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Abstract Percutaneous nephrolithotomy (PCNL) for Staghorn Calculi
Sumate   Lertkachatarn M.D.*
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Background : Thoracic complications are still high during supracostal PCNL with a 6 percent
- 32 percent incidence of hydrothorax. About 4-12 percent of supracostal
punctures are required drainage. Pitfalls of traditional technique will be discussed.

Objective : To compare the safety and efficacy of PCNL for staghorn calculi between
ultrasound guided- lateral position and fluoroscopic guided - prone position
technique.

Material and Method : All cases of staghorn calculi that were done PCNL in Prapokklao Hospital
from Dec 2004-Jan 2008 were analized. There are 45 patients (m:f = 32:13) with
47 renal units. The average stone surface area was 1964 mm2. PCNL single stage-
monotherapy were performed under ultrasound guided puncture and tract access.
All patients are operated in lateral position except two cases in prone position
for bilateral simultaneous PCNL. Rigid nephroscopy were done and stones were
eliminated by ultrasonic or lithoclast lithotriptor. Fluoroscopy were checked at the
end of procedure for removed hiding caliceal stones.

Result : The stone free rate was 87.2 percent (less than 2 mm.) operative time was 157
minutes/kidney. Fluoroscopic time was 147 seconds/kidney. Number of procedures
were 1.4 sessions/kidney (66/47). Blood transfusion rate was 29.7 percent (29
u/14 cases/47 kidneys) there were 39 from 63 tracts above 12th rib without
thoracic complication. There were no intestinal, liver or splenic injury. Sepsis was
found in one case (2.1 percent)

Conclusion : Staghorn calculi is the one of the most difficulty group of PCNL. However when
PCNL was performed by an aid of ultrasound guidance in lateral position, the
complications of adjacent organ injury especially thoracic were much reduced.
While the efficacy is comparable with fluoroscopic guide-prone position
technique.
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∫∑π”
„πÕ¥’µ°“√√—°…“ºŸ âªÉ«¬ π‘ Ë«‡¢“°«“ßÀ√◊Õ

Staghorn Calculi ‡≈◊Õ°‰¥â‡æ’¬ß°“√ Conservative

À√◊Õ°“√ºà“µ—¥ Anatrophic Nephrolithotomy ´÷Ëß¡’°“√

 Ÿ≠‡ ’¬‡π◊ÈÕ‰µ∫“ß à«π ·≈–ºŸâªÉ«¬µâÕßæ—°øóôππ“π °“√

∑”´È”°√≥’π‘Ë«‡°‘¥„À¡à°Á¬“°≈”∫“°¡“° °“√√—°…“‚¥¬

Extracoporeal Shock Wave Lithotripsy (ESWL)

 ”À√—∫π‘Ë«‡¢“°«“ß¡’ª√– ‘∑∏‘¿“æµË”¡“°·≈–‰¡à “¡“√∂

°”®—¥π‘Ë«‰¥âÀ¡¥®√‘ß ·≈–®”°—¥‡©æ“–π‘Ë« ¢π“¥‰¡à‡°‘π

500 mm2 (ª√–¡“≥ 2.2 ́ ¡.) ·≈–‰¡à·¢Áß¡“°‡∑à“π—Èπ Õ’°

∑—Èß¡’¿“«–·∑√°´âÕπ®“°°“√µ‘¥‡™◊ÈÕ ·≈–°“√Õÿ¥µ—π®“°

Steinstrasse  Ÿß

°“√√—°…“π‘Ë«‚¥¬°“√‡®“–‰µºà“πº‘«Àπ—ß (PCNL)

‡√‘Ë¡§√—Èß·√°‚¥¬ Fernstrom ·≈– Johannson µ—Èß·µà ªï

æ.». 2519 ·≈–æ—≤π“¡“®π “¡“√∂‡ªìπ«‘∏’À≈—°„π°“√

√—°…“π‘Ë«‡¢“°«“ß„πªí®®ÿ∫—π ¢âÕ¥’∑’Ë ”§—≠§◊Õ ∫“¥·º≈

‡≈Á° æ—°øóôπ —Èπ ª√– ‘∑∏‘¿“æ∑—¥‡∑’¬¡°—∫°“√ºà“µ—¥

Anatrophic Nephrolithotomy ‡ ’¬‡π◊ÈÕ‰µ√“«√âÕ¬≈– 1

µàÕ tract ·≈– “¡“√∂∑”´È”‰¥âÀ≈“¬§√—Èß Õ¬à“ß‰√°Áµ“¡

¬—ß¡’ªí≠À“∑’Ë ”§—≠„π°“√∑” PCNL „ππ‘Ë«‡¢“°«“ß §◊Õ

°“√‡ ’¬‡≈◊Õ¥√–À«à“ßºà“µ—¥·≈–À≈—ßºà“µ—¥ °“√∫“¥‡®Á∫

µàÕÕ«—¬«–¢â“ß‡§’¬ß ‡™àπ ªÕ¥ ‡¬◊ËÕÀÿâ¡ªÕ¥ µ—∫ ¡â“¡

·≈–≈”‰ â °“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥À≈—ßºà“µ—¥ ·≈–°“√

¡’π‘Ë«µ°§â“ß ªí≠À“‡À≈à“π’È¬—ß®”‡ªìπµâÕßæ—≤π“‡∑§π‘§

·≈–«‘∏’°“√‡æ◊ËÕ„Àâ°“√ºà“µ—¥ª≈Õ¥¿—¬·≈–¡’ª√– ‘∑∏‘-

¿“æ Ÿß ÿ¥

„π‚√ßæ¬“∫“≈æ√–ª°‡°≈â“ ®—ßÀ«—¥®—π∑∫ÿ√’ ºŸâ

√“¬ß“π ‰¥âæ—≤π“‡∑§π‘§°“√∑” PCNL ‚¥¬„™âÕ—≈µ√“

´“«¥åπ”∑“ß·≈–¢¬“¬™àÕß‡®“–„π∑à“πÕπµ–·§ß·∑π

°“√„™â Fluoroscopic C - arm π”∑“ß„π∑à“πÕπ§«Ë”

´÷Ëß∑”°—π∑—Ë«‰ª¡“π“π ·≈–æ∫«à“Õ—µ√“°“√·∑√°´âÕπ

∫“¥‡®Á∫µàÕÕ«—¬«–¢â“ß‡§’¬ßµË”°«à“¡“°Õ¬à“ß™—¥‡®π

«—µ∂ÿª√– ß§å
‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥-

¿—¬„π°“√√—°…“π‘Ë«‡¢“°«“ß ‚¥¬«‘∏’ PCNL ‚¥¬„™â

Õ—≈µ√“´“«¥åπ”‡ª√’¬∫‡∑’¬∫°—∫°“√„™â fluoroscopic π”

ºŸâªÉ«¬·≈–«‘∏’°“√

√“¬ß“ππ’È‡ªìπ°“√»÷°…“·∫∫ prospective study

„π‚√ßæ¬“∫“≈æ√–ª°‡°≈â“ ®—π∑∫ÿ√’ ´÷Ëß√—°…“ºŸâªÉ«¬π‘Ë«

‡¢“°«“ß‚¥¬°“√ºà“µ—¥ PCNL √–À«à“ß ∏—π«“§¡ æ.».

2547 - ¡°√“§¡ æ.». 2551

ºŸ âªÉ«¬∑ÿ°√“¬‰¥â√—∫°“√©’¥¬“ªØ‘™’«π–°≈ÿ à¡

Cephalosporin 1-2 «—π°àÕπ°“√ºà“µ—¥¢÷ Èπ°—∫§«“¡

√ÿπ·√ß¢Õß°“√µ‘¥‡™◊ÈÕ·≈–°“√Õÿ¥µ—π¿“¬„π‰µ ¿“¬À≈—ß

®“°°“√¥¡¬“ ≈∫∑” cystoscopy „ à Ureteric catheter

‡∫Õ√å 5 ·≈â«®—¥ºŸâªÉ«¬„ÀâπÕπµ–·§ß (Lateral position)

‚¥¬‰¡àµâÕßßÕ‡µ’¬ß À√◊ÕÀπÿπ‡Õ« (√Ÿª∑’Ë 1) ®”π«π 43 √“¬

ºŸâªÉ«¬Õ’° 2 √“¬ ∑”„π∑à“πÕπ§«Ë” (Prone position)

‡π◊ËÕß®“°∑” PCNL 2 ¢â“ß µàÕ‡π◊ËÕß°—π (Bilateral

simultaneous PCNL) „π°“√·∑ß‰µ ‚¥¬„™âÕ—≈µ√“

´“«¥åπ”∑“ß √à«¡°—∫°“√©’¥πÈ”‡°≈◊Õ‡¢â“ “¬ Ureteric

catheter ‡æ◊ËÕ„Àâ‡°‘¥ Artificial Hydronephrosis ‚¥¬

‡≈◊Õ° Peripheral Miner Calyx ∑’Ëµ◊Èπ·≈– cortex ∫“ß

µ“¡·π« renal axis ‡æ◊ËÕ°”®—¥π‘Ë« à«π„À≠à°àÕπ „π°√≥’·∑ß

Upper pole À√◊Õ Supracostal ®–·∑ß„π™à«ßÀ“¬„®

‡¢â“‡æ◊ËÕ„Àâ ‰µ‡§≈◊ËÕπµË”≈ß°«à“µ”·Àπàß‡°“–¢Õß‡¬◊ÈÕÀÿâ¡ªÕ¥

°“√¢¬“¬ Tract „™â Super Stiff Guidewire ¢¬“¬¥â«¬

taflon dilator 6-9 Fr „ à Double Lumen Catheter

‡æ◊ËÕ„ à Safety guidewire ‚¥¬‰¡à®”‡ªìπµâÕßºà“π≈ß∑àÕ‰µ

¢¬“¬ Tract µàÕ ‚¥¬„™â Telescopic Metal Dilator

√Ÿª∑’Ë 1 ∑à“πÕπµ–·§ß
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‚¥¬„™âÕ—≈µ√“´“«¥å °”Àπ¥∑‘»∑“ß·≈–§«“¡≈÷°µ≈Õ¥‡«≈“

®π„ à Amplatz sheath No. 28 - 30

 ≈“¬π‘Ë«‚¥¬„™â ultrasonic lithotripsy À√◊Õ

lithoclast ºà“π∑“ß rigid nephroscope µ√«®À“π‘Ë«∑’Ë

µ°§â“ß‚¥¬„™âÕ—≈µ√“´“«¥å·≈– c-arm fluoroscopy „π

µÕπ∑â“¬ „ à tube nephrostomy µ“¡¢π“¥¢Õß tract

À≈—ßºà“µ—¥∑” plain KUB ·≈– nephrostogram ∑ÿ°√“¬

∂â“¡’π‘Ë«‡°‘π 2 mm. ∂◊Õ‡ªìπ≈â¡‡À≈« „π°√≥’¡’ upper pole

tract ®–∑” CXR ¿“¬„π«—π√ÿàß¢÷Èπ

º≈°“√»÷°…“
¡’ºŸâªÉ«¬√«¡∑—ÈßÀ¡¥ 45 √“¬ ™“¬ : À≠‘ß 32 : 13

Õ“¬ÿ‡©≈’Ë¬ 53 ªï (32 - 80 ªï)

®”π«π‰µ 47 ¢â“ß ‰µ´â“¬ 19 ¢â“ß ‰µ¢«“ 28

¢â“ß

creatinine ‡°‘π 1.5 mg % ¡’ 13 √“¬ creatinine

9.8 mg % ¡’ 1 √“¬

stone surface area ‡©≈’Ë¬ 1,964 mm2 (330-

7,905 mm2)

stone free rate 87.2 % ‰¡à¡’ºŸâªÉ«¬µâÕß‡ªî¥

ºà“µ—¥

‡«≈“ºà“µ—¥‡©≈’Ë¬ 157 π“∑’ / ¢â“ß

Tract access time 13 π“∑’ / tract

Fluoroscopic time 147 «‘π“∑’ / ¢â“ß

ºà“µ—¥ 1 §√—Èß 29 ¢â“ß ºà“µ—¥ 2 §√—Èß 16 ¢â“ß

·≈–ºà“µ—¥ 3 §√—Èß 2 ¢â“ß

‡©≈’Ë¬®”π«π§√—Èß∑’Ëºà“µ—¥ 1.4 §√—Èß / ¢â“ß (66

§√—Èß / ‰µ 47 ¢â“ß)

Tract access failure by U/S 1 case (√âÕ¬≈–

2.1)

µ“√“ß∑’Ë 2 ®”π«π tract ·≈–°“√°√–®“¬

40
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0

Single

Double

Tripple

4 Tract

Single

Double
Tripple

4 Tract

µ“√“ß∑’Ë 1 µ”·Àπàß‡®“–‰µ

Calyx Left Right Total (Tracts)

Upper 14 19 33

Middle 8 17 25

Lower 3 2 5

Total 25 38 63
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æ∫ Sepsis 1 √“¬ §‘¥‡ªìπ√âÕ¬≈– 2.1

¡’ Transperitoneal Puncture 2 √“¬ √—°…“

‚¥¬ Conservative

µ“√“ß∑’Ë 3 µ”·Àπàß‡®“–‰µºà“πº‘«Àπ—ß

                                 Axillary Line Mid Paraspinal Total

ICS Anterior Mid Posterior Scapular (Tracts)

9-10 - 2 - - - 2

10-11 3 7 3 - - 13

11-12 1 8 14 1 - 24

subcostal 8 5 8 - 3 24

Total 12 22 25 1 3 63

¿“«–·∑√° ấÕπ
¡’°“√‡ ’¬‡≈◊Õ¥®πµâÕß„Àâ‡≈◊Õ¥ ∑—ÈßÀ¡¥ 29 Unit

„πºŸâªÉ«¬ 14 √“¬ / ‰µ 47 ¢â“ß §‘¥‡ªìπ√âÕ¬≈– 29.7 ‰¡à

æ∫°“√∫“¥‡®Á∫µàÕªÕ¥ ‡¬◊ÈÕÀÿâ¡ªÕ¥ µ—∫ ¡â“¡ ·≈–≈”‰ â

µ“√“ß∑’Ë 4 √âÕ¬≈–‡ª√’¬∫‡∑’¬∫¿“«–·∑√°´âÕπ

     ¿“«–·∑√°´âÕπ √“¬ß“π„π Campbellûs Urology1 °“√»÷°…“©∫—∫π’È

1. °“√„Àâ‡≈◊Õ¥

- Segura and associates (1985) 3 %

- Stoller and colleagues (1994) 23 %

- Martin and coworkers (1999) Staghorn, 1-2 tracts 20 %

Staghorn, > 2 tracts 42 % 29.7 %

- Long island jewish medical center Complex staghorn 45%

2. AV fistular or pseudo aneurysm 0.5 % 0 %

3. Sepsis 0.3 -2.5 % 2.1 %

4. Bowel, spleen injury 0.5 % 0 %

5. Fail access 5% 2.1 %

6. Pneumothorax or pleural effusion 4-12 % 0 %

required drainage

7. Õ—µ√“µ“¬ 0.046-0.3 % 0 %
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µ“√“ß∑’Ë 5 ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√√—°…“

   Author No. of No. of Average No. of Stone-free

Kidneys Procedures Access Sites (%)

Chibber2 183 NA NA 85

Snyder and Smith3 75 1.2 NA 85

Patterson et al4 74 NA NA 84

Melon et al5 70 1.5 1.2 73

Netto et aI6 42 1.3 NA 74

Gleeson et al7 30 1.4 NA 60

Young et al8 25 2.9 1.8 68

Winfield et al9 23 2.7 1.7 86

Kerlan et al10 20 1.5 1.2 90

Viville11 19 1.6 1.6 26

Adams et al12 11 2.2 NA 63

√“¬ß“π©∫—∫π’È 47 1.4 1.34 87.2

NA = Not Available

µ“√“ß∑’Ë 6 Percutaneous Nephrolithotomy Through Supracostal Access

Author Overall No. of Overall Pleural Pleural Stone-Free

PCNL Supracostal Complications Complications Rate (%)

Patients Punctures (%) Treated (%)

(n) (%)

Young et al,1985 140  24 (17) 37 4.2 N/A

Picus et al,1986 154 50 (32) 32 8 90

Fuchs and Forsyth, 1990 344 106 (31) N/A 4.7 N/A

Narasimham et al, 1991 231  56 (24) 9 3.5 95

Lam et al, 1992 91  25 (27) 28 2.2 N/A

Golijanin et al,1998 320 104 (36) 8.7 4.3 87

Stening and Bourne, 1998 N/A 21 None None 75

Munver et al, 2001 300  98 (33) 2.6 2.3 98

Weighted average 1580 484 (30) 14.8 4.1 92.2
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°«“ß°Á¡’ stone free rate ª√–¡“≥√âÕ¬≈– 85 ‡™àπ°—π

∂÷ß·¡â®–¡’ ESWL ™à«¬¥â«¬À√◊Õ‰¡à°Áµ“¡ (Lam et al,

1992)13 °“√∑” PCNL ®÷ß‡ªìπ First line treatment

 ”À√—∫π‘Ë«‡¢“°«“ß„πªí®®ÿ∫—πµ“¡ recommendation

¢Õß AUA nephrolithiasis committee ªï 200513

¿“«–·∑√°´âÕπ∑’Ëæ∫∫àÕ¬
1. ¿“«–‡ ’¬‡≈◊Õ¥ ‡ªìπ∑’Ë∑√“∫°—π¥’«à“°“√·∑ß

excessively medial punctures, multiple punctures,

renal anomaly, °“√ºà“µ—¥π“π·≈–°“√‡Õ’¬ß¡ÿ¡°≈âÕß

¡“°‡°‘π‰ª ‡ªìπ “‡Àµÿ¢Õß°“√‡ ’¬‡≈◊Õ¥∑’Ëæ∫∫àÕ¬„π

∫∑«‘®“√≥å
π‘Ë«‡¢“°«“ß à«π„À≠à‡ªìππ‘Ë« struvite (infection

stone) Õ¬à“ß‰√°Á¥’π‘Ë«Õ◊Ëπ ‡™àπ calcium oxalate mono-

hydrate, urate À√◊Õ cysteine °ÁÕ“®®–‡ªìππ‘Ë«‡¢“

°«“ß‰¥â‡™àπ°—π (segura, 1997)13 π‘Ë« struvite ‡ªìππ‘Ë«

´÷Ëß‡°‘¥®“° urea splitting bacteria À“°ºà“µ—¥°”®—¥

π‘Ë«‰¡àÀ¡¥ ®–‡°‘¥π‘Ë«„À¡àÕ¬à“ß√«¥‡√Á«

°“√√—°…“‚¥¬ª√–§—∫ª√–§Õß¡’Õ—µ√“µ“¬ Ÿß∂÷ß

√âÕ¬≈– 30 °“√ºà“µ—¥¡’ stone free rate ª√–¡“≥√âÕ¬≈–

85 ·≈–¡’ recurrent rate ∂÷ß√âÕ¬≈– 30 „π‡«≈“ 6 ªï

(Griffith etal. 1978)13 ¢≥–‡¥’¬«°—π PCNL „ππ‘Ë«‡¢“-

°àÕπºà“µ—¥ À≈—ßºà“µ—¥

√Ÿª∑’Ë 2 ºŸâªÉ«¬™“¬‰∑¬ Õ“¬ÿ 32 ªï π‘Ë«‡¢“°«“ß 2 ¢â“ß left PCNL 1 §√—Èß upper pole tract Right PCNL 2 §√—Èß

upper-middle pole tracts

°àÕπºà“µ—¥ À≈—ßºà“µ—¥

√Ÿª∑’Ë 3 ºŸâªÉ«¬À≠‘ß‰∑¬ Õ“¬ÿ 39 ªï π‘Ë«‡¢“°«“ß¢â“ß¢«“ Right PCNL 2 §√—Èß upper pole tract



Vol. 25 No.2(Suppl)Apr.-Jun.2008 J Prapokklao Hosp Clin Med Educat Center 41S

°“√ºà“µ—¥ PCNL „ππ‘Ë«‡¢“°«“ß‡ªìπ°≈ÿà¡∑’Ë¡’√“¬ß“π

°“√‡ ’¬‡≈◊Õ¥¡“°∑’Ë ÿ¥ „π√“¬ß“ππ’Èæ∫Õ—µ√“°“√„Àâ

‡≈◊Õ¥√âÕ¬≈– 29.7 ¥—ßµ“√“ß∑’Ë 4

°√≥’∑’Ë°”®—¥π‘Ë«µ“¡ renal axis ·≈â« ∂â“¡’π‘Ë«

´àÕπÕ¬Ÿà„π anterior calyx ·≈–®”‡ªìπµâÕß·∑ß anterior

calyx „π∑à“πÕπ§«Ë”·≈â«Õ“®‡°‘¥ vascular injury ‰¥â

¥—ß√Ÿª∑’Ë 4 ‡π◊ËÕß®“°°“√πÕπ§«Ë”‰¡à “¡“√∂·∑ß lateral

‡°‘π posterior axillary line ‰¥â ‡æ◊ËÕ‡≈’Ë¬ß°“√·∑ß∂Ÿ°

≈”‰ â (Lang, Lee ·≈–§≥–)13 ∂÷ß·¡â°“√„™â flexible

nephroscopy √à«¡°—∫ homium lager „π°“√°”®—¥π‘Ë«„π

anterior calyx „™â ‰¥â‡©æ“–π‘Ë«¢π“¥‡≈Á°‡∑à“π—Èπ (< 2

cm.) (Coleman, 198613) ·µà°“√∑” PCNL „π∑à“πÕπ

µ–·§ß “¡“√∂·∑ß‡¢â“ anterior calyx ‚¥¬µ√ß‚¥¬

Õ“»—¬Õ—≈µ√“´“«¥åªÑÕß°—π°“√∂Ÿ°≈”‰ â·≈–Õ«—¬«–¢â“ß‡§’¬ß

®÷ß∑”„Àâ°”®—¥π‘Ë«‚¥¬„™â‡§√◊ËÕß¡◊ÕπâÕ¬°«à“ ¥—ßµ“√“ß∑’Ë 3

¡’ anterior ·≈– mid axillary line tracts 12 ·≈– 22

tracts µ“¡≈”¥—∫ πÕ°®“°π’È°“√„™â fluoroscopic

π”∑“ß„π°“√·∑ß calyx ‰¡à “¡“√∂·¬°§«“¡Àπ“¢Õß

‡π◊ÈÕ‰µ (parenchymal thickness) ∑’Ë·∑ß‰¥â ¢≥–∑’Ë°“√

·∑ß¥â«¬Õ—≈µ√“´“«¥åπ”∑“ß “¡“√∂·¬°·≈–‡≈◊Õ°·∑ß‰¥â

‚Õ°“ °“√‡ ’¬‡≈◊Õ¥®÷ßπà“®–πâÕ¬°«à“

2. °“√∫“¥‡®Á∫µàÕªÕ¥·≈–‡¬◊ËÕÀÿâ¡ªÕ¥ ¡’√“¬ß“π

æ∫°“√∫“¥‡®Á∫µàÕ‡¬◊ËÕÀÿâ¡ªÕ¥ ‡¡◊ËÕ∑” supracostal

puncture √âÕ¬≈– 2.6 - 37 ·≈–µâÕß√—∫°“√√—°…“

√–∫“¬πÈ”„π‡¬◊ËÕÀÿâ¡ªÕ¥√âÕ¬≈– 2.3 - 8 ¥—ßµ“√“ß∑’Ë 6

 “‡Àµÿ‡æ√“–‡¡◊ËÕºŸâªÉ«¬πÕπ§«Ë”πÈ”Àπ—°µ—«°¥‡æ‘Ë¡·√ß

¥—π™àÕß∑âÕßµàÕ≈”‰ â ¥—π‰µ„Àâ≈Õ¬ Ÿß¢÷Èπ (cephalad

migration) ‡¡◊ËÕ·∑ß‰µ„π¢≥–À“¬„®ÕÕ°‡µÁ¡∑’Ë (full

expiration) ‰µ®–‡§≈◊ËÕπ Ÿß¢÷ÈπÕ’°‰ªÕ¬ŸàÀ≈—ßµàÕ pleural

diaphragm insertion ´÷Ëß‰¡àÕ“®¢¬—∫Àπ’µ“¡ªÕ¥‰ª‰¥â

√Ÿª∑’Ë 5 ‚Õ°“ ‡°‘¥∫“¥‡®Á∫µàÕ‡¬◊ËÕÀÿâ¡ªÕ¥®÷ß‡°‘¥¢÷Èπ‚¥¬∑’Ë

fluoroscopy °Á‰¡à™à«¬„π°“√‡ÀÁπ‡¬◊ËÕÀÿâ¡ªÕ¥ „π√“¬ß“ππ’È

‡¡◊ËÕ„ÀâºŸâªÉ«¬πÕπµ–·§ß®–≈¥·√ß¥—π„π™àÕß∑âÕß¢Õß≈”‰ â

µàÕ‰µ ‡¡◊ËÕ·∑ß‰µ„π™à«ßÀ“¬„®‡¢â“ (inspiration) ∑”„Àâ

‰µ‡§≈◊ËÕπµË”≈ß·≈–‰ª¢â“ßÀπâ“ (caudad and anterior

migration) ªÕ¥ ÷́Ëß¢¬“¬ÕÕ°®–™‘¥µ‘¥°—∫ pleural recess

‡¡◊ËÕ„™âÕ—≈µ√“´“«¥åπ”∑“ß„π°“√‡®“–‰µ®–‡ÀÁπªÕ¥‰¥â

™—¥‡®π ∑”„Àâ “¡“√∂‡≈’Ë¬ß°“√·∑ß∂Ÿ°ªÕ¥·≈–‡¬◊ËÕÀÿâ¡

ªÕ¥‰ªæ√âÕ¡°—π √“¬ß“ππ’È¡’ upper pole puncture

√âÕ¬≈– 52 (33/63 tracts) ·≈– supracostal tracts

√Ÿª∑’Ë 4 °“√·∑ß Anterior Calyx ®“°∑à“πÕπ§«Ë”Õ“®

∑”„Àâ‡°‘¥ Vascular injury

√Ÿª∑’Ë 5 µ”·Àπàß‰µ¢≥–À“¬„®

À“¬„®ÕÕ° À“¬„®‡¢â“
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√âÕ¬≈– 62 (39/63 tracts) ¥—ßµ“√“ß∑’Ë 1 ·≈– 3 ·µà ‰¡à

æ∫Õ—πµ√“¬µàÕªÕ¥·≈–‡¬◊ËÕÀÿâ¡ªÕ¥

3. °“√∫“¥‡®Á∫µàÕ¡â“¡ µ—∫·≈–≈”‰ â„À≠à

(retrorenal Colon) °“√„™â fluoroscopy π”∑“ß‰¡à

 “¡“√∂‡ÀÁπ¡â“¡ µ—∫ ·≈–≈”‰ â„À≠à „π¢≥–∑’Ë°“√„™â

Õ—≈µ√“´“«¥åπ”∑“ß “¡“√∂‡ÀÁπ·≈–·¬°Õ«—¬«–‡À≈à“π’È ‰¥â

¿“«– retrorenal colon ¡—°‡°‘¥∑’Ë∫√‘‡«≥ lower pole

¢Õß‰µ Hopper ·≈–§≥– æ.». 2530 √“¬ß“π°“√‡°‘¥

retrorenal colon √âÕ¬≈– 1.9 „π∑à“πÕπÀß“¬·≈–‡æ‘Ë¡

¢÷Èπ‡ªìπ√âÕ¬≈– 10 „π∑à“πÕπ§«Ë”13 ¡—°æ∫„πºŸâÀ≠‘ßºÕ¡

ºŸâ ŸßÕ“¬ÿ ‡§¬ºà“µ—¥ jejunoileal bypass ‡§¬ºà“µ—¥‰µ

¡“°àÕπ horseshoe kidneys, kyphoscoliosis ·≈–

¡—°‡ªìπ¢â“ß´â“¬¡“°°«à“¢«“13 ‡¡◊ËÕæ¬“¬“¡·∑ß‰µ‡¢â“

anterior calyx „π∑à“πÕπ§«Ë”·≈–®ÿ¥·∑ß lateral µàÕ

posterior axillary line ®÷ß‡ ’Ë¬ßµàÕ°“√∂Ÿ°≈”‰ â„À≠à ¥—ß

∫√√¬“¬„π¢âÕ 1

∂÷ß·¡âªí®®ÿ∫—π prone position ∂Ÿ°¥—¥·ª≈ß‡ªìπ

semiprone position §◊Õ‡Õ’¬ß 30 Õß»“ ¥â“πºà“µ—¥¢÷Èπ

¥—ß√Ÿª∑’Ë 613 ™à«¬≈¥·√ß¥—π¿“¬„π™àÕß∑âÕß≈ß∫â“ß ·µà§«“¡

‡ ’Ë¬ßπ’È°Á¬—ßÕ¬Ÿà

√—∫¬“ªØ‘™’«π–√—°…“¡“∫“ß à«π °“√‡æ“–‡™◊ÈÕ„πªí  “«–

°àÕπºà“µ—¥®÷ß¡—°®–‰¡à “¡“√∂√–∫ÿ‡™◊ ÈÕ‰¥â °“√„™â¬“

ªØ‘™’«π–Õ¬à“ß°«â“ß©’¥°àÕπºà“µ—¥Õ¬à“ßπâÕ¬ 24-48 ™¡.

‚¥¬‡©æ“–‡¡◊ËÕ¡’°“√Õÿ¥µ—π√à«¡¥â«¬ ·≈–„ÀâµàÕÀ≈—ßºà“µ—¥

®π°«à“®–ª≈Õ¥¿—¬ √–À«à“ßºà“µ—¥§«√‡ªìπ open low

pressure system ‚¥¬„™â amplatz sheath ‡æ◊ËÕ≈¥ fluid

extravasation ·≈– bacteremia „π√“¬ß“ππ’È¡’ sepsis 1

√“¬ (√âÕ¬≈– 2.1) ‡ªìπ√“¬·√°¢Õß series √—°…“‚¥¬

ª√—∫¬“ªØ‘™’«π– ¡’ºŸâªÉ«¬ fever with chill 4 √“¬„π

24 ™¡. ·√°À≈—ßºà“µ—¥

5. Radiation hazard °“√∑” PCNL „ππ‘Ë«

‡¢“°«“ß¬—ß®”‡ªìπµâÕß„™â fluoroscopy ∑ÿ°√“¬‡æ◊ËÕµ“¡

À“π‘Ë«∑’ËÀ≈∫´àÕπµ°§â“ß·≈–≈¥‚Õ°“ °“√∑”´È” ∂÷ß

·¡â«à“„π°≈ÿà¡ non-staghorn-single stone  à«π„À≠à

®– “¡“√∂ clear stone ‚¥¬‰¡àµâÕß —¡º— °—∫√—ß ’·≈â«

¥—ß∑’ËºŸâ‡¢’¬π‰¥â‡§¬√“¬ß“π‰«â 14 °“√∫—π∑÷° fluoroscopic

time ®÷ß™à«¬„π°“√æ—≤π“·≈–µ√–Àπ—°∂÷ß§«“¡ª≈Õ¥¿—¬

¢Õß∑—ÈßºŸâªÉ«¬·≈–∑’¡·æ∑¬åºŸâºà“µ—¥

∫∑ √ÿª
°“√∑” PCNL „ππ‘Ë«‡¢“°«“ß‚¥¬„™âÕ—≈µ√“´“«¥å

π”∑“ß„π∑à“πÕπµ–·§ß ¡’ª√– ‘∑∏‘¿“æ∑—¥‡∑’¬¡°—∫°“√

„™â fluoroscopic π”∑“ß„π∑à“πÕπ§«Ë” ·µàª≈Õ¥¿—¬

°«à“µàÕÕ«—¬«–¢â“ß‡§’¬ß‚¥¬‡©æ“–ªÕ¥·≈–‡¬◊ËÕÀÿâ¡ªÕ¥
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