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§à“ª°µ‘¢Õß§«“¡‚ªπ≈Ÿ°µ“¢Õß°≈ÿà¡µ—«Õ¬à“ß

„π‚√ßæ¬“∫“≈∏√√¡»“ µ√å‡©≈‘¡æ√–‡°’¬√µ‘

                                         ·æ∑¬åÀ≠‘ß°π°«√√≥ «ß»å ÿ«√√≥

ºŸâ™à«¬»“ µ√“®“√¬å π“¬·æ∑¬å≥«æ≈ °“≠®π“√—≥¬å

¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å

∫∑§—¥¬àÕ:

«—µ∂ÿª√– ß§å: ‡æ◊ËÕÀ“§à“ª°µ‘¢Õß§«“¡‚ªπ≈Ÿ°µ“

„π°≈ÿà ¡ µ— « Õ ¬à “ ß„π‚√ßæ¬“∫“≈∏√√¡»“ µ√å

‡©≈‘¡æ√–‡°’¬√µ‘

√Ÿª·∫∫°“√»÷°…“: °“√»÷°…“‡™‘ßæ√√≥π“ (cross

sectional descriptive study)

«‘∏’°“√»÷°…“: „™â Hertel exophthalmometer «—¥§à“

§«“¡‚ªπ¢Õß≈Ÿ°µ“„π°≈ÿà¡µ—«Õ¬à“ß„π‚√ßæ¬“∫“≈

∏√√¡»“ µ√å‡©≈‘¡æ√–‡°’¬√µ‘ ®”π«π 504 §π ‚¥¬

„™âºŸâ«—¥‡æ’¬ß§π‡¥’¬« ·≈â«π”§à“∑’Ë«—¥‰¥â §◊Õ §«“¡

°«â“ß√–À«à“ß°√–¥Ÿ°‡∫â“µ“¥â“ππÕ° (base) ·≈–§à“

§«“¡‚ªπ≈Ÿ°µ“¢Õßµ“¢â“ß¢«“·≈–´â“¬ ¡“«‘‡§√“–Àå

∑“ß ∂‘µ‘ ‚¥¬¡’°“√∑¥ Õ∫§«“¡πà“‡™◊ËÕ∂◊Õ„π§à“µ“

‚ªπ∑’Ë«—¥‰¥â¢ÕßºŸâ«‘®—¬ ®“°°“√«—¥§à“„π 40 §π·√°

º≈°“√»÷°…“: „π°“√«—¥§«“¡‚ªπ¢Õß≈Ÿ°µ“„πºŸâªÉ«¬

40 §π·√° Intra-rater reliability ‰¥â§à“ Intraclass

Correlation Coefficient (ICC) = 0.95 (95%

confidence interval (CI) = 0.89-0.97) ·≈– Inter-

rater reliability ‰¥â§à“ ICC = 0.81 (95% CI = 0.74-

0.87) °≈ÿà¡µ—«Õ¬à“ß 504 §π ‡ªìπºŸâÀ≠‘ß 288 §π ºŸâ™“¬

216 §π Õ¬Ÿà„π™à«ßÕ“¬ÿ 20-86 ªï Õ“¬ÿ‡©≈’Ë¬ 51.87

ªï §«“¡‚ªπ¢Õß≈Ÿ°µ“„π°≈ÿà¡ºŸâÀ≠‘ß∑’Ë«—¥‰¥â¡’§à“

‡©≈’Ë¬‡∑à“°—∫ 13.56 ± 2.34 ¡¡. §«“¡‚ªπ¢Õß≈Ÿ°

µ“„π°≈ÿà¡ºŸâ™“¬¡’§à“‡©≈’Ë¬‡∑à“°—∫ 15.02 ± 2.57 ¡¡.

§à“§«“¡·µ°µà“ß¢Õß§«“¡‚ªπ√–À«à“ß≈Ÿ°µ“∑—Èß Õß

¢â“ß (asymmetry) ¡’§à“Õ¬Ÿà√–À«à“ß 0-2 ¡¡. ‚¥¬¡’

§à“‡©≈’Ë¬ 0.35 ¡¡.

 √ÿª: ®“°º≈°“√»÷°…“π’Èæ∫«à“ º≈°“√»÷°…“‡ªìπ‰ª

„π∑“ß‡¥’¬«°—π°—∫°“√»÷°…“Õ◊ËπÊ §◊Õ‰¥â§à“‡©≈’Ë¬¢Õß

§«“¡‚ªπ¢Õß≈Ÿ°µ“¢Õß°≈ÿà¡µ—«Õ¬à“ßµË”°«à“„π§π

º‘«¥”·≈–º‘«¢“« ·µà‰¥â§à“„°≈â‡§’¬ß°—∫¢Õßª√–‡∑»

„π∑«’ª‡Õ‡™’¬ª√–‡∑»Õ◊Ëπ ´÷Ëß°“√µ√–Àπ—°∂÷ß§«“¡

·µ°µà“ß¢Õß§«“¡‚ªπ¢Õß≈Ÿ°µ“‡À≈à“π’È ‡ªì π ‘Ë ß

 ”§—≠„π°“√π”‰ª„™â∑“ß§≈‘π‘° ‡æ◊ËÕ„Àâ “¡“√∂∫Õ°

∂÷ß¿“«–µ“‚ªπ∑’Ë®”‡ªìπµâÕß‡ª√’¬∫‡∑’¬∫°—∫§à“ª°µ‘

¢Õß‡™◊ÈÕ™“µ‘π—Èπ

∫∑π”

§«“¡‚ªπ¢Õß≈Ÿ°µ“ (proptosis, exophthal-

mos) ‡ªìπ ‘Ëß ”§—≠∑’Ë™à«¬„π°“√«‘π‘®©—¬ «‘π‘®©—¬‚√§

„π‡∫â“µ“ (orbital disease) À≈“¬‚√§ √«¡∑—Èß

™à «¬„π°“√ª√–‡¡‘π§«“¡√ÿπ·√ß °“√≈ÿ°≈“¡

(progression) ¢Õß‚√§ ·≈–°“√µ‘¥µ“¡º≈À≈—ß°“√

√—°…“¥â«¬
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¿“«– proptosis æ∫‰¥â®“°À≈“¬ “‡Àµÿ ‡™àπ

®“°Õÿ∫—µ‘‡ÀµÿµàÕ‡∫â“µ“ (trauma) °“√Õ—°‡ ∫„π‡∫â“µ“

(inflammation) ®“° cavernous sinus thrombosis

·≈– orbital pseudotumor °“√µ‘¥‡™◊ÈÕ ‡™àπ orbital

cellulitis, vascular disorders, tumor, endocrine

disease À√◊Õ congenital diseases (craniofacial

malformations) ‡ªìπµâπ ‚¥¬„πºŸâ„À≠à “‡Àµÿ¢Õß∑—Èß

unilateral À√◊Õ bilateral proptosis ∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥

§◊Õ thyroid associated orbitopathy (TAO) ‚¥¬ à«π

„À≠à¢Õß TAO ‡ªìπ Graveûs exophthalmos

°“√«—¥§«“¡‚ªπ¢Õß≈Ÿ°µ“ §◊Õ °“√«—¥

anteroposterior position ¢Õß≈Ÿ°µ“‚¥¬«—¥ anterior

position ¢Õß cornea ‡∑’¬∫°—∫ lateral orbital rim

‚¥¬„™â exophthalmometer ´÷Ëß¡’À≈“¬™π‘¥ ·≈–

‡§√◊ËÕß¡◊Õ∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬∑’Ë ÿ¥‰¥â·°à Hertel

exophthalmometer ‡π◊ËÕß®“°¡’§«“¡πà“‡™◊ËÕ∂◊Õ

(reliability) ¥’ ·≈–¡’§«“¡≈–‡Õ’¬¥·¡àπ¬”¡“°1-4

§à“ª°µ‘¢Õß§«“¡‚ªπ¢Õß≈Ÿ°µ“ (proptosis)

„π§πª°µ‘ ¢÷Èπ°—∫À≈“¬ªí®®—¬ ‡™àπ °≈ÿà¡‡™◊ÈÕ™“µ‘ (race

and ethnic) ·≈– ‡æ» ‡ªìπµâπ ¥—ßπ—Èπ°“√À“§à“ª°µ‘

(normal exophthalmometric readings) „π·µà≈–‡™◊ÈÕ

™“µ‘ ®÷ß‡ªìπ ‘Ëß ”§—≠Õ¬à“ß¡“° ‡æ◊ËÕ„Àâ “¡“√∂∫Õ°

∂÷ß§«“¡º‘¥ª°µ‘∑’ËµâÕß‡ª√’¬∫‡∑’¬∫°—∫§à“ª°µ‘¢Õß

‡™◊ÈÕ™“µ‘π—Èπ

°“√»÷°…“À“§«“¡·µ°µà“ß¢Õß§«“¡‚ªπ

≈Ÿ°µ“„π§πª°µ‘¢Õß§πº‘«¥” (Blacks) ·≈–º‘«¢“«

(Caucasian) ‰¥âº≈°“√»÷°…“„°≈â‡§’¬ß°—π °≈à“«§◊Õ

§à“‡©≈’Ë¬¢Õß§πº‘«¥”·≈–º‘«¢“« ¡’§à“ª√–¡“≥ 17-19

¡¡. ·≈– 14-17 ¡¡.µ“¡≈”¥—∫3-6 ®–‡ÀÁπ‰¥â«à“§à“

‡©≈’Ë¬¢Õß§«“¡‚ªπ≈Ÿ°µ“„π§πº‘«¥”¡“°°«à“§πº‘«

¢“«  à«π„π§π‡Õ‡™’¬ ¡’°“√»÷°…“„πÀ≈“¬ª√–‡∑» ‡™àπ

Õ‘π‡¥’¬2 ‰µâÀ«—π7 ‡°“À≈’8 ´“Õÿ¥‘Õ“√–‡∫’¬9 ·≈–

≠’ËªÿÉπ10 æ∫«à“§à“‡©≈’Ë¬¢Õß§«“¡‚ªπ≈Ÿ°µ“¡’§à“πâÕ¬

°«à“„π§πº‘«¥”·≈–º‘«¢“« ·≈–§à“‡©≈’Ë¬¢Õß§«“¡

‚ªπ≈Ÿ°µ“„πºŸâ™“¬¡’§à“¡“°°«à“ºŸâÀ≠‘ß„π‡°◊Õ∫∑ÿ°

°“√»÷°…“ ÷́Ëß„πª√–‡∑»‰∑¬°Á‡§¬¡’°“√»÷°…“‡°’Ë¬«

°—∫§à“‡©≈’Ë¬¢Õß§«“¡‚ªπ≈Ÿ°µ“ ‚¥¬ ÿ¡“≈’13 ·≈–

«’√–»—°¥‘Ï14 ´÷Ëß«—¥§«“¡‚ªπ≈Ÿ°µ“‚¥¬„™â‡§√◊ËÕß¡◊Õ

Luedde exophthalmometer

 à«π„π°“√»÷°…“§√—Èßπ’È‡ªìπ°“√«—¥§«“¡‚ªπ

¢Õß≈Ÿ°µ“ ‚¥¬„™â Hertel exophthalmometer ‡æ◊ËÕ

À“§à“ª°µ‘„π°≈ÿà¡‡®â“Àπâ“∑’Ë·≈–ºŸâªÉ«¬∑’Ë¡“√—∫∫√‘°“√

„π‚√ßæ¬“∫“≈∏√√¡»“ µ√å‡©≈‘¡æ√–‡°’¬√µ‘ ´÷Ëß

‡ªìπ°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‰¥â¡’§«“¡º‘¥ª°µ‘„π‡√◊ËÕßµ“‚ªπ

«‘∏’°“√»÷°…“

‡ªìπ°“√»÷°…“·∫∫ cross sectional descrip-

tive study ‚¥¬„™â Hertel exophthalmometer «—¥§à“

§«“¡‚ªπ¢Õß≈Ÿ°µ“„π°≈ÿà¡µ—«Õ¬à“ß„π‚√ßæ¬“∫“≈

∏√√¡»“ µ√å‡©≈‘¡æ√–‡°’¬√µ‘ ®”π«π 504 §π ‚¥¬

„™âºŸâ«—¥‡æ’¬ß§π‡¥’¬« §◊ÕºŸâ«‘®—¬

‡°≥±å°“√§—¥‡¢â“¢Õß°“√»÷°…“ (inclusion

criteria)

● ‡®â“Àπâ“∑’Ë·≈–∫ÿ§≈“°√∑’Ë∑”ß“π„π‚√ß

æ¬“∫“≈∏√√¡»“ µ√å‡©≈‘¡æ√–‡°’¬√µ‘

● ºŸâªÉ«¬∑’Ë¡“µ√«®„π·ºπ°ºŸâªÉ«¬πÕ°·ºπ°

®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈∏√√¡»“ µ√å

‡©≈‘¡æ√–‡°’¬√µ‘

● ‡™◊ÈÕ™“µ‘‰∑¬ ·≈–¡’Õ“¬ÿµ—Èß·µà 20 ªï¢÷Èπ‰ª

● ‰¡à¡’ª√–«—µ‘ Õ“°“√ À√◊ÕÕ“°“√· ¥ß∑’Ë

‡¢â“‰¥â°—∫‚√§ Gravesû disease §◊Õ

❍ ‰¡à¡’ª√–«—µ‘‡§¬‡ªìπ‚√§‡°’Ë¬«°—∫µàÕ¡

‰∑√Õ¬¥å

❍ ‰¡à¡’Õ“°“√„® —Ëπ √à«¡°—∫ °‘π®ÿ

πÈ”Àπ—°≈¥ ‡Àß◊ËÕÕÕ°¡“°º‘¥ª°µ‘

¢’È√âÕπ À√◊Õ∑âÕß‡ ’¬‡√◊ÈÕ√—ß

❍ µ√«®√à“ß°“¬‰¡àæ∫ eye lid retraction,

ptosis, limited extraocular movement,
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pulse rate at rest < 100 /min, §à“

§«“¡¥—π‚≈À‘µπâÕ¬°«à“  140/90

¡‘≈≈‘‡¡µ√ª√Õ∑ (∂â“‰¡à¡’‚√§ª√–®”µ—«

‡ªìπ‚√§§«“¡¥—π‚≈À‘µ ŸßÕ¬Ÿà°àÕπ·≈â«)

‡°≥±å°“√§—¥ÕÕ°¢Õß°“√»÷°…“ (exclusion criteria)

●  “¬µ“ —ÈπÀ√◊Õ¬“«¡“°Ê (high myopia

À√◊Õ hyperopia ∑’Ë¡’ spherical equivalent

¡“°°«à“ -6 À√◊Õ +6 D) ‡π◊ËÕß®“°Õ“®¡’

axial length ∑’Ë¬“«À√◊Õ —Èπ¡“°°«à“ª°µ‘

´÷Ëß àßº≈µàÕ§à“∑’Ë«—¥‰¥â

● ‡§¬¡’ orbital À√◊Õ facial trauma ¡“°àÕπ

● ¡’ª√–«—µ‘ºà“µ—¥‡°’Ë¬«°—∫®Õª√– “∑µ“

(retinal surgery) À√◊Õºà“µ—¥‡°’Ë¬«°—∫

°√–¥Ÿ°∫√‘‡«≥„∫Àπâ“

● ¡’ craniofacial deformity

● ¡’ª√–«—µ‘À√◊Õµ√«®√à“ß°“¬·≈â« ß —¬ or-

bital tumor, inflammation (‡™àπ cellulites

À√◊Õ orbital pseudotumor) À√◊Õ¿“«–

Õ◊ËπÊ ∑’Ë∑”„Àâ¡’¿“«–µ“‚ªπ‰¥â

«‘∏’°“√«—¥ „™â Hertel exophthalmometer «—¥

ºŸâªÉ«¬„π∑à“π—Ëß »’√…–µ√ß ¡Õßµ√ß ‚¥¬«“ß Hertel

exophthalmometer ∫π lateral orbital rim ∑—Èß Õß

¢â“ß „Àâ‡§√◊ËÕß¡◊ÕÕ¬Ÿà„π·π«¢π“π·≈–Õ¬Ÿà„π·π«‡¥’¬«

°—∫√Ÿ¡à“πµ“ (pupil) ¢Õß∑—Èß Õßµ“¢ÕßºŸâªÉ«¬ ºŸâ«—¥

Õà“π§à“∑’Ë‰¥â‚¥¬„Àâ “¬µ“¢ÕßºŸâ«—¥Õ¬Ÿà„π√–¥—∫‡¥’¬«

°—∫µ“¢ÕßºŸâªÉ«¬ ·≈â«Õà“π§à“∑’Ë‰¥â ‚¥¬ºŸâ«—¥≈◊¡µ“∑—Èß

 Õß¢â“ß¢≥–∑’ËÕà“π§à“ ∫—π∑÷°™◊ËÕ À√◊Õ hospital

number ‡æ» Õ“¬ÿ §à“∑’Ë«—¥‰¥â §◊Õ base ·≈–§à“

§«“¡‚ªπ≈Ÿ°µ“¢Õßµ“¢â“ß¢«“·≈– ấ“¬ Àπà«¬‡ªìπ

¡‘≈≈‘‡¡µ√ √«¡∑—Èß∫—π∑÷°¿Ÿ¡‘≈”‡π“¥â«¬

„πºŸâªÉ«¬ 40 §π·√° ‡ªìπ°“√∑¥ Õ∫§«“¡

πà“‡™◊ËÕ∂◊Õ¢Õß§à“∑’Ë«—¥‰¥â¢ÕßºŸâ«‘®—¬ §◊Õ „π 20 §π·√°

ºŸâ«‘®—¬«—¥§à“ ·≈–∫—π∑÷°§à“∑’Ë‰¥â ·≈â«π”¡“‡ª√’¬∫

‡∑’¬∫°—∫§à“∑’Ë«—¥‰¥â¢ÕßºŸâ«—¥Õ’°∑à“πÀπ÷Ëß (≥«æ≈)

‚¥¬«—¥„π«—π‡¥’¬«°—π «—¥¥â«¬ Hertel exophthal-

mometer Õ—π‡¥’¬«°—π «‘∏’°“√«—¥‡À¡◊Õπ°—π ‚¥¬∑’Ë‰¡à

∑√“∫º≈ ÷́Ëß°—π·≈–°—π  à«π„π 20 §π∂—¥¡“ ºŸâ«‘®—¬

«—¥§à“ ‡Õ“‡§√◊ËÕß¡◊ÕÕÕ°®“°µ“¢ÕßºŸâªÉ«¬ ·≈–

∫—π∑÷°§à“∑’Ë‰¥â ·≈â«∑”‡™àπ‡¥‘¡Õ’°Àπ÷Ëß§√—Èß„πºŸâªÉ«¬

§π‡¥‘¡ ·≈â«π”§à“∑’Ë‰¥â¡“‡ª√’¬∫‡∑’¬∫°—π∑“ß ∂‘µ‘

‡æ◊ËÕ¥Ÿ§«“¡ Õ¥§≈âÕß°—π¢Õß°“√«—¥∑—Èß Õß§√—Èß¢Õß

ºŸâ«‘®—¬ ∂â“„πºŸâªÉ«¬ 40 §π·√°π’Èæ∫«à“ §à“∑’Ë«—¥‰¥â¢Õß

ºŸâ«‘®—¬¡’§«“¡πà“‡™◊ËÕ∂◊Õ¥’ „πºŸâªÉ«¬µ—Èß·µà§π∑’Ë 41

‡ªìπµâπ‰ª ºŸâ«‘®—¬®–«—¥‡æ’¬ß§√—Èß‡¥’¬« ·≈â«∫—π∑÷°§à“∑’Ë‰¥â

º≈°“√»÷°…“

„π°“√«—¥§«“¡‚ªπ¢Õß≈Ÿ°µ“„πºŸâªÉ«¬ 40 §π

·√° „™â Intraclass Correlation Coefficient (ICC) ‡æ◊ËÕ

À“§à“§«“¡πà“‡™◊ËÕ∂◊Õ¢ÕßºŸâ«‘®—¬ (Inter-rater ·≈–

intra-rater reliability) º≈°“√»÷°…“æ∫«à“ Intra-rater

reliability ‰¥â§à“ ICC = 0.95 (95% confidence interval

0.89-0.97) ·≈– Inter-rater reliability ‰¥â§à“ ICC =

0.81 (95% confidence interval 0.74-0.87)

°≈ÿà¡µ—«Õ¬à“ß∑’Ë‰¥â√—∫°“√«—¥§«“¡‚ªπ¢Õß≈Ÿ°

µ“¥â«¬ Hertel exophthalmometer ¡’®”π«π∑—ÈßÀ¡¥

504 §π ‡ªìπ™“¬ 216 §π (42.9%) À≠‘ß 288 §π

(57.1%) Õ“¬ÿµ—Èß·µà 20-86 ªï Õ“¬ÿ‡©≈’Ë¬ 51.87 ªï

(µ“√“ß∑’Ë 1 ·≈– 2) ·≈–¡’¿Ÿ¡‘≈”‡π“Õ¬Ÿà∑ÿ°¿Ÿ¡‘¿“§

¢Õßª√–‡∑»‰∑¬ (µ“√“ß∑’Ë 3) §à“ base ∑’Ë«—¥‰¥â‡©≈’Ë¬§◊Õ

118.43 ¡¡.(µ“√“ß∑’Ë 4)



30 °π°«√√≥ «ß»å ÿ«√√≥ ·≈–≥«æ≈ °“≠®π“√—≥¬å

§«“¡‚ªπ¢Õß≈Ÿ°µ“„πºŸâ™“¬¡’§à“‡©≈’Ë¬‡∑à“°—∫

15.02 ¡¡. §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π‡∑à“°—∫ 2.57 ¡¡.

·≈–§à“√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ‡∑à“°—∫ 13.97-14.42

¡¡.  à«π§«“¡‚ªπ¢Õß≈Ÿ°µ“¢ÕßºŸâÀ≠‘ß¡’§à“‡©≈’Ë¬

‡∑à“°—∫ 13.56 ¡¡. §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π‡∑à“°—∫ 2.34

µ“√“ß∑’Ë 1  · ¥ß®”π«π ‡æ» ·≈–Õ“¬ÿ¢Õß°≈ÿà¡µ—«Õ¬à“ß

®”π«π Õ“¬ÿ (ªï)
‡æ»

(§π) mean ± SD range

ºŸâ™“¬ 216 53.42 ± 16.69 20-86

ºŸâÀ≠‘ß 288 51.46 ± 16.81 20-85

√«¡ 504 51.87 ± 16.73 20-86

µ“√“ß∑’Ë 2  · ¥ß™à«ßÕ“¬ÿ¢Õß°≈ÿà¡µ—«Õ¬à“ß

™à«ßÕ“¬ÿ (ªï) ®”π«π (§π) √âÕ¬≈– (%)

20-29 78 15.47

30-39 54 10.71

40-49 78 15.47

50-59 96 19.04

60-69 112 22.22

70-79 74 14.64

80-89 12 2.3

µ“√“ß∑’Ë 3  · ¥ß¿Ÿ¡‘≈”‡π“

¿Ÿ¡‘¿“§ ®”π«π (§π) √âÕ¬≈– (%)

¿“§°≈“ß 346 68.65

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 67 13.29

¿“§‡Àπ◊Õ 32 6.35

¿“§µ–«—πÕÕ° 28 5.56

¿“§„µâ 17 3.37

¿“§µ–«—πµ° 14 2.28

¡¡. ·≈–§à“√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ‡∑à“°—∫ 13.28-

13.83 ¡¡. ¥—ßµ“√“ß∑’Ë 4  à«π°“√°√–®“¬µ—«¢Õß

§«“¡‚ªπ≈Ÿ°µ“¢Õß∑—ÈßºŸâ™“¬·≈–ºŸâÀ≠‘ß (·ºπ¿Ÿ¡‘∑’Ë 2)

‡ªìπ°“√°√–®“¬µ—«·∫∫ª°µ‘
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µ“√“ß∑’Ë 4 · ¥ß§à“ base, min-max, mean, standard deviation ·≈– asymmetry ¢Õß§«“¡‚ªπ¢Õß

≈Ÿ°µ“¢Õßµ“∑—Èß Õß¢â“ß

base (¡¡.) §à“§«“¡‚ªπ (exophthalmos)

mean ± SD min-max mean ± SD upper limit 95%CI asymmetry (¡¡.)

(min-max) (¡¡.) (¡¡.) mean + 2SD for Mean mean ± SD

(¡¡.) (min-max)

™“¬ 120.59 ± 5.92 7-21 15.02 ± 2.57 20.16 14.68-15.37 0.34 ± 0.51

(100-134) (0-2)

À≠‘ß 116.89 ± 5.32 8-21 13.56 ± 2.34 18.24 13.28-13.83 0.40 ± 0.57

(100-131) (0-2)

√«¡ 118.43 ± 5.85 7-21 14.19 ± 2.54 19.27 13.97-14.42 0.35 ± 0.55

(100-134) (0-2)

§à“ asymmetry ¢Õß§«“¡‚ªπ¢Õß≈Ÿ°µ“¢Õßµ“∑—Èß Õß¢â“ß (µ“√“ß∑’Ë 3 ·≈–·ºπ¿Ÿ¡‘∑’Ë 1) ¡’µ—Èß·µà

0-2 ¡¡. §à“‡©≈’Ë¬ 0.35 ¡¡. ‚¥¬¡’ 344 §π (68.25%) ∑’Ë§«“¡‚ªπ¢Õß≈Ÿ°µ“¢Õßµ“∑—Èß Õß¢â“ß¡’§à“‡∑à“°—π

¡’ 142 §π (28.17%) ·≈– 18 §π (3.57%) ¡’§à“§«“¡‚ªπµà“ß°—π 1 ¡¡. ·≈– 2 ¡¡. µ“¡≈”¥—∫

number of subjects

‡æ»

·ºπ¿Ÿ¡‘∑’Ë 1 · ¥ß§à“ asymmetry ¢Õß§«“¡‚ªπ¢Õß≈Ÿ°µ“¢Õßµ“∑—Èß Õß¢â“ß
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·ºπ¿Ÿ¡‘∑’Ë 2 · ¥ß°“√°√–®“¬µ—«¢Õß§«“¡‚ªπ¢Õß≈Ÿ°µ“„π‡æ»À≠‘ß·≈–‡æ»™“¬

number of subjects

«‘®“√≥å

¿“«–µ“‚ªπ (proptosis, exophthalmos) ‡°‘¥

‰¥â®“°À≈“¬ “‡Àµÿ ‡™àπ trauma, inflammation,

infection, vascular disorders, tumor ·≈– endocrine

disease ‚¥¬‡©æ“– thyroid associated orbitopathy

‡ªìπµâπ °“√∫Õ°«à“ºŸâªÉ«¬¡’¿“«–µ“‚ªπÀ√◊Õ‰¡à®÷ß

‡ªìπ ‘Ëß ”§—≠ ´÷Ëß‡√“ “¡“√∂«—¥§«“¡‚ªπ¢Õß≈Ÿ°µ“

‰¥â‚¥¬„™â‡§√◊ËÕß¡◊Õ exophthalmometer ∑’Ë¡’À≈“¬™π‘¥

∑’Ëπ‘¬¡„™â°—π¡“°∑’Ë ÿ¥ §◊Õ Hertel exophthalmometer

‡π◊ËÕß®“°¡’§«“¡πà“‡™◊ËÕ∂◊Õ ·≈–¡’§«“¡≈–‡Õ’¬¥·¡àπ¬”

‚¥¬∑—Ë«‰ª∂â“«—¥‰¥â§à“¡“°°«à“ upper normal limit ¢Õß

‡™◊ÈÕ™“µ‘π—ÈπÊ À√◊Õ§à“∑’Ë«—¥‰¥â¢Õß∑—Èß Õßµ“µà“ß°—π

¡“°°«à“ 2 ¡¡. ®÷ß®–∫Õ°«à“ºŸâªÉ«¬§ππ—ÈπÊ ¡’¿“«–

µ“‚ªπ

„π°“√«—¥§«“¡‚ªπ¥â«¬‡§√◊ËÕß¡◊Õ Hertel

exophthalmometer π—Èπ ®”‡ªìπµâÕß«—¥Õâ“ßÕ‘ß®“°

µ”·Àπàß lateral orbital rim ‡æ’¬ßµ”·Àπàß‡¥’¬«

¥—ßπ—Èπ°“√«—¥„πºŸâªÉ«¬∑’Ë‡µ√’¬¡µ—«ºà“µ—¥‡Õ“°√–¥Ÿ°

∫√‘‡«≥ lateral orbital rim ÕÕ° À√◊Õ‰¥âºà“µ—¥‰ª·≈â«

®–∑”„Àâ‰¡à “¡“√∂Õâ“ßÕ‘ß®“°µ”·Àπàß‡¥‘¡‰¥â ¥—ßπ—Èπ

®÷ß‰¥â¡’°“√π”‡§√◊ËÕß¡◊Õ Naugle exophthalmometer11

¡“„™â„πªï §.». 1983 ‚¥¬‡ªìπ°“√«—¥Õâ“ßÕ‘ß®“°

µ”·Àπàß∑—Èß superior ·≈– inferior orbital rim º≈

°“√»÷°…“®“° Cole ·≈–§≥–12 æ∫«à“ °“√„™â‡§√◊ËÕß¡◊Õ

Naugle ®–¡’¢âÕ¥’°«à“ Hertel „π‡√◊ËÕß°“√µ‘¥µ“¡

µ√«®«—¥´È”„π§πÊ ‡¥’¬«°—π æ∫¡’§«“¡ ¡Ë”‡ ¡Õ„π

°“√«—¥‡ª√’¬∫‡∑’¬∫°—π (repeatable) ·µà∂â“„π

‡√◊ËÕß¢Õß§«“¡·¡àπ¬”„π°“√«—¥ (accuracy) ·≈â«

∑—Èß Õß«‘∏’¡’§«“¡·¡àπ¬”æÕÊ °—π
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¥—ßπ—Èπ°“√∑’Ë®–∫Õ°«à“ºŸâªÉ«¬¡’¿“«–µ“‚ªπ

À√◊Õ‰¡à ®÷ß¢÷Èπ°—∫ Õßªí®®—¬À≈—°Ê §◊Õ °“√„™â‡§√◊ËÕß¡◊Õ

§◊Õ exophthalmometer ∑’Ë∂Ÿ°«‘∏’ ‡æ◊ËÕ„Àâ‰¥â°“√«—¥∑’Ë

∂Ÿ°µâÕß·¡àπ¬” ·≈–§à“ª°µ‘¢Õß§«“¡‚ªπ≈Ÿ°µ“¢Õß

‡™◊ÈÕ™“µ‘π—ÈπÊ °“√«“ß∫πµ”·Àπàß lateral orbital rim

µ”·Àπàß‡¥‘¡ °“√„™â base ‡¥’¬«°—π„π°“√«—¥·µà≈–§√—Èß

·≈–°“√„ÀâºŸâªÉ«¬¡Õßµ√ß‰ª¢â“ßÀπâ“ ‡ªìπ ‘Ëß ”§—≠

„π°“√«—¥„Àâ‡°‘¥§«“¡‡∑’Ë¬ßµ√ß Ÿß ÿ¥ °“√„™â‡§√◊ËÕß¡◊Õ

«—¥„Àâ·¡àπ¬”¡’§«“¡ ”§—≠ ¥—ßπ—Èπ°“√»÷°…“π’È®÷ß

¡’°“√∑¥ Õ∫ intra-rater ·≈– inter-rater reliability

°àÕπ‡æ◊ËÕ„Àâº≈°“√«—¥¡’§«“¡∂Ÿ°µâÕß·¡àπ¬”¡“°∑’Ë ÿ¥

´÷Ëßæ∫«à“¡’§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß°“√«—¥¢ÕßºŸâ«‘®—¬∑’Ë¥’

°àÕπ∑’Ë®–«—¥‡æ◊ËÕÀ“§à“ª°µ‘¢Õß§«“¡‚ªπ≈Ÿ°µ“¢Õß

°≈ÿà¡µ—«Õ¬à“ß

¡’°“√»÷°…“‡æ◊ËÕÀ“§à“ª°µ‘¢Õß§«“¡‚ªπ≈Ÿ°

µ“„πÀ≈“¬‡™◊ÈÕ™“µ‘1,2,5-7,9,15 ´÷Ëß§à“‡©≈’Ë¬∑’Ë‰¥â æ∫«à“

„π§πº‘«¥” (blacks) ¡’§à“¡“°°«à“„π§πº‘«¢“«

(Caucasian) ·≈–„π§πº‘«¢“«¡’§à“§«“¡‚ªπ≈Ÿ°µ“

¡“°°«à“§π‡Õ‡™’¬ πÕ°®“°π’È„πÀ≈“¬°“√»÷°…“

æ∫«à“ §à“§«“¡‚ªπ≈Ÿ°µ“¢ÕßºŸâ™“¬®–¡“°°«à“ºŸâÀ≠‘ß

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√»÷°…“π’È°—∫°“√»÷°…“Õ◊ËπÊ æ∫

«à“‡ªìπ‰ª„π∑“ß‡¥’¬«°—π ‚¥¬æ∫«à“„π°“√»÷°…“π’È

‰¥â§à“‡©≈’Ë¬¢Õß§«“¡‚ªπ¢Õß≈Ÿ°µ“¢Õß°≈ÿà¡µ—«Õ¬à“ß

µË”°«à“§πº‘«¥”·≈–º‘«¢“«3-6 ·µà‰¥â§à“„°≈â‡§’¬ß°—∫

¢Õßª√–‡∑»„π∑«’ª‡Õ‡™’¬ §◊Õ Õ‘π‡¥’¬2 ‰µâÀ«—π7

‡°“À≈’8 ·≈–≠’ËªÿÉπ10 ∂â“„™â upper normal limit ®“°

§à“ Õß‡∑à“¢Õß à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“‡©≈’Ë¬

(mean+2SD) „π°“√»÷°…“π’È®–¡’ upper limit ¢Õß

§à“ª°µ‘¢Õß§«“¡‚ªπ≈Ÿ°µ“‡∑à“°—∫ 19.27 ¡¡. (20.16

¡¡.„πºŸâ™“¬ ·≈– 18.24 ¡¡.„πºŸâÀ≠‘ß) ´÷ËßµË”°«à“

21 ¡¡.∑’Ë„™â°—π‚¥¬∑—Ë«‰ª„π§πº‘«¢“« ·µà®–„°≈â‡§’¬ß

°—∫„π ‰µâÀ«—π7 ‡°“À≈’8 ·≈–≠’ËªÿÉπ10 ∑’Ë‰¥â§à“‡∑à“°—∫

19.9, 18.3 ·≈– 17.7 ¡¡.µ“¡≈”¥—∫ ¥—ßπ—ÈπÕ“®

°≈à“«‰¥â«à“ „πºŸâªÉ«¬‡™◊ÈÕ™“µ‘‰∑¬ ∂â“µ√«®æ∫§«“¡

‚ªπ¢Õß≈Ÿ°µ“«—¥‚¥¬„™â‡§√◊ËÕß¡◊Õ Hertel exophthal-

mometer ¡’§à“¡“°°«à“ 20.16 ¡¡.„πºŸâ™“¬ ·≈– 18.24

¡¡.„πºŸâÀ≠‘ß ∂◊Õ«à“ºŸâªÉ«¬√“¬π—Èπ¡’§«“¡‚ªπ¢Õß≈Ÿ°

µ“¡“°º‘¥ª°µ‘

„π°“√»÷°…“π’È¬—ßæ∫«à“§à“ª°µ‘¢Õß§«“¡

‚ªπ≈Ÿ°µ“¢Õß‡æ»™“¬¡“°°«à“‡æ»À≠‘ß ·≈–¡’§à“

§«“¡‚ªπ¢Õß≈Ÿ°µ“∑—Èß Õß¢â“ß·µ°µà“ß°—π‰¡à‡°‘π 2

¡¡. ́ ÷Ëß‡ªìπ‰ª„π∑“ß‡¥’¬«°—π°—∫°“√»÷°…“Õ◊ËπÊ  ‡™àπ

°—π

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“Õ◊Ëπ„πª√–‡∑»

‰∑¬ ∑’Ë„™â‡§√◊ËÕß¡◊Õ Hertel exopthalmometer ‡™àπ

‡¥’¬«°—π§◊Õ °“√»÷°…“®“° ÿ¡“≈’·≈–§≥–13 »÷°…“

„π°≈ÿà¡»÷°…“Õ“¬ÿ 13-70 ªï ®”π«π 551 §π æ∫

§«“¡‚ªπ≈Ÿ°µ“¢Õß‡æ»™“¬‡∑à“°—∫ 14.38 ¡¡. ·≈–

14.16 ¡¡.„π‡æ»À≠‘ß ´÷Ëß„°≈â‡§’¬ß°—∫°“√»÷°…“„π

§√—Èßπ’È  à«π°“√»÷°…“‚¥¬«’√–»—°¥‘Ï·≈–§≥–14 æ∫§à“

‡©≈’Ë¬§«“¡‚ªπ¢Õß≈Ÿ°µ“„πºŸâ™“¬‡∑à“°—∫ 11.84 ¡¡.

„πºŸâÀ≠‘ß‡∑à“°—∫ 11.44 ¡¡. ·µà„π°“√»÷°…“¢Õß‡√“

„π§√—Èßπ’È æ∫§à“‡©≈’Ë¬§«“¡‚ªπ¢Õß≈Ÿ°µ“„πºŸâ™“¬

‡∑à“°—∫ 15.02 ¡¡. ·≈– 13.56 ¡¡.„πºŸâÀ≠‘ß ´÷Ëß¡“°

°«à“°“√»÷°…“‚¥¬«’√–»—°¥‘Ï·≈–§≥–14 §à“∑’Ë·µ°µà“ß

°—ππ’ÈÕ“®‡°‘¥‰¥â®“°À≈“¬ “‡Àµÿ ‡™àπ ®“°‡§√◊ËÕß¡◊Õ

∑’Ë„™â«—¥‡ªìπ§π≈–™π‘¥°—π „π°“√»÷°…“π’È„™â‡§√◊ËÕß¡◊Õ

Hertel exophthalmometer  à«π°“√»÷°…“°àÕπÀπâ“„™â

Luedde exophthalmometer √«¡∑—Èß®“°°≈ÿà¡

µ—«Õ¬à“ß∑’Ëµà“ß°—π °≈à“«§◊Õ °“√»÷°…“°àÕπÀπâ“«—¥§à“

§«“¡‚ªπ¢Õß≈Ÿ°µ“¢Õß‡®â“Àπâ“∑’Ë„π‚√ßæ¬“∫“≈

®”π«π 277 §π ·µà„π°“√»÷°…“§√—Èßπ’È∑”°“√«—¥§à“

∑—Èß¢Õß‡®â“Àπâ“∑’Ë„π‚√ßæ¬“∫“≈·≈–ºŸâªÉ«¬∑’Ë¡“√—∫

∫√‘°“√„π‚√ßæ¬“∫“≈ ÷́ËßÕ“®®–¡’§«“¡À≈“°À≈“¬

¢Õß°≈ÿà¡µ—«Õ¬à“ß¡“°°«à“ ·≈–®”π«π¡“°°«à“ §◊Õ 504

§π

Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“π’È¡’¢âÕ®”°—¥ §◊Õ ∂÷ß

·¡â«à“°≈ÿà¡µ—«Õ¬à“ß¢Õß°“√»÷°…“π’È®–¡’¿Ÿ¡‘≈”‡π“Õ¬Ÿà
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∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬ ·µà à«π„À≠à¡’¿Ÿ¡‘≈”‡π“

Õ¬Ÿà„π¿“§°≈“ß §à“§«“¡‚ªπ≈Ÿ°µ“∑’Ë«—¥‰¥â®÷ßÕ“®®–

‰¡à„™àµ—«·∑π¢Õß§à“§«“¡‚ªπ≈Ÿ°µ“¢Õßª√–™“°√„π

¿Ÿ¡‘¿“§Õ◊ËπÊ ¢Õßª√–‡∑»‰∑¬

 √ÿª

®“°º≈°“√»÷°…“π’Èæ∫«à“ º≈°“√»÷°…“‡ªìπ

‰ª„π∑“ß‡¥’¬«°—π°—∫°“√»÷°…“Õ◊ËπÊ §◊Õ‰¥â§à“‡©≈’Ë¬

¢Õß§«“¡‚ªπ¢Õß≈Ÿ°µ“¢Õß°≈ÿà¡µ—«Õ¬à“ßµË”°«à“„π

§πº‘«¥”·≈–º‘«¢“« ·µà‰¥â§à“„°≈â‡§’¬ß°—∫¢Õß

ª√–‡∑»„π∑«’ª‡Õ‡™’¬ª√–‡∑»Õ◊Ëπ ´÷Ëß°“√µ√–Àπ—°∂÷ß

§«“¡·µ°µà“ß¢Õß§«“¡‚ªπ¢Õß≈Ÿ°µ“‡À≈à“π’È‡ªìπ ‘Ëß

 ”§—≠„π°“√π”‰ª„™â∑“ß§≈‘π‘° ‡æ◊ËÕ„Àâ “¡“√∂∫Õ°

∂÷ß¿“«–µ“‚ªπ∑’Ë®”‡ªìπµâÕß‡ª√’¬∫‡∑’¬∫°—∫§à“ª°µ‘

¢Õß‡™◊ÈÕ™“µ‘π—Èπ

‡Õ° “√Õâ“ßÕ‘ß

1. Mourits MP, Lombardo SH, van der Sluijs

FA, Fenton S. Reliability of exophthalmos

measurement and the exophthalmometry value

distribution in a healthy Dutch population and

in Gravesû patients. An exploratory study. Orbit

2004;23:161-8.

2. Kumari SP, Gupta VP, Pandey RM.

Exophthalmometric values in a normal Indian

population. Orbit 2001;20:1-9.

3. Dunsky IL. Normative data for Hertelûs

exophthalmometry in a normal adult black

population. Optom Vis Sci 1992;69:562-4.

4. Barretto RL, Mathog RH. Orbital measurement

in black and white populations. Laryngoscope

1999;109:1051-4.

5. De Juan E, Hurley DP, Sapira JD. Racial

differences in normal values of proptosis. Arch

Intern Med 1980;140:1230-1.

6. Migliori ME, Gladstone GJ. Determination of

the normal range of exophthalmometric

values for black and white adults. Am J

Ophthalmol 1984;98:438-42.

7. C-C Tsai, H-C Kau, S-C Kao, W-M Hsu.

Exophthalmos of patients with Gravesûdisease

in Chinese of Taiwan. Eye 2006;20:569-73.

8. Kim IT, Choi JB. Normal range of exophthal-

mos values on orbit computerized tomogra-

phy in Koreans. Ophthalmologica 2001;215:

156-162.

9. Osuobeni EP, al Harbi AA. Normal values of

ocular protrusion in Saudi Arabian male

children. Optom Vis Sci 1995;72:557-64.

10. Amino N, Yuasa T, Yabu Y, Miyai K, Kumahara

Y. Exophthalmos in autoimmune thyroid

disease. J Clin Endocrinol Metab 1980;51:

1232-4.

11. Naugle TC Jr, Couvillion JT. A superior and

inferior orbital rim-based exophthalmometer

(orbitometer). Ophthalmic Surg 1992 Dec;23

(12):836-7.

12. Cole HP 3rd, Couvillion JT, Fink AJ, Haik BG,

Kastl PR. Exophthalmometry: a comparative

study of the Naugle and Hertel instruments.

Ophthal Plast Reconstr Surg 1997 Sep;13(3):

189-94.

13. Sumalee V, Kanograt P, Prija M, Kriporn C.

Normal Exophthalmometric Values in Thais.

Thai J Ophthalmol 2002; January-June 16(1):

39-42.

14. Verasak S,Vitaya S,Thongkum S. Proptosis in

Normal Thai samples and thyroid patients.

J Med Assoc Thai 2007;90(4):679-83.

15. Prabhakar BS, Bahn RS, Smith TJ. Current

perspective on the pathogenesis of Gravesû

disease and ophthalmopathy. Endocr Rev

2003;24:802-35.



§à“ª°µ‘¢Õß§«“¡‚ªπ≈Ÿ°µ“¢Õß°≈àÿ¡µ—«Õ¬à“ß„π‚√ßæ¬“∫“≈∏√√¡»“ µ√å‡©≈‘¡æ√–‡°’¬√µ‘ 35

Exophthalmometric Value of a Sample in

Thammasat University Hospital

Kanokwan Wongsuwan, MD.

Navapol Kanchanaranya, MD.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Objective: To determine normal exophthalmometric value of a sample in Thammasat University

Hospital

Study design: Cross sectional descriptive study

Methods: Measurement of exophthalmos was performed with Hertel exophthalmometer by one

examiner in 504 normal Thai subjects in Thammasat University Hospital. The values of exophthalmos,

asymmetry and base were evaluated. Inter-rater and intra-rater reliability were tested in 40 subjects

for evaluation of examinerûs reliability.

Results: Intraclass Correlation Coefficient for inter-rater and intra-rater reliability were 0.81 and

0.95 respectively. In 504 subjects, the mean exophthalmos of 288 female was 13.56 ± 2.34 mm.

The mean exophthalmos of 216 males was 15.02 ± 2.57 mm. The mean difference between both

eyes (asymmetry) was 0.35 mm. There was no difference between both eyes greater than 2 mm.

Conclusions: Exophthalmometric value in this study was in line with previous studies that tended

to be lower than those of Caucasian and black people, but are close to those of other countries

in Asia. Exophthalmometric value varied widely among different populations. By recognizing and

adjusting ethnic variations are important to detect normal and abnormal exophthalmometric value

for the diagnosis of many orbital diseases.


