigastric artery, 2 = rectus
abdominis muscle, 3 = bladder, 4 =
space of Retzius, 5 = external iliac ar-
tery, 6 = reflected peritoneum
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Fig. 9. A59-year-old man presenting with urinary retention due to neurogenic bladder.

A. Fluoroscopic image in a supine patient. A 21G needle was percutaneously inserted 2-3 cm above the pu-
bic symphysis under ultrasound guidance. If bladder is not fully inflated, diluted contrast media should be
injected through the indwelling transurethral catheter or a puncture needle.

B. A0.018-inch guidewire was inserted through the access needle (arrowheads). The needle was exchanged
over the wire for the percutaneous access system (Neff, Cook, Bloomington, IN, USA), and the inner metal
cannula was removed (not shown).

C. A 0.035-inch guidewire was advanced into the bladder, and serial dilatation of the tract was performed
over the wire.

D. A 8.5-Fr pigtail catheter was subsequently inserted over the wire, and a small amount of contrast media
was injected to confirm that the catheter was in an appropriate position.

Al A B dFo g o]Fsto] ?17\]% ﬁh—'—, AP o] 2 7é—°r £ 91FLo= o5sto] HaE
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20~22G A5 (needle sheath)2 531141 0.035 inch stiff wire7} =g Qto|A] W] =& Woj
g}, 0% 0,035 inch stiff wireS we} <2120 2 3475 dolA 71EE7} Sofrhe WY
25 it G e 2ojzfe] 72 8~10 Fr 3719] =fx]a1e] 7HeE (pigtail catheter) 2= F&
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