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ãË�ãª�¢�ÍÁÙÅµ�Íä»¹ÕéµÍº¤Ó¶ÒÁµÍ¹·Õè 1.1 

¼Ù�»�ÇÂªÒÂ ÍÒÂØ 36 »� ÍÒªÕ¾¡ÃÃÁ¡Ã ¨Ñ§ËÇÑ´¨Ñ¹·ºØÃÕ 

ÍÒ¡ÒÃÊÓ¤Ñ­ : µ¡Å§ÁÒ¨Ò¡¹Ñè§Ã�Ò¹ÊÙ§ 8 ªÑé¹ 30 ¹Ò·Õ¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ 
»ÃÐÇÑµÔ»�¨ Ø̈ºÑ¹ : 30 ¹Ò·Õ¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ ¼Ù�»�ÇÂ¢Öé¹ä»·Õè¹Ñè§Ã�Ò¹ÊÙ§ 8 ªÑé¹à¾×èÍ·ÒÊÕ¡ÃÐ¨¡µÒÁ¤Ó
ÊÑè§¢Í§ºÃÔÉÑ· ¢³Ð·Õè·ÒÊÕÍÂÙ�¹Ñé¹ ¼Ù�»�ÇÂµ¡¨Ò¡¹Ñè§Ã�Ò¹Å§ÁÒÅ§º¹¾×é¹ ¹ÒÂ �̈Ò§µÒÁÃ¶ÁÙÅ¹Ô Ô̧¡Ù�ÀÑÂÁÒ
ÃÑºµÑÇ¼Ù�»�ÇÂä»·ÕèâÃ§¾ÂÒºÒÅ¨Ñ§ËÇÑ´¨Ñ¹·ºØÃÕ 
»ÃÐÇÑµÔÍ´Õµ : 7 »�¡�Í¹ ¶Ù¡¤Ù�ÍÃÔá·§·Õè·�Í§ µ�Í§¼�ÒµÑ´ÅÓäÊ�àÅç¡ÍÍ¡ä»ºÒ§Ê�Ç¹ 
»ÃÐÇÑµÔ¤ÃÍº¤ÃÑÇ : äÁ�ÁÕã¤Ãã¹¤ÃÍº¤ÃÑÇÁÕÍÒ¡ÒÃáººà´ÕÂÇ¡Ñº¼Ù�»�ÇÂ 
»ÃÐÇÑµÔÊ�Ç¹µÑÇ : ÊÙººØËÃÕèÇÑ¹ÅÐ 1/2 «Í§ ÁÒ¹Ò¹ 15 »� ´×èÁÊØÃÒÇÑ¹ÅÐ 1 ¢Ç´ÁÒ¹Ò¹ 15 »� 
»ÃÐÇÑµÔÂÒáÅÐÀÙÁÔá¾� : à¤Âá¾�ÂÒ ampicillin ÁÕ»ÃÐÇÑµÔËÒÂã̈ ÁÕàÊÕÂ§ÇÕê´ ÁÕ¼×è¹¹Ù¹á´§¤Ñ¹áÅÐ¤ÇÒÁ
´Ñ¹àÅ×Í´µ¡ µ�Í§ÃÑ¡ÉÒµÑÇã¹âÃ§¾ÂÒºÒÅ¹Ò¹ 3 ÇÑ¹ 

Physical examination 
 Primary survey A : No stridor 
                         B : RR 9/min (with accessory muscles use) 
                         C : BP 80/40 mmHg, PR 48/min 

 Secondary survey 
Vital signs : BT 36.7 C, PR 48/min, BP 80/40 mmHg, RR 9/min (with accessory 
muscles use), Oxygen saturation 80% 
General appearance : On cervical hard collar, agitation, mild pale conjunctivae, 
icteric sclera, no edema, no cyanosis, dyspnea/ tachypnea 
CVS : Flat JVP, PMI at 5th ICS lateral to left MCL, no apical heave, no left 
parasternal heave, normal S1/S2, pansystolic murmur grade III/VI at apex, 
pansystolic murmur grade III/VI at left lower parasternal border, no gallop 
RS : Trachea deviate to left side, stepping of right 4th, 5th, 6th ribs, decrease chest 
movement right side, tympanic on percussion at right side, decrease breath 
sound right side, decrease vocal fremitus and vocal resonance 
Abdomen : Soft, midline surgical scar above and below umbilicus, liver 2 FB 
below right costal margin, liver span 13 cms at right midclavivular line, splenic 
dullness at lowest left costal margin, normal bowel sound 
Nervous system 
 Cranial nerves : Pupils 3 mm in diameter, both react to light 
      : No facial palsy 
 Motor : Hypotonia all extremities 
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               : Motor power grade I all extremities 
               : Biceps jerk 3+, Brachioradialis jerk 3+, triceps jerk 3+, knee jerks 
4+, ankle jerk 3+ both sides 
     : Plantar reflex - extensor response both 
 Sensory system : Decrease pinprick and fine touch sensation below neck to 
feet both sides 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 
  
 ¼Ù�»�ÇÂÃÒÂ¹Õéµ¡¨Ò¡·ÕèÊÙ§ ä´�ÃÑºÍØºÑµÔàËµØ·Õè¤Í cervical spine injury) ¡ÒÃµÃÇ¨Ã�Ò§¡ÒÂà¢�Ò
ä´�¡Ñº spinal cord lesion à¾ÃÒÐµÃÇ¨ä´� sensory level (ªÒµÑé§áµ�¤ÍÅ§ÁÒ) Ã�ÇÁ¡Ñº long 
tract sign ( ã¹·Õè¹Õé¤×Í pyramidal tract sign ( = corticospinal tract) + descending 
pathway (lateral spinothalamic tract + fasciculus gracialis/ fasciculus cuneatus) 
 ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕÅÑ¡É³Ð·Ò§¤ÅÔ¹Ô¡¢Í§ÀÒÇÐ shock ( = poor tissue perfusion) ¤×Í 
hypotension + sign of poor tissue perfusion ( ã¹·Õè¹Õé¤×Í agitation «Öè§à¡Ô´¨Ò¡ poor 
cerebral blood flow ·ÓãË�ÁÕ¼Åµ�Í reticular formation system) 
 ãË�ÊÑ§à¡µÇ�Ò shock ã¹¼Ù�»�ÇÂÃÒÂ¹Õéà»�¹ shock ·ÕèÁÕ bradycardia (PR = 48/min) «Öè§ã¹
ÃÒÂ¹Õéà¡Ô´¨Ò¡¡ÒÃ·Õèà¡Ô´ spinal cord injury áÅ�ÇÁÕ¼Å¡ÃÐ·ºµ�Í descending sympathetic 
tract «Öè§àÃÔèÁ¨Ò¡ hypothalamus áÅ�Ç·Í´µÃ§ÁÒ·Õè intermediolateral gray horn ¢Í§ 
spinal cord ÃÐ´Ñº T1-L2 «Öè§à»�¹ sympathetic nervous system ËÒ¡ÁÕ injury Â�ÍÁ·ÓãË�
à¡Ô´ bradycardia ·ÓãË�à¡Ô´ vasodilatation Ö̈§·ÓãË� diastolic blood pressure Å´Å§ ·ÓãË�
à¡Ô´ wide pulse pressure ➠ àÃÕÂ¡Ç�Ò neurogenic shock  
 à¹×èÍ§¨Ò¡à»�¹ spinal cord injury ã¹ÃÐ´Ñº·ÕèÊÙ§¡Ç�Ò C3-C5 level Ö̈§ÁÕ¼Åµ�Í phrenic 
nerve ´Ñ§¹Ñé¹¼Ù�»�ÇÂ¨ÐËÒÂã̈ ª�ÒÅ§ (bradypnea) ·ÓãË�à¡Ô´ hypoventilation «Öè§·ÓãË� PaCO2 ÊÙ§
¢Öé¹ áÅÐ·ÓãË�à¡Ô´ acute respiratory acidosis µÒÁÁÒ (à»�¹ “acute” à¹×èÍ§¨Ò¡ÍÒ¡ÒÃà»�¹ÁÒ
¹�ÍÂ¡Ç�Ò 48 ªÑèÇâÁ§) 
 ¼Ù�»�ÇÂÃÒÂ¹Õé µÃÇ¨¾º rib fracture (¤ÅÓä´� stepping of 4th-6th ribs) ·ÓãË�à¡Ô´
ÀÂÑ¹µÃÒÂµ�Í»Í´ä´� «Öè§ÍÒ¨·ÓãË�à¡Ô´ pneumothorax ËÃ×Í hemothorax ¡çä´� ➠ ¡ÒÃµÃÇ¨
Ã�Ò§¡ÒÂã¹¼Ù�»�ÇÂÃÒÂ¹Õé ¾º trachea shift to the left, tympanic on percussion on the 
right (á»ÅÇ�Òà¤ÒÐâ»Ã�§ «Öè§áÊ´§Ç�ÒÁÕÅÁÍÂÙ�¢�Ò§ãµ�), decrease chest movement right side 
(áÊ´§¶Ö§¡ÒÃ·Õè»Í´´�Ò¹¹Ñé¹¢ÂÒÂµÑÇä´�Å´Å§) + decrease breath sound + decrease vocal 
resonance (áÊ´§Ç�Ò»Í´¹ÓàÊÕÂ§ä´�Å´Å§ à¹×èÍ§¨Ò¡ÁÕÅÁÍÂÙ�ã¹ pleural cavity) ➠ ÅÑ¡É³Ð¹Õéà¢�Ò
ä´�¡Ñº tension pneumothorax (·ÕèàÃÕÂ¡Ç�Ò tension à¾ÃÒÐÅÁ»ÃÔÁÒ³ÁÒ¡ ·ÓãË� intrapleural 
pressure ÊÙ§¢Öé¹ Ö̈§·ÓãË� trachea shift ä»´�Ò¹µÃ§¢�ÒÁ) ¼Å¢Í§¡ÒÃ·ÕèÁÕÅÁ»ÃÔÁÒ³ÁÒ¡«Öè§·ÓãË� 
intrapleural pressure ÊÙ§¢Öé¹ ¨Ð·ÓãË�¡´¡ÒÃäËÅàÇÕÂ¹¢Í§àÅ×Í´ã¹ superior vena cava ·ÓãË�
àÅ×Í´äËÅà¢�Ò right atrum ÂÒ¡¢Öé¹ Ö̈§·ÓãË�àÅ×Í´äËÅÍÍ¡¨Ò¡ right ventricle ä´�äÁ�´Õ ➠ ¡ÒÃ
ÃÑ¡ÉÒàº×éÍ§µ�¹ ¤×Í ¡ÒÃãÊ�·�ÍÃÐºÒÂ·ÃÇ§Í¡ (intercostal drainage; ICD) à¾×èÍÃÐºÒÂÅÁÍÍ¡ 
 ¼Ù�»�ÇÂÃÒÂ¹Õéà»�¹ heavy alcoholic drinking «Öè§ alcohol ·ÓãË�à¡Ô´ mitochondrial 
injury ã¹ÃÒÂ¹Õéà¡Ô´¢Öé¹·ÕèËÑÇã̈  â´Â alcohol ·ÓãË�à¡Ô´ injury µ�Í myocardium ·ÓãË�à¡Ô´ÀÒÇÐ 
dilated cardiomyopathy ( = heart chamber ¢ÂÒÂµÑÇÍÍ¡ à¹×èÍ§¨Ò¡ myocardial mass 
Å´Å§) àÁ×èÍ¾Ô¨ÒÃ³Ò·Õè left ventricle ¼Å¢Í§¡ÒÃà¡Ô´ dilated cardiomyopathy ¨Ð·ÓãË� 
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mitral annulus ¢ÂÒÂµÑÇÍÍ¡ Ö̈§·ÓãË�à¡Ô´ mitral valve regurgitation (MR) áÅÐ·ÓãË� 
tricuspid annulus ¢ÂÒÂµÑÇÍÍ¡ Ö̈§·ÓãË�à¡Ô´ tricuspid valve regurgitation (TR) µÒÁÁÒ 
 ¼Ù�»�ÇÂÃÒÂ¹Õéà»�¹ heavy alcoholic drinking Â�ÍÁÁÕ¼Åµ�Í liver injury ¡ÒÃµÃÇ¨Ã�Ò§¡ÒÂ
ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¾º hepatomegaly «Öè§ÍÒ¨à»�¹ alcoholic hepatitis ËÃ×Í early liver cirrhosis 
¡çä´� ¹Í¡¨Ò¡¹Õé¡ÒÃµÃÇ¨Ã�Ò§¡ÒÂÂÑ§¾º splenomegaly ´�ÇÂ «Öè§à¡Ô´¨Ò¡ portal hypertension 
(portal vein = superior mesenteric v. + splenic v.) 

µÍ¹·Õè 1.1 ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ (15 ¤Ðá¹¹) 

 ¡ÒÃãª�¤ÓÇ�Ò fall ÍÒ¨ËÁÒÂ¶Ö§Ë¡Å�Á «Öè§µ�Í§¡ÒÃÊ×èÍÇ�Òµ¡Å§¨Ò¡·ÕèÊÙ§ ¤ÇÃãª�¤ÓÇ�Ò fall from 
(a) height  
 ¡ÒÃµÑé§ problem list ·ÕèÁÒ¨Ò¡ÍÒ¡ÒÃ (symptom) ¹Ñé¹ µ�Í§ÃÐºØÃÐÂÐàÇÅÒ´�ÇÂàÊÁÍ 

 ¼Ù�»�ÇÂÃÒÂ¹Õéà¢�Òä´�¡ÑºÀÒÇÐ shock ¨Ò¡¢�ÍÁÙÅ·Õèà»�¹ hypotension (BP 80/40 mmHg) 
Ã�ÇÁ¡Ñº sign of poor tissue perfusion (= agitation) ➠ ÍÂ�Ò§äÃ¡çµÒÁ agitation ÍÒ¨à»�¹
ÍÒ¡ÒÃáÊ´§ÍÂ�Ò§Í×è¹·ÕèäÁ�ãª� shock àª�¹ hypoxemia, pain 
 PR 48/min (< 60/min) ¶×Íà»�¹ bradycardia ã¹¡Ã³Õ¹Õéà¡Ô´¨Ò¡¡ÒÃ·ÕèÁÕ injury µ�Í 
descending sympathetic tract «Öè§¨ÐÁÕ¼Åµ�Í intermediolateral gray horn (lateral gray 
horn) ã¹ÃÐ´Ñº T1-L2 level   

1) µ¡Å§ÁÒ¨Ò¡¹Ñè§Ã�Ò¹ÊÙ§ 8 ªÑé¹ (1 ¤Ðá¹¹)

Fall from (a) height (0.5 ¤Ðá¹¹) for 30 min (0.5 ¤Ðá¹¹)

Ë¹�Ò·Õè 3

2) BP 80/40 mmHg, PR 48/min, agitation (1 ¤Ðá¹¹)

Shock (0.5 ¤Ðá¹¹) with bradycardia (0.5 ¤Ðá¹¹)



áÊ´§ÅÑ¡É³Ð¢Í§ spinal cord ÀÒ¾ cross section ãË�ÊÑ§à¡µ lateral gray horn 
(intermediolateral gray horn) «Öè§à»�¹·ÕèÍÂÙ�¢Í§ sympathetic neuron 

 RR < 10/min ¶×Íà»�¹¡ÒÃËÒÂã̈ ª�Ò (bradypnea) ¡ÒÃËÒÂã̈ ãª� accessory muscles 
àÃÕÂ¡Ç�Ò dyspnea ¡ÒÃµÃÇ¨¾º oxygen saturation µèÓ ( â´Â·ÑèÇä» <95%) ¶×ÍÇ�ÒÁÕ 
hypoxemia  
 Bradypnea ã¹ÃÒÂ¹Õéà¡Ô´¨Ò¡ spinal cord injury «Öè§à»�¹ÃÐ´Ñº·ÕèÊÙ§¡Ç�Ò C3-C5 level 
Ö̈§ÁÕ¼Åµ�Í phrenic nerve ·ÕèàÅÕéÂ§ diaphragm 

 Hypoxemia à»�¹»ÃÐàÀ·Ë¹Öè§¢Í§ hypoxia ➠ ´Ñ§¹Ñé¹ hypoxemia ≠ hypoxia 

 JVP (jugular venous pressure) à»�¹ÇÔ Õ̧Ë¹Öè§ã¹¡ÒÃ»ÃÐàÁÔ¹ intravascular volume 
â´Â flat JVP Ê×èÍ¶Ö§ÀÒÇÐ·ÕèÁÕ¡ÒÃ¢Ò´ volume ➠ ¡Ã³Õ¹Õéà¡Ô´¨Ò¡ neurogenic shock «Öè§à¡Ô´ 
vasodilatation áÅÐ venodilatation ·ÑèÇÃ�Ò§¡ÒÂ àÁ×èÍ¾Ô¨ÒÃ³Ò´�Ò¹ venous system ¨Ð¾ºÇ�Ò
à¡Ô´ unstressed volume ÁÒ¡¢Öé¹ á»ÅÇ�Òà¡Ô´ effective circulatory volume (stress 
volume) Å´Å§ 
 ã¹¡Ã³Õ¢Í§¡ÒÃ»ÃÐàÁÔ¹»ÃÔÁÒµÃÊÒÃ¹éÓã¹ÀÒÇÐ shock ¹ÔÂÁãª�¤ÓÇ�Ò hypovolemia 
ÁÒ¡¡Ç�Ò dehydration 

 µÓáË¹�§¢Í§ apex à»�¹µÓáË¹�§·Õèä´�ÂÔ¹àÊÕÂ§¢Í§ mitral valve ªÑ´à̈ ¹·ÕèÊØ´ áÅÐµÓáË¹�§
¢Í§ left parasternal border à»�¹µÓáË¹�§·Õèä´�ÂÔ¹àÊÕÂ§¢Í§ tricuspid valve ªÑ´à̈ ¹·ÕèÊØ´ ➠ 
¢ÍãË�·Ó¡ÒÃ·º·Ç¹µÓáË¹�§·Õèä´�ÂÔ¹àÊÕÂ§¢Í§ valve µ�Ò§æ ãË�áÁ�¹ÂÓ à¾ÃÒÐµ�Í§¹Óä»ãª�àÃÕÂ¹µ�Íã¹
ÃÒÂÇÔªÒ SIID 317 Circulatory system II áÅÐµ�Í§¹Óä»ãª�µ�Íã¹ªÑé¹ clinic 
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3) RR 9/min (with accessory muscles use), oxygen saturation 80% (1 ¤Ðá¹¹)

Bradypnea (0.5 ¤Ðá¹¹), dyspnea and hypoxemia (0.5 ¤Ðá¹¹)

4) Flat JVP (0.5 ¤Ðá¹¹)

Sign of hypovolemia (dehydration)

5) Pansystolic murmur grade III/VI at apex, pansystolic murmur grade III/VI at 
left lower parasternal border (2 ¤Ðá¹¹) Ë�ÒÁµÍºÊÅÑºÅÓ´Ñº

Pansystolic murmur grade III/VI at mitral valve (1 ¤Ðá¹¹) and tricuspid valve  (1 
¤Ðá¹¹)



  
 ¡Ã³Õ·ÕèÁÕ murmur ¼�Ò¹ atrioventricular (AV) valve µ�Í§·Ó¡ÒÃáÂ¡µ�Íä»Ç�Òà»�¹ 
systolic murmur ËÃ×Í diastolic murmur ➠ â´Â systolic murmur ¨Ðà¡Ô´¢Öé¹ã¹ª�Ç§ 
systole «Öè§à»�¹ª�Ç§·Õè ventricle ºÕºµÑÇ á»ÅÇ�Ò AV valve ÃÑèÇ ã¹¢³Ð·Õè diastolic murmur ¨Ð
à¡Ô´¢Öé¹ã¹ª�Ç§ diastole «Öè§à»�¹ª�Ç§·Õè ventricle ¤ÅÒÂµÑÇ (= atrum ºÕºµÑÇ) á»ÅÇ�Ò AV valve 
µÕº 
 Pansystolic murmur ËÁÒÂ¶Ö§ murmur ·Õèà¡Ô´ã¹ª�Ç§ systole ·ÕèÁÕ¤ÇÒÁ´Ñ§à·�Ò¡Ñ¹µÅÍ´
ã¹ª�Ç§ systole  
 ÂÑ§ÁÕ¼Ù�à¢�ÒÊÍºÊÑºÊ¹Ç�Ò apex ¤×Í left ventricle áÅÐ left lower parasternal area ¤×Í 
right ventricle «Öè§à»�¹¡Ã³Õ¢Í§¡ÒÃ¾Ô¨ÒÃ³ÒÇ�Òà»�¹ hypertrophy ËÃ×ÍäÁ� ➠ ã¹¡Ã³Õ·Õèà¡Ô´ 
murmur ÊÔè§·Õèµ�Í§¾Ô¨ÒÃ³Ò¤×Í heart valve Ç�Òà»�¹ stenosis ËÃ×Í regurgitation áÅÐ heart 
valve ·ÕèÁÕ¾ÂÒ Ô̧ÊÀÒ¾¤×Í heart valve ã´ 
 ÃÙ»µ�Íä»¹ÕéáÊ´§ÍÒ¡ÒÃ ÍÒ¡ÒÃáÊ´§¢Í§ mitral valve regurgitation 
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 Stepping ¢Í§¡ÃÐ´Ù¡ à»�¹ sign ·Õèä´�¨Ò¡¡ÒÃµÃÇ¨Ã�Ò§¡ÒÂ ¾ºä´�ã¹¡ÃÐ´Ù¡ËÑ¡ (fracture) 
«Öè§¨Ð¤ÅÓ¡ÃÐ´Ù¡ä´�äÁ�àÃÕÂº 

 Sign ·Õè¾ºà¢�Òä´�¡Ñº pneumothorax «Öè§µ�Í§µÍº¢�Ò§´�ÇÂÇ�Òà»�¹¢�Ò§ã´ ¡ÒÃÃÐºØ¢�Ò§ (side) 
ÁÕ¤ÇÒÁÊÓ¤Ñ­ à¹×èÍ§¨Ò¡¡ÒÃÃÑ¡ÉÒã¹ÀÒÇÐ¹Õé¤×Íµ�Í§ãÊ�·�ÍÃÐºÒÂ·ÃÇ§Í¡ (intercostal drainage; 
ICD) «Öè§µ�Í§ãÊ�ãË�¶Ù¡¢�Ò§ 
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6) Stepping of right 4th, 5th, 6th ribs (0.5 ¤Ðá¹¹)

Fracture of right 4th, 5th, 6th ribs

7) Trachea deviate to left side, decrease chest movement right side, tympanic 
on percussion at right side, decrease breath sound right side, decrease vocal 
fremitus and vocal resonance (2 ¤Ðá¹¹)

Right (0.5 ¤Ðá¹¹) pneumothorax (1.5 ¤Ðá¹¹)



 ¨Ò¡ÀÒ¾·Õèà»�¹ pneumothorax ãË�ÊÑ§à¡µ¤ÓÇ�Ò PN = percussion note áÅÐ hyper 
resonant «Öè§ËÁÒÂ¶Ö§ tympanic percussion note á»ÅÇ�ÒÁÕÅÁÍÂÙ�¢�Ò§ãµ� 
 ¼Ù�à¢�ÒÊÍºÊ�Ç¹ãË­�µÍº pleural effusion à¹×èÍ§¨Ò¡äÁ�ä´�ÊÑ§à¡µ¤ÓÇ�Ò percussion note 
«Öè§à»�¹¤ÓÊÓ¤Ñ­·Õèãª�ã¹¡ÒÃáÂ¡ pleural effusion áÅÐ pneumothorax ¤ÇÃÈÖ¡ÉÒ·º·Ç¹à¾×èÍãË�
à¡Ô´¤ÇÒÁáÁ�¹ÂÓµ�Íä» 
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 ÅÑ¡É³Ð¢Í§ weakness à»�¹ weakness ¢Í§á¢¹áÅÐ¢Ò·Ñé§ 4 limbs Ö̈§à¢�Òä´�¡Ñº 
quadriparesis (¤Ó·ÕèµÃ§¡Ç�Òã¹ÃÒÂ¹Õé¤×Í quadriplegia «Öè§à»�¹ complete paralysis) 
 ¤ÓÇ�Ò paraplegia ËÁÒÂ¶Ö§ ¡ÒÃ·Õè lower limb ÁÕ weakness ·Ñé§ 2 ¢�Ò§ ➠ ¡Ã³Õ¹Õé¨ÐäÁ�
ãª�¤ÓÇ�Ò bilateral paraplegia à¾ÃÒÐ¤ÓÇ�Ò paraplegia ËÁÒÂ¤ÇÒÁÇ�Ò¢Ò·Ñé§ 2 ¢�Ò§à¡Ô´ 
weakness 
 ¤ÓÇ�Ò generalized muscle weakness Ê�Ç¹ãË­�ÁÑ¡¨Ðãª�ã¹ lower motor neuron 
type ÁÒ¡¡Ç�Ò upper motor neuron type  
 àÁ×èÍ¾º quadriparesis µ�Í§·Ó¡ÒÃáÂ¡µ�Íä»Ç�Òà»�¹ upper motor neuron type ËÃ×Í 
lower motor neuron type àÊÁÍ 

Ë¹�Ò·Õè 8

8) Motor : Hypotonia all extremities 
           : Motor power grade I all extremities 
           : Biceps jerk 3+, brachioradialis jerk 3+, triceps jerk 3+, knee jerks 4+, 
ankle jerk 3+ both sides 
     : Plantar reflex - extensor response both (2 ¤Ðá¹¹)

Quadriparesis (1 ¤Ðá¹¹), upper motor neuron type (1 ¤Ðá¹¹)

9) Sensory system : Decrease pinprick and fine touch sensation below neck to 
feet both sides (1 ¤Ðá¹¹)

Decrease sensation all modalities (total anesthesia) below neck to feet both sides



 ¼Ù�»�ÇÂÃÒÂ¹ÕéµÃÇ¨Ã�Ò§¡ÒÂ¾º pyramidal tract sign «Öè§ÁÕ¾ÂÒ Ô̧ÊÀÒ¾·Õè corticospinal 
tract  
 Decrease of pinprick sensation à»�¹àÃ×èÍ§ pain sensation «Öè§ÁÕ¾ÂÒ Ô̧ÊÀÒ¾ÍÂÙ�·Õè 
lateral spinothalamic tract  
 Decrease fine touch sensation ÁÕ¾ÂÒ Ô̧ÊÀÒ¾ÍÂÙ�·Õè posterior column «Öè§ä´�á¡� 
fasciculus gracialis áÅÐ fasciculus cuneatus  
 àÁ×èÍ¾Ô¨ÒÃ³Ò motor involvement áÅÐ sensory involvement ã¹¼Ù�»�ÇÂ´Ñ§¡Å�ÒÇ ¨ÐÁÕ
¾ÂÒ Ô̧ÊÀÒ¾·Ñé§ anterior spinal cord + posterior spinal cord áÅÐà»�¹·Ñé§ÊÍ§¢�Ò§ àÃÕÂ¡Ç�Ò 
complete spinal cord lesion (complete spinal cord transection) 

 ¢�Í¹Õé¼Ù�à¢�ÒÊÍºµÍºäÁ�ä´�¡Ñ¹¨Ó¹Ç¹ÁÒ¡ ·Ñé§æ ·ÕèäÁ�ÂÒ¡ mild pale conjuntivae µÃ§¡Ñº¤Ó
Ç�Ò anemia áÅÐ icteric sclerae µÃ§¡Ñº¤ÓÇ�Ò jaundice 
 ¡Ã³Õ¹ÕéäÁ�ÊÒÁÒÃ¶à¢ÕÂ¹ problem list à»�¹ éhemolytic anaemia ä´� à¾ÃÒÐÀÒÇÐ anemia 
áÅÐ jaundice äÁ�ä´�ËÁÒÂ¤ÇÒÁÇ�Ò¨Ðµ�Í§à»�¹ hemolytic anemia àÊÁÍä»  

 Liver span ¤�Ò»¡µÔÍÂÙ�·Õè 8-12 cm â´ÂÇÑ´ã¹á¹Ç midclavivular line ã¹ÃÒÂ¹Õé Ö̈§ÁÕ 
hepatomegaly «Öè§ÍÒ¨à¡Ô´¨Ò¡ alcoholic hepatitis ËÃ×Í early cirrhosis ä´� (cirrhosis ª�Ç§
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10) Mild pale conjunctivae, icteric sclera (0.5 ¤Ðá¹¹)

Anemia, jaundice

11) Liver 2 FB below right costal margin, liver span 13 cms at right midclavivular 
line, splenic dullness at lowest left costal margin (1 ¤Ðá¹¹)

Hepatosplenomegaly



áÃ¡¨ÐÁÕ fibrous tissue ÁÒ¡¢Öé¹ Ö̈§·ÓãéË�à¡Ô´ hepatomegaly µ�ÍÁÒà¡Ô´¡ÒÃË´ÃÑé§¢Í§µÑº µÑº¨Ð
ÁÕ¢¹Ò´»¡µÔáÅÐàÅç¡Å§ã¹·ÕèÊØ´) 
 ¡ÒÃµÃÇ¨¾º splenic dullness at lowest left costal margin ã¹µÓáË¹�§¹Õé«Öè§ÍÂÙ�µèÓÊØ´
¢Í§ anterior chest wall ã¹µÓáË¹�§¹ÕéäÁ�¤ÇÃä´� splenic dullness ➠ ´Ñ§¹Ñé¹ã¹ÃÒÂ¹Õé Ö̈§ÁÕ 
splenomegaly «Öè§ÍÒ¨à¡Ô´¨Ò¡ portal hypertension ¨Ò¡ cirrhosis 
 ¡ÒÃµÃÇ¨¾º hepatomegaly áÅÐ splenomegaly àÃÕÂ¡Ç�Ò hepatosplenomegaly (äÁ�
ãª�¤ÓÇ�Ò splenohelatomegaly) 

 ¡ÒÃºÒ´à ç̈º·Õè·�Í§ áº�§ÍÍ¡ä´�à»�¹ 2 »ÃÐàÀ· ¤×Í ¡ÒÃºÒ´à ç̈º¨Ò¡¡ÒÃ¶Ù¡á·§ 
(penetrating abdominal injury) áÅÐ¡ÒÃºÒ´à ç̈º·ÕèäÁ�ä´�à¡Ô´¨Ò¡¡ÒÃ¶Ù¡á·§ (blunt 
abdominal injury)  
 ¡ÒÃ¼�ÒµÑ´àÍÒÅÓäÊ�àÅç¡ÍÍ¡ä»ºÒ§Ê�Ç¹ àÃÕÂ¡Ç�Ò partial small bowel resection ¡ÒÃãª�¤Ó
Ç�Ò intestine resection äÁ�à¾ÕÂ§¾Í à¾ÃÒÐºÍ¡äÁ�ä´�Ç�Òà»�¹ÅÓäÊ�àÅç¡ËÃ×ÍÅÓäÊ�ãË­� 

 »ÃÐÇÑµÔ¡ÒÃá¾�ÂÒ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕ¤ÇÒÁÊÓ¤Ñ­ÁÒ¡ à¾ÃÒÐËÒ¡µ�Í§ÁÕ¡ÒÃ¹Ó¼Ù�»�ÇÂä»¼�ÒµÑ´áÅÐ
µ�Í§ãË�ÂÒ» Ô̄ª ÕÇ¹Ð ¡ÒÃ«Ñ¡»ÃÐÇÑµÔá¾�ÂÒ Ö̈§ÁÕ¤ÇÒÁÊÓ¤Ñ­ÁÒ¡ 
 ¼Ù�à¢�ÒÊÍººÒ§ÃÒÂµÍºÇ�Ò drug allergy to antibiotic «Öè§äÁ�à¾ÕÂ§¾Í à¾ÃÒÐÂÒ» Ô̄ª ÕÇ¹Ð 
(antibiotic) ÁÕËÅÒÂ¡ÅØ�ÁáÅÐÁÕËÅÒÂª¹Ô´ 
 »ÃÐà´ç¹·Õè¼Ù� à¢�ÒÊÍº¾ÅÒ´ÁÒ¡·ÕèÊØ´¤×Í ¡ÒÃäÁ�ÃÙ� Ç� Ò¼Ù�»�ÇÂÃÒÂ¹Õéá¾�ÂÒ¨¹¶Ö§ÃÐ´Ñº 
anaphylactic shock à¹×èÍ§¨Ò¡ã¹â̈ ·Â�ãË�¢�ÍÁÙÅÇ�Ò ÁÕ»ÃÐÇÑµÔËÒÂã̈ ÁÕàÊÕÂ§ÇÕê´ ÁÕ¼×è¹¹Ù¹á´§¤Ñ¹áÅÐ
¤ÇÒÁ´Ñ¹àÅ×Í´µ¡ (hypotension) 
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12) 7 »�¡�Í¹ ¶Ù¡¤Ù�ÍÃÔá·§·Õè·�Í§ µ�Í§¼�ÒµÑ´ÅÓäÊ�àÅç¡ÍÍ¡ä»ºÒ§Ê�Ç¹, midline surgical scar 
above and below umbilicus (1 ¤Ðá¹¹)

History of penetrating (stab wound) abdominal injury (0.5 ¤Ðá¹¹), S/P partial 
small bowel resection (0.5 ¤Ðá¹¹)

13) ÊÙººØËÃÕèÇÑ¹ÅÐ 1/2 «Í§ ÁÒ¹Ò¹ 15 »� ´×èÁÊØÃÒÇÑ¹ÅÐ 1 ¢Ç´ÁÒ¹Ò¹ 15 »� (0.5 ¤Ðá¹¹)

Smoking 7.5 pack year, heavy alcoholic drinking

14) à¤Âá¾�ÂÒ ampicillin ÁÕ»ÃÐÇÑµÔËÒÂã̈ ÁÕàÊÕÂ§ÇÕê´ ÁÕ¼×è¹¹Ù¹á´§¤Ñ¹áÅÐ¤ÇÒÁ´Ñ¹àÅ×Í´µ¡ µ�Í§
ÃÑ¡ÉÒµÑÇã¹âÃ§¾ÂÒºÒÅ¹Ò¹ 3 ÇÑ¹ (1 ¤Ðá¹¹)

History of drug allergy to ampicillin (0.5 ¤Ðá¹¹) with anaphylactic shock (0.5 
¤Ðá¹¹)
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µÍ¹·Õè 1.2 ¨Ò¡¢�ÍÁÙÅµÍ¹·Õè 1.1 áÅÐ¢�ÍÁÙÅ·ÕèãË�µ�Íä» ãË�µÍº¤Ó¶ÒÁµ�Íä»¹ÕéãË�µÍº¤Ó¶ÒÁãË�ä´�ã̈
¤ÇÒÁ (5 ¤Ðá¹¹) 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ¼Ù�à¢�ÒÊÍºµ�Í§ãª�¢�ÍÁÙÅ¨Ò¡µÍ¹·Õè 1.1 ´�ÇÂ à¹×èÍ§¨Ò¡¼Ù�»�ÇÂÁÕ»ÃÐÇÑµÔµ¡¨Ò¡·ÕèÊÙ§ µÃÇ¨
Ã�Ò§¡ÒÂà¢�Òä´�¡Ñº complete spinal cord lesion ã¹ÃÐ´Ñº·ÕèÊÙ§¡Ç�Ò C3 level à¾ÃÒÐËÒÂã̈ ª�Ò 
(bradypnea) ´Ñ§¹Ñé¹¡ÃÐ´Ù¡·ÕèËÑ¡µ�Í§à»�¹ÃÐ´Ñº C1, C2 level äÁ�ÊÒÁÒÃ¶µÍºã¹ÃÐ´Ñº·ÕèµèÓ¡Ç�Ò¹Õé
ä´� 
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 µÓáË¹�§·ÕèÁÕ¡ÒÃËÑ¡ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¤×Í odontoid process (dens) ¢Í§ C2 vertebrae 
(axis) â´ÂÀÒ¾¶�ÒÂ X-ray ·Õè¨Ð·ÓãË�àËç¹¡ÃÐ´Ù¡ã¹µÓáË¹�§¹Õéä´�´Õ·ÕèÊØ´¤×Í open mouth view 
 Joint ·ÕèÊÓ¤Ñ­ã¹ºÃÔàÇ³¹Õé¤×Í atlantooccipital joint (·ÓË¹�Ò·Õè¾ÂÑ¡Ë¹�Ò) áÅÐ 
atlantoaxial joint (·ÓË¹�Ò·ÕèÊ�ÒÂË¹�Ò)  
 âÃ¤ÊÓ¤Ñ­ã¹ºÃÔàÇ³¹Õé (ÃÐ´Ñº ¾.º.) ¤×Í hanging (á¢Ç¹¤Í) fall from height (µ¡¨Ò¡·Õè
ÊÙ§) rheumatoid arthritis  
 

  

1) ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕ¡ÃÐ´Ù¡ª×èÍÍÐäÃËÑ¡ áÅÐËÑ¡ã¹µÓáË¹�§ã´¢Í§¡ÃÐ´Ù¡ªÔé¹¹Ñé¹ (1 ¤Ðá¹¹)

Axis (0.5 ¤Ðá¹¹), Dens (0.5 ¤Ðá¹¹)
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 ¼Ù�à¢�ÒÊÍº¨Ó¹Ç¹ÁÒ¡µÍº fracture pelveis, fracture sacrum «Õè§ÀÒ¾ÍÒ¨¨Ð¤Å�ÒÂ¡Ñ¹
º�Ò§ áµ�äÁ�à¢�Ò¡Ñº clinical signs ·ÕèµÃÇ¨¾ºã¹¼Ù�»�ÇÂÃÒÂ¹ÕéàÅÂ 
 ¹Í¡¨Ò¡¹ÕéÂÑ§ÁÕ¼Ù�à¢�ÒÊÍºµÍº fracture femur ËÃ×ÍáÁ�¡ÃÐ·Ñè§ fracture talus «Öè§à»�¹¤Ó
µÍº·ÕèäÁ�¶Ù¡µ�Í§àª�¹¡Ñ¹ 
 ¡ÒÃà¡Ô´ fracture of dens (odontoid fracture) ·ÓãË�à¡Ô´ spinal cord injury µÒÁ
ÁÒä´� 

ABG room air : pH 7.28, PaCO2 64 mmHg, PaO2 40 mmHg, HCO3 28 mmol/L 

 ¡ÒÃÍ�Ò¹ arterial blood gas ãË�·ÓµÒÁÅÓ´Ñº 3 ¢Ñé¹µÍ¹àÊÁÍ 
1. Oxygenation 
2. Ventilation 
3. Acid-base disorder 

Oxygenation 
 ã¹ÃÒÂ¹Õé PaO2 room air = 40 mmHg à¢�Òä´�¡Ñº hypoxemia «Öè§µ�Í§ËÒµ�Íä»Ç�Ò A-a 
gradient ã¹ÃÒÂ¹Õéá¤ºËÃ×Í¡Ç�Ò§ â´¹¤Ó¹Ç³¨Ò¡¤�Ò PAO2 - PaCO2 ➠ «Öè§¤Ó¹Ç³ PAO2 ä´�
¨Ò¡ alveolar gas equation 
 PAO2 = (FiO2 x 713) - (PaCO2/R) â´Â R = respiratory quotient ÁÕ¤�Ò»ÃÐÁÒ³ 
0.8 
 PAO2 = (0.21 x 7130 - (64/0.8) 
  = 149.73 - 80 
              = 69.73 
 PAO2 - PaO2 = 69.73 - 40 
                      = 29.73 mmHg 
 µ�Í§ËÒ¤�Ò normal A-a gradient µÒÁÍÒÂØ = 2.5 + (age/4) 
                                                   = 2.5 + (36/4) 
                                                   = 2.5 + 9 
                                                   = 11.5 mmHg 
 ´Ñ§¹Ñé¹ Ö̈§à»�¹ wide A-a gradient 

2) ãË�·Ó¡ÒÃÍ�Ò¹¼Å arterial blood gas (3 ¤Ðá¹¹)

Hypoxemia (wide A-a gradient) (1 ¤Ðá¹¹), hypercapnia (0.5 ¤Ðá¹¹), acute (0.5 
¤Ðá¹¹) respiratory acidosis (1 ¤Ðá¹¹)

3) ãË�ºÍ¡¡Åä¡·Ò§ÊÃÕÃÇÔ·ÂÒ·Õè·ÓãË�¼Ù�»�ÇÂÃÒÂ¹ÕéÇÑ´ oxygen saturation ä´� 80% (1 ¤Ðá¹¹)

V/Q mismatch (0.5 ¤Ðá¹¹), hypoventilation (0.5 ¤Ðá¹¹)
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 ÊÒàËµØ·Õèà»�¹ä»ä´�ÁÒ¡·ÕèÊØ´¢Í§ wide A-a gradient ¤×Í V/Q mismatch (¼Ù�»�ÇÂ¨ÐµÍº
Ê¹Í§µ�Í¡ÒÃãË� 100% oxygen) «Öè§ã¹¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕÊÒàËµØÁÒ¨Ò¡ pneumothorax (abnormal 
ventilation, V) áÅÐÀÒÇÐ shock (abnormal perfusion, Q) 
 ã¹ÃÒÂ¹ÕéäÁ�¤Ô´¶Ö§ shunt ã¹ÀÒÇÐ shunt ¼Ù�»�ÇÂ¨ÐäÁ�µÍºÊ¹Í§µ�Í¡ÒÃãË� 100% oxygen 
➠ Shunt ã¹¾ºã¹àÇª» Ô̄ºÑµÔ·ÑèÇä» à¡Ô´¨Ò¡ 
1. Extrapulmonary shunt ËÁÒÂ¶Ö§¡ÒÃà¡Ô´¾ÂÒ Ô̧ÊÀÒ¾¹Í¡»Í´ ·Õè¾ºº�ÍÂ¤×Í intracardiac 

shunt «Öè§à»�¹ right to left shunt ã¹ÃÐ´Ñº ¹È.¾.»� 2 ·Õèä´�àÃÕÂ¹ä»áÅ�Ç¤×Í tetralogy of 
Fallot «Öè§¼Ù�»�ÇÂ¨ÐµÃÇ¨¾ºÀÒÇÐà¢ÕÂÇ (cyanosis) «Öè§¨ÐµÃÇ¨¾º hypoxemia  

2. Intrapulmonary shunt ËÁÒÂ¶Ö§¡ÒÃà¡Ô´¾ÂÒ Ô̧ÊÀÒ¾ã¹»Í´ (alveoli) ÍÂ�Ò§ÁÒ¡ àÅ×Í´¨Ð
¼�Ò¹»Í´ä»â´ÂäÁ�ÁÕ¡ÒÃáÅ¡à»ÅÕèÂ¹ µÑÇÍÂ�Ò§âÃ¤·ÕèÊÓ¤Ñ­¤×Í acute respiratory distress 
syndrome (ARDS) «Öè§¨Ðä´�àÃÕÂ¹µ�Íä»ã¹ÃÒÂÇÔªÒ SIID 319 Respiratory system II 

 ã¹ÃÒÂ¹ÕéäÁ�¤Ô´¶Ö§ diffusion defect (diffusion abnormality) à¹×èÍ§¨Ò¡ÃÍÂâÃ¤·Õèà»�¹ 
diffusion defect ÁÑ¡à»�¹ interstitial lung disease »ÃÐ¡Íº¡Ñº¼Ù�»�ÇÂÊ�Ç¹ãË­�·Õèà»�¹ 
diffusion defect ÁÑ¡ÁÕ hypoxemia ¢³ÐÍÍ¡¡ÓÅÑ§¡ÒÂ à¹×èÍ§¨Ò¡¢³ÐÍÍ¡¡ÓÅÑ§¡ÒÂ Ã�Ò§¡ÒÂ¨Ð
µ�Í§ÁÕ cardiac output (Q) à¾ÔèÁ¢Öé¹ ´Ñ§¹Ñé¹àÁç´àÅ×Í´á´§·Õèà¢�ÒÁÒ´�ÇÂ velocity ·ÕèÁÒ¡¨ÐáÅ¡
à»ÅÕèÂ¹¡Ñº oxygen ·ÕèÍÂÙ�ã¹ alveoli äÁ�·Ñ¹ Ö̈§à¡Ô´ÀÒÇÐ hypoxemia 
 à¹×èÍ§¨Ò¡¤Ó¶ÒÁµÒÁ 3) äÁ�ä´�¶ÒÁà©¾ÒÐ¡Åä¡·Ò§ÊÃÕÃÇÔ·ÂÒ·Õèà»�¹¡Åä¡ËÅÑ¡à·�Ò¹Ñé¹ ã¹¼Ù�»�ÇÂ
ÃÒÂ¹ÕéÁÕ¤�Ò PaCO2 ÊÙ§«Öè§à¡Ô´¨Ò¡ spinal cord injury ´Ñ§¹Ñé¹¡Åä¡ÃÍ§·Õè·ÓãË�à¡Ô´ hypoxemia ã¹
¼Ù�»�ÇÂÃÒÂ¹Õé¤×Í hypoventilation 

Ventilation 
 PaCO2 64 mmHg ÁÒ¡¡Ç�Ò 45 mmHg Ö̈§Í�Ò¹¼Åà»�¹ hypoventilation ËÃ×Í 
hypercapnia ËÃ×Í hypercarbia 
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 ÊÒàËµØËÅÑ¡¢Í§ hypoventilation ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¤×Í spinal cord injury ÃÐ´ÑºÊÙ§¡Ç�Ò C3 
level ·ÓãË� diaphragm ·Ó§Ò¹¹�ÍÂ¡Ç�Ò»¡µÔ ·ÓãË� RR áÅÐ tidal volume Å´Å§ ➠ minute 
ventilation Å´Å§ ➠ PaCO2 ÊÙ§¢Öé¹ 

Acid-base disorder 
 ã¹ÃÒÂ¹Õé pH 7.28 (< 7.35 Ö̈§à»�¹ acidosis) ãË�ÁÍ§ËÒàËµØ¢Í§ acidosis µ�Íä»Ç�Òà¡Ô´
¨Ò¡ PaCO2 ·Õè¤Ñè§ ËÃ×Í HCO3 ·ÕèÅ´ ➠ ã¹ÃÒÂ¹Õéà¡Ô´¨Ò¡ PaCO2 ·ÕèÊÙ§ Ö̈§à»�¹ respiratory 
acidosis 
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 àÁ×èÍà»�¹ respiratory acidosis µ�Í§ËÒµ�Íä»Ç�Òà»�¹ acute respiratory acidosis ËÃ×Í 
chronic respiratory acidosis ➠ ¨Ò¡ clinical setting ã¹¼Ù�»�ÇÂÃÒÂ¹Õé ¼Ù�»�ÇÂÁÕÍÒ¡ÒÃÁÒäÁ�
à¡Ô¹ 48 ªÁ. Ö̈§à»�¹ acute respiratory acidosis ➠ ËÒµ�Íä»Ç�Ò¼Ù�»�ÇÂà»�¹ single acid base 
disorder ËÃ×Í mixed acid base disorder â´Â¡ÒÃ¤Ó¹Ç³¤�Ò HCO3 ·Õè¤ÇÃ¨Ðà»�¹ 
(predicted HCO3) 

 ¨Ò¡¤ÇÒÁÊÑÁ¾Ñ¹ �̧¢Í§ acute respiratory acidosis ¨Ðä´�Ç�Ò PaCO2 à¾ÔèÁ 10 mmHg 
HCO3 ¨Ðà¾ÔèÁ 1 mmol/L (¹ÔéÇ·Õè 1) 
 PaCO2 = 60 mmHg Ö̈§à¾ÔèÁÁÒ =60-40 = 20 mmHg ➠ ·ÓãË� HCO3 à¾ÔèÁ 2 
mmol/L 
 ¤�Ò»¡µÔ¢Í§ HCO3 ¤×Í 24 +/- 2 mmol/L ➠ Predicted HCO3 = (24 + 2) +/- 2 
= 26 +/- 2 mmol/L = 24-28 mmol/L 
 ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¤�Ò HCO3 = 28 mmol/L Ö̈§à»�¹ pure acute respiratory acidosis 
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µÍ¹·Õè 2 ãË�µÍº¤Ó¶ÒÁµ�Íä»¹ÕéãË�ä´�ã̈ ¤ÇÒÁ (20 ¤Ðá¹¹) 
µÍ¹·Õè 2.1 (4 ¤Ðá¹¹) 
 ªÒÂÍÒÂØ 55 »� ÁÕä¢�ÁÒ¹Ò¹ 3 à´×Í¹ ÁÕä¢�ÊÙ§µÍ¹¡ÅÒ§ÇÑ¹º�Ò§ µÍ¹¡ÅÒ§¤×¹º�Ò§ ¡Ô¹ÂÒ 
paracetamol áÅ�ÇÍÒ¡ÒÃä¢�Å´Å§º�Ò§ áµ�äÁ�¤�ÍÂ´Õ¢Öé¹ 
 Physical examination : BT 39 C, mildly pale, skin lesion as picture 
Lymphatic system  
: Right Anterior cervical lymph node 2 cm, movable, rubbery consistency 
: Left posterior cervical lymph node 1.5 cm, movable, rubbery consistency 
: Right and left axillary lymph node 2 cm, movable, rubbery consistency 
: Right inguinal lymph node 2 cm, movable, rubbery consistency 
 ä´�·Ó¡ÒÃµÃÇ¨ peripheral blood smear ¾º cells àÁç´àÅ×Í´¢ÒÇ¨Ó¹Ç¹ÁÒ¡´Ñ§áÊ´§ 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 »�­ËÒËÅÑ¡ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¤×Í prolonged fever, generalized superf icial 
lymphadenopathy, petechiae, numerous myelobalst ➠ Provisional diagnosis ã¹¼Ù�
»�ÇÂÃÒÂ¹Õé¤×Í acute myeloid (myelobalstic) leukemia àÃÕÂ¡â´ÂÂ�ÍÇ�Ò AML 

 ¤ÇÒÁËÁÒÂ¢Í§ prolonged fever ¤×Í ¡ÒÃÁÕä¢�µÔ´µ�Í¡Ñ¹ÁÒ¹Ò¹à¡Ô¹ 3 ÊÑ»´ÒË� â´ÂÂÑ§äÁ�
·ÃÒºÊÒàËµØ (¹ÔÂÒÁ¢Í§ chronic ËÃ×Í prolonged ¢Í§áµ�ÅÐÍÒ¡ÒÃ ÁÕÃÐÂÐàÇÅÒäÁ�à·�Ò¡Ñ¹ ¹È.¾. 
µ�Í§¤�ÍÂæ àÃÕÂ¹ÃÙ�ä») 
 ¡ÒÃà¢ÕÂ¹ problem list àÃ×èÍ§ä¢� äÁ�ÁÕ¤ÇÒÁ¨Óà»�¹µ�Í§à¢ÕÂ¹àÃ×èÍ§¡ÒÃµÍºÊ¹Í§µ�ÍÂÒ 
paracetamol «Öè§à»�¹ÂÒ¾×é¹°Ò¹ à¾ÃÒÐ¼Ù�»�ÇÂµÍºÊ¹Í§µ�ÍÂÒ paracetamol ´Õ ¡ç¤§äÁ�ÁÒ¾º
á¾·Â� ➠ ÍÂ�Ò§äÃ¡çµÒÁ ¡ÒÃµÍºÊ¹Í§µ�ÍÂÒºÒ§ÍÂ�Ò§ã¹¡ÒÃÃÑ¡ÉÒä¢�ÍÒ¨ÁÕ¤ÇÒÁÊÓ¤Ñ­ àª�¹ ¡ÒÃ·Õè
ä¢�Å§ËÅÑ§ä´� NSAIDs ËÃ×Í corticosteroid ÍÒ¨¤Ô´¶Ö§âÃ¤ã¹¡ÅØ�Á¢Í§ maliganacy ËÃ×Í 
autoimmune disease ÁÒ¡¢Öé¹ 

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
ÁÕä¢�ÁÒ¹Ò¹ 3 à´×Í¹ ÁÕä¢�ÊÙ§µÍ¹¡ÅÒ§ÇÑ¹º�Ò§ µÍ¹¡ÅÒ§¤×¹º�Ò§ ¡Ô¹ÂÒ paracetamol áÅ�Ç
ÍÒ¡ÒÃä¢�Å´Å§º�Ò§ áµ�äÁ�¤�ÍÂ´Õ¢Öé¹ (1 ¤Ðá¹¹)

Prolonged fever (0.5 ¤Ðá¹¹) for 3 months (0.5 ¤Ðá¹¹)
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 ¡Ã³Õ¹ÕéäÁ�µ�Í§ºÃÃÂÒÂáµ�ÅÐ lymph node ➠ ¤ÓÇ�Ò superficial lymphadenopathy 
ËÁÒÂ¤ÇÒÁÇ�Ò lymph node ¹Ñé¹ÊÒÁÒÃ¶µÃÇ¨ä´�â´Â¡ÒÃ¤ÅÓ ËÒ¡à»�¹ lymph node ã¹ 
thoracic cavity, abdominal cavity ãª�¤ÓÇ�Ò lymphadenopathy ¸ÃÃÁ´Ò (äÁ�ãª�¤ÓÇ�Ò deep 
lymphadenopathy) 
 ¼Ù�à¢�ÒÊÍºÊ�Ç¹Ë¹Öè§ ãª�¤ÓÇ�Ò lymphaedema «Öè§äÁ�¶Ù¡µ�Í§ ¨ÃÔ§æ ¤Ó¹Õé·Õè¶Ù¡µ�Í§¤×Í 
lymphedema «Öè§à»�¹¡ÒÃºÇÁ¢Í§ lymphatic vessels à¡Ô´à¹×èÍ§¨Ò¡ lymphatic obstruction 
¾ºä´�ã¹âÃ¤ÁÐàÃç§ ÀÒÂËÅÑ§¡ÒÃ¼�ÒµÑ´àÍÒµ�ÍÁ¹éÓàËÅ×Í§ÍÍ¡ áÅÐÀÒÂËÅÑ§¡ÒÃ©ÒÂÃÑ§ÊÕ (radiation) 

 Petechiae à»�¹¨Ø´àÅ×Í´ÍÍ¡àÅç¡æ à¡Ô´¨Ò¡ thrombocytopenia «Öè§à»�¹ primary 
homeostatic defect  
 ¼Ù�à¢�ÒÊÍººÒ§ÃÒÂµÍº echymosis (̈ éÓàÅ×Í´) â´ÂËÅÑ¡à¡Ô´¨Ò¡ coagulopathy «Öè§à»�¹ 
secondary hemostatic defect 
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2) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
Lymphatic system  

: Right anterior cervical lymph node 2 cm, movable, rubbery consistency 
: Left posterior cervical lymph node 1.5 cm, movable, rubbery consistency 
: Right and left axillary lymph node 2 cm, movable, rubbery consistency 
: Right inguinal lymph node 2 cm, movable, rubbery consistency (1 ¤Ðá¹¹)

Generalized (0.5 ¤Ðá¹¹) superficial lymphadenopathy (0.5 ¤Ðá¹¹)

3) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
Skin lesion as picture (1 ¤Ðá¹¹)

Petechiae

4) ãË�ºÍ¡ª×èÍà«ÅÅ�àÁç´àÅ×Í´¢ÒÇ·Õè¾ºã¹ÀÒ¾ (1 ¤Ðá¹¹)

Myeloblast



 à«ÅÅ�·Õè¾º à»�¹à«ÅÅ�¢¹Ò´ãË­�¡Ç�ÒàÁç´àÅ×Í´á´§ ÁÕ nucleolus ªÑ´à̈ ¹ áÅÐ nuclear 
chromatin ÅÐàÍÕÂ´ à¢�Òä´�¡Ñº myeloblast 
 ¼Ù�à¢�ÒÊÍºËÅÒÂ¤¹µÍº promyelocyte «Öè§à»�¹¤ÓµÍº·ÕèäÁ�¶Ù¡µ�Í§ à¹×èÍ§¨Ò¡ 
promyelocyte ¨ÐÁÕ azulophilic granule ªÑ´à̈ ¹ÁÒ¡ (granule ÊÕá´§) nucleolus äÁ�ªÑ´à̈ ¹
à·�Ò myeloblast 
 ã¹·Ò§¤ÅÔ¹Ô¡ ÁÕ¤ÇÒÁ¨Óà»�¹µ�Í§áÂ¡ myeloblast ÍÍ¡¨Ò¡ promyelocyte ãË�ä´� 
à¹×èÍ§¨Ò¡ acute promyelocytic leukemia (APL) ÁÕÂÒ·Õèãª�ã¹¡ÒÃÃÑ¡ÉÒà©¾ÒÐ áÅÐ¡ÒÃ¾ÂÒ¡Ã³�
âÃ¤â´Â·ÑèÇä»´Õ¡Ç�Ò acute myeloblastic leukemia (AML) 

Ë¹�Ò·Õè 20



µÍ¹·Õè 2.2 (4 ¤Ðá¹¹) 
 Ë­Ô§ÍÒÂØ 55 »� ÁÕÍÒ¡ÒÃ»Ç´¤ÍÃ�ÒÇÅ§á¢¹´�Ò¹¢ÇÒ à»�¹ÁÒ¹Ò¹ 2 ÊÑ»´ÒË� 
 âÃ¤»ÃÐ¨ÓµÑÇ à»�¹¤ÇÒÁ´Ñ¹âÅËÔµÊÙ§ÁÒ¹Ò¹ 10 »� ¢³Ð¹Õéä´�ÃÑºÂÒ¤×Í amlodipine 10 mg/
day 
 Physical examination 
Nervous system : Weakness of muscle when flexion in midsupination and 
pronation of elbow joint right extremity 
: Deep tendon reflex of wrist joint 3+ right extremity 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕÍÒ¡ÒÃ»Ç´¤ÍÃ�ÒÇÅ§á¢¹¢ÇÒ «Öè§à»�¹ radicular pain (¡Ã³Õ¹ÕéäÁ�ãª� refer 
pain) «Öè§º�§ºÍ¡¶Ö§¾ÂÒ Ô̧ÊÀÒ¾·Õè nerve root (äÁ�ãª� peripheral nerve) 
 ¡Å�ÒÁà¹×éÍ·Õè·ÓË¹�Ò·Õè flexion in mid supination and pronation ¢Í§ elbow joint ÁÕ
ÅÑ¡É³Ð§Íá¢¹àËÁ×Í¹´×èÁ¹éÓ ¡Å�ÒÁà¹×éÍ¹Õé¤×Í brachioradialis m. (¶�Òà»�¹ biceps brachii m. ¨Ð
·ÓË¹�Ò·Õè flexion ã¹·�Ò supination) ➠ Nerve root ·Õè·ÓË¹�Ò·Õè¤Çº¤ØÁ brachioradialis m. 
â´ÂËÅÑ¡¤×Í C6 nerve root 

Ë¹�Ò·Õè 21



 ¡ÒÃµÃÇ¨ deep tendon reflex ·Õè wrist joint 
à»�¹¡ÒÃµÃÇ¨ brachioradialis reflex â´Â¨Ð·Ó¡ÒÃà¤ÒÐ
ä»º¹ brachioradialis tendon «Öè§ÍÂÙ�·Ò§´�Ò¹ lateral 
side ¢Í§ wrist joint «Öè§à»�¹¡ÒÃµÃÇ¨ C6 nerve root  
 Provisional diagnosis ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¤×Í cervical 
s p o n d y l o s i s «Öè § à»� ¹ âÃ ¤·Õè à ¡Ô ´ ¨ Ò ¡¤ ÇÒ Á à Ê×è Í Á 
(degenerative change) ¢Í§¡ÃÐ´Ù¡áÅÐ ligament ã¹·Õè¹Õé 
degenerative change ·Õèà¡Ô´¢Öé¹¨Ð¡´ C6 nerve root 
Ö̈§Í Ô̧ºÒÂ neck pain Ã�ÇÁ¡Ñº radicular pain ä´� 

 

 ¡Ã³Õ·Õèà»�¹ nerve root µ�Í§ºÍ¡¢�Ò§·ÕèÁÕ¾ÂÒ Ô̧ÊÀÒ¾Ã�ÇÁ´�ÇÂàÊÁÍ 
 ¼Ù�à¢�ÒÊÍºËÅÒÂ¤¹µÍº median nerve áÊ´§Ç�ÒÂÑ§ÊÑºÊ¹ÃÐËÇ�Ò§¤ÓÇ�Ò nerve root ¡Ñº 
peripheral nerve ➠ Median nerve à»�¹ peripheral nerve ·Õèà¡Ô´¨Ò¡ medial cord of 
brachial plexus «Öè§à¡Ô´¨Ò¡ËÅÒÂ nerve root ÁÒÃÇÁ¡Ñ¹ 

 ¡Ã³Õ¹Õé¼Ù�à¢�ÒÊÍºµ�Í§ÃÙ� area ¢Í§ skin ·ÕèàÅÕéÂ§â´Â nerve root µ�Ò§æ ¨ÐàËç¹Ç�Ò C6 
nerve root àÅÕéÂ§ lateral side of forearm, hand (include thumb)  

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
ÁÕÍÒ¡ÒÃ»Ç´¤ÍÃ�ÒÇÅ§á¢¹´�Ò¹¢ÇÒ (1 ¤Ðá¹¹)

Neck pain radiate to right arm (0.5 ¤Ðá¹¹) for 2 weeks (0.5 ¤Ðá¹¹)

2) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
à»�¹¤ÇÒÁ´Ñ¹âÅËÔµÊÙ§ÁÒ¹Ò¹ 10 »� ¢³Ð¹Õéä´�ÃÑºÂÒ¤×Í amlodipine 10 mg/day (1 ¤Ðá¹¹)

History of hypertension (0.5 ¤Ðá¹¹) for 10 years (0.5 ¤Ðá¹¹)

3) ãË�ÃÐºØ nerve root ·ÕèÁÕ¾ÂÒ Ô̧ÊÀÒ¾ã¹¼Ù�»�ÇÂÃÒÂ¹Õé (1 ¤Ðá¹¹)

Right (0.5 ¤Ðá¹¹) C6 nerve root (0.5 ¤Ðá¹¹)
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4) ¼Ù�»�ÇÂÃÒÂ¹Õé¨ÐÁÕÍÒ¡ÒÃªÒºÃÔàÇ³ã´ã¹ forearm áÅÐ hand ¨Ò¡¾ÂÒ Ô̧ÊÀÒ¾·Õèà¡Ô´¨Ò¡ nerve 
root ´Ñ§¡Å�ÒÇ (1 ¤Ðá¹¹)

Lateral side of forearm (0.5 ¤Ðá¹¹), Lateral side of hand (0.5 ¤Ðá¹¹)



  
 ¼Ù�à¢�ÒÊÍºËÅÒÂÃÒÂµÍº
Ç�Ò ªÒ·Õè lateral 3 1/2 digit 
«Öè§à»�¹ºÃÔàÇ³¼ÔÇË¹Ñ§·Õè àÅÕéÂ§
´�ÇÂ median nerve áÊ´§Ç�Ò
¼Ù� à¢� ÒÊÍºÂÑ §ÊÑºÊ¹ÃÐËÇ� Ò§ 
nerve root áÅÐ peripheral 
nerve 
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µÍ¹·Õè 2.3 (4 ¤Ðá¹¹) 
 Ë­Ô§ÍÒÂØ 25 »� ÍÒÂØ¤ÃÃÀ� 10 ÊÑ»´ÒË� ÁÕÍÒ¡ÒÃ¤Å×è¹äÊ�ÍÒà̈ ÕÂ¹ÃØ¹áÃ§ ¡Ô¹ÍÐäÃäÁ�¤�ÍÂä´�ÁÒ
¹Ò¹ 4 ÇÑ¹  
 Physical examination : BT 37.2 C, PR 112/min, BP 120/80 (supine), BP 
100/70 (upright), RR 20/min, dry lip, dry tongue, poor skin turgor, flat JVP 
 Blood chemistry : BUN 25 mg/dL, Cr 1.6 mg/dL, Na 133 mmol/L, K 2.8 
mmol/L, Cl 90 mmol/L, HCO3 32 mmol/L 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 Provisional diagnosis ã¹ÃÒÂ¹Õé¤×Í hyperemesis gravidarum (á¾�·�Í§ÃØ¹áÃ§) ¡Ã³Õ¹Õé
Ã�Ò§¡ÒÂ¨ÐÊÙ­àÊÕÂ volume »ÃÔÁÒ³ÁÒ¡¨Ò¡¡ÒÃÍÒà̈ ÕÂ¹ 
1. Intravascular volume depletion ¡ÒÃµÃÇ¨Ã�Ò§¡ÒÂ·Õè¾º¤×Í postural (orthostatic) 

hypotension, tachycardia, flat JVP 
2. Interstitial volume depletion ¡ÒÃµÃÇ¨Ã�Ò§¡ÒÂ·Õè¾º¤×Í dry lip, dry tongue, poor 

skin turgor  

 

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ (0.5 ¤Ðá¹¹) 
BP 120/80 (supine), BP 100/70 (upright)

Postural (orthostatic) hypotension

2) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ (0.5 ¤Ðá¹¹) 
Dry lip, dry tongue, poor skin turgor, flat JVP

Signs of dehydration (hypovolemia)

3) ãË�á»Å¼Å blood chemistry (2 ¤Ðá¹¹)

Azotemia (0.5 ¤Ðá¹¹), hyponatremia (0.5 ¤Ðá¹¹), hypokalemia (0.5 ¤Ðá¹¹), 
metabolic alkalosis (0.5 ¤Ðá¹¹)
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 Azotemia ã¹ÃÒÂ¹Õéà¡Ô´¨Ò¡ intravascular volume depletion ·ÓãË� hydrostatic 
pressure Å´Å§ Ö̈§·ÓãË� glomerular filtration rate (GFR) Å´Å§ 
 Hyponatremia ã¹¼Ù�»�ÇÂÃÒÂ¹Õé à¡Ô´¨Ò¡ volume depletion Ö̈§ÁÕ¡ÒÃ¡ÃÐµØ�¹ ADH ➠ 
ÍÍ¡Ä· Ô̧ì·Õè principal cell ·ÓãË�ÁÕ¡ÒÃ´Ù´¡ÅÑº free water ÁÒ¡¢Öé¹ Ö̈§·ÓãË�à¡Ô´ hyponatremia 
➠ ã¹ÃÒÂ¹Õéà»�¹ true hyponatremia, hypovolemic hyponatremia 

 ¼Å¡ÒÃµÃÇ¨·Ò§Ë�Í§» Ô̄ºÑµÔ¡ÒÃ¾º¤ÇÒÁ¼Ô´»¡µÔÍ×è¹ÍÕ¡¤×Í hypokalemia áÅÐ serum 
HCO3 ÊÙ§ ➠ »¡µÔ serum HCO3 ÊÙ§ ÁÕ 2 ÊÒàËµØËÅÑ¡¤×Í metabolic alkalosis áÅÐ 
respiratory acidosis ➠ áµ�¨Ò¡ÅÑ¡É³Ð·Ò§¤ÅÔ¹Ô¡ã¹¼Ù�»�ÇÂÃÒÂ¹ÕéäÁ�ä´�ÁÕ¡ÒÃµÃÇ¨Ã�Ò§¡ÒÂ·Ò§
ÃÐººËÒÂã̈ ËÃ×ÍÃÐºº»ÃÐÊÒ··Õè¼Ô´»¡µÔ Ö̈§äÁ�à¢�Ò¡Ñº respiratory acidosis (äÁ�ÁÕÊÒàËµØ·Õè·ÓãË� 
PaCO2 ¤Ñè§) »ÃÐ¡Íº¡Ñº¼Ù�»�ÇÂÁÕ¡ÒÃÍÒà̈ ÕÂ¹ «Öè§¨ÐÁÕ¡ÒÃàÊÕÂ H+ ÍÍ¡ä» Ã�ÇÁ¡ÑºÁÕ¡ÒÃ¡ÃÐµØ�¹ 
aldosterone ·ÓãË�à¡Ô´ metabolic alkalosis  ➠ ´Ñ§¹Ñé¹ acid-base disorder ã¹ÃÒÂ¹Õé Ö̈§à»�¹ 
metabolic alkalosis 

 ¼Ù�à¢�ÒÊÍºËÅÒÂÃÒÂµÍºÇ�Ò hypokalemia à¡Ô´¨Ò¡¡ÒÃÊÙ­àÊÕÂ K ÍÍ¡ä»¨Ò¡¡ÒÃÍÒà̈ ÕÂ¹ 
«Öè§à»�¹¤ÓµÍº·ÕèäÁ�¶Ù¡µ�Í§ à¹×èÍ§¨Ò¡ K ã¹ gastric juice ÁÕ»ÃÔÁÒ³¹�ÍÂÁÒ¡ 
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4) ºÍ¡¡Åä¡¤ÇÒÁ¼Ô´»¡µÔ¢Í§ potassium ã¹¼Ù�»�ÇÂÃÒÂ¹Õé (1 ¤Ðá¹¹)

Renal K+ loss



  
 Hypokalemia ·Õèà¡Ô´¨Ò¡¡ÒÃÍÒà̈ ÕÂ¹ Í Ô̧ºÒÂä´�¨Ò¡ 
1. ¼Å¨Ò¡¡ÒÃ¡ÃÐµØ�¹ RAAS ¨Ð·ÓãË�ÁÕ aldosterone ËÅÑè§ÍÍ¡ÁÒÁÒ¡¢Öé¹ ➠ ÍÍ¡Ä· Ô̧ì·Õè 

principal cell ·ÓãË� K loss ä»·Ò§ ROMK (renal outer medullary K channel) 
2. ¡ÒÃÍÒà̈ ÕÂ¹·ÓãË�à¡Ô´ metabolic alkalosis ·ÓãË� serum HCO3 ÁÒ¡¢Öé¹ ➠ ·ÓãË� urine 

HCO3 à¾ÔèÁ¢Öé¹ = luminal anion  à¾ÔèÁ¢Öé¹ ➠ ·ÓãË� K secrete ÍÍ¡ÁÒ·Ò§ ROMK ÁÒ¡
¢Öé¹ 

 ´Ñ§¹Ñé¹ hypokalemia ·Õèà¡Ô´¨Ò¡¡ÒÃÍÒà ṎÂ¹ Ö̈§à¡Ô´¨Ò¡ renal potassium loss 
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µÍ¹·Õè 2.4 (4 ¤Ðá¹¹) 
 ªÒÂÍÒÂØ 43 »� ÁÕÍÒ¡ÒÃËÁ´ÊµÔÁÒ¹Ò¹ 1 ªÑèÇâÁ§¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ Ã�ÇÁ¡ÑºÁÕÍÒ¡ÒÃªÑ¡ 
µÒàËÅ×Í¡ µÑÇà¡Ãç§ µÒÁ´�ÇÂá¢¹¢Ò¡ÃÐµØ¡ 2 ¢�Ò§ ¹Ò¹ 1 ¹Ò·Õ ÅÙ¡ÊÒÇ¢Í§¼Ù�»�ÇÂ Ö̈§¾Ò¼Ù�»�ÇÂÁÒ Ã¾. 
 ¼Ù�»�ÇÂ´×èÁÊØÃÒ ÇÑ¹ÅÐ 1 ¢Ç´ ÁÒ¹Ò¹ 20 »� 
 Physical examination : Nervous system 
 Eye open response to pain, confusion, withdrawal motor response  
 Both eyes : extra-ocular movement - horizontal slow phase to the left, 
horizontal fast phase to the right 
 POCT glucose 23 mg/dL 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ÍÒ¡ÒÃËÁ´ÊµÔÃ�ÇÁ¡ÑºÍÒ¡ÒÃªÑ¡ã¹¼Ù�»�ÇÂÃÒÂ¹Õé ÁÕÊÒàËµØ·Õèà»�¹ä»ä´�¤×Í 
1. Hypoglycemia à¹×èÍ§¨Ò¡ÀÒÇÐ¹éÓµÒÅã¹àÅ×Í´µèÓ ·ÓãË�à¡Ô´ Neuronal injury «Öè§·ÓãË� 

ATP Å´Å§ ·ÓãË�à¡Ô´ Na influx áÅÐà¡Ô´ abnormal depolarization ·ÓãË�à¡Ô´ÍÒ¡ÒÃªÑ¡ 
2. Wernicke’s encephalopathy à»�¹ÀÒÇÐ¡ÒÃ¢Ò´ vitamin B1 (thiamine deficiency) 

·ÓãË� ATP Å´Å§ ·ÓãË�à¡Ô´ÍÒ¡ÒÃªÑ¡ä´� (ÃÍÂâÃ¤·ÕèÁÕÅÑ¡É³Ðà©¾ÒÐÍÂÙ�·Õè hippocampus) 

 ÍÒ¡ÒÃËÁ´ÊµÔ Ê�Ç¹ãË­�ãË�µÑé§ problem list à»�¹ alteration of consciousness áÅ�ÇãË�
ÃÐºØ Glassgow coma scale µÒÁËÅÑ§à¾×èÍ»�Í§¡Ñ¹¤ÇÒÁÊÑºÊ¹ (áµ�à¹×èÍ§¨Ò¡¤Ó¶ÒÁã¹¡ÒÃÊÍº
¤ÃÑé§¹ÕéÁÕãË�ÃÐºØ Glassgow coma scale µ�Ò§ËÒ¡) 
 ÅÑ¡É³Ð¡ÒÃªÑ¡ ÁÕÍÒ¡ÒÃà¡Ãç§ µÒàËÅ×Í¡¤�Ò§ ÅÑ¡É³Ð¹ÕéàÃÕÂ¡Ç�Ò tonic seizure µÒÁ´�ÇÂ
¡ÒÃ¡ÃÐµØ¡¢Í§á¢¹¢Ò àÃÕÂ¡Ç�Ò clonic seizure àÁ×èÍÁÕÍÒ¡ÒÃà»�¹·Ñé§ÊÍ§¢�Ò§ Ö̈§àÃÕÂ¡Ç�Ò 
generalized tonic clonic seizure 

 ¡ÒÃÃÐºØ Glassgow coma scale (GCS) ÁÕ¤ÇÒÁÊÓ¤Ñ­´Ñ§¹Õé 
1. ãª�ã¹¡ÒÃµÔ´µÒÁà½�ÒÃÐÇÑ§ÍÒ¡ÒÃáÊ´§·Ò§ÃÐºº»ÃÐÊÒ· 
2. ÃÐ´Ñº¢Í§ GCS ·ÕèµèÓÁÒ¡æ Â�ÍÁÁÕ¼Åµ�Í¡ÒÃËÒÂã̈  ·ÓãË�¡ÒÃËÒÂã̈ ª�ÒÅ§ Ê�§¼ÅãË� minute 

ventilation Å´Å§  ·ÓãË� PaCO2 ¤Ñè§ ( ã¹·Ò§¤ÅÔ¹Ô¡ ãË�ãÊ�·�Íª�ÇÂËÒÂã̈ áÅÐãª�à¤Ã×èÍ§ª�ÇÂ
ËÒÂã̈  àÁ×èÍ GCS < 8) 

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ (1 ¤Ðá¹¹) 
ÁÕÍÒ¡ÒÃËÁ´ÊµÔÁÒ¹Ò¹ 1 ªÑèÇâÁ§¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ Ã�ÇÁ¡ÑºÁÕÍÒ¡ÒÃªÑ¡ µÒàËÅ×Í¡ µÑÇà¡Ãç§ 
µÒÁ´�ÇÂá¢¹¢Ò¡ÃÐµØ¡ 2 ¢�Ò§ ¹Ò¹ 1 ¹Ò·Õ

Alteration of consciousness for 1 hour (0.5 ¤Ðá¹¹), generalized tonic clonic 
seizure for 1 min (0.5 ¤Ðá¹¹)
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2) ãË�ÃÐºØ Glassgow coma scale ã¹¼Ù�»�ÇÂÃÒÂ¹Õé (1.5 ¤Ðá¹¹)

E2 (0.5 ¤Ðá¹¹) V4 (0.5 ¤Ðá¹¹) M4 (0.5 ¤Ðá¹¹)



 ´Ñ§¹Ñé¹ Ö̈§µ�Í§ÃÐºØ GCS ÍÂ�Ò§áÁ�¹ÂÓ 
 

 ¼Ù�»�ÇÂÃÒÂ¹Õé Eye open response to pain (E2), confusion (V4), withdrawal motor 
response (M4) 

 ·ÔÈ·Ò§¢Í§ nystagmus ãË�ÃÐºØµÒÁ fast phase àÊÁÍ  

 Thiamine ¤×Í vitamin B1 ÁÕº·ºÒ··ÕèÊÓ¤Ñ­ã¹ glucose metabolism ·ÕèÊÓ¤Ñ­´Ñ§¹Õé 
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3) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
Extra-ocular movement - horizontal slow phase to the left, horizontal fast 
phase to the right (0.5 ¤Ðá¹¹)

Right nystagmus 

4) ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕ¡ÒÃ¢Ò´ thiamine ➠ Thiamine ÁÕº·ºÒ··ÕèÊÓ¤Ñ­ÍÂ�Ò§äÃã¹¡ÒÃÊÅÒÂ 
glucose (1 ¤Ðá¹¹)

ÁÕ¤ÇÒÁ¨Óà»�¹ã¹¡ÒÃà¢�Ò Kreb’s cycle (0.5 ¤Ðá¹¹) áÅÐ·ÓãË� Kreb’s cycle ´Óà¹Ô¹µ�Íä» 
(0.5 ¤Ðá¹¹)



1. Thiamine pyrophosphate (Thiamine PP) ÁÕ¼Åã¹ 
pentose phosphate pathway â´Â¨Ð·Ó§Ò¹¤Ù�¡Ñº 
transketolase «Öè§¨Ð·Ó§Ò¹µÃ§¢�ÒÁ¡Ñ¹ ➠ ËÒ¡à¡Ô´ B1 
deficiency ¨Ð·ÓãË� thiamine PP Å´Å§ Ê�§¼ÅãË� 
transketolase ·Ó§Ò¹ÁÒ¡¢Öé¹ 

2. Thiamine PP à»�¹ cofactor ¢Í§ pyruvate 
dehydrogenase (PDH complex) ·ÓË¹�Ò·Õèà»ÅÕèÂ¹ 
pyruvate à»�¹ acetyl CoA «Öè§ÁÕ¤ÇÒÁ¨Óà»�¹ã¹¡ÒÃà¢�Ò 
Kreb’s cycle 

3. Thiamine PP ·ÓË¹�Ò·Õèà»ÅÕèÂ¹ alpha-ketoglutarate 
à»�¹ succinyl CoA Ö̈§·ÓãË� Kreb’s cycle ´Óà¹Ô¹µ�Íä» 

Ë¹�Ò·Õè 30



µÍ¹·Õè 2.5 (4 ¤Ðá¹¹) 
 ªÒÂÍÒÂØ 70 »� ÁÕÍÒ¡ÒÃ»Ç´·�Í§ÁÒ¡¢Öé¹ÁÒ 2 ÇÑ¹ »Ç´·�Í§ºÕºæ »Ç´¹Ò¹»ÃÐÁÒ³ 20 
¹Ò·Õ ËÅÑ§¨Ò¡¹Ñé¹ËÒÂä» à»�¹»ÃÐÁÒ³ 5-6 ¤ÃÑé§µ�ÍÇÑ¹ ·�Í§¼Ù¡ÁÒ¹Ò¹ 4 ÇÑ¹ äÁ�¼ÒÂÅÁÁÒ 2 ÇÑ¹  
 Physical examination : BP 160/100 mmHg, moderately pale, no jaundice 
 CBC : Hb 7.8 g/dL, WBC 6,500/mm3, platelet 400,000/mm3 
 ä´�·Ó¡ÒÃµÃÇ¨ peripheral blood smear áÅÐ plain film abdomen ¾ºÅÑ¡É³Ð´Ñ§
áÊ´§ 
 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ÍÒ¡ÒÃ·Ò§¤ÅÔ¹Ô¡¢Í§¼Ù�»�ÇÂ à¢�Òä´�¡Ñº intestinal obstruction (differential diagnosis ·Õè
ÊÓ¤Ñ­ ¤×Í paralytic lieus) ÅÑ¡É³Ð¡ÒÃ»Ç´·�Í§à»�¹áºº colicky pain 
 ÅÓäÊ�·Õè¢ÂÒÂµÑÇ¨Ò¡ plain film abdomen ¤×Í colon («Öè§¢ÂÒÂµÑÇµÑé§áµ� caecum, 
ascending colon, transverse colon, descending colon) ÅÑ¡É³Ð peripheral blood 
smear à»�¹àÁç´àÅ×Í´á´§¢¹Ò´àÅç¡ ¤Ô´¶Ö§ iron deficiency anaemia 
 ¨Ò¡ÅÑ¡É³Ð·Ò§ clinic áÅÐ¼Å¡ÒÃµÃÇ¨·Ò§Ë�Í§» Ô̄ºÑµÔ¡ÒÃ à¢�Òä´�¡Ñº colorectal cancer 

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ (1 ¤Ðá¹¹) 
ÁÕÍÒ¡ÒÃ»Ç´·�Í§ÁÒ¡¢Öé¹ÁÒ 2 ÇÑ¹ »Ç´·�Í§ºÕºæ »Ç´¹Ò¹»ÃÐÁÒ³ 20 ¹Ò·Õ ËÅÑ§¨Ò¡¹Ñé¹ËÒÂ
ä» à»�¹»ÃÐÁÒ³ 5-6 ¤ÃÑé§µ�ÍÇÑ¹

Colicky (0.5 ¤Ðá¹¹) abdominal pain for 2 days (0.5 ¤Ðá¹¹)

2) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ (1 ¤Ðá¹¹) 
·�Í§¼Ù¡ÁÒ¹Ò¹ 4 ÇÑ¹ äÁ�¼ÒÂÅÁÁÒ 2 ÇÑ¹

Constipation for 4 days (0.5 ¤Ðá¹¹), obstipation for 2 days (0.5 ¤Ðá¹¹)

3) ãË�ºÃÃÂÒÂ¢¹Ò´áÅÐ¡ÒÃµÔ´ÊÕ¢Í§àÁç´àÅ×Í´á´§ã¹¼Ù�»�ÇÂÃÒÂ¹Õé (1 ¤Ðá¹¹) Ë�ÒÁµÍºÊÅÑº¡Ñ¹
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 àÁ×èÍ¾º¼Ù�»�ÇÂÀÒÇÐ«Õ´ ¢�ÍÁÙÅ¨Ò¡ peripheral blood smear ·ÕèÊÓ¤Ñ­¤×Í ¢¹Ò´¢Í§ RBC 
â´Âµ�Í§à·ÕÂº¡Ñº small lymphocyte à»�¹ÊÓ¤Ñ­ 
 ã¹¼Ù�»�ÇÂÃÒÂ¹Õé ¢¹Ò´¢Í§ RBC â´ÂÃÇÁÁÕ¢¹Ò´àÅç¡¡Ç�Ò small lymphocyte àÃÕÂ¡Ç�Ò 
microcytic RBC áÅÐ RBC Ê�Ç¹ãË­�ÁÕ central pallor ÁÒ¡¡Ç�Ò 1/3 ¢Í§ RBC diameter 
àÃÕÂ¡Ç�Ò hypochromic RBC 
 Colorectal cancer ÁÑ¡ÁÕàÅ×Í´ÍÍ¡»ÃÔÁÒ³¹�ÍÂæ áµ�ÁÕàÅ×Í´ÍÍ¡à»�¹ÃÐÂÐàÇÅÒ¹Ò¹ àÃÕÂ¡
Ç�Ò chronic blood loss Ö̈§·ÓãË�à¡Ô´¡ÒÃÊÙ­àÊÕÂ¸ÒµØàËÅç¡ Ö̈§·ÓãË�à¡Ô´¡ÒÃÊÑ§à¤ÃÒÐË� 
hemoglobin Å´Å§ ·ÓãË�à¡Ô´ iron deficiency anemia 
 

Microcytic (0.5 ¤Ðá¹¹), hypochromic (0.5 ¤Ðá¹¹) RBC
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4) ¨Ò¡ plain film abdominal X-ray ÅÓäÊ�Ê�Ç¹·ÕèÁÕ¡ÒÃ¢ÂÒÂµÑÇÁÒ¡¤×ÍÊ�Ç¹ã´ à¾ÃÒÐàËµØã´ Ö̈§
à»�¹ÅÓäÊ�Ê�Ç¹¹Ñé¹ (1 ¤Ðá¹¹)

Colon (0.5 ¤Ðá¹¹) à¹×èÍ§¨Ò¡¾º haustration (0.5 ¤Ðá¹¹)



Reflection ¢�ÍÊÍºÃÒÂÇÔªÒ SIID 225 Applied preclinical knowledge »�¡ÒÃÈÖ¡ÉÒ 2562 
ªØ´·Õè 2 

µÍ¹·Õè 3  

ãË�ãª�¢�ÍÁÙÅµ�Íä»¹ÕéµÍº¤Ó¶ÒÁµÍ¹·Õè 3.1 

¼Ù�»�ÇÂË­Ô§ ÍÒÂØ 45 »� ÍÒªÕ¾¾¹Ñ¡§Ò¹¸¹Ò¤ÒÃ ¨.ªÑÂ¹Ò· 

ÍÒ¡ÒÃÊÓ¤Ñ­ : »Ç´·�Í§ãµ�ªÒÂâ¤Ã§¢ÇÒÁÒ 6 ªÑèÇâÁ§ 
»ÃÐÇÑµÔ»�¨ Ø̈ºÑ¹ : 6 ªÑèÇâÁ§¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ ¼Ù�»�ÇÂàÃÔèÁÁÕÍÒ¡ÒÃ»Ç´·�Í§ãµ�ªÒÂâ¤Ã§¢ÇÒ ÁÕÍÒ¡ÒÃ
»Ç´·�Í§áºººÕºæ ¹Ò¹»ÃÐÁÒ³ 20-30 ¹Ò·Õ ÁÕÍÒ¡ÒÃ»Ç´·�Í§à»�¹¾Ñ¡æ ¡Ô¹ÂÒ paracetamol 
áÅ�Ç ÍÒ¡ÒÃ´Õ¢Öé¹º�Ò§ ÁÕÍÒ¡ÒÃ¤Å×è¹äÊ�ÍÒà̈ ÕÂ¹ ÍÒà̈ ÕÂ¹à»�¹ÍÒËÒÃ·Õè¡Ô¹à¢�Òä» äÁ�ÁÕàÅ×Í´»¹ 
 3 ªÑèÇâÁ§¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ ÍÒ¡ÒÃ»Ç´·�Í§äÁ�´Õ¢Öé¹ àÃÔèÁÁÕÍÒ¡ÒÃä¢�ÊÙ§ Ë¹ÒÇÊÑè¹à»�¹¾Ñ¡æ ¼Ù�
»�ÇÂä»·ÕèâÃ§¾ÂÒºÒÅªØÁª¹ ä´�µÃÇ¨·Ò§Ë�Í§» Ô̄ºÑµÔ¡ÒÃ¾º¼Å´Ñ§áÊ´§ 
CBC : Hb 7.9 g/dL, WBC 34,000/mm3, platelet 64,000/mm3 
Blood chemistry : BUN 36 mg/dL, Cr 2.9 mg/dL, Na 136 mmol/L, K 5.9 mmol/L, 
Cl 90 mmol/L, HCO3 10 mmol/L 
Liver tests : TB 6.2 mg/dL, DB 4.5 mg/dL, albumin 3.9 g/dL, globulin 3.0 g/dL, 
AST 25 IU/L, ALT 29 IU/L, ALP 390 IU/L 
 ¼Ù�»�ÇÂä´�ÃÑº¡ÒÃÊ�§µ�ÍÁÒ·ÕèâÃ§¾ÂÒºÒÅ¨Ñ§ËÇÑ´ªÑÂ¹Ò· 
»ÃÐÇÑµÔÍ´Õµ :  
1) ¼Ù�»�ÇÂä´�ÃÑº¡ÒÃÇÔ¹Ô¨©ÑÂà»�¹âÃ¤ä¢ÁÑ¹ã¹àÅ×Í´ÊÙ§ ¢³Ð¹Õéä´�ÃÑº¡ÒÃÃÑ¡ÉÒ´�ÇÂ fenofibrate 
2) ¼Ù�»�ÇÂà¤Âä´�ÃÑº¡ÒÃÇÔ¹Ô¨©ÑÂÇ�Òà»�¹à¹×éÍ§Í¡¢Í§Á´ÅÙ¡ ä´�ÃÑº¡ÒÃ¼�ÒµÑ´àÍÒÁ´ÅÙ¡ÍÍ¡ áÅÐ¼�ÒµÑ´

àÍÒ·�Í¹Óä¢�áÅÐÃÑ§ä¢�ÍÍ¡ä»·Ñé§ 2 ¢�Ò§ 
»ÃÐÇÑµÔ¤ÃÍº¤ÃÑÇ : äÁ�ÁÕã¤Ãã¹¤ÃÍº¤ÃÑÇÁÕÍÒ¡ÒÃáººà´ÕÂÇ¡Ñº¼Ù�»�ÇÂ 
»ÃÐÇÑµÔÂÒáÅÐÀÙÁÔá¾� : äÁ�ä´�ãª�ÂÒã´à»�¹»ÃÐ¨Ó¹Í¡àË¹×Í¨Ò¡·Õèá¾·Â�ÊÑè§ äÁ�à¤Âá¾�ÂÒ 

Physical examination 
Vital signs : BT 40.0 C, PR (as ECG), BP 120/55 mmHg, RR 32/min (with 
accessory muscle use) 
General appearance : Good consciousness, pale conjunctivae, icteric sclerae, no 
edema, no cyanosis 
Skin : Skin lesion as picture 
CVS : JVP 3 cms above sternal angle, PMI at 5th ICS at left midclavicular line, 
normal S1/S2, no murmur 
RS : Normal breath sound, no adventitious sound 
Abdomen : Low midline surgical scar, tenderness below right costal margin, no 
rebound tenderness, liver and spleen not palpable, normal bowel sound 
Nervous system : Within normal limit 
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ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÒ¾ºá¾·Â�´�ÇÂÍÒ¡ÒÃ right upper quadrant abdominal pain  ÁÕ ÍÒ ¡ Ò Ã
»Ç´ºÕºà»�¹¾Ñ¡æ à¢�Òä´�¡Ñº colicky pain Ã�ÇÁ¡ÑºµÃÇ¨Ã�Ò§¡ÒÂ¾º jaundice ➠ áÊ´§Ç�Ò¾ÂÒ Ô̧
ÊÀÒ¾ÍÂÙ�·Õè common bile duct ÅÑ¡É³Ð¢Í§ jaundice ·Õèà»�¹ä»ä´�ÁÒ¡·ÕèÊØ´ ¤×Í cholestatic 
jaunndice 
 à¹×èÍ§¨Ò¡¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕä¢�ÊÙ§ Ë¹ÒÇÊÑè¹ Ö̈§¤Ô´¶Ö§ÀÒÇÐ 
sepsis «Öè§¨ÐÁÕ mediator ËÅÒÂµÑÇã¹¡ÒÃ¡ÃÐµØ�¹ãË�à¡Ô´ 
inflammation Ö̈§·ÓãË�à¡Ô´ vasodilatation â´Âà©¾ÒÐ
ÃÐ´Ñº arteriole Ö̈§·ÓãË� diastolic blood pressure 
Å´Å§ ➠ ·ÓãË�à¡Ô´ wide pulse pressure 
 Provisional diagnosis ã¹ÃÒÂ¹Õé¤×Í acute 
cholangitis with sepsis «Öè§ÊÒàËµØÊ�Ç¹ãË­�à¡Ô´¨Ò¡ 
common bile duct stone 
 ¼Å¢Í§¡ÒÃà¡Ô´ nausea/ vomiting à¡Ô´¨Ò¡ 
med ia to r µ� Ò§æ ·Õè ¡ ÃÐµØ� ¹ÈÙ¹Â� ¡ÒÃÍÒ à Ṏ Â¹ 
(chemotrigger zone) «Öè§ÍÂÙ�·Õè floor of 4th 

ventricle â´ÂµÓáË¹�§·Ò§ neuroanatomy ¤×Í area 
postrema  
 ã¹ÀÒÇÐ sepsis ¨Ð·ÓãË�à¡Ô´ endothelial injury ·ÓãË� tight junction áÂ¡ÍÍ¡¨Ò¡¡Ñ¹ 
·ÓãË�ÊÒÃ¹éÓÃÑèÇÍÍ¡¹Í¡ËÅÍ´àÅ×Í´ à¡Ô´ hypovolemia (·ÓãË�à¡Ô´ acute kidney injury ·ÓãË�
à¡Ô´ hyperkalemia µÒÁÁÒ) Ã�ÇÁ¡Ñº¡ÒÃà¡Ô´ disseminated intravascular coagulation 
(DIC) ·ÓãË�à¡Ô´ tissue hypoperfusion Ö̈§·ÓãË� cell »ÅÒÂ·Ò§ËÒÂã̈ à»�¹ anaerobic 
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respiration ·ÓãË� pyruvate à»ÅÕèÂ¹à»�¹ lactate «Öè§·ÓãË�à¡Ô´ wide anion gap metabolic 
acidosis 
 ã¹ acute cholangitis with sepsis ·ÕèÁÕ hypovolemia Ã�ÇÁ¡Ñº colicky pain Ö̈§·ÓãË�ÁÕ
¡ÒÃ¡ÃÐµØ�¹ sympathetic nervous system Ö̈§·ÓãË� heart rate àÃçÇÁÒ¡æ ä´� ¡Ã³Õ¹Õéà»�¹ 
atrial fibrillation «Öè§à¡Ô´¢Öé¹¨Ò¡ multiple ectopic foci ·ÕèÍÂÙ�ã¹ atrium ¹Í¡ SA node  

µÍ¹·Õè 3.1 ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ (15 ¤Ðá¹¹) 

  
 »ÃÐà´ç¹·ÕèÊÓ¤Ñ­¤×Í µ�Í§ºÍ¡µÓáË¹�§¢Í§¡ÒÃ»Ç´·�Í§ µ�Í§ºÍ¡ charracter ¢Í§¡ÒÃ»Ç´
·�Í§ ( ã¹ÃÒÂ¹Õé¤×Í colicky pain «Öè§º�§ºÍ¡¶Ö§ hollow viscus obstruction ·ÓãË�à¡Ô´ 
peristalsis) µ�Í§ºÍ¡ÃÐÂÐàÇÅÒ¢Í§¡ÒÃ»Ç´·�Í§ ➠ ÃÐÂÐàÇÅÒ¢Í§ colicky pain ÍÒ¨äÁ�ÊÓ¤Ñ­
à·�Ò¡ÑºÃÐÂÐàÇÅÒ·Õè»Ç´·�Í§¨ÃÔ§ 
 ¡ÒÃ·Õè abdominal pain ¢Í§¼Ù�»�ÇÂäÁ�µÍºÊ¹Í§µ�Í paracetamol äÁ�ÁÕ¤ÇÒÁ¨Óà»�¹µ�Í§¹Ó
ÁÒà¢ÕÂ¹à»�¹ problem list à¾ÃÒÐµÒÁÊÀÒ¾¢Í§¡ÒÃà¡Ô´ colicky pain ¨ÐäÁ�µÍºÊ¹Í§µ�Í 
paracetamol ÍÂÙ�áÅ�Ç à¾ÃÒÐ colicky pain à¡Ô´¨Ò¡ obstruction ➠ ¶�ÒäÁ�·Ó¡ÒÃá¡�ä¢ 
obstruction áÅ�Ç colicky pain ¡ç¨ÐäÁ�ËÒÂä» 

 ¡ÒÃÍ�Ò¹ liver tests ã¹ÃÒÂ¹Õé 
1. Abnormal excretion : Direct hyperbilirubinemia 
2. Normal synthetic function (normal albumin, globulin) 
3. Normal hepatocellular function (normal AST, ALT) 
4. Increase alkaline phosphatase (ALP) 

 Direct hyperbilirubinemia + increase ALP = cholestatic jaundice (ÍÒ¨à¢ÕÂ¹ 
obstructive juundice ä´� àÁ×èÍ¾Ô¨ÒÃ³ÒÅÑ¡É³Ð·Ò§¤ÅÔ¹Ô¡Ã�ÇÁ´�ÇÂ) 
 àÁ×èÍµÑé§ problem list à»�¹ cholestatic jaundice áÅ�Ç äÁ�ÁÕ¤ÇÒÁ¨Óà»�¹µ�Í§à¢ÕÂ¹ direct 
hypobilirubinemia ÍÕ¡ ➠ à¾ÃÒÐ cholestatic jaundice ¡ç¤×Í direct hyperbilirubinemia 
 Cholestatic jaundice ã¹ÃÒÂ¹Õéà¡Ô´¨Ò¡ acute cholangitis «Öè§Ê�Ç¹ãË­�à¡Ô´¨Ò¡ CBD 
stone 

1) 6 ªÑèÇâÁ§¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ ¼Ù�»�ÇÂàÃÔèÁÁÕÍÒ¡ÒÃ»Ç´·�Í§ãµ�ªÒÂâ¤Ã§¢ÇÒ ÁÕÍÒ¡ÒÃ»Ç´·�Í§áºº
ºÕºæ ¹Ò¹»ÃÐÁÒ³ 20-30 ¹Ò·Õ ÁÕÍÒ¡ÒÃ»Ç´·�Í§à»�¹¾Ñ¡æ ¡Ô¹ÂÒ paracetamol áÅ�Ç ÍÒ¡ÒÃ´Õ
¢Öé¹º�Ò§, tenderness below right costal margin, no rebound tenderness (1 ¤Ðá¹¹)

Colicky (0.5 ¤Ðá¹¹) right upper quadrant (RUQ) abdominal pain for 6 hours (0.5 
¤Ðá¹¹)
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2) Icteric sclerae 
Liver tests : TB 6.2 mg/dL, DB 4.5 mg/dL, albumin 3.9 g/dL, globulin 3.0 g/dL, 
AST 25 IU/L, ALT 29 IU/L, ALP 390 IU/L (2 ¤Ðá¹¹)

Cholestatic (1 ¤Ðá¹¹) jaundice (1 ¤Ðá¹¹)



 ä¢�ÊÙ§ Ë¹ÒÇÊÑè¹ ãª�¤ÓÇ�Ò fever with chill ËÃ×Í¨Ðãª� acute fever with chill à¾×èÍÊ×èÍÇ�Ò
ÍÒ¡ÒÃà»�¹ÁÒäÁ�¹Ò¹¡çä´� 
 ¡Ã³Õ¹ÕéäÁ�µ�Í§àÍÒàÃ×èÍ§ abdominal pain ÁÒµÑé§à»�¹ problem list ÍÕ¡ à¾ÃÒÐàÃ×èÍ§ 
abdominal pain ÍÂÙ�ã¹ problem list ¢�Í·Õè 1 áÅ�Ç 

 â´Â»¡µÔ¡ÒÃ¤Å×è¹äÊ�ÍÒà̈ ÕÂ¹ ÁÑ¡à»�¹ÍÒËÒÃ·Õè¡Ô¹à¢�Òä» äÁ�ÁÕàÅ×Í´»¹ Ö̈§äÁ�µ�Í§¾ÂÒÂÒÁá»Å
Ç�ÒÍÒà̈ ÕÂ¹à»�¹ÍÒËÒÃ·Õè¡Ô¹à¢�Òä»à¢�ÒÁÒäÇ�ã¹ problem list  
 ËÒ¡ÍÒà̈ ÕÂ¹à»�¹àÅ×Í´ ãª�¤ÓÇ�Ò hematemesis (äÁ�¤�ÍÂ¹ÔÂÁãª�¤ÓÇ�Ò bloody vomiting ã¹
¡ÒÃµÑé§ problem list) 
 

 A                                                                                     B 
 0             1              2             3             4             5             6 

 ÅÑ¡É³Ð EKG ã¹¼Ù�»�ÇÂÃÒÂ¹Õé ¨ÐàËç¹ä´�Ç�Ò RR interval äÁ�à·�Ò¡Ñ¹àÅÂ áÅÐ¤ÇÒÁÊÙ§¢Í§ 
QRS complex ¡çäÁ�à·�Ò¡Ñ¹´�ÇÂ Ö̈§àÃÕÂ¡Ç�Ò total irregularites Ã�ÇÁ¡ÑºäÁ�ÊÒÁÒÃ¶ identify P 
wave ä´�ªÑ´à̈ ¹ ➠ à¢�Òä´�¡Ñº atrial fibrillation 
 ã¹¡ÒÃ¹Ñº rate ¢Í§ atrial fibrillation ➠ µ�Í§·Ó¤ÇÒÁà¢�Òã̈ Ç�Ò 1 ª�Í§àÅç¡ = 0.04 
ÇÔ¹Ò·Õ, 1 ª�Í§ãË­� ÁÕ 5 ª�Í§àÅç¡ = 0.20 ÇÔ¹Ò·Õ, ´Ñ§¹Ñé¹ 1 ÇÔ¹Ò·Õ Ö̈§à·�Ò¡Ñº 5 ª�Í§ãË­� 
 ãË�·Ó¡ÒÃ¹Ñº 6 ÇÔ¹Ò·Õ ¨Ò¡¨Ø´ A ä»¨Ø´ B ¨Ðä´�·Ñé§ËÁ´ 17 QRS complex 
 ´Ñ§¹Ñé¹ 1 ¹Ò·Õ = 60 ÇÔ¹Ò·Õ ¨Ðä´�·Ñé§ËÁ´ 17 x 10 = 170 QRS complex = HR 170/
min 
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3) 3 ªÑèÇâÁ§¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ ÍÒ¡ÒÃ»Ç´·�Í§äÁ�´Õ¢Öé¹ àÃÔèÁÁÕÍÒ¡ÒÃä¢�ÊÙ§ Ë¹ÒÇÊÑè¹à»�¹¾Ñ¡æ BT 
40.0 C (1 ¤Ðá¹¹)

Fever with chill (0.5 ¤Ðá¹¹) for 3 hours (0.5 ¤Ðá¹¹)

4) ÁÕÍÒ¡ÒÃ¤Å×è¹äÊ�ÍÒà̈ ÕÂ¹ ÍÒà̈ ÕÂ¹à»�¹ÍÒËÒÃ·Õè¡Ô¹à¢�Òä» äÁ�ÁÕàÅ×Í´»¹ (1 ¤Ðá¹¹)

Nausea and vomiting (0.5 ¤Ðá¹¹) for 6 hours (0.5 ¤Ðá¹¹)

5) PR as ECG ( ãË�¤Ó¹Ç³ heart rate ´�ÇÂ) (2 ¤Ðá¹¹)

Atrial fibrillation (1 ¤Ðá¹¹), 170/min (1 ¤Ðá¹¹)

6) BP 120/55 mmHg (0.5 ¤Ðá¹¹)

Wide pulse pressure



 ÍÒ¨à¢ÕÂ¹à»�¹ diastolic hypotension with wide pulse pressure ä´� áµ�äÁ�ÊÒÁÒÃ¶
à¢ÕÂ¹ hypotension with wide pulse pressure ä´� ➠ à¾ÃÒÐ hypotension ¤ÇÃÁÕ mean 
arterial pressure (MAP) < 65 mmHg ➠ MAP ã¹ÃÒÂ¹Õé = DBP +1/3 (pulse pressure) 
= 55 + (1/3)(120-55) = 55 + (65/3) = 76.66 mmHg «Öè§¨ÐµÑé§ problem list à»�¹ 
hypotension ä´� 

 Tachypnea ·ÕèÁÕ¡ÒÃãª� accessory muscles àÃÕÂ¡Ç�Ò dyspnea ➠ ã¹¡Ã³Õ¹Õé¡ÒÃµÃÇ¨
Ã�Ò§¡ÒÂ·Ò§ÃÐºº respiratory system »¡µÔ ¡Ã³Õ¹Õéà¡Ô´¨Ò¡ Kussmaul breathing «Öè§à¡Ô´¨Ò¡ 
severe metabolic acidosis 
 ¤ÇÒÁ¼Ô´»¡µÔ¢Í§ blood chemistry 
1. Hyperkalemia 
2. Low HCO3 «Öè§ÍÒ¨à¡Ô´¨Ò¡ metabolic acidosis ËÃ×Í respiratory alkalosis ¡çä´� ➠ 

áµ�¶�Òà»�¹ respiratory alkalosis ¤ÇÃ¨Ðà»�¹ normal anion gap ´Ñ§¹Ñé¹ Ö̈§µ�Í§·Ó¡ÒÃ
¤Ó¹Ç³ anion gap ã¹¼Ù�»�ÇÂÃÒÂ¹Õé 

3. Anion gap = Na - (Cl + HCO3) = 136 - (90 + 10) = 136-100 = 36 à»�¹ wide 
anion gap ´Ñ§¹Ñé¹ low HCO3 ã¹¼Ù�»�ÇÂÃÒÂ¹Õé Ö̈§à¡Ô´¨Ò¡ metabolic acidosis 

 ã¹ÃÒÂ¹Õé¼Ù�»�ÇÂà»�¹ cholangitis with sepsis ¡ÒÃãª�¤ÓÇ�Ò acute kidney injury ¨ÐÊ×èÍä´�
´Õ¡Ç�Ò azotemia ¸ÃÃÁ´Ò «Öè§ÍÒ¨à»�¹ acute kidney injury ËÃ×Í chronic kidney disease 

 ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕ leukocytosis (WBC > 11,000/mm3) µÃÇ¨¾º anemia Ã�ÇÁ¡Ñº 
thrombocytopenia «Öè§ÊÒÁÒÃ¶à¢ÕÂ¹ÃÇÁä´�Ç�Ò bicytopenia 
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7) RR 32/min (with accessory muscle use) 
Blood chemistry : Na 136 mmol/L, K 5.9 mmol/L, Cl 90 mmol/L, HCO3 10 mmol/
L (2 ¤Ðá¹¹)

Dyspnea (0.5 ¤Ðá¹¹), Hyperkalemia (0.5 ¤Ðá¹¹), metabolic acidosis (0.5 ¤Ðá¹¹), 
wide anion gap (0.5 ¤Ðá¹¹)

8) Blood chemistry : BUN 36 mg/dL, Cr 2.9 mg/dL (0.5 ¤Ðá¹¹)

Acute kidney injury

9) Pale conjunctivae 
CBC : Hb 7.9 g/dL, WBC 34,000/mm3, platelet 64,000/mm3 (2 ¤Ðá¹¹)

Bicytopenia (1 ¤Ðá¹¹), leukocytosis (1 ¤Ðá¹¹)



 ÅÑ¡É³Ð¢Í§ skin lesion à¢�Òä´�¡Ñº eruptive xanthoma «Öè§º�§ºÍ§¶Ö§ÀÒÇÐ 
hypertriglyceridemia  
 ¼Ù�à¢�ÒÊÍºËÅÒÂ¤¹µÍº xanthelasma «Öè§à»�¹¤ÓµÍº·ÕèäÁ�¶Ù¡µ�Í§ à¾ÃÒÐ xanthelasma ¨Ð
¾º·Õè upper eyelid «Öè§º�§ºÍ¡¶Ö§ÀÒÇÐ hypercholesterolemia 

 ¼Ù�à¢�ÒÊÍººÒ§ÃÒÂµÍº uterectomy äÁ�ä´�ËÁÒÂ¶Ö§¡ÒÃµÑ´Á´ÅÙ¡ÍÍ¡ à»�¹¤ÓµÍº·ÕèäÁ�¶Ù¡
µ�Í§ µ�Í§ãª�¤ÓÇ�Ò hysterectomy 
 ¤ÓÇ�Ò ovariectomy äÁ�ä´�ËÁÒÂ¶Ö§¡ÒÃµÑ´ÃÑ§ä¢�ÍÍ¡ à»�¹¤ÓµÍº·ÕèäÁ�¶Ù¡µ�Í§ µ�Í§ãª�¤ÓÇ�Ò 
oophorectomy 
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10) ¼Ù�»�ÇÂä´�ÃÑº¡ÒÃÇÔ¹Ô¨©ÑÂà»�¹âÃ¤ä¢ÁÑ¹ã¹àÅ×Í´ÊÙ§ ¢³Ð¹Õéä´�ÃÑº¡ÒÃÃÑ¡ÉÒ´�ÇÂ fenofibrate, 
skin lesion as picture (2 ¤Ðá¹¹)

History of dyslipidemia (1 ¤Ðá¹¹) with eruptive xanthoma (1 ¤Ðá¹¹)

11) ¼Ù�»�ÇÂà¤Âä´�ÃÑº¡ÒÃÇÔ¹Ô¨©ÑÂÇ�Òà»�¹à¹×éÍ§Í¡¢Í§Á´ÅÙ¡ ä´�ÃÑº¡ÒÃ¼�ÒµÑ´àÍÒÁ´ÅÙ¡ÍÍ¡ áÅÐ¼�ÒµÑ´
àÍÒ·�Í¹Óä¢�áÅÐÃÑ§ä¢�ÍÍ¡ä»·Ñé§ 2 ¢�Ò§, low midline surgical scar (1 ¤Ðá¹¹)

S/P total abdominal hysterectomy (0.5 ¤Ðá¹¹) with bilateral salpingo-
oohorectomy (0.5 ¤Ðá¹¹) ËÃ×ÍµÍº S/P TAH/BSO



µÍ¹·Õè 3.2 ¨Ò¡¢�ÍÁÙÅµÍ¹·Õè 3.1 áÅÐ¢�ÍÁÙÅ·ÕèãË�µ�Íä» ãË�µÍº¤Ó¶ÒÁµ�Íä»¹ÕéãË�µÍº¤Ó¶ÒÁãË�ä´�ã̈
¤ÇÒÁ (5 ¤Ðá¹¹) 

Coagulogram : PT 20 sec, aPTT 29 sec 

 ÅÑ¡É³Ð peripheral blood smear ¾ºàÁç´àÅ×Í´á´§áµ¡à»�¹¨Ó¹Ç¹ÁÒ¡ (shistocyte) 
«Öè§à¡Ô´¨Ò¡¡ÒÃ·ÕèàÁç´àÅ×Í´á´§¤ÃÙ´¼�Ò¹ËÅÍ´àÅ×Í´·ÕèÁÕ¼¹Ñ§äÁ�àÃÕÂº áµ�¤ÓÇ�Ò shistocyte à»�¹
ÅÑ¡É³Ð¢Í§ RBC áµ�äÁ�ãª�¤Ó·Õè¨ÐàÍÒÁÒµÑé§à»�¹ problem list ã¹¡Ã³Õ¹ÕéãË�µÑé§ problem list à»�¹ 
microangiopathic hemolytic anemia ( = MAHA blood picture)  
 ÊÒàËµØ¢Í§¡ÒÃà¡Ô´ MAHA blood picture ã¹ÃÒÂ¹Õé¤×Í DIC (disseminated  
intravascular coagulation) «Öè§à¡Ô´¨Ò¡ acute cholangitis with sepsis 

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
Abnormal blood smear and coagulogram (2 ¤Ðá¹¹)

Microangiopathic haemolytic anemia (1 ¤Ðá¹¹) with coagulopathy (prolonged PT) 
(1 ¤Ðá¹¹)
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 ¤ÇÒÁ¼Ô´»¡µÔ¢Í§ coagulogram ã¹ÃÒÂ¹Õé ¤×Í prologed PT áµ� PTT »¡µÔ ➠ ÊÒàËµØ
à¹×èÍ§¨Ò¡ factor VII ÁÕ half life ÊÑé¹ÊØ´ ´Ñ§¹Ñé¹àÁ×èÍÁÕ¡ÒÃãª� coagulation factor ä»äÁ�Ç�ÒàËµØã´æ 
¡çµÒÁ ¨Ðà¡Ô´¤ÇÒÁ¼Ô´»¡µÔµ�Í factor VII ¡�Í¹ «Öè§·ÓãË�à¡Ô´ prolonged PT 
 ã¹¡ÒÃà¢ÕÂ¹ problem list ¨Ðà¢ÕÂ¹Ç�Ò coagulopathy ÍÂ�Ò§à´ÕÂÇäÁ�ä´� µ�Í§à¢ÕÂ¹Ç�Òà»�¹ 
prolonged PT, prolonged PTT ËÃ×Í prolonged PT/PTT 

 ¤ÇÒÁ¼Ô´»¡µÔ·Õè¾º¤×Í neutrophil ·Õè¾º¤×Í vacuole ã¹ cytoplasm àÃÕÂ¡Ç�Ò 
vacuolization «Öè§à¡Ô´¨Ò¡¡ÒÃ fusion ¡Ñ¹¢Í§ phagosome (̈ Ò¡¡ÃÐºÇ¹¡ÒÃ phagocytosis ã¹
¡ÒÃ¨Ñº¡Ô¹àª×éÍ) áÅÐ lysosome «Öè§ÀÒÂã¹¨ÐÁÕ enzymes ÁÒÂ�ÍÂÊÔè§á»Å¡»ÅÍÁ  
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2) ãË�ºÃÃÂÒÂ¤ÇÒÁ¼Ô´»¡µÔ¢Í§ neutrophils ã¹¼Ù�»�ÇÂÃÒÂ¹Õé ¾Ã�ÍÁ¡Åä¡¡ÒÃà¡Ô´¤ÇÒÁ¼Ô´»¡µÔ (1 
¤Ðá¹¹)

Vacuolization (0.5 ¤Ðá¹¹) à¡Ô´¨Ò¡ phago-lysosome fusion (0.5 ¤Ðá¹¹)



 
Arterial blood gas (room air) : pH 7.24, PaCO2 30 mmHg, PaO2 95 mmHg, HCO3 10 
mmol/L 

¢Ñé¹µÍ¹¡ÒÃÍ�Ò¹ arterial blood gas 
1. Oxygenation : ã¹ÃÒÂ¹Õé PaO2 95 mmHg (room air) ¶×ÍÇ�ÒäÁ�ÁÕ hypoxemia ➠ Ö̈§

äÁ�ÁÕ¤ÇÒÁ¨Óà»�¹µ�Í§¤Ó¹ÇÏ A-a gradient 
2. Ventilation : ã¹ÃÒÂ¹Õé PaCO2 30 mmHg (< 35 mmHg) Ö̈§á»Å¼Åà»�¹ 

hyperventilation ËÃ×Í hypocapnia ËÃ×Í hypocarbia 
3. Acid-base disorder : ãË�·Ó¡ÒÃËÒ primary acid-base disorder ¡�Í¹ ➠ ã¹ÃÒÂ¹Õé 

pH 7.24 (< 7.35) áÊ´§Ç�Òà»�¹ acidosis «Öè§µ�Í§ÁÒËÒµ�Íä»Ç�Òã¹ÃÒÂ¹Õéà»�¹ metabolic 
acidosis ËÃ×Í respiratory acidosis 

3) ãË�Í�Ò¹áÅÐá»Å¼Å arterial blood gas (2 ¤Ðá¹¹)

No hypoxemia (0.5 ¤Ðá¹¹), hyperventilation (0.5 ¤Ðá¹¹), metabolic acidosis (0.5 
¤Ðá¹¹) with respiratory acidosis (0.5 ¤Ðá¹¹)
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 ã¹ÃÒÂ¹Õé pH à»�¹ acidosis ·ÕèÁÕ serum HCO3 µèÓ (HCO3 = 10 mmol/L, < 22 mmol/
L) Ö̈§à»�¹ metabolic acidosis 
 µ�Í§·Ó¡ÒÃËÒµ�Íä»Ç�Òà»�¹ pure metabolic acidosis ËÃ×ÍÁÕ respiratory disorder 
Ã�ÇÁ´�ÇÂ ➠ µ�Í§·Ó¡ÒÃ¤Ó¹Ç³ predicted PaCO2  
 ´Ñ§¹Ñé¹ predicted PaCO2 = (1.5 x HCO3) + 8 +/- 2 
 Predicted PaCO2 = (1.5 x 10) + 8 +/-2 = 23 +/- 2 mmol/L 
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 ¨ÐàËç¹Ç�Ò PaCO2 ã¹¼Ù�»�ÇÂÃÒÂ¹Õé = 30 mmHg «Öè§ÊÙ§¡Ç�Ò predicted PaCO2 ´Ñ§¹Ñé¹¼Ù�
»�ÇÂ Ö̈§ÁÕ respiratory acidosis Ã�ÇÁ´�ÇÂ ➠ à¹×èÍ§¨Ò¡ã¹ÃÒÂ¹ÕéÍÒ¡ÒÃà¡Ô´¢Öé¹àÃçÇ¡Ç�Ò 48 ªÁ. ¤Ó
µÍº·ÕèÊÁºÙÃ³�¢Í§ acid-base disorder ¤×Í metabolic acidosis with acute respiratory 
acidosis  
 ËÒ¡¼Ù�à¢�ÒÊÍºµÍºÇ�Ò metabolic acidosis with compensated respiratory alkalosis 
¤ÓµÍºáºº¹Õéà·�Ò¡Ñº metabolic acidosis ÍÂ�Ò§à´ÕÂÇ äÁ�ä´�ËÁÒÂ¶Ö§ metabolic acidosis with 
respiratory alkalosis «Öè§à»�¹ combine acid-base disorder 
 ¼Ù�»�ÇÂ·ÕèÁÕ metabolic acidosis ¡ÒÃËÒÂã̈ àÃçÇà¡Ô´¨Ò¡ Kussmaul breathing «Öè§ H+ ¨Ð
ä»¡ÃÐµØ�¹ DRG (dorsal respiratory group ·Õè medulla) «Öè§¨ÐÊ�§ÊÑ­­Ò³ä»·Õè phrenic 
nerve ·Õèä»àÅÕéÂ§ diaphragm  

 áµ�¡ÒÃËÒÂã̈ áºº Kussmaul breathing ¹Ò¹æ ¨Ðµ�Í§ãª� diaphragm áÅÐ accessory 
muscles ÍÂ�Ò§ÁÒ¡ ã¹·ÕèÊØ´¼Ù�»�ÇÂ¨Ðà¡Ô´¡ÒÃÍ�Í¹Å�Ò¢Í§¡Å�ÒÁà¹×éÍàËÅ�Ò¹Õé (respiratory muscles 
fatigue) Ö̈§·ÓãË�à¡Ô´ respiratory acidosis µÒÁÁÒ ã¹¢³Ð·ÕèÊÒàËµØ¢Í§ metabolic acidosis 
¡çÂÑ§äÁ�ä´�ÃÑº¡ÒÃá¡�ä¢ ·ÓãË� pH µèÓÅ§ä»ÍÕ¡ ·ÓãË�à¡Ô´ acidosis ÃØ¹áÃ§¢Öé¹ä»ÍÕ¡ 
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µÍ¹·Õè 4 ãË�µÍº¤Ó¶ÒÁµ�Íä»¹ÕéãË�ä´�ã̈ ¤ÇÒÁ (20 ¤Ðá¹¹) 

µÍ¹·Õè 4.1 (4 ¤Ðá¹¹) 
 ªÒÂÍÒÂØ 57 »� »ÃÐÁÒ³ 2 à´×Í¹¡�Í¹ àÃÔèÁÁÕÍÒ¡ÒÃà̈ çºË¹�ÒÍ¡àÇÅÒÍÍ¡áÃ§ ÇÑ¹¹Õé 1 ªÑèÇâÁ§
¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ ÁÕÍÒ¡ÒÃà̈ çºË¹�ÒÍ¡á¹�¹æ µÃ§¡ÅÒ§Ë¹�ÒÍ¡Ã�ÒÇä»µ�¹á¢¹«�ÒÂ´�Ò¹ã¹ Ã�ÇÁ¡ÑºÁÕ
ÍÒ¡ÒÃàË§×èÍáµ¡ 
 ECG 12 leads ¾ºÅÑ¡É³Ð´Ñ§áÊ´§ 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ¡ÒÃà̈ çºË¹�ÒÍ¡à©ÕÂº¾ÅÑ¹ã¹¼Ù�»�ÇÂÃÒÂ¹Õé à¢�Òä´�¡Ñº acute coronary syndrome «Öè§àÃÔèÁ
¨Ò¡ narrowing ¢Í§ coronary artery ¨Ò¡ atherosclerosis (plaque) «Öè§·ÓãË�¼Ù�»�ÇÂà̈ çº
Ë¹�ÒÍ¡àÇÅÒÍÍ¡áÃ§ µ�ÍÁÒàÁ×èÍÁÕ acute plaque change Â�ÍÁà»�¹¡ÒÃ expose tissue factor 
¨Ð¡ÃÐµØ�¹ platelet aggregation (primary hemostasis) áÅÐ coagulation cascade 
(secondary hemostasis) ·ÓãË� coronary artery ÍØ´µÑ¹ÍÂ�Ò§ÃÇ´àÃçÇ Ö̈§·ÓãË�à¡Ô´¡ÒÃà̈ çº
Ë¹�ÒÍ¡à©ÕÂº¾ÅÑ¹  
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 ¼Ù�à¢�ÒÊÍººÒ§ÃÒÂµÍº dyspnea on exertion «Öè§à»�¹¤ÓµÍº·Õè¼Ô´ à¾ÃÒÐ¼Ù�»�ÇÂà̈ çº
Ë¹�ÒÍ¡ (chest pain) äÁ�ä´�àË¹×èÍÂ (dyspnea) 

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
»ÃÐÁÒ³ 2 à´×Í¹¡�Í¹ àÃÔèÁÁÕÍÒ¡ÒÃà̈ çºË¹�ÒÍ¡àÇÅÒÍÍ¡áÃ§ (0.5 ¤Ðá¹¹)

Chest pain on exertion for 2 months
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2) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
1 ªÑèÇâÁ§¡�Í¹ÁÒâÃ§¾ÂÒºÒÅ ÁÕÍÒ¡ÒÃà̈ çºË¹�ÒÍ¡á¹�¹æ µÃ§¡ÅÒ§Ë¹�ÒÍ¡Ã�ÒÇä»µ�¹á¢¹«�ÒÂ
´�Ò¹ã¹ Ã�ÇÁ¡ÑºÁÕÍÒ¡ÒÃàË§×èÍáµ¡ (1.5 ¤Ðá¹¹)

Chest pain (0.5 ¤Ðá¹¹), radiate to medial size of arm (0.5 ¤Ðá¹¹) with 
diaphoresis (0.5 ¤Ðá¹¹) for 1 hour 



 ¡ÒÃ»Ç´áÅ�ÇÁÕÍÒ¡ÒÃÃ�ÒÇ äÁ�ä´�à·�Ò¡Ñº refer pain áµ�¨Ðãª�¤ÓÇ�Ò pain radiate ä»·Õèã´ ➠ 
¡Ã³Õ¹Õé¼Ù�»�ÇÂ¨Ð radiate ä»·Õèµ�¹á¢¹«�ÒÂ´�Ò¹ã¹ (medial side of arm) «Öè§àÁ×èÍà¡Ô´ cardiac 
pain Ê�Ç¹ãË­� (T2-T4) ¨ÐÃ�ÒÇä»á¢¹«�ÒÂ´�Ò¹ã¹ «Öè§¡Åä¡à¡Ô´ä´�¨Ò¡ 
1. ã¹ÁØÁÁÍ§¢Í§ nerve root ¨ÐÃ�ÒÇä» T1, T2 «Öè§¨ÐÍÂÙ�·ÕèµÓáË¹�§ medial side of arm 
2. ã¹ÁØÁÁÍ§¢Í§ peripheral nerve ¨ÐÊ�§ä»·Õè intercostobrachial nerve (branch of T2 

spinal nerve) «Öè§¨Ðä»àª×èÍÁµ�Í¡Ñº medial cutaneous nerve of arm «Öè§¨ÐÍÂÙ�·Õè
µÓáË¹�§ medial side of arm 

 àË§×èÍÍÍ¡ (diaphoresis) à¡Ô´¨Ò¡¡ÒÃ¡ÃÐµØ�¹ sympathetic nervous system 

 ¡ÒÃÍ�Ò¹ EKG ã¹¼Ù�»�ÇÂ·ÕèÊ§ÊÑÂ acute coronary syndrome ¨Ðµ�Í§ÁÍ§µÒÁ EKG lead 
·ÕèàÅÕéÂ§´�ÇÂàÊ�¹àÅ×Í´à´ÕÂÇ¡Ñ¹ äÁ�¤ÇÃÁÍ§äÅ�ä»µÒÁ EKG lead ·ÕèµÔ´¡Ñ¹ à¾ÃÒÐ¨Ð·ÓãË�¡ÒÃá»Å¼Å
äÁ�à»�¹ÃÐºº 
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3) ËÅÍ´àÅ×Í´ËÑÇã̈ ·ÕèÁÕ¾ÂÒ Ô̧ÊÀÒ¾ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¤×ÍËÅÍ´àÅ×Í´ã´ ¾Ã�ÍÁàËµØ¼Å (2 ¤Ðá¹¹)

Left anterior descending a. (1 ¤Ðá¹¹) à¹×èÍ§¨Ò¡¾º ST elevation (0.5 ¤Ðá¹¹) ã¹ 
lead V1-V4 (0.5 ¤Ðá¹¹)



 ¨Ò¡ÀÒ¾ EKG ã¹â̈ ·Â� ¼Ù�»�ÇÂÃÒÂ¹Õé¾º ST elevation (J point ÍÂÙ�ÊÙ§¡Ç�Ò isoelectric 
line) ·Õè lead V1-V4 «Öè§µÃ§¡Ñº anteroseptal (anterior) wall «Öè§àÅÕéÂ§´�ÇÂàÊ�¹àÅ×Í´ left 
anterior descending artery (LAD) ➠ Provisional diagnosis ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¤×Í acute 
anteroseptal wall myocardial infarction 
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µÍ¹·Õè 4.2 (4 ¤Ðá¹¹) 
 ªÒÂÍÒÂØ 45 »� ÁÕâÃ¤»ÃÐ¨ÓµÑÇ¤×Í chronic hepatitis B infection ÁÕä¢�ÁÒ¹Ò¹ 3 ÇÑ¹ »Ç´
·�Í§·ÑèÇæ ·�Í§ àÃÔèÁ«ÖÁÅ§ÁÒ 1 ÇÑ¹ 
 Physical examination : BP 120/55 mmHg, flapping tremor positive 
 Abdomen : Soft, generalize abdominal tenderness, no rebound tenderness, 
liver not palpable, spleen 2 FB below left costal margin, fluid thrill positive, 
shifting dullness positive 
 Blood chemistry : BUN 5 mg/dL, Cr 1.1 mg/dL, Na 135 mmol/L, K 2.6 
mmol/L, Cl 100 mmol/L, HCO3 25 mmol/L 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÒ´�ÇÂ alteration of consciousness ã¹¼Ù�
»�ÇÂâÃ¤µÑº Ã�ÇÁ¡Ñº¡ÒÃµÃÇ¨ flapping tremor positive Ö̈§
¤Ô´¶Ö§ hepatic encephalopathy ÁÒ¡·ÕèÊØ´ 
 ¡ÒÃ·Õè¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕ splenomegaly ã¹¼Ù�»�ÇÂâÃ¤µÑº 
à¹×èÍ§¨Ò¡à¡Ô´ portal hypertension (portal vein = splenic 
v. + superior mesenteric v.) àÁ×èÍà¡Ô´âÃ¤µÑºàÃ×éÍÃÑ§ ·ÓãË�
àÅ×Í´ã¹ portal system à¢�Òä»ÂÑ§µÑºäÁ�´Õ Ö̈§·ÓãË�à¡Ô´ back 
pressure ä»·Õè splenic vein Ö̈§·ÓãË�àÅ×Í´¤Ñè§ã¹Á�ÒÁ ·ÓãË�Á�ÒÁ
âµ (splenomegaly) 
 ¡ÒÃµÃÇ¨¾º generalize abdominal tenderness äÁ�ÊÒÁÒÃ¶ÃÐºØÍÇÑÂÇÐã¹ª�Í§·�Í§·Õè
á¹�¹Í¹·ÕèÁÕ¾ÂÒ Ô̧ÊÀÒ¾ä´� áµ�¼Ù�»�ÇÂÃÒÂ¹ÕéµÃÇ¨¾º fluid thrill áÅÐ shifting dullness áÊ´§Ç�Ò
ÁÕÊÒÃ¹éÓã¹ peritoneal cavity »ÃÔÁÒ³ÁÒ¡ ( = ascites) ➠ àÁ×èÍ ascites ÁÕ¡ÒÃµÔ´àª×éÍ ·ÓãË� 
peritoneum ÍÑ¡àÊº àÃÕÂ¡Ç�Ò peritonitis ➠ ãË� provisional diagnosis à»�¹ spontaneous 
bacterial peritonitis (ÃÍàÃÕÂ¹ã¹ÃÒÂÇÔªÒ SIID 320 Gastrointestinal and hepatobiliary 
system II) 
 àÁ×èÍà¡Ô´ hepatic encephalopathy ÁÑ¡à¡Ô´Ã�ÇÁ¡Ñº¡ÒÃ·ÕèµÑº·Ó§Ò¹ä´�Å´Å§ àÃÕÂ¡Ç�Ò liver 
failure «Öè§·ÓãË�» Ô̄¡ÔÃÔÂÒ·Õèà¡Ô´¢Öé¹·ÕèµÑºà¡Ô´ä´�Å´Å§ 

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
Liver not palpable, spleen 2 FB below left costal margin, fluid thrill positive, 
shifting dullness positive (1 ¤Ðá¹¹)

Splenomegaly (0.5 ¤Ðá¹¹), ascites (0.5 ¤Ðá¹¹)

2) Flapping tremor ã¹¼Ù�»�ÇÂÃÒÂ¹Õé à¡Ô´à¹×èÍ§ÁÒ¨Ò¡ÊÒàËµØã´ (1 ¤Ðá¹¹)

Hepatic encephalopathy
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 ã¹¼Ù�»�ÇÂ liver failure ¨Ð
·ÓãË� urea cycle à¡Ô´¢Öé¹äÁ�ä´� â´Â 
urea cycle (à¡Ô´ã¹ mitochondria 
áÅÐ cytoplasm) à»�¹¡ÃÐºÇ¹¡ÒÃ 
detoxification ¢Í§ NH3 ➠ ´Ñ§¹Ñé¹
¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕ¤�Ò BUN (Blood urea 
nitrogen) µèÓ¡Ç�Ò»¡µÔ (< 7 mg/
dL)  
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3) ãË�á»Å¼Å¡ÒÃµÃÇ¨·Ò§Ë�Í§»¯ºÑµÔ¡ÒÃµ�Íä»¹Õé ¾Ã�ÍÁºÍ¡ÊÒàËµØ (1 ¤Ðá¹¹) 
Blood chemistry : BUN 5 mg/dL, Cr 1.1 mg/dL

Low BUN (0.5 ¤Ðá¹¹) à¹×èÍ§¨Ò¡ÁÕ urea cycle defect (0.5 ¤Ðá¹¹)



 Hypokalemia ·ÓãË�à¡Ô´ deamination (àÍÒ amino group ÍÍ¡¨Ò¡ amino acid)  ã¹
µÓáË¹�§¢Í§ proximal tubule ·ÓãË�ä´� ìNH3 ÍÍ¡ÁÒÁÒ¡¢Öé¹ «Öè§ã¹¼Ù�»�ÇÂ liver failure µÑº¨Ð
à»ÅÕèÂ¹ NH3 à»�¹ urea ä´�Å´Å§ Ö̈§·ÓãË� NH3 ¤Ñè§ã¹àÅ×Í´ ·ÓãË�à¡Ô´ hepatic encephalopathy 
( = hypokalemia ·ÓãË� hepatic encephalopathy ÃØ¹áÃ§ÁÒ¡¢Öé¹) 

Ë¹�Ò·Õè 50

4) ¤ÇÒÁ¼Ô´»¡µÔ¢Í§ potassium à¡ÕèÂÇ¢�Í§¡Ñº¡ÒÃ«ÖÁã¹¼Ù�»�ÇÂÃÒÂ¹ÕéÍÂ�Ò§äÃ (1 ¤Ðá¹¹)

NH3 ã¹àÅ×Í´ÊÙ§¢Öé¹ (0.5 ¤Ðá¹¹) à¹×èÍ§¨Ò¡à¡Ô´ deamination ¢Í§ glutamine à¾ÔèÁ¢Öé¹ (0.5 
¤Ðá¹¹)



µÍ¹·Õè 4.3 (4 ¤Ðá¹¹) 
 Ë­Ô§ÍÒÂØ 35 »� ÍÒªÕ¾ªÒÇ¹Ò ¨. àÅÂ ÁÕÍÒ¡ÒÃàËÁ×Í¹¨ÐË¹�ÒÁ×´à»�¹ÅÁ «ÖÁÅ§ËÅÑ§¨Ò¡ä»·Ó
¹Òä´� 1 ªÑèÇâÁ§ 
 Physical examination : PR (as ECG), BP 90/60 mmHg 
 Tears from both eyes, drooling of saliva, increase bowel sound 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ¼Ù�»�ÇÂÁÕÍÒªÕ¾à»�¹à¡ÉµÃ¡Ã ÍÍ¡ä»·Ó¹Ò ËÅÑ§¨Ò¡¹Ñé¹ÁÕÍÒ¡ÒÃ·Õèº�§¶Ö§ parasympathetic 
hyperstimulation ( = cholinergic excess) Ö̈§¤Ô´¶Ö§ organophosphate poisoning ËÃ×Í 
carbamate poisoning (ÃÍàÃÕÂ¹ã¹ÃÒÂÇÔªÒ SIID 315) ÍÍ¡Ä· Ô̧ìà»�¹ anticholinesterase 

      P  QRS  T      P               P  QRS   T       P                P  QRS  T 

                                                           
       

  
 ÅÑ¡É³Ð¢Í§ EKG ã¹¼Ù�»�ÇÂÃÒÂ¹Õé ¾º P wave 2 µÑÇ µÒÁ´�ÇÂ QRS 1 µÑÇ à¢�Òä´�¡Ñº AV 
block (second degree AV block) äÁ�ãª� sinus rhythm 
 ¤Ó¹Ç³ HR â´Â¹Ñº¨Ò¡ QRS complex ¨¹¶Ö§ QRS complex ( â´Â·ÑèÇä»¹Ñº¨Ò¡ R 
wave ¨¹¶Ö§ R wave) ä´� 8  ª�Í§ãË­� ➠ ¤Ó¹Ç³ HR = 300/8 = 37.5/min  

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
PR as ECG ( ãË�·Ó¡ÒÃ¤Ó¹Ç³ heart rate ´�ÇÂ) (2 ¤Ðá¹¹)

AV block (1 ¤Ðá¹¹), HR 37.5/min (µÍºã¹ª�Ç§ 35-40) (1 ¤Ðá¹¹)

2) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ  
Tears from both eyes, drooling of saliva (1 ¤Ðá¹¹)

Lacrimation (0.5 ¤Ðá¹¹), (hyper) salivation (0.5 ¤Ðá¹¹)

3) ãË�ºÍ¡ª×èÍ autonomic ganglion A ¾Ã�ÍÁÍÇÑÂÇÐ·Õèä»àÅÕéÂ§ (1 ¤Ðá¹¹)

Otic ganglion (0.5 ¤Ðá¹¹) àÅÕéÂ§ parotid gland (0.5 ¤Ðá¹¹)
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 ¢�Í¹Õé¼Ù�à¢�ÒÊÍºµÍº¼Ô´¨Ó¹Ç¹ÁÒ¡ Ê�Ç¹ãË­�µÍº  pterygopalatine ganglion (A)    
µ�Í§ÊÑ§à¡µÇ�Ò pterygopalatine ganglion ÍÂÙ�·Õè pterygopalatine fossa 
áµ�¨Ò¡â̈ ·Â�»�­ËÒ autonomic ganglion ·ÕèãË� identify äÁ�ä´�ÍÂÙ�ã¹ 
pterygopalatine fossa áµ�ÍÂÙ�ã¹ infratemporal fossa «Öè§à»�¹·ÕèÍÂÙ�¢Í§ 
otic ganglion «Öè§¨Ðä»àÅÕéÂ§ parotid gland (ÀÒ¾º¹áÊ´§ 
pterygopalatine ganglion ÀÒ¾Å�Ò§áÊ´§ otic ganglion) 
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µÍ¹·Õè 4.4 (4 ¤Ðá¹¹) 
 Ë­Ô§ÍÒÂØ 35 »� ÁÕÍÒ¡ÒÃá¢¹¢ÒÍ�Í¹áÃ§ÁÒ¡¢Öé¹à»�¹àÇÅÒ 2 à´×Í¹ ÁÑ¡¨ÐÍ�Í¹áÃ§ª�Ç§µÍ¹
º�ÒÂµÍ¹àÂç¹ 
 Physical examination 
Cranial nerves : Ptosis both eyes, pupil 2.5 mm in diameter, both react to light 
     : Can’t smile bilaterally, can’t close eye bilaterally 

Motor : Hypotonia, DTR 2+ all, plantar reflex : flexor response both 

Sensory system : No impairment of sensation 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕÍÒ¡ÒÃÍ�Í¹áÃ§ µÃÇ¨Ã�Ò§¡ÒÂ¾º proximal muscle weakness «Öè§à»�¹ 
lower motor neuron type (DTR 2+, plantar reflex - flexor response both) â´Â·ÕèÁÕ
ÍÒ¡ÒÃÍ�Í¹áÃ§¨Ò¡¡ÒÃãª�¡Å�ÒÁà¹×éÍ«éÓæ (Í�Í¹áÃ§ª�Ç§º�ÒÂËÃ×ÍàÂç¹) Ã�ÇÁ¡ÑºäÁ�ÁÕ sensory 
involvement Ö̈§¤Ô´¶Ö§ÃÍÂâÃ¤·Õè neuromusclular junction 
 Provisional diagnosis ã¹¼Ù�»�ÇÂÃÒÂ¹Õé¤×Í myasthenia gravis (ä´�àÃÕÂ¹ä»áÅ�Çã¹ GA 
¢Í§ÃÒÂÇÔªÒ SIID 213) 

Brachioradialis m. 5/5 5/5 Tibialis anterior m. 5/5 5/5

Wrist flexor m. 5/5 5/5 Tibialis posterior m. 5/5 5/5

Wrist extensor m. 5/5 5/5 Peroneus longus m. 5/5 5/5

Finger abduction m. 5/5 5/5 Peroneus brevis m. 5/5 5/5

Finger adduction m. 5/5 5/5 Iliopsoas m. 3/5 3/5

Opposition m. 5/5 5/5 Quadriceps m. 2/5 3/5

Deltoid m. 3/5 2/5 Adductor m. 2/5 3/5

Biceps m. 4/5 4/5 Gluteus medius m. 3/5 3/5

Triceps m. 3/5 2/5 Biceps femoris m. 4/5 3/5
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 ¨Ò¡ÀÒ¾ ¼Ù�»�ÇÂÁÍ§ä»´�Ò¹«�ÒÂä´�äÁ�ÊØ´ Ö̈§µÑé§ problem list à»�¹ left lateral rectus 
palsy ( = left C.N. VI palsy, left abducens nerve palsy) 
 à»ÃÕÂºà·ÕÂº¡ÑºÀÒ¾´�Ò¹Å�Ò§ã¹¼Ù�»�ÇÂ·Õèä´�ÃÑº¡ÒÃÇÔ¹Ô¨©ÑÂà»�¹ right lateral rectus palsy 
·Õèä´�ÊÍ¹ä»áÅ�Ç   

 ¤ÇÃµÑé§ problem list à»�¹ facial diplegia ÍÒ¨ãª�¤ÓÇ�Ò bilateral facial palsy ËÃ×Í 
bilateral facial weakness  

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
Abnormal eye examination as picture (1 ¤Ðá¹¹)

Left lateral rectus palsy
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2) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ  
Can’t smile bilaterally, can’t close eye bilaterally (1 ¤Ðá¹¹)

Facial diplegia (0.5 ¤Ðá¹¹), lower motor neuron type (0.5 ¤Ðá¹¹)
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3) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
Abnormal motor system examination (1 ¤Ðá¹¹)

Quadriparesis (generalized motor weakness) (0.5 ¤Ðá¹¹), proximal muscle 
weakness (0.5 ¤Ðá¹¹)

4) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ áÅÐãË�ºÍ¡Ç�Ò¼Ù�»�ÇÂÁÕÃÍÂâÃ¤ã¹ºÃÔàÇ³ã´
¢Í§ÃÐºº»ÃÐÊÒ· 
ÁÑ¡Í�Í¹áÃ§ã¹ª�Ç§º�ÒÂáÅÐª�Ç§àÂç¹ (1 ¤Ðá¹¹)

Fatigability (0.5 ¤Ðá¹¹), neuromuscular junction (0.5 ¤Ðá¹¹)



 

 ¼Ù�à¢�ÒÊÍººÒ§ÃÒÂµÍº pontine lesion, medullary lesion «Öè§à»�¹¤ÓµÍº·ÕèäÁ�¶Ù¡µ�Í§ 
à¾ÃÒÐ¼Ù�»�ÇÂÃÒÂ¹ÕéäÁ�ÁÕÍÒ¡ÒÃáÊ´§¢Í§ upper motor neuron lesion áÁ�Ç�Ò¨ÐµÃÇ¨ä´� cranial 
nerve involement ¡çµÒÁ 
 ä´�à¹�¹ÂéÓä»µÍ¹·ÕèÊÍ¹áÅ�ÇÇ�Ò ¡ÒÃ·Õè¨Ðà»�¹ brain stem lesion µ�Í§»ÃÐ¡Íºä»´�ÇÂ 
cranial nerve palsy (LMN) + long tract sign ➠ ´Ñ§¹Ñé¹ËÒ¡à»�¹ motor weakness Ö̈§
µ�Í§à»�¹ upper motor neuron lesion à¹×èÍ§¨Ò¡à¡Ô´¾ÂÒ Ô̧ÊÀÒ¾·Õè corticospinal tract 

äÁ�Ç�Ò¨ÐÃÙ�ÊÖ¡ÍÂ�Ò§äÃ¡ÑºÇÔªÒ¹Õé¡çµÒÁ 
¢ÍãË�àµÔºâµà»�¹ ¹È.¾. ·Õèà¡�§ ´Õ ÁÕ¤ÇÒÁÊÒÁÒÃ¶  
¾Ã�ÍÁ·Õè¨Ð½�Ò¿�¹ÍØ»ÊÃÃ¤ã¹¡ÒÃàÃÕÂ¹ã¹ªÑé¹»� 3 µ�Íä» 
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µÍ¹·Õè 4.5 (4 ¤Ðá¹¹) 
 Ë­Ô§ÍÒÂØ 65 »� ÁÕâÃ¤»ÃÐ¨ÓµÑÇ¤×Í chronic kidney 
disease ÁÕ¡�Í¹·Õè¤Íà¤Å×èÍ¹µÒÁ¡ÒÃ¡Å×¹¤�ÍÂæ âµ¢Öé¹ÁÒ 1 »� ä´�
ÃÑº¡ÒÃÇÔ¹Ô¨©ÑÂà»�¹ CA thyroid á¾·Â�ä´�·Ó¡ÒÃ¼�ÒµÑ´µ�ÍÁ Ņ̃Â
ÃÍÂ´�ÍÍ¡ä» 
 ËÅÑ§¼�ÒµÑ´ä´� 1 ÇÑ¹ ¼Ù�»�ÇÂÁÕÍÒ¡ÒÃàÊÕÂ§áËº ä´�·Ó¡ÒÃ
µÃÇ¨¡ÒÃà¤Å×èÍ¹äËÇ¢Í§ vocal cord ¾ºÅÑ¡É³Ð´Ñ§áÊ´§ 

 Blood chemistry : BUN 56 mg/dL, Cr 6.7 mg/dL, Na 134 mmol/L, K 5.6 
mmol/L, Cl 100 mmol/L, HCO3 16 mmol/L 

ÍÀÔ»ÃÒÂ»ÃÐà´ç¹ÊÓ¤Ñ­ 

 ËÅÑ§¼�ÒµÑ´àÍÒµ�Í§ Ņ̃ÂÃÍÂ´�ÍÍ¡ (S/P thyroidectomy) ¼Ù�»�ÇÂÁÕÍÒ¡ÒÃàÊÕÂ§áËº 
(dysphonia) à¹×èÍ§¨Ò¡ right vocal cord äÁ�¤�ÍÂ¢ÂÑº à¡Ô´à¹×èÍ§¨Ò¡¡ÒÃ·Ó thyroidectomy 
·ÓãË�à¡Ô´ injury µ�Í right recurrent laryngeal nerve ➠ ¼Ù�à¢�ÒÊÍºµ�Í§·ÃÒºÇ�Ò thyroid 
gland ÍÂÙ�ã¡Å�ªÔ´¡Ñº recurrent laryngeal nerve 

         Left vocal cord palsy                        Right vocal cord palsy 
 

                

1) ãË�·Ó¡ÒÃ»ÃÑº problem list µ�Íä»¹ÕéãË�àËÁÒÐÊÁ 
ËÅÑ§¼�ÒµÑ´ä´� 1 ÇÑ¹ ¼Ù�»�ÇÂÁÕÍÒ¡ÒÃàÊÕÂ§áËº ä´�·Ó¡ÒÃµÃÇ¨¡ÒÃà¤Å×èÍ¹äËÇ¢Í§ vocal cord 
¾ºÅÑ¡É³Ð´Ñ§áÊ´§ (2 ¤Ðá¹¹)

S/P thyroidectomy for 1 day (1 ¤Ðá¹¹), right vocal cord paralysis/ palsy         
(1 ¤Ðá¹¹)
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 áÁ�â¨·Â�ã¹¢�Í 1) ¨Ðà¢ÕÂ¹á¤�Ç�ÒËÅÑ§¼�ÒµÑ´ ¼Ù�à¢�ÒÊÍº¡çµ�Í§à¢ÕÂ¹Ç�Ò S/P thyroidectomy 
à¹×èÍ§¨Ò¡ thyroidectomy ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ �̧¡Ñº recurrent laryngeal nerve injury ➠ ¼Ù�à¢�Ò
ÊÍº¾ÅÒ´»ÃÐà´ç¹¹Õé¨Ó¹Ç¹ÁÒ¡ 

 µ�Í§ÃÐºØ¢�Ò§¢Í§ recurrent laryngeal nerve ´�ÇÂ à¾ÃÒÐÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ �̧¡Ñº¢�Ò§·Õèà¡Ô´ 
vocal cord palsy áÅÐÊÑÁ¾Ñ¹ �̧¡Ñº¤Ó¶ÒÁ¢�Í 3) «Öè§à¡ÕèÂÇ¢�Í§¡Ñº embryonic origin 
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2) ¾ÂÒ Ô̧ÊÀÒ¾¢Í§¼Ù�»�ÇÂÃÒÂ¹Õéà¡Ô´¢Öé¹·ÕèàÊ�¹»ÃÐÊÒ·àÊ�¹ã´ (1 ¤Ðá¹¹)

Right (0.5 ¤Ðá¹¹) recurrent laryngeal nerve (0.5 ¤Ðá¹¹)

3) àÊ�¹»ÃÐÊÒ·¢�Ò§·ÕèÁÕ¾ÂÒ Ô̧ÊÀÒ¾¤Å�Í§ËÅÍ´àÅ×Í´ã´ (0.5 ¤Ðá¹¹)

Right (0.5 ¤Ðá¹¹) subclavian artery (0.5 ¤Ðá¹¹)

4) ¼Ù�»�ÇÂÃÒÂ¹ÕéÁÕ unmeasured anion ã´ÁÒ¡¡Ç�Ò»¡µÔ·ÕèÍ Ô̧ºÒÂ plasma HCO3- µèÓã¹¼Ù�»�ÇÂ
ÃÒÂ¹Õé (0.5 ¤Ðá¹¹)

HPO42- ËÃ×Í phosphoric acid 



 Blood chemistry : BUN 56 mg/dL, Cr 6.7 mg/dL, Na 134 mmol/L, K 5.6 
mmol/L, Cl 100 mmol/L, HCO3 16 mmol/L 

 ¼Ù�»�ÇÂÃÒÂ¹Õéä´�ÃÑº¡ÒÃÇÔ¹Ô¨©ÑÂÇ�Òà»�¹ chronic kidney disease (CKD) ·ÓãË�äµ¢Ñº¡Ã´ä´�
Å´Å§ ➠ ¼Ù�»�ÇÂÃÒÂ¹Õé¤�Ò serum HCO3 µèÓ µÃÇ¨Ã�Ò§¡ÒÂäÁ�ÁÕ¢�ÍÁÙÅ¤ÇÒÁ¼Ô´»¡µÔ·Ò§»Í´ Ö̈§¹�Ò
¨Ðà¡Ô´¨Ò¡ metabolic acidosis ÁÒ¡¡Ç�Ò·Õè¨Ðà»�¹ respiratory alkalosis 
 àÁ×èÍ¾º metabolic acidosis ãË�·Ó¡ÒÃ¤Ó¹Ç³ anion gap = Na - (Cl + HCO3) = 
134 - (100 + 16) = 134 - 116 = 18 mmol/L «Öè§à»�¹ wide anion gap 
 ä´�à¹�¹ÂéÓä»ã¹µÍ¹·ÕèÊÍ¹áÅ�ÇÇ�Ò anion ¤×Í»ÃÐ Ø̈Åº ÂÑ§ÁÕ¼Ù�à¢�ÒÊÍººÒ§Ê�Ç¹µÍºÇ�Ò anion 
·Õè¤Ñè§¤×Í K+, H+ «Öè§à»�¹ cation (»ÃÐ¨ØºÇ¡)  
 ¤ÓµÍº¤×Í àÁ×èÍäµÁÕ GFR ·ÕèÅ´Å§ ¡ÒÃ¢Ñº HPO42- Å´Å§ «Öè§à»�¹ unmeasured anion 
ËÅÑ¡·Õè¤Ñè§ (anion gap = unmeasured anion - unmeasured cation) 
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