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Abstract
Introduction: Uroflowmetry is a good non-invasive diagnostic equipment for Urologist, but it is expensive

and has limited usage at large medical center.

Objective: We want to create our own uroflowmetry that can be used widely and can be distributed to small

medical center.

Material and Method: We use an electronic equipment called Load cell that transmits weight to electrical

signal and records data to the computer and calculates it. After having created our equipment, we test it with

the standard uroflowmetry by using water pump that creates constant flow at different level. Then, we test

it with 8 subjects, each one voids 3 times on standard equipment and 3 times on our uroflow machine.

Result: Our equipment shows the same measurement as the standard equipment by using constant flow

from water pump at many levels. The test with 8 subjects (total of 48 flow study) shows that our equipment

has the ability to measure Qmax and volume as accurately as the standard equipment by using Intraclass

correlation coefficient statistic.

Conclusion: We suggest that our uroflowmetry gives accurate results and can be used as a replacement of

the standard equipment
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°“√º≈‘µ‡§√◊ËÕß«—¥Õ—µ√“°“√‰À≈¢Õßªí  “«–¢÷Èπ‡Õß·≈–∑¥ Õ∫‡ª√’¬∫‡∑’¬∫°—∫
‡§√◊ËÕß¡“µ√∞“π

πæ. √√™—¬ «‘‚√®πå· ß∑Õß
º».πæ.∑“¬“∑ ¥’ ÿ¥®‘µ
Õ.πæ.™π∏’√å ∫ÿ≥¬√—µ‡«™

∫∑π”
°“√µ√«®«—¥Õ—µ√“°“√‰À≈¢Õßªí  “«– (uroflow-

metry) ‡ªìπ°“√µ√«®∑’Ë¡’ª√–‚¬™πå„π°“√«‘π‘®©—¬ºŸâªÉ«¬„π

·ºπ°»—≈¬°√√¡∑“ß‡¥‘πªí  “«–  “¡“√∂„™â„π°“√∫Õ°

§«“¡√ÿπ·√ß¢Õß‚√§ ·≈–„™â„π°“√µ‘¥µ“¡°“√√—°…“ „™â ‰¥â

ßà“¬ ‰¡à¡’Õ—πµ√“¬µàÕºŸâªÉ«¬ ·µà‡π◊ËÕß®“°‡§√◊ËÕß¡’√“§“ Ÿß

®÷ß¡’„™â®”°—¥Õ¬Ÿà„π‡©æ“–‚√ßæ¬“∫“≈¢π“¥„À≠à ®÷ß∑”„Àâ

‡°‘¥·π«§«“¡§‘¥∑’Ë®–º≈‘µ‡§√◊ËÕß¢÷Èπ‡Õß ‚¥¬„Àâ¡’√“§“∑’Ë

‡À¡“– ¡ ‡æ◊ËÕ∑’Ë®–π”‰ª„™â ‰¥âÕ¬à“ß·æ√àÀ≈“¬„π‚√ßæ¬“∫“≈

µà“ßÊ

®“°∑’Ë°≈à“«¡“¢â“ßµâπ ®÷ß‰¥â‡√‘Ë¡»÷°…“À≈—°°“√∑”ß“π

¢Õß‡§√◊ËÕß uroflowmetry ·≈–π”¡“∑”°“√º≈‘µ

«‘∏’°“√»÷°…“
‡√‘Ë¡®“°°“√ —ß‡°µÿ‡§√◊ËÕß uroflowmetry ∑’Ë„™âπ—Èπ· ¥ß

º≈ÕÕ°¡“‡ªìπ°√“ø 2 °√“ø  1. · ¥ßª√‘¡“µ√∑’Ë‡æ‘Ë¡¢÷Èπ

2. · ¥ßÕ—µ√“°“√‰À≈´÷Ëß‰¥â¡“®“°°“√π”ª√‘¡“µ√À“√¥â«¬

‡«≈“ ®÷ßæ∫«à“‡√“ “¡“√∂∑’Ë®–‡°Á∫¢âÕ¡Ÿ≈‡À≈à“π’È‚¥¬„™âπÈ”Àπ—°

·∑πª√‘¡“µ√ ‚¥¬ª°µ‘ªí  “«–®–¡’§à“§«“¡∂à«ß®”‡æ“–

ª√–¡“≥ 1.01-1.03 ´÷Ëß‡√“ª√—∫„Àâ‡∑à“°—∫ 1 ‡π◊ËÕß®“°·µ°

µà“ß°—π‰¡à¡“° ·≈–·∑∫®–‰¡à àßº≈°√–∑∫µàÕ°“√· ¥ßº≈

(error ª√–¡“≥ 1-3)

°“√π”¢âÕ¡Ÿ≈‡À≈à“π’È¡“„™âß“π‡√“„™âÕÿª°√≥å‰øøÑ“∑’Ë

‡√’¬°«à“ load cell ‡ªìπÕÿª°√≥å∑’Ë¡’§ÿ≥ ¡∫—µ‘„π°“√‡ª≈’Ë¬π

·√ß∑’Ëµ°°√–∑∫„Àâ‡ªìπ°√–· ‰øøÑ“ ‚¥¬„Àâ load cell √—∫

πÈ”Àπ—°¢ÕßπÈ” ·≈–π”‰ª· ¥ßº≈‡ªìπ°√“ø ®–‰¥â°√“ø

πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ„π‡«≈“µà“ßÊ ‚¥¬‡√“„ÀâπÈ”Àπ—°‡∑à“°—∫

ª√‘¡“µ√ ®÷ß‰¥âº≈ÕÕ°¡“‡ªìπª√‘¡“µ√∑’Ë‡æ‘Ë¡¢÷Èπ„π‡«≈“µà“ßÊ

·≈–π”¢âÕ¡Ÿ≈‰ª§”π«≥ÕÕ°¡“‡ªìπÕ—µ√“°“√‰À≈ (flow) ·≈–

· ¥ß°√“ø

À≈—ß®“°∑’Ëº≈‘µ‡§√◊ËÕß ”‡√Á®‰¥â¡’°“√∑”°“√∑¥≈Õß‡æ◊ËÕ

∑¥ Õ∫§«“¡·¡àπ¬”¢Õß‡§√◊ËÕß∑’Ë º≈‘µ¢÷Èπ‚¥¬‡ª√’¬∫‡∑’¬∫

°—∫‡§√◊ËÕß¡“µ√∞“π (‡§√◊ËÕßuroflowmetry ∑’ËÀπà«¬»—≈¬°√√¡

∑“ß‡¥‘πªí  “«– ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å) ‚¥¬·∫àß‡ªìπ°“√

»÷°…“ 2 ¢—ÈπµÕπ

¢—ÈπµÕπ∑’Ë 1

∑¥ Õ∫‚¥¬°“√«—¥ flow ∑’Ë‰¥â‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß

2 ‡§√◊ËÕß ‚¥¬„™âªíö¡πÈ”∑’Ë®à“¬πÈ”„π Õ—µ√“∑’Ë§ß∑’Ë¡“∑¥ Õ∫

‚¥¬∑”„π‡§√◊ËÕß∑’Ëº≈‘µ‡Õß·≈–‡§√◊ËÕß¡“µ√∞“π·≈–π”º≈¡“

‡ª√’¬∫‡∑’¬∫°—π

¢—ÈπµÕπ∑’Ë 2

∑¥ Õ∫‚¥¬„™âÕ“ “ ¡—§√™“¬ª°µ‘ 8 §πÕ“¬ÿ‡©≈’Ë¬
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√Ÿª∑’Ë 2  ¿“æ· ¥ß‡§√◊ËÕß∑’Ëº≈‘µ¡’Àπâ“®Õ· ¥ßº≈·≈– à«π√—∫πÈ”

√Ÿª∑’Ë 1  ¿“æ· ¥ß load cell ·≈–«ß®√∑’Ë„™â·ª≈ß —≠≠“≥‡¢â“§Õ¡æ‘«‡µÕ√å

√Ÿª∑’Ë 3  ¿“æ· ¥ß‡§√◊ËÕßªíö¡πÈ”·≈–°“√∑¥≈Õß‡ª√’¬∫‡∑’¬∫√–À«à“ß‡§√◊ËÕß∑’Ëº≈‘µ·≈–‡§√◊ËÕß¡“µ√∞“π
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29.87 ªï∑”°“√ªí  “«– ºà“π‡§√◊ËÕß∑’Ëº≈‘µ¢÷Èπ‡Õß ·≈–‡§√◊ËÕß

¡“µ√∞“π Õ¬à“ß≈– 3 §√—Èß·≈–π”º≈ Qmax ·≈– volume

¡“‡ª√’¬∫‡∑’¬∫°—π ‚¥¬π”§à“‡©≈’Ë¬ Qmax ¢Õß·µà≈–§π ¡“

‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß‡§√◊ËÕß∑’Ëº≈‘µ‡Õß·≈–‡§√◊ËÕß¡“µ√∞“π

„™â Intraclass correlation coefficient „π°“√‡ª√’¬∫‡∑’¬∫

·≈–∑”‡™àπ‡¥’¬«°—π ”À√—∫§à“ volume ‚¥¬„Àâ§à“ Intraclass

correlation coefficient >0.90 · ¥ß∂÷ß§«“¡‡∑à“‡∑’¬¡°—π

¢Õß¢âÕ¡Ÿ≈

º≈°“√»÷°…“
¢—ÈπµÕπ∑’Ë 1

°√“ø∑’Ë‰¥â‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß 2 ‡§√◊ËÕß ‚¥¬„™â

ªíö¡πÈ”∑’Ë®à“¬πÈ”„πÕ—µ√“∑’Ë§ß∑’Ë¡“∑¥ Õ∫ ‚¥¬∑”„π‡§√◊ËÕß∑’Ë

º≈‘µ‡Õß·≈–‡§√◊ËÕß¡“µ√∞“π·≈–π”º≈¡“‡ª√’¬∫‡∑’¬∫°—π

®“°¿“æ· ¥ß„Àâ‡ÀÁπ«à“«—¥§à“ flow ®“°‡§√◊ËÕß∑’Ëº≈‘µ

‰¥â„°≈â‡§’¬ß°—π°—∫‡§√◊ËÕß¡“µ√∞“π flow = 5 ml/sec ‰¥â∑”

´È”∑’Ë flow µà“ßÊ°—π ∑’Ë 2.5, 5, 7.5, 12.5, 20, 35 ml/sec

µà“ß‰¥â§à“ flow „°≈â‡§’¬ß°—π¡“°‡¡◊ËÕ¥Ÿ®“°°√“ø

¢—ÈπµÕπ∑’Ë 2

º≈· ¥ßµ—«Õ¬à“ß°√“ø¢Õß°“√„™âÕ“ “ ¡—§√™“¬ 8

§π ‚¥¬„™â‡§√◊ËÕß∑’Ëº≈‘µ‡Õß 3 §√—Èß ‡§√◊ËÕß¡“µ√∞“π 3 §√—Èß

‰¥â°√“ø≈—°…≥–„°≈â‡§’¬ß°—π¥—ßµ—«Õ¬à“ß√Ÿª∑’Ë 5

·≈–‡¡◊ËÕπ”§à“ Qmax ·≈– volume ∑’Ë«—¥‰¥â®“°∑—Èß 8

§π (∑—ÈßÀ¡¥ 48 sample) ¡“‡ª√’¬∫‡∑’¬∫°—π (√Ÿª∑’Ë 6 ·≈–

√Ÿª∑’Ë 7)

„™â  Intraclass correlation coefficient statistic „π

°“√‡ª√’¬∫‡∑’¬∫‚¥¬°“√π”§à“‡©≈’Ë¬¢Õß Qmax ¢Õß·µà≈–§π

¡“‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß‡§√◊ËÕß∑’Ëº≈‘µ‡Õß ·≈–‡§√◊ËÕß

¡“µ√∞“π æ∫«à“ §à“ Intraclass correlation coefficient =

0.918 ·≈–‡¡◊ËÕπ”§à“ volume ¡“‡ª√’¬∫‡∑’¬∫°—πæ∫«à“§à“

√Ÿª∑’Ë 4  ¿“æ· ¥ß°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß‡§√◊ËÕß∑’Ëº≈‘µ (¿“æ∫π) ·≈–‡§√◊ËÕß¡“µ√∞“π(¿“æ≈à“ß)
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√Ÿª∑’Ë 5 µ—«Õ¬à“ß°√“ø¢Õß°“√„™âÕ“ “ ¡—§√™“¬ 1 §π ‚¥¬ª√‘¡“µ√°“√ªí  “«–‡∑à“°—∫ 684,450,512,441,536,486 ml µ“¡≈”¥—∫
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√Ÿª∑’Ë 6  °√“ø· ¥ß¢âÕ¡Ÿ≈¢Õß Qmax ‚¥¬ Qmax1 §◊Õ Qmax ¢Õß‡§√◊ËÕß∑’Ëº≈‘µ‡Õß Qmax2 §◊Õ Qmax ¢Õß‡§√◊ËÕß¡“µ√∞“π

 √Ÿª∑’Ë 7  °√“ø· ¥ß¢âÕ¡Ÿ≈¢Õß volume ‚¥¬ volume1 §◊Õ volume ¢Õß‡§√◊ËÕß∑’Ëº≈‘µ‡Õß volume2 §◊Õ volume ¢Õß‡§√◊ËÕß¡“µ√∞“π



«“√ “√      ¬Ÿ‚√46 ªï∑’Ë 31 ‡≈à¡∑’Ë 1  ¡‘∂ÿπ“¬π 2553

‡Õ° “√Õâ“ßÕ‘ß
1. Andrew CP, George DW. Urodynamic and videourodynamic evaluation of voiding dysfunction In: Louis RK, Andrew CN, Alan WP,

Craig AP, Alan JW, editors. Cambellûs Urology 9th ed. Philadelphia: WB Saunders; 2007. page 1986-2010.

2. Griffiths CJ, Murray A, Ramsden PD. A simple uroflowmeter tester. Br J Urol. 1983 Feb; 55(1): 21-4.

3. æ‘™—¬ ∫ÿ≥¬–√—µ‡«™, Q, Qmax ·≈–°“√µ√«®«—¥°“√‰À≈¢Õßªí  “«–„Àâ¡’§ÿ≥¿“æ Liverpool Nomogram ¢Õß flow rate, „π: æ‘™—¬ ∫ÿ≥¬–√—µ‡«™,
§Ÿà¡◊Õ°“√µ√«®¬Ÿ‚√æ≈»“ µ√å ‡∑§π‘§ ·≈–°“√·ª≈º≈, æ‘¡æå§√—Èß∑’Ë 1, °√ÿß‡∑æœ :  ”π—°æ‘¡æå·Ààß®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬, æ.».2545: Àπâ“ 25-44.

Intraclass correlation coefficient =0.960  ´÷Ëß· ¥ß„Àâ

‡ÀÁπ«à“ Qmax ·≈– volume ¢Õß 2 °≈ÿà¡π’È¡’§à“„°≈â‡§’¬ß°—π

‚¥¬¡’§à“ Intraclasss correlation coefficient ¡“°°«à“ 0.90
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‡§√◊ËÕß uroflowmetry ∑’Ëº≈‘µ¢÷Èπ‡Õßπ—Èπ «—¥º≈·≈–

· ¥ßº≈‰¥â„°≈â‡§’¬ß°—∫‡§√◊ËÕß¡“µ√∞“π ‚¥¬‡©æ“–§à“ Qmax

(Õ—µ√“°“√‰À≈ Ÿß ÿ¥) ∑’Ëπ”¡“„™â„π∑“ß§≈‘π‘°´÷ËßÕÕ°¡“‰¥â

„°≈â‡§’¬ß°—π ·µà¡’√“§“µË”°«à“‡§√◊ËÕß∑’ËµâÕßπ”‡¢â“®“°µà“ß

ª√–‡∑»¡“°®÷ß· ¥ß„Àâ‡ÀÁπ«à“‡§√◊ËÕß∑’Ëº≈‘µ¢÷Èπ‡Õßπ—Èπ  “¡“√∂
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√Ÿª·∫∫¢Õß‡§√◊ËÕß „Àâ„™âß“π‰¥âßà“¬ ·≈– “¡“√∂π”‰ª„™â

‰¥âÕ¬à“ß·æ√àÀ≈“¬ ‡™àπ „π‚√ßæ¬“∫“≈™ÿ¡™π §≈‘π‘° À√◊Õ

‚√ßæ¬“∫“≈∑—Ë«‰ª


