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One hundred and fifteen cases of tibial fractures (in 114 patients) treated by debridement,
open reduction, reaming of the medullary canal, and stabilized with an intramedullary nail
were reviewed.   The  patients were 95 males, 19 females and the mean age was 32.96 years.
73.9 percent of the fractures were caused by traffic accident.   Ninety fractures were located
at the middle third of tibia.  Thirty ones were determined unstable.  18 fractures were fixed by
dynamically locked mode,  17 fractures by non-locked intramedullary nails with cerclage wiring
and the others by non-locked intramedullary nailing.  Follow-up showed union in all.   Time to
union averaged 14.96 weeks (range 8-37 weeks).  Delayed union was observed totally 8.6 percent.
only 2.6 percent required secondary bone grafting to get union.  Deep infection developed in
5.8 percent of the closed fractures,  14.1 percent of the open ones.   How to manage delayed
union and osteomeyelitis were described.

∫∑π”
°“√√—°…“°√–¥Ÿ° tibia À—°§àÕπ¢â“ß¬“°

‡æ√“–‡ªìπµ”·Àπàß∑’Ë¡’‡π◊ÈÕ‡¬◊ËÕ (soft tissue) ·≈–‡≈◊Õ¥

‰ª‡≈’È¬ßπâÕ¬ §«“¡√ÿπ·√ß¢Õß°“√∫“¥‡®Á∫∑’Ë‡π◊ÈÕ‡¬◊ËÕ·≈–

®”π«π™‘Èπ¢Õß°√–¥Ÿ°À—° (amount of comminution)

¢÷ÈπÕ¬Ÿà°—∫·√ß∑’Ë¡“°√–∑”1 „πªï æ.». 2537 Gustilo

√“¬ß“π§«“¡√ÿπ·√ß¢Õß°“√∫“¥‡®Á∫‡π◊ÈÕ‡¬◊ËÕ‡ªìπªí®®—¬

‡ ’Ë¬ß∑’Ë ”§—≠µàÕ°“√µ‘¥‡™◊ÈÕ·≈–º≈°“√√—°…“∑’Ë ‰¡à¥’´÷Ëß

µàÕ¡“°Á‡ªìπ∑’ Ë¬Õ¡√—∫°—πÕ¬à“ß·æ√àÀ≈“¬2 ‚¥¬¡“°

°√–¥Ÿ°À—°·∫∫‡ªî¥¡—°æ∫√à«¡°—∫°“√∫“¥‡®Á∫‡π◊ÈÕ‡¬◊ËÕ∑’Ë

√ÿπ·√ß3 °√–¥Ÿ°À—°·∫∫ complex confi guration ¡—°

æ∫∫àÕ¬„πºŸ â  ŸßÕ“¬ÿ∑’ Ë ‰¡ à·¢Áß·√ß·≈–¡’°√–¥Ÿ°∫“ß

(osteoporosis) µà“ß®“°°√–¥Ÿ°À—°·∫∫ªî¥´÷Ëß¡—°‡ªìπ

·∫∫ simple3 ªí®®ÿ∫—π¡’À≈“¬«‘∏’∑’Ë„™â√—°…“°√–¥Ÿ° tibia

À—° ‡™àπ °“√„ à‡ΩóÕ° °“√ºà“µ—¥„ àÕÿª°√≥å¬÷¥°√–¥Ÿ°

™π‘¥µà“ß Ê ∑—Èß¿“¬„π·≈–¿“¬πÕ° ´÷Ëßµà“ß°Á¡’¢âÕ¥’·≈–

*
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∑’Ë„™â·µ°µà“ß°—π‰ª Intramedullary (IM.) nailing ‡ªìπ

«‘∏’∑’Ë ‰¥â√—∫§«“¡ π„®¡“°µ—Èß·µàªï æ.». 2523 ‡ªìπµâπ¡“4

‡æ√“– “¡“√∂∑”‚¥¬‰¡àµâÕß‡ªî¥·º≈∑’Ëµ”·Àπàß°√–¥Ÿ°À—°

(closed technic) πÕ°®“°π’È°“√‡æ‘Ë¡‡µ‘¡ interlocking

screw ∑’Ë à«πµâπÀ√◊Õ à«πª≈“¬¢Õß nail ¬—ß∑”„Àâ “¡“√∂

¬÷¥°√–¥Ÿ°∑’ËÀ—° à«π„°≈â metaphysis ·≈–°√–¥Ÿ°À—°

·∫∫ unstable ´÷Ëß¬“°µàÕ°“√√—°…“¥â«¬°“√„ à‡ΩóÕ°4

«—µ∂ÿª√– ß§å
‡æ◊ ËÕ√“¬ß“πª√– ∫°“√≥å°“√√—°…“ºŸ âªÉ«¬

°√–¥Ÿ° tibia À—°¥â«¬«‘∏’ open reduction & nailing ∑’Ë

‚√ßæ¬“∫“≈µ√“¥ „π™à«ß 5 ªï

ºŸâªÉ«¬·≈–«‘∏’°“√»÷°…“
‡ªìπ°“√»÷°…“¬âÕπÀ≈—ß‚¥¬√«∫√«¡√“¬ß“π

ºŸâªÉ«¬·≈–¿“æ∂à“¬√—ß ’∑’Ë§√∫∂â«π„πºŸâªÉ«¬°√–¥Ÿ° tibia

À—°∑’Ë¡“√—°…“∑’Ë‚√ßæ¬“∫“≈µ√“¥ „π™à«ßªï æ.». 2542-

2546 √«¡∑—Èß ‘Èπ 114 §π (¡’ºŸâªÉ«¬ 1 §π °√–¥Ÿ°À—°´È”)

§‘¥‡ªìπ°√–¥Ÿ°À—° 115 √“¬ ·∫àß‡ªìπºŸâ™“¬ 95 §π ºŸâÀ≠‘ß

19 §π (‡ªìπºŸâªÉ«¬µ‘¥‡™◊ÈÕ HIV 3 §π) Õ“¬ÿ‡©≈’Ë¬ 32.96 ªï

(æ‘ —¬ 15-70 ªï) ¥—ß· ¥ß„π√Ÿª∑’Ë 1 °√–¥Ÿ°À—°·∫∫ªî¥ 51

√“¬ ·∫∫‡ªî¥ 64 √“¬ ºŸâªÉ«¬°√–¥Ÿ°À—°·∫∫‡ªî¥∑ÿ°

√“¬‰¥â√—∫∫“¥‡®Á∫‡π◊ÈÕ‡¬◊ ËÕÕàÕπ√–¥—∫ 1-2 (gustilo

classification)5 ¬°‡«âπ 1 √“¬‰¥â√—∫∫“¥‡®Á∫‡π◊ÈÕ‡¬◊ËÕÕàÕπ

√–¥—∫ IIIB 1 √“¬ °√–¥Ÿ°À—°¢“´â“¬ 75 √“¬  “‡Àµÿ

°“√∫“¥‡®Á∫‡°‘¥®“°Õÿ∫—µ‘‡Àµÿ√∂®—°√¬“π¬πµå 65 √“¬

√∂¬πµå 8 √“¬ §π‡¥‘π∂ππ∂Ÿ°™π 12 √“¬ µ°®“°∑’Ë Ÿß 7

√“¬ ‡≈àπøÿµ∫Õ≈ 7 √“¬ ∂Ÿ°°—ßÀ—πµ’πÈ”„ππ“°ÿâß 6 √“¬

∂Ÿ°„∫¡’¥‡§√◊ËÕßµ—¥À≠â“ 1 √“¬ ‡À≈Á°∑—∫ 4 √“¬ ∂Ÿ°∑”√â“¬

2 √“¬ ‚¥πªóπ¬‘ß 2 √“¬ √–‡∫‘¥ 1 √“¬ (µ“√“ß∑’Ë 1)

°“√∫“¥‡®Á∫Õ◊Ëπ∑’Ëæ∫√à«¡¥â«¬‰¥â·°à °√–¥Ÿ° femur ·≈–

tibia ¢â“ß‡¥’¬«°—π À—° 10 √“¬ °√–¥Ÿ°À—°¡“°°«à“ 2

µ”·Àπàß 4 √“¬ °√–¥Ÿ°À—°Õ◊Ëπ Ê 15 √“¬ ¢âÕ°√–¥Ÿ°

 –‚æ°À≈ÿ¥ 2 √“¬ ∫“¥‡®Á∫„π™àÕß∑âÕßÕ¬à“ß√ÿπ·√ß 3

√“¬ ∫“¥‡®Á∫∑’Ë ¡Õß (cerebral concussion) 1 √“¬

∫“¥·º≈‰ø≈«°√–¥—∫ 3 ∑’Ë¡◊Õ 1 √“¬ (µ“√“ß∑’Ë 2)

¿“¬À≈—ß®“°ª≈Õ¥¿—¬®“°Õ“°“√∫“¥‡®Á∫Õ◊Ëπ Ê

·≈–¡’Õ“°“√§ß∑’Ë·≈â« ºŸâªÉ«¬‰¥â√—∫°“√ºà“µ—¥°√–¥Ÿ°¿“¬„π

24-48 ™—Ë«‚¡ßÀ≈—ßÕÿ∫—µ‘‡Àµÿ ¬°‡«âπ 1 √“¬ ‡ªìπºŸâªÉ«¬

°√–¥Ÿ°À—°‡°à“ 3 ªï ·≈–¡’°“√µ‘¥‡™◊ÈÕ (infected non-

union) ∑ÿ°√“¬‰¥â√—∫¬“ªØ‘™’«π– (cloxacillin 1 gm.

Iv q 6 hr.) ‡æ◊ËÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕ°àÕπ·≈–¿“¬À≈—ß°“√

ºà“µ—¥ √«¡ 48 ™—Ë«‚¡ß „π√“¬°√–¥Ÿ°À—°·∫∫ªî¥ „π°√≥’

°√–¥Ÿ°À—°·∫∫‡ªî¥∑’Ë¡’∫“¥·º≈ °ª√°¡“°µâÕß„Àâ¬“π“π

·≈â«µàÕ¥â«¬¬“°‘π (dicloxacillin 1 gm./day) Õ’°

‰¡àπâÕ¬°«à“ 2  —ª¥“ÀåÀ√◊Õ®π°«à“·º≈·Àâß¥’ ‰¡à¡’°“√

√Ÿª∑’Ë 1 ®”π«πºŸâªÉ«¬·¬°µ“¡™à«ßÕ“¬ÿ·≈–‡æ»
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Õ—°‡ ∫ À“°¡’°“√µ‘¥‡™◊ÈÕ®–„Àâ¬“µ“¡º≈°“√‡æ“–‡™◊ÈÕ

·≈–§«“¡‰«µàÕ¬“ªØ‘™’«π–6

‡µ√’¬¡ºà“µ—¥„ à IM. nailing ‚¥¬«‘∏’¢Õß

Kuntscher7 ®—¥„ÀâºŸâªÉ«¬πÕπÀß“¬∫π‡µ’¬ß fracture

table ª≈“¬‡∑â“¢Õß¢“¢â“ß∑’ËÀ—°¬÷¥¥â«¬ padded boot

À√◊Õ‡™◊Õ°∑’Ëµ‘¥°—∫·ºàπ√Õßª≈“¬‡∑â“„π°√≥’∑’Ë„ à distal

locking screw ®—¥„Àâ‡¢à“ßÕ 90Ì ª≈“¬¢“‡Õ’¬ß≈ß

‡≈Á°πâÕ¬ „™â tourniquet technics §«“¡¥—π 300 ¡¡.

ª√Õ∑ ∑’Ëµ”·Àπàß∫“¥·º≈°√–¥Ÿ°À—°·∫∫‡ªî¥‡√“∑”

§«“¡ –Õ“¥°”®—¥‡π◊ÈÕµ“¬·≈– ‘Ëßªπ‡ªóôÕπ (debridement)

ÕÕ°„ÀâÀ¡¥·≈â«®÷ß®—¥°√–¥Ÿ°‡¢â“∑’Ë (open reduction)

„π°√≥ ’°√–¥ Ÿ°À —°À≈“¬™ ‘ Èπ‡ª ìπ™ ‘ Èπ‡≈ Á°™ ‘ Èππ âÕ¬

(comminution) Õ“®„™â≈«¥ (wiring) √—¥„Àâ‡¢â“∑’Ë

¢π“¥§«“¡¬“«¢Õß nail «—¥®“°¢“¢â“ßª°µ‘∑’Ë tibial

tubercle ∂÷ßµ”·Àπàß‡Àπ◊ÕµàÕ medial malleolus 2 ´¡.

‡ªî¥·º≈µ“¡¬“«∑’Ë°÷Ëß°≈“ßµ≈Õ¥ patella tendon ·≈â«

„ à sharp curve awl „πµ”·Àπàß‡Àπ◊Õ tibial tubercle

0.5 ́ ¡. ≈ß‰ªµ“¡·π«¢Õß medullary canal  Õ¥ guide

rod ‡¢â“‰ª®π ÿ¥ medullary canal ºà“πµ”·Àπàß°√–¥Ÿ°À—°

∑”°“√ reaming ºà“π à«π§Õ§Õ¥ (isthmus) ¢Õß

medullary canal ®π‰¥â¢π“¥∑’Ë‡À¡“– ¡ µ√«® Õ∫

¢π“¥·≈–§«“¡¬“«¢Õß Kuntscher-tibial nail Õ’°§√—Èß

·≈â« Õ¥‡¢â“„π medullary canal µ“¡ guide rod ®π

ºà“π‡≈¬µ”·Àπàß°√–¥Ÿ°Àí°‰ª 3-5 ́ ¡. ®÷ß¥÷ß guide rod

ÕÕ°·≈â«„ à nail ≈ß‰ª®π ÿ¥ µ√«® Õ∫™‘Èπ à«π°√–¥Ÿ°

À—°„Àâ‡¢â“∑’Ë ¡—¥≈«¥„Àâ·πàπÕ’°§√—Èß

„π°√≥’∑’Ë„ à locking screw µâÕß„™â nail

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ßµ—Èß·µà 11 ¡¡. ¢÷Èπ‰ªπ”¡“‡®“–√Ÿ

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.5 ́ ¡. „π·π« antero-posterior

Àà“ß®“° extracted slot (ª≈“¬∫π) ª√–¡“≥ 1-2 ´¡.

À√◊Õµ”·Àπàß∑’Ë Ÿß°«à“ª≈“¬≈à“ß¢÷Èπ¡“ 2 ´¡. ·≈â«·µà«à“

µâÕß°“√„ à screw ∑’Ëª≈“¬¥â“π„¥ ‡ªî¥·º≈µ“¡¬“«

¢π“¥ 2 ´¡. ‡æ◊ËÕ„ à locking screw ‚¥¬„™â nail

¢π“¥¬“«‡∑à“°—π∑’Ë∑”‡§√◊ËÕßÀ¡“¬∫Õ°µ”·Àπàß∑’Ë‡®“–√Ÿ

‰«â¡“«“ß∑“∫¿“¬πÕ°·≈â«®÷ß‡®“–√Ÿ∑’Ë°√–¥Ÿ° tibia ¥â“π

Àπâ“¥â«¬¥Õ° «à“π (drill bit) ¢π“¥ 3.2 ¡¡. „™â K-wire

µ“√“ß∑’Ë 1  “‡Àµÿ°“√∫“¥‡®Á∫

Etiology of injury No. of cases percentage

Traffic accident 85 73.9

Sport 7 6.0

Falling 7 6.0

Machine accident 7 6.0

Blunt injury 6 5.2

Others 3 2.6

115 100

µ“√“ß∑’Ë 2 °“√∫“¥‡®Á∫Õ◊Ëπ∑’Ëæ∫√à«¡°—∫°√–¥Ÿ° tibia À—°

Associated Injuries No. of cases

Ipsilateral femoral & tibia fractures 10

Multiple fractures (≥ 3 sites) 4

Other fractures 15

Other injuries 7

Isolated injuries 79
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°√–¥Ÿ°À—°·∫àß‡ªìπ·∫∫ transverse 72 √“¬ com-

minuted 21 √“¬ oblique 7 √“¬ butterfly (fracture

with third fragment) 3 √“¬ ·∫∫∑’Ë¡’ significant

bone loss 2 √“¬ ºŸâ»÷°…“‰¥â∑”ºà“µ—¥ open reamed

IM. nailing 80 √“¬ dynamically interlocking nail

16 √“¬ IM. nailing with wiring 17 √“¬ dynamically

interlocking nail with wiring 1 √“¬ dynamically

interlocking nail with autogeneous cancellous

bone grafting 1 √“¬ ‡æ◊ËÕ‡æ‘Ë¡§«“¡¡—Ëπ§ß¢Õß°“√¬÷¥

™‘Èπ à«π°√–¥Ÿ°∑’ËÀ—° (µ“√“ß∑’Ë 4)

√–¬–‡«≈“∑’Ë°√–¥Ÿ°µ‘¥
(union time)

 à«π„À≠à√âÕ¬≈– 65.2 °√–¥Ÿ°µ‘¥Õ¬à“ß‡√Á«·∫∫

secondary healing pattern ¿“¬„π 12  —ª¥“Àå (√Ÿª∑’Ë 2)

¡’√–¬–‡«≈“‡©≈’Ë¬Õ¬Ÿà∑’Ë 14.96  —ª¥“Àå (æ‘ —¬ 8-37  —ª¥“Àå)

√–¬–‡«≈“‡©≈’ Ë¬∑’ Ë°√–¥Ÿ°À—°·∫∫‡ªî¥µ‘¥§◊Õ 15.78

 —ª¥“Àå·≈–·∫∫ªî¥§◊Õ 13.94  —ª¥“Àå (µ“√“ß∑’Ë 5) ºŸâªÉ«¬

HIV ∑—Èß “¡√“¬°√–¥Ÿ°µ‘¥„π 8-12  —ª¥“Àå

°√–¥Ÿ°µ‘¥™â“À√◊Õ‰¡àµ‘¥
(delayed or non-union)

æ‘®“√≥“®“°°“√∑’Ë¿“æ∂à“¬√íß ï‰¡àæ∫ solid

bone union „π 5 ‡¥◊Õπ „πºŸâªÉ«¬∑’Ë»÷°…“æ∫°√–¥Ÿ°µ‘¥™â“

10 √“¬ (√âÕ¬≈– 8.6) ·∫àß‡ªìπ°√–¥Ÿ°À—°·∫∫‡ªî¥ 8 √“¬

(√âÕ¬≈– 12.5) ·∫∫ªî¥ 2 √“¬ (√âÕ¬≈– 3.9) ºŸâªÉ«¬

delayed union 3 „π 10 √“¬ ‡ªìπ°√–¥Ÿ°À—°·∫∫‡ªî¥

π”‡¢â“‰ª®π “¡“√∂ºà“π√Ÿ∑’Ë‡®“–‰«â∑’Ë nail ‰¥â µàÕ‰ª®÷ß

 Õ¥„ à «à“π‡¢â“‰ªµ“¡·π«¢Õß K-wire ‡®“–®π∑–≈ÿ

°√–¥Ÿ° tibia ¥â“πÀ≈—ß·≈â«∑”‡°≈’¬« (tapping) ®“°π—Èπ

®÷ß„ à cortical screw ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 4.5 ¡¡.

°“√¥Ÿ·≈À≈—ßºà“µ—¥ 1-2 «—π·√°„ÀâπÕπ¬°¢“

 Ÿß·≈–∑” active assisted range of motion

exercise ∑’Ë¢âÕ‡¢à“ ¢âÕ‡∑â“ „π√“¬°√–¥Ÿ°À—°·∫∫

stable À√◊Õ√“¬∑’Ë∑”ºà“µ—¥¬÷¥°√–¥Ÿ°‰¥â·πàπ°Á “¡“√∂

‡¥‘π≈ßπÈ”Àπ—°‰¥â∫“ß à«π (partial weight bearing) „π

«—π∑’Ë 3 ·≈–≈ßπÈ”Àπ—°‡µÁ¡∑’Ë¿“¬„π 6-8  —ª¥“Àå‡¡◊ËÕ

¿“æ∂à“¬√íß ïæ∫ callus À√◊ÕÕ“®„Àâ√Õπ“π°«à“π—Èπ„π

√“¬°√–¥Ÿ°À—°·∫∫ unstable ·≈– comminution

µ‘¥µ“¡¥Ÿ·≈ºŸâªÉ«¬®π°√–∑—Ëß°√–¥Ÿ°µ‘¥ (solid

union) ‚¥¬æ‘®“√≥“®“°§«“¡ “¡“√∂„π°“√≈ßπÈ”Àπ—°

‰¥â‡µÁ¡∑’ËÕ¬à“ß‰¡à‡®Á∫ª«¥·≈–¿“æ∂à“¬√íß ïæ∫ bridging

callus „π·π« antero-posterior ·≈– lateral √–¬–

‡«≈“‡©≈’Ë¬∑’Ëµ‘¥µ“¡§◊Õ 9.29 ‡¥◊Õπ (æ‘ —¬ 4-35 ‡¥◊Õπ)

À≈—ß®“°∑’Ë°√–¥Ÿ°µ‘¥Õ¬à“ß ¡∫Ÿ√≥å (complete

consolidation) ¿“¬„π 12-18 ‡¥◊ÕπÀ≈—ß∫“¥‡®Á∫°Á®–

ºà“µ—¥‡Õ“Õÿª°√≥å¥“¡°√–¥Ÿ°ÕÕ° ·µà„π√“¬∑’Ë¡’°“√µ‘¥

‡™◊ÈÕ√à«¡¥â«¬°ÁÕ“®‡Õ“ implant ÕÕ°‡√Á«°«à“π—Èπ

º≈°“√»÷°…“
µ”·Àπàß°√–¥Ÿ°À—°∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ  à«π°≈“ß

1/3 (shaft) 90 √“¬  à«πµâπ 1/3 (proximal diaphysis)

2 √“¬  à«πª≈“¬ 1/3 (distal diaphysis) 14 √“¬ ·≈–

segmental fracture 9 √“¬ (µ“√“ß∑’Ë 3) √Ÿª·∫∫¢Õß

µ“√“ß∑’Ë 3 µ”·Àπàß¢Õß°√–¥Ÿ°À—°·∫àßµ“¡°√–¥Ÿ°À—°·∫∫ªî¥·≈–‡ªî¥

Location of shaft† fracture Open fracture Closed fracture

Proximal 1/3 1 1

Middle1/3 45 45

Distal 1/3 10 4

Segmental 8 1

Total 64 51
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√Ÿª∑’Ë 2 A, B ™“¬‰∑¬ Õ“¬ÿ 37 ªï °√–¥Ÿ°

tibia À—° (transverse)

·∫∫‡ªî¥∑’Ë distal 1/3 shaft

®“°Õÿ∫—µ‘‡Àµÿ√∂®—°√¬“π¬πµå

C, D À≈—ßºà“µ—¥ ORIF ¥â«¬

dynamically interlocking

nail (distal screw) 6  —ª¥“Àå

°√–¥Ÿ°‡√‘Ë¡µ‘¥

µ“√“ß∑’Ë 4 √Ÿª√à“ß¢Õß°√–¥Ÿ°À—°·≈–™π‘¥¢Õß°“√ºà“µ—¥

Type Intramedullary nail (IM. nail) Dynamically interlocking nail IM. nail c wiring

Transverse 67 5 -

Comminution 10 1 10

Oblique - 5+1* 1

Segmental 3 3 4

Butterfly - 1 2

Significant bone loss - 1+1s -

Total 80 16+1*+1s 17

* Dynamically interlocking nail with wiring
s Dynamically interlocking nail with autogenous cancellous bone grafting

µ“√“ß∑’Ë 5 √–¬–‡«≈“∑’Ë°√–¥Ÿ°µ‘¥

Union time Open fracture Closed fracture

≤ 12 weeks 37 38

> 12 - 16 weeks 10 6

> 16 - 20 weeks 9 5

delayed union (> 20 weeks) 8 2

Average (weeks) 15.78 13.94

2BBBBB2AAAAA 2DDDDD2CCCCC
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µ“√“ß∑’Ë 6 ¿“«–·∑√°´âÕπ

Complication Closed fracture(%) Open fracture(%)

Superficial infection 1 2

Deep infection ( local osteomyelitis ) 3 9

Refracture after implant removal 1 -

Total 5 (9.8) 9#(14.0)

# 2 √“¬∑’Ë¡’ superficial infection ¿“¬À≈—ß¡’ deep infection ¥â«¬

‰¥â√—∫°“√ºà“µ—¥§√—Èß∑’Ë Õß‡æ◊ËÕ„ à autogenous can-

cellous iliac bone graft ¿“¬„π 12-24  —ª¥“Àå ·≈–

°√–¥Ÿ°µ‘¥‰¥â„π 20-37  —ª¥“ÀåÀ≈—ß∫“¥‡®Á∫Õ’° 1 √“¬

‡ªìπ°√–¥Ÿ°À—°·∫∫‡ªî¥°√–¥Ÿ°µ‘¥‰¥â‡Õß„π 24  —ª¥“Àå

∑’Ë‡À≈◊Õ 6 „π 10 √“¬¡’°“√µ‘¥‡™◊ÈÕ™—Èπ≈÷°√à«¡¥â«¬

°“√µ‘¥‡™◊ÈÕ (infection)

°“√µ‘¥‡™◊ÈÕ™—Èπ≈÷° (deep infection) «‘π‘®©—¬

®“°Õ“°“√ª«¥∫«¡·¥ß·≈–¡ ’ÀπÕß‰À≈ÕÕ°®“°

µ”·Àπàß∑’Ë°√–¥Ÿ°À—° Õ“®¡’ ‰¢â√à«¡¥â«¬ ®“°°“√»÷°…“

æ∫¡’·º≈ºà“µ—¥Õ—°‡ ∫µ‘¥‡™◊ÈÕ„πºŸâªÉ«¬°√–¥Ÿ°À—°·∫∫

‡ªî¥ (open comminution) 2 √“¬ ´÷ËßµàÕ¡“¿“¬À≈—ß

15-20 ‡¥◊Õπ ¡’Õ“°“√· ¥ß°“√µ‘¥‡™◊ÈÕ™—Èπ≈÷°·µà°√–¥Ÿ°

µ‘¥¥’·≈â«®÷ßºà“µ—¥‡Õ“ implant ÕÕ° ·≈–„Àâ¬“ªØ‘™’«π–

µàÕºŸâªÉ«¬°ÁÀ“¬ π‘∑¥’ „πºŸâªÉ«¬°√–¥Ÿ°À—°·∫∫ªî¥¡’·º≈

ºà“µ—¥‡ªìπÀπÕß 1 √“¬ ·µà ‰¡àæ∫°“√µ‘¥‡™◊ÈÕ™—Èπ≈÷°√à«¡

¥â«¬ æ∫°“√µ‘¥‡™◊ÈÕ™—Èπ≈÷° (osteomyelitis) 12 √“¬

·∫àß‡ªìπ°√–¥Ÿ°À—°·∫∫‡ªî¥ 9 √“¬ (√âÕ¬≈– 14)

°√–¥Ÿ°À—°·∫∫ªî¥ 3 √“¬ (√âÕ¬≈– 5.8) (µ“√“ß∑’Ë 6) 6 „π

12 √“¬°√–¥Ÿ°µ‘¥·≈â« 4 „π 12 √“¬ æ∫°“√µ‘¥‡™◊ÈÕ™—Èπ

≈÷°√à«¡°—∫ delayed union ‡ªìπºŸâªÉ«¬°√–¥Ÿ°À—°·∫∫

‡ªî¥∑’Ë¡’‡π◊ÈÕ‡¬◊ËÕ∫“¥‡®Á∫§àÕπ¢â“ß¡“° °“√√—°…“πÕ°®“°

„™â¬“ªØ‘™’«π–°ÁµâÕß∑” bony debridement À√◊Õ

sequestre ctomy °√–¥Ÿ° “¡“√∂µ‘¥‰¥â„π 24-37

 —ª¥“Àå ‚¥¬‰¡àµâÕß‡ª≈’Ë¬π implant Õ’° 2 „π 12 √“¬

‡ªìπºŸâªÉ«¬°√–¥Ÿ°À—°·∫∫ªî¥∑’Ë¡’°“√µ‘¥‡™◊ÈÕ™—Èπ≈÷°√à«¡°—∫

delayed union °“√√—°…“√“¬·√°‡Õ“ implant ÕÕ°

·≈â«„ à‡ΩóÕ°™π‘¥ patella tendon bearing °√–¥Ÿ°µ‘¥

¿“¬„π 23  —ª¥“Àå √“¬∑’Ë Õß∑”ºà“µ—¥§√—Èß∑’Ë 2 ‡ª≈’Ë¬π

nail „À¡à ‡æ√“– nail À≈«¡√à«¡°—∫¡—¥≈«¥ (nail with

wiring) °√–¥Ÿ°µ‘¥‰¥â„π 36  —ª¥“Àå

°√–¥Ÿ°À—°´È” (refracture)
µ“¡§”π‘¬“¡¢Õß Grob ·≈– Magerl (æ.».2530)8

°√–¥Ÿ°À—°´È”‡°‘¥®“°‰¥â√—∫Õÿ∫—µ‘‡Àµÿ„πµ”·Àπàß∑’Ë‡§¬¡’

°√–¥Ÿ°À—°·µà ‰¥â√—∫°“√√—°…“·≈–°√–¥Ÿ°µ‘¥ π‘∑·≈â«

°“√»÷°…“π’ Èæ∫ 1 √“¬°√–¥Ÿ°À—°·∫∫ªî¥®“°√∂

®—°√¬“π¬πµå≈â¡‰¥â√—∫°“√ºà“µ—¥„ à nail °√–¥Ÿ°µ‘¥„π

12  —ª¥“Àå ·≈–ºà“µ—¥‡Õ“ nail ÕÕ° 18 ‡¥◊ÕπÀ≈—ß

∫“¥‡®Á∫ µàÕ¡“Õ’° 1 ªï ‰¥â√—∫Õÿ∫—µ‘‡Àµÿ√∂®—°√¬“π¬πµå≈â¡

Õ’° °√–¥Ÿ°À—°·∫∫ªî¥∑’Ë‡¥‘¡√—°…“‚¥¬ºà“µ—¥„ à nail

°√–¥Ÿ°µ‘¥„π 8  —ª¥“Àå

∫∑«‘®“√≥å
°√–¥Ÿ°À—°∑’Ë tibial shaft  à«π„À≠à “¡“√∂  √—°…“

‰¥â‚¥¬‰¡àµâÕßºà“µ—¥´÷Ëßª≈Õ¥¿—¬·≈–ª√–À¬—¥9-11 ·µà

°“√„™â IM.nailing ‚¥¬«‘∏’¢Õß Kuntscher ‰¥â√—∫°“√

¬Õ¡√—∫·æ√àÀ≈“¬‡π◊ËÕß®“°„Àâº≈°“√√—°…“∑’Ë¥’¡’Õ—µ√“

°√–¥Ÿ°µ‘¥ Ÿß°«à“ ‡√Á«°«à“ ·≈–¡’º≈·∑√°´âÕπµË”°«à“

‡¡◊ ËÕ‡∑’¬∫°—∫°“√„ à‡Ω óÕ°12-14 Nicoll ¬ —ßæ∫«à“

ºŸâªÉ«¬°√–¥Ÿ°À—°∑’Ë∫“¥·º≈√ÿπ·√ßª“π°≈“ß∂÷ß¡“°¡’

‚Õ°“ ¢âÕµ‘¥ Ÿß°«à“‰¡à¡’∂÷ß 3 ‡∑à“10 ∂â“√—°…“¥â«¬°“√

„ à‡ΩóÕ°®–¬‘Ëß‰¡à ‰¥âº≈¥’ 10,15 °“√‡≈◊Õ°„™â nail ∑”„ÀâºŸâ

ªÉ«¬ “¡“√∂¢¬—∫¢âÕ‡¢à“ ¢âÕ‡∑â“ ·≈–‡¥‘π≈ßπÈ”Àπ—°‰¥â
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‡√Á« (early range of motion, early weight bearing)

¡’§ÿ≥¿“æ™’«‘µ∑’Ë¥’¿“¬„π√–¬–‡«≈“√«¥‡√Á«°≈—∫‰ª∑”ß“π

‰¥â‡√Á«16 ‡À¡“– ”À√—∫ºŸâªÉ«¬∑’Ë¡’°√–¥Ÿ° femur ·≈– tibia

À—°¢â“ß‡¥’¬«°—πæ√âÕ¡°—π (floating knee) ¥—ß√Ÿª∑’Ë 3 ¡’

√“¬ß“π π—∫ πÿπ°“√„™â IM.nailing √—°…“ closed, open

fractures of tibia Gustilo type I1,12-13,17-18 ·≈–

Gustilo type II, III19 «à“‰¥âº≈¥’ nail ∑”Àπâ“∑’Ë‡ªìπ

gliding splint ‡æ’¬ß·§à≈¥·µà ‰¡à°”®—¥°“√‡§≈◊ËÕπµ—«¢Õß

™‘Èπ°√–¥Ÿ°À—° °≈‰°°“√¬÷¥°√–¥Ÿ° (fixation) ‡°‘¥®“°

elastic three point contact µ“¡¬“« (longitudinal

direction) ¢Õß medullary canal °“√§«∫§ÿ¡°“√À¡ÿπ

¢Õß™‘ Èπ°√–¥Ÿ°À—°‡°‘¥®“°°“√∑”ß“π¢Õß°≈â“¡‡π◊ ÈÕ

(muscular activity) ·≈– interdigitation ¢Õß™‘Èπ à«π

°√–¥Ÿ° ¥—ßπ—Èπ conventional IM. nailing ®÷ß‡À¡“–

 ”À√—∫°√–¥Ÿ°À—°·∫∫ transverse ∑’ Ëµ”·Àπàß

midshaft20 ‡æ√“– nailing  “¡“√∂¬÷¥°√–¥Ÿ°‰¥â¡—Ëπ§ß

·≈–√—∫·√ß¢≥–∑’ Ë≈ßπÈ”Àπ—°‰¥â‚¥¬∑’ Ë ‰¡à¡’ angular

stress21-22 (load sharing device) ‡π◊ËÕß®“°°√–¥Ÿ°À—°

·∫∫ spiral, oblique À√◊ÕÀ—°µ”·Àπàß„°≈â metaphysis

¡’·π«‚πâ¡®–À—°ßÕ (angulate) ¢≥–∑’Ë°√–¥Ÿ°À—°·∫∫

comminution ¡—°®–¬ÿ∫µ—«À¥ —Èπ≈ß‡¡◊ËÕ¡’ union °“√„™â

IM nailing ¬÷¥°√–¥Ÿ°‰¥â ‰¡à·πàπæÕ23 interlocking nail

™à«¬·°âªí≠À“‡À≈à“π—Èπ‰¥â‚¥¬°“√‡æ‘Ë¡ interlocking screw

∑’Ëª≈“¬∑—Èß Õß¥â“π®–™à«¬ªÑÕß°—π shortening, tilting,

torsional displacement20

¬—ß¡’¢âÕ‚µâ·¬âß„π°“√‡≈◊Õ°„™â reaming À√◊Õ un-

reaming ‡æ√“– reaming ®–∑”≈“¬À≈Õ¥‡≈◊Õ¥ nutrient

artery ∑’Ë‡≈’È¬ß medullary canal ·≈– metaphyseal

vessel ¥â«¬ ∑”„Àâ√âÕ¬≈– 50-70 ¢Õß°√–¥Ÿ° cortex

µ“¬20,24-25 ‡¡◊ËÕ√«¡°—∫°“√∫“¥‡®Á∫∑’Ë‡π◊ÈÕ‡¬◊ËÕÕàÕπ∑”„Àâ

‡æ‘ Ë¡§«“¡‡ ’ Ë¬ßµàÕ°“√µ‘¥‡™◊ ÈÕ·≈–°√–¥Ÿ°µ‘¥™â“23

Schemitsch æ∫«à“‡π◊ ÈÕ‡¬◊ ËÕÕàÕπ‚¥¬√Õ∫‡ªìπ·À≈àß

blood supply ¿“¬À≈—ß°“√„ à nail26 ·≈–¬—ßæ∫Õ’°«à“

ª√‘¡“≥·≈–§«“¡·¢Áß·√ß¢Õß callus ≥ ‡«≈“ 3 ‡¥◊Õπ

√Ÿª∑’Ë 3 A, B ™“¬‰∑¬ Õ“¬ÿ 28 ªï °√–¥Ÿ°À—°À≈“¬µ”·Àπàß √«¡∑—Èß∑’Ë femer ·≈– tibia ¢â“ß‡¥’¬«°—π®“°Õÿ∫—µ‘‡Àµÿ√∂

®—°√¬“π¬πµå °√–¥Ÿ° tibai ·≈– fibula À—° 2 µ”·Àπàß ·∫∫‡ªî¥ (open segmental fracture both

bone)

C, D ‰¥â√—∫°“√ºà“µ—¥ IM nailing with wiring

E, F À≈—ßºà“µ—¥ 18  —ª¥“Àå °√–¥Ÿ°µ‘¥ π‘∑

3BBBBB3AAAAA 3DDDDD3CCCCC 3FFFFF3EEEEE
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‡∑à“°—π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√„ à reamed ·≈–

unreamed nail „π°√–¥Ÿ° tibia À—°¢Õß·°–25,27 °“√

»÷°…“∑“ß§≈‘π‘°‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

√–À«à“ß reamed ·≈– unreamed nail28 Keating

‰¡àæ∫§«“¡·µ°µà“ß¢ÕßÕ—µ√“°“√µ‘¥‡™◊ ÈÕ·≈–Õ—µ√“

°√–¥Ÿ°‰¡àµ‘¥„π°“√»÷°…“ prospective ∑’Ë„™â reamed

À√◊Õ unreamed nail √—°…“°√–¥Ÿ° tibia À—°·∫∫‡ªî¥29

πÕ°®“°π’È reamed nailing ¬—ß„Àâ§«“¡¡—Ëπ§ß¡“°°«à“ ¡’

extra-osseus blood flow ¡“°°«à“∑”„Àâ “¡“√∂≈ß

πÈ”Àπ—°‰¥â‡√Á«°«à“ unreamed nailing ¥â«¬23,28

‡π◊ËÕß®“°ºŸâ»÷°…“„™â open reduction & nailing

®÷ßÕ“®∑”„ÀâÕ—µ√“°“√µ‘¥‡™◊ ÈÕ§àÕπ¢â“ß Ÿß‡¡◊ ËÕ‡ª√’¬∫

‡∑’¬∫°—∫°“√»÷°…“Õ◊Ëπ30 ·π«∑“ß°“√√—°…“°√–¥Ÿ°À—°∑’Ë

¡’°“√µ‘¥‡™◊ÈÕ‰¥â‡πâπ∑’Ë°“√°”®—¥°“√µ‘¥‡™◊ÈÕ°àÕπ·≈â«µ“¡

¥â«¬°“√¬÷¥°√–¥Ÿ° (fixation)31 ·µà°Á¡’°“√»÷°…“∑’Ë· ¥ß

«à“°“√¬÷¥°√–¥Ÿ°„π¢≥–∑’Ë¡’°“√µ‘¥‡™◊ÈÕ‡√◊ÈÕ√—ß„Àâº≈°“√

√—°…“∑’Ëª≈Õ¥¿—¬ ¡’ª√– ‘∑∏‘¿“æ∑”„Àâ°√–¥Ÿ°µ‘¥·≈–¬—ß

≈¥À√◊Õ°”®—¥°“√µ‘¥‡™◊ÈÕ‰¥â¿“¬À≈—°√–¥Ÿ°µ‘¥·≈â«32,33

ºŸâ»÷°…“‡ÀÁπ«à“ bone stability ‡ªìπ ‘Ëß ”§—≠ ∂â“‰¡à¡’

pus collection °ÁÕ“®‰¡àµâÕß‡Õ“ implant ÕÕ°·≈–

 “¡“√∂§“¥À«—ß„Àâ°√–¥Ÿ°µ‘¥Õ¬à“ßª°µ‘‚¥¬‰¡àµâÕß

‡ª≈’Ë¬π«‘∏’°“√√—°…“ °“√æ—°·≈–¬“ªØ‘™’«π–‡ªìπ ‘Ëß®”‡ªìπ

°√≥’¡’ pus collection µâÕß∑”ºà“µ—¥ drainage ‚¥¬‰¡à

µâÕß‡Õ“ implant ÕÕ° ∂â“¬—ß¡’ÀπÕßÕÕ°Õ¬Ÿà‡ ¡Õ (per-

sistent drainage) ·≈– implant À≈«¡ ®÷ß∑”ºà“µ—¥

‡Õ“°√–¥Ÿ°∑’Ëµ“¬ÕÕ° (sequestrectomy) ·≈â«‡ª≈’Ë¬π

nail „À¡à30

√“¬∑’Ë¡’ bone loss, comminution ¡“°À√◊Õ¡’

periosteal stripping ¡“°Õ“®„ à cancellous bone

graft µ—Èß·µà°“√ºà“µ—¥§√—Èß·√° ¿“¬„π 3-6  —ª¥“Àå∂â“

x-ray ‰¡àæ∫°“√ √â“ß callus À√◊Õ¡’Õ“°“√· ¥ß¢Õß

unstable fracture §«√„ à bone graft „π‡«≈“‰¡à™â“

‡°‘π°«à“ 12  —ª¥“Àå1 ‡æ√“–¡’°“√»÷°…“„πºŸâªÉ«¬°√–¥Ÿ°

À—°·∫∫‡ªî¥ Gustilo type III æ∫«à“°√≥’ x-ray ‰¡àæ∫

callus ¿“¬„π 3 ‡¥◊Õπ∫àß™’È«à“‰¡à¡’°√–¥Ÿ°µ‘¥ ∂÷ß·¡â®–

¬—ß§ß ¿“æπ‘ËßÕ¬ŸàµàÕ‰ª (prolong immobilization)34

‚¥¬ √ÿªªí®®—¬ ”§—≠∑’ Ë àßº≈µàÕ bone union §◊Õ

displacement, comminution, bone loss, soft tissue

injury10, tobacco use35 ·≈– infection ´÷Ëß‡ªìπªí®®—¬

∑’Ë¡’º≈¡“°∑’Ë ÿ¥√âÕ¬≈– 60 ¢Õß infection ®–æ∫√à«¡°—∫

delayed union10 „π√“¬ß“ππ’Èæ∫ 6 „π 12 √“¬ (√âÕ¬≈–

50) ¢ÕßºŸâªÉ«¬∑’Ë¡’°“√µ‘¥‡™◊ÈÕ¡’°√–¥Ÿ°µ‘¥™â“

 √ÿª
Intramedullary nailing ‡ªìπ treatment of

choice  ”À√—∫ à«π„À≠à¢ÕßºŸâªÉ«¬°√–¥Ÿ° tibia À—°∑’Ë

µâÕß°“√°“√ºà“µ—¥¬÷¥°√–¥Ÿ°5
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