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 (tibia)   
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(femur)  (distal femur  proximal tibia)  
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 (initial evaluation) 

  
   

 Advanced Trauma Life Support (ATLS) 

    
   1 

 30  
 

 
  (acidosis) 

 (hypothermia)  (coagulopathy) 4,5 
   

   
    

  
6,7     

    

 

 (physical examination) 
 

  
 
 

     
 

 
    

  
compartment syndrome  

  
  

(  1)  
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1. Hard sign

1)

2)

3)

4)  bruit 

5)
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2. Soft sign

1)

2)

3)

4) Capillary refill  3   capillary refill

 
  touch sensation  pinprick sensation  

dermatome   
   

 
 

1.

2.

3.  

4.   
5.  capillary refill

6.  
      

  

 (radiographic investigation) 

 
  

  
   

  
    

  (  3)  
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 (classification) 
 Gustilo  Anderson 

 . . 25198  3  
  . . 2527  

   
   

9  1 



9
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

9 

 1 Gustilo and Anderson classification 9  

Type   
  

 

I  1 .   Transverse  
minimal comminution 

II  1-10 .  , 

  
Comminution  

IIIA  10 .   Comminution  
IIIB  10 .  

 

Comminution  

 

IIIC  10 .  

 

 

Comminution  

 

Gustilo RB   
 1.9  type I,  8  type II  41  type III10  
  

  Gustilo and Anderson classification 
      

 amputation  interobserver 

reliability   amputation   Mangled Extremity 

Severity Score (MESS)11  4    

    7  
amputation   Ganga hospital open injury score6 

  

 (initial management) 

 
 

  4   
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1.   
 

   
 

2.

 
 

 
  

  
 

   Gustilo and Anderson I  II 
    first or second generation 

cephalosporins12,13  
 penicillin  clindamycin   Gustilo and Anderson III 

 aminoglycoside   
   

 penicillin +/- metronidazole  2  
 anaerobe (  2) 

 2 12,13 

   

Gustilo and Anderson I 

 II 
- First or second generation 

cephalosporin 

- Clindamycin 

- Cefazolin 1 gm IV stat 

then q 6 hrs 

- Co-amoxiclav 1.2 gm IV 

stat then q 8 hrs 

- Clindamycin 600 mg IV 

stat then q 8 hrs  

Gustilo and Anderson III  Gustilo and Anderson 

I  II  aminoglycoside 

Gentamycin 240 mg IV 

stat then OD 

   

 Gustilo and Anderson 

III  penicillin +/- 

metronidazole 

Penicillin G 2.4M Unit IM 

Metronidazole 500 mg IV 

stat then q 8 hrs 
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3.   

 
 

   3 

 

 3 14 

 Tetanus toxoid Tetanus 

immunoglobulin 

  3   3    

 3   1  
 5  

 

 

4.   

   
 

  
   (elastic bandage)  

 wooden splint   

 
 (definite treatment) 

 
  

 
 

 6  
  

 
  

 Gustilo and Anderson IIIB  9  
  hydrogen peroxide, povidone iodine  alcohol   
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  (external fixator) 

 skeletal traction 

 

 (conclusion) 

  
 

 ATLS   
 

  
 Gustilo and Anderson classification 
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Management of common complications of fracture 

 * 

 (introduction) 

 
     (physiologic 

process)    
 (common complication of fracture) 

 2 systemic complications (fat embolism syndrome, venous thromboembolism) 
 1 local complication (compartment syndrome) 

Systemic complications 

1. Fat Embolism Syndrome (FES)
FES  Zenker FA1  . . 2404  

 thoracoabdominal crush injury  
femur   . . 2416  Von Bergman E2 FES  
(long bone fracture)  (pelvic fracture)  (multiple fracture) 

 0.9-3.53  5-154 
 hypoxia, confusion, petechiae  24-72 

 
1.1  (pathogenesis)  2   

1) The mechanical theory  marrow fat globules

 (venous circulation)  fat globule  (pulmonary vasculature) 
 intravasation5  Teng QS 6  80  fat globule 

 20-40 m  20 m 

  (ventilation-perfusion mismatch) 
 (low partial pressure of oxygen; PaO2) 

 (low SaO2)  
2) The biochemical theory  mediators (platelet

activating factor, phospholipase A2, cyclic guanosine)  
7  (coagulation cascade)  
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 serum lipase8  hydrolyzes neutral fat 

  Free Fatty Acids (FFAs)  FFAs 

(pneumocytes)  (lung endothelial cell)  
(acute respiratory failure) 

1.2  (diagnosis) 

 FES  
 Gurd and Wilson’s criteria9  FES  1 major  

4 minor criteria 

1.2.1 Major criteria 

1) Respiratory insufficiency (hypoxemia PaO2 < 60 mmHg) 
2) Cerebral involvement (alteration of conscious, confusion, anxiety, seizure)
3) Petechial rash (upper anterior torso, oral mucous membrane, conjunctiva,

neck, axilla) 
1.2.2 Minor criteria 

1) Tachycardia (>110 bpm)
2) Pyrexia (>38.3 degree Celsius)
3) Retinal change (retinal emboli on fundoscopy)
4) Jaundice

5) Renal change (anuria or oliguria)
6) Thrombocytopenia

7) Decrease hematocrit (anemia)
8) High erythrocyte sediment rate

9) Fat macroglobulinemia

1.3  (treatment) 

 FES  (long bone) 
  (supportive)  (mechanical 

ventilation)    
 (acidosis) 

 FES 10 

1)  (splint)  (external fixation)
 

2)  (oxygen therapy by mask or canula)
3)  (  24 )
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2. Venous Thromboembolism (VTE)
VTE  2   

1)  (Deep Vein Thrombosis; DVT) 
 

(pulmonary embolism)  

2)  (Pulmonary Embolism; PE) 

 (polytrauma)  (lower extremity fracture)  

50-6911   
 30 

2.1  (pathogenesis) 

 (DVT)  Rudolf 

Virchow  . . 2403  3  (Virchow’s triad)  

1)  (venous stasis) 
 (immobilization) 

2)  (hypercoagulable state)  

3)  (endothelial injury) 
 

2.2  (risk factors)  VTE12,13  1 

 1 12,13 
Non-trauma Trauma 

Age (>55 years) Pelvic fractures 

Obesity  Lower extremity fractures  

Previous venous thromboembolism Geriatric hip fractures  

Surgery  Acute spinal cord injury  

Active cancer  Central venous cannulation 

Acute medical illnesses (e.g., acute 

myocardial infarction, heart failure,  

respiratory failure, infection, renal failure) 
Inferior vena cava filter 

Varicose veins Increasing Injury Severity Score (ISS) 
Congenital venous malformation Head injury  

Prolonged bed rest/immobilization  >3 days of mechanical ventilation  
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 1 12,13 ( ) 
Non-trauma Trauma 

Long-distance travel  Chest injury 

Limb paresis  Shock 

Pregnancy or peripartum 

Oral contraceptive, hormone replacement 

therapy 

Heparin-induced thrombocytopenia 

Intravenous drug abuse  

Chemotherapy agents  

Antipsychotics  

Coagulopathy  

Diabetes Mellitus 

2.3  (diagnosis) 

  
   venogram  doppler ultrasound 

  
   (pleuritic pain)   

 (hypoxemia)  (elevated jugular 

venous pressure)  Computerized Tomography Pulmonary 

Angiography (CTPA) 

2.4  (treatment) 

 (thrombolytic)  
(anticoagulant)  (surgical embolectomy) 

   (resuscitation) 
 (inotropic drug) 

 (VTE risk) 
 Caprini score14   
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1)  (chemical prophylaxis)  heparin, low molecular weight heparin,

aspirin, warfarin, Fondaparinux, Rivaroxaban 

2)  (mechanical prophylaxis)  
(intermittent pneumatic compression) (  1)  (graduated 

compressive stockings) 

 1  (intermittent pneumatic compression) 

Compartment syndrome 

 (compartment syndrome)  
 

 
(irreversible process) 
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 (pathogenesis) 

 Richard von Volkmann15  . . 2424 
 (contracture)  6  

 

 1)  (increase 

pressure)     2)  (decrease 

volume)   
 6-8   

  2 

 2  

Underlying condition % of case 

Tibial diaphyseal fracture 36 

Soft tissue injury 23.2 

Distal radius fracture 9.8 

Crush syndrome 7.9 

Diaphyseal fracture of forearm 7.9 

Femoral diaphyseal fracture 3.0 

Tibial plateau fracture 3.0 

Hand fracture (s) 2.5 

Tibial pilon fractures 2.5 

Foot fracture (s) 1.8 

Ankle fracture 0.6 

Elbow fracture dislocation 0.6 

: Bae DS, et al. 200116 

 (diagnosis)   

1)  (pain out of proportion) 
17 

2)  (pain on passive stretching)
3)  (swelling)
4)  (paresthesia)   (late sign) 
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5)  (paralysis)  /   

6)  (pallor and pulselessness) 
 

 (sensitivity)17  
 26  (  paralysis) 

 90  
  (intracompartmental 

pressure)  30  
 (differential pressure = diastolic blood pressure-intracompartmental pressure) 

 30   

 (treatment) 

 6 

  

  (fasciotomy) 
 2  3 

 2  (fasciotomy at leg) 
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 3  (fasciotomy at forearm) 

 (conclusion) 
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Management of fractures of lower extremity 

 * 

 (introduction) 
  

(lower extremity)    
  

 (early range of motion)  
(immediate weight bearing) 

 
 (fracture around the hip)  (fracture around the 

foot and ankle)   

1.  (femoral shaft)

2.  (distal femur)

3.  (patella)

4.  (tibial shaft)

 
  

 

1.  (femoral shaft fracture)

 (high energy trauma)  
  2  

   

  femur antero-posterior (AP) 

 lateral   hip AP  lateral cross 

table ( )  knee AP  lateral   
 191,2  53,4 

   long leg slab 

 skeletal traction   
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1.1  (treatment)  
  

 
    (venous thromboembolism) 

 (urinary tract infection)  (pneumonia)  (pressure sore)  

 (operative treatment) 
  

 locked intramedullary nail (  1) 

   
    

 plate and screws  

   plate and screws 

 (open reduction)    
   

2-3   (  2) 

 intramedullary nail 

 1   (bilateral femoral 

fractures)  ( )  intramedullary nail 

 long cephalomedullary nail  retrograde intramedullary 

nail ( )  4   
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 2   
( )  plate and screws ( )  

1.2  (postoperative management) 
 locked intramedullary nail  

   
  plate and 

screws   2-3  
 

2.  (fracture of distal femur)
 high energy  
 ( intra-articular extension) 

 knee AP  lateral  femur AP 

 lateral   (knee 

CT-scan)    
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  long leg slab 

 
(external fixation)  

2.1  (treatment) 
 

 (minimally invasive percutaneous screw fixation) 

  plate and screws (  3)  

 intramedullary nail 

  (extra-articular fracture) 

 1  retrograde intramedullary nail  

2.2  (postoperative management) 
 

 3    
( )  plate and screws ( )  
6   
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3.  (fracture of patella)
   

   (dashboard injury)   
   

 knee AP, lateral  skyline view  CT scan  
 

 long leg slab, knee slab  
wooden splint     

  

3.1  (treatment) 
  (intact 

extensor mechanism)  cylindrical cast  
 4-6   

 (articular separation)  2-3   Kakazu R5 

   2  
1)  (simple transverse fracture) 

 tension band wiring (  4)  cannulated screw with tension 

band wiring (  5)   
   

hardware irritation  

 4  tension band wiring  
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 5  cannulated screws with tension band wiring 

 

2)  (complex patella fracture) 

screws  (cerclage wire) (  6)   

 6  screws with cerclage wiring 
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3.2  (postoperative management) 
 tension band wiring 

   screw 

with cerclage wire  
 tension band wiring 

4.  (fracture of tibial shaft)
 (subcutaneous bone) 

  
(open fracture)  (osteomyelitis)  
(nonunion)   

   
  compartment syndrome 

 (muscle compartment) 

  open fracture  compartment 

syndrome  

4.1  (treatment) 
  

locked intramedullary nail (  7)  
 plate and screws   

  plate and screws  

 7  locked intramedullary nail 
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4.2  (postoperative management) 
 locked intramedullary nail  

   
  plate and screws 

  2-3  
 

 (conclusion) 
    

  
  
  locked intramedullary nail  

  plate and screws 

 (femur and tibial shaft)  
locked intramedullary nail  

6,7
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:  
 

Common pitfalls in skeletal traction in lower extremities: How to apply properly? 
 * 

 (introduction) 
 (skeletal traction) 

1,2  
 (ligamentotaxis) 

   
(pelvic fracture)  (acetabulum fracture)    (femur fracture) 

 (tibial plateau fracture)  
  

 (open reduction with internal fixation) 

   
 

  
    

  

 (indication) (  1) 
1)    

  

2)  (temporary stabilization prior

to definitive treatment) 

3)  
 (prevent further cartilage injury in fracture-dislocation) 

4)   (unstable joint

dislocation)   

5)
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 1  
:  1  

a)  (posterior hip dislocation with posterior wall fracture)
b)   

 
c)  
d)  (femoral shaft fracture) 
e)

 (benefit) 
1)   

 (deforming force) 

 (muscle spasm) 

 (immobilization) 

2)

(realignment by ligamentotaxis and maintain the fracture reduction) 

3)   (gradual correction)

 

4)    
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 (complications) 
1)  (pin tract infection)

2)  (septic arthritis) 

3)  (neurovascular structure injury) 

 (over-traction) 

4)  

 (methods) 3,4  
1)    (sterile preparation) 
2)  pin  

    (periosteum)  
3)  pin  (clamp) 

4)  Steinmann pin   
5)   (near cortex)  (medullary canal) 

 (far cortex)  pin   
 

6)  pin   pin 

 
7)  povidine  compressive dressing 

8)    
  pin  3 

( - ) 
-  10-15  (5-7 ) 
-  ( ) 15-20  (7-10 ) 
-  ( ) 20-25  (10-12 ) 

 (specific locations) 
1.  (distal femoral traction)  2

   
(unstable fracture-dislocation of the hip)  (pelvic fracture: 

vertical shearing pattern)  femoral artery  

(medial)   pin  (lateral) 
  pin  
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   adductor tubercle  
 2  (2 fingerbreadths) 

 (  2  adductor tubercle ) 
-    (  adductor tubercle  

1-2 ) (  3)  femoral 

artery  Hunter canal  
 4 

 2  pin  
: * =  pin,  = adductor tubercle 

 3   
 meta-diaphyseal junction  (

) 
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2.  (proximal tibial traction)  4
  

 
 (ligamentous unstable knee injury) 

  peroneal nerve 

 fibular head  pin  lateral  medial  
 pin  

   tibial tubercle  2 

 tibial tubercle  tibial tubercle  (  5) 
  

 14  5 
  pin 

 

 4  pin  
: * =  pin,  = tibial tubercle 
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 5  
 tibial tubercle 2 FB  

3.  (calcaneal traction)  6
  tibial plateau, tibial plafond 

  medial  posterior tibial artery and nerve 

  pin  medial  lateral 

   (tip of medial malleolus) 

 (posteroinferior border of calcaneus) 
 6 

  3.1  
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 6  pin   
AB  3.1   B  

: * =  pin, /B = posteroinferior border of calcaneus, A= tip of medial malleolus, AB =  

 (common pitfalls)  1 
 1    

   
 

 (pin tract 

infection) 

-  pin  
 

 

-   pin 

-

 (vertical incision) 

-

 pin  
-

 

 

-  pin -

  
surgical landmark  

 -  (associated 

knee ligament injury) 

 

-

 
 

 pin  

-

 (bicortical) 

 
(transcortical) 

-  pin -  pin   
pin -

 pin 
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 1    ( ) 
   

 pin  ( ) 
-  

 
-  pin  -  

-  

 

-  -

 

 pin -  -   
 

 

 (conclusion) 
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Management of hip fracture 

 * 

 (introduction) 
 

    
  

 
 

 
    

    

     
  

1 
 2  

 (low energy trauma)    
 (high energy trauma)    

3,4   
 

   60   
   

  

1.  (femoral head fracture) 

2.  (femoral neck fracture)

3. Intertrochanteric fracture

4. Subtrochanteric fracture
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 (diagnosis) 
  

  2   
1)  low energy trauma    

    
  

    pathologic fracture 
 bisphosphonate   atypical femoral fracture 2) 

 high energy trauma 

     
    

 5-7 

 
     (ecchymosis)  

   anvil test 

(  1)  rolling test (  2)   
8  

 
 

 1  anvil test 
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 2  rolling test 

  
   both hip AP view 

(internal rotate 15 degrees both leg)  3  hip lateral cross-table view  4 

  frog leg view 

  
 traction  

 
 (Computed Tomography; CT) 

  (Magnetic Resonance 

Imaging; MRI)  increase density  bone marrow edema  
 5-7,9 

 3  both hip AP view (internal rotate 15 degrees both leg) 
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 4  lateral cross-table view 

  1) intertrochanteric fracture 

2) femoral neck fracture 3) subtrochanteric fracture  4) femoral head fracture (  5) 

  admit   immobilization  skin 

traction  2-5   
  intravenous analgesia 

 (acute pain)   
analgesic  cardiovascular risk, GI risk, renal risk  

 lab investigation  pre-operative treatment 
9,10 

 5  proximal femur: type of hip fracture11  
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1. Intertrochanteric fracture
Intertrochanteric fracture  

    
 (osteoporosis)  (direct injury) 

 1. stable intertrochanteric fracture (  6) 

 2. unstable intertrochanteric fracture (  7)  
 lesser trochanter  reduction  reduction  lesser trochanter 

  stable type  reduction  lesser trochanter 

  unstable type  

 intertrochanteric fracture  (fixation) 

  Dynamic Hip Screw (DHS)  Proximal Femoral Nail Antirotation 

(PFNA)  
  stable type 

 DHS  PFNA (  8)  unstable type  PFNA (  9) 

  PFNA  DHS 

 
   

  intertrochanteric area 12-14 

  
 5-4015  

  unstable type  osteoporosis  osteopenia 

 inhibit bone healing    
 

 (  10)  
 16-18 
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 6   stable intertrochanteric fracture  

 7   unstable intertrochanteric fracture  
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 8   PFNA  DHS  stable intertrochanteric 

fracture  

 9   PFNA  unstable intertrochanteric 

 fracture  
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 10   bipolar hemiarthroplasty  
 unstable intertrochanteric fracture  

2.  (femoral neck fracture)
   
    

(secondary OA of the hip)  (indirect force) 

 high energy trauma  low energy trauma 

 1) sub-capital neck fracture 2) trans-cervical 

neck fracture  3) basi-cervical neck fracture  
   basi-cervical neck fracture 

 extra-capsular area   
 intertrochanteric fracture   

 sliding hip screw  anti-rotation screw (  11)  sub-capital neck fracture 

 trans-cervical neck fracture  intra-capsular fracture  
 extra-capsular  

  
1)

 1.1) incomplete/impact-valgus 1.2) complete non-displaced 1.3) complete 

partial-displaced  1.4) complete total-displaced  incomplete fracture  complete 

non-displaced   50  
complete displaced fracture  50 
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2)

 60   60   
  

  
 

3) Ambulatory status 

 community ambulator    
 household ambulator    

  total hip arthroplasty  community 

ambulator  hemi hip arthroplasty  household ambulator (  12)19-21 

 11   sliding hip screw with anti-rotation screw  
  basi-cervical neck fracture 
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 12   displaced femoral neck fracture  bipolar  

 hemiarthroplasty  household ambulator ( )  total hip  

 arthroplasty  community ambulator ( ) 

  
 anatomic fixation   multiple screws 3   sub-capital neck 

fracture  transcervical neck fracture (  13)  basi-cervical neck fracture 

 sliding hip screw  anti-rotation screw  6-8 
22,23  

incomplete fracture, nondisplaced fracture  fixation 

  displaced fracture 

  total hip arthroplasty  community ambulator  hemi hip 

arthroplasty  household ambulator  total hip prosthesis  
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 13   transcervical femoral neck fracture  multiple canulated 

screws fixation 

  1)  
(post-traumatic osteonecrosis) 2) non-union/malunion 3) secondary OA hip 4) failed instrumentation 

 5) infection (  14)24,25

 (fixation) 

  
 

 14  post-traumatic osteonecrosis of the hip ( ); non-union with 

 failed multiple screws ( ); post-traumatic OA hip ( ) 

3. Subtrochanteric fracture
Subtrochanteric fracture  lesser trochanter  

5    intertrochanteric 

fracture  femoral neck fracture  atypical femoral fracture 

 subtrochanteric fracture  
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 displacement  shortening   deforming 

forces   (malunion) 

  (non-union)  

 subtrochanteric fracture   
 2   1) plate and screws  2) Intramedullary Locking Nail (ILN) 

 ILN  plate fixation  
 failed instrument  (  15)26,27 

 15   subtrochanteric fracture  intramedullary  

 locking nail 

4.  (femoral head fracture)
  

 high energy trauma  dash board injury  
 flexion position  axial load  

   
closed reduction hip under general anesthesia   

 femoral head   
joint congruency  joint subluxation  open reduction  joint congruency 
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  ligamentum teres 

 ligamentum teres  open reduction and headless screw fixation 
 anterior approach  ligamentum teres  non-displaced 

fracture   skin traction   displacement  

2   open reduction and headless screws fixation28 

  

  

 (conclusion) 
   

    
    intertrochanteric 

fracture, femoral neck fracture, subtrochanteric fracture  femoral head fracture  

  investigation 

     
 technique  instrument    
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Practical management in open fractures of the hand 

 *

 (introduction)

     1.5 
1  

   (mechanism of injury)  (fracture location) 

 (fracture pattern)  (soft tissue injury) 

 (open fracture)   
 . . 2544  5  (open fracture)1 

 open fracture   
 1.4-12.72 

 

 (factors related with infection) 
 

2,3   
  (contamination) 

  
  

1.  (anatomy)

 radius  ulna   27  
   

  3    
1.1 Phalanges  14  , tendon, ligament, 

areolar connective tissue   
  (fracture displacement) 

 (dorsal side)  (palmar side) 
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1.2 Metacarpals  phalanges  
   tendon  fascia  

 metacarpal  interosseous, thenar  hypothenar  
 

1.3 Carpal Bones    3  
  

 articular cartilage  
  ligament  

 open fracture  

2.  (vascular system)

 palmar digital arteries  dorsal digital arteries 

 palmar digital arteries  
 

 metacarpals  palmar arches 

 dorsal arches  (anastomosis)  
 intrinsic   

 carpal bones   
 nutrient vessel   

  nutrient vessel  
 non-union  

3.  (soft tissue envelope)

  
 palmar skin  glabrous skin   

subcutaneous tissue   fascia  
 open fracture   dorsal skin   subcutaneous tissue 

  open fracture  
 open fracture  soft tissue loss  

       
 

 primary closure, secondary closure, local flap, pedicle flap  free flap 
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4.  (contamination)

  
   

 anaerobic organism4  
polymicrobial  gram negative organism5 

 Eikenella  Pasteurella species6  

 (classification of open fracture) 

 Gustilo-Anderson classification7,8

(  1)  long bone   1-10  

 soft tissue coverage  
    long bone 

 10  
 Tulipan JE 

 Ilyas AM2  (  2) 

  

 1 Gustilo-Anderson classification7,8

Type Description 

I Wound <1 cm. 

II Wound >1 cm. 

IIIa 
Extensive soft tissue laceration, wound >10 cm., adequate bone 

coverage, segmental fractures 

IIIb Inadequate soft tissue coverage over bone 

IIIc Arterial injury requiring repair 

: Gustilo RB, Anderson JT. 19767  Gustilo RB, et al. 19848 
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 2 Proposed classification scheme for open fractures of the hand and fingers2 

Type Location Modifiers 

I Phalanges a: Primary soft tissue coverage not possible (  1)  

b: Frank contamination (  2) 

c: Dysvascularity requiring revascularization (  3) 

II Metacarpals 

III Carpus 

: Tulipan JE, Ilyas AM. 20162 

  

1) Open fracture type I-III  modifier  
   

2) Open fracture type   modifier “a” 

  soft tissue coverage   

3) Open fracture type   modifier “b” 

 surgical debridement   
4) Open fracture type   modifier “c” 

  

 1 Distal phalanx open fracture  soft tissue defect   
 type Ia  proposed classification scheme 
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 (evaluation) 
 

   
    

    
  

1.    
   

   one-finger AP  lateral view 

 metacarpal  hand AP  oblique  
metacarpal   carpals  wrist AP, 

lateral  oblique 

2.  

   (active motion)  
 

3.   
  

 (distal to wound)  

4.   
  

   
   capillary refill 

5.   
 (direct suture)  

(modifier b)  
 (modifier a)   

   wet dressing, vacuum dressing, 

skin graft, local flap, pedicle flap  free flap 
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Pearls and pitfalls 

1.    
  AP  lateral view  hand AP  oblique 

  (  4) 
2.   flexor tendon

  
neurovascular bundles  2   flexor tendon  

 flexor tendon  (  5) 

 4   fracture base of middle phalanx 

: A:   hand AP  oblique view   

 B:   ring finger AP  lateral view  
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 5  digital neurovascular bundles  2   
 flexor tendon  flexor tendon  
  

 (treatment) 
1.

  tourniquet 

  
normal saline solution irrigation  pulsatile lavage   

 (antiseptic solution)  9 

  (electrocautery)  
  

 
 

  (definite treatment)
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 tourniquet   capillary refill  

9  

2.

 open fracture 10 

 10  
  first or second-generation cephalosporins  Cephazolin    Gustilo 

type III  Aminoglycoside   modifier b  
Penicillin  

 (conclusion) 

  
  1  (

)  5  
  5  
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Distal radius fracture, when and how to treat conservatively 

 * 

 (introduction) 
 (distal radius fracture)  

1,2  
  

  
3 

  
(external fixation)  ( internal fixation)  20  

 (locking plate) 

4 

  
   

2 
  

 
   

 
  

   
  

 (radiographic study) 
 

 wrist PA and lateral views  forearm AP and lateral views 

 
  90   90   
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 PA   90    lateral 

(  1) 

 1 

Pearls and pitfalls 

  

  

-  (fracture location) 
-   (intra-articular involvement) 

-   (associated ulnar fracture) 

-  (displacement, angulation, shortening) 

   

Radial Height (RH), Radial Inclination (RI), radial shortening  ulnar variance  PA  Radial 

Tilt (RT) (volar/dorsal)  lateral5 (  2) 
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 2   

 (classification) 
  (classification)  

  
  

  

 
  Fernandez’s classification 

 (mechanism of injury) 6,7 (  3) 

- Type I: bending fracture of metaphysis  (transverse 

fracture)   Colles’ fracture 
 (volar apex angulation)  

(dorsal displacement) 
- Type II: shearing fracture of the joint surface  

(oblique fracture)  (intra-articular involvement) 
 (carpal translation) 

 (volar Barton’s fracture)  (dorsal Barton’s fracture)  
(chauffeur fracture)  

- Type III: compression fracture of the joint surface 
  (comminuted fracture)  (articular depression) 
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- Type IV: avulsion fracture of ligament attachment 
   volar margin, dorsal 

margin /  radial styloid 
- Type V: combined type   

  

 3  Fernandez’s classification 

: Fernandez DL. 20016 

 

  2-5 (Fernandez type II-V) 

   1 (Fernandez type I) 

  
 

  Lafontaine’s criteria 8 

-  20  (dorsal tilt > 20 degree) 
-  (dorsal comminution) 
-  (articular involvement) 
-  (associated ulnar fracture) 
-  60  (age > 60 years) 

 3   
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 (indication for surgery) 
 

  
  9 

1.  (open fracture)
2.  Fernandez’s classification type II-V 

 (unstable fracture)  
3.  

Lafontaine’s criteria  3  

4.   
    

 
  

Pearls and pitfalls 

 
  

(  4) 

 4   
(A-B, E-F)  (C-D, G-H) 
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 (initial management) 
  

 
(fracture realignment)  

 
   

Chinese finger trap  (  5)  
5-10   

  short arm AP slab or sugar tong slab (  6)  

 5  Chinese finger trap  
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 6  short arm AP slab (A)  sugar tong slab (B) 

 (conservative treatment) 
 

 (dorsal periosteum)  
  (  7) 

1.  (traction)  5-10  
 

2.  (increase deformity) 
  (dorsal cortex)  

 

3.  (reverse mechanism) 
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 7  

  AP slab  sugar tong slab 
   

  
  

  
   

 
 

 (molding)    
  

3-point bending  
 (interosseous molding)  
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1)   
2)      six-pack

exercises (  8) 

3)   
4)       

 

5)  
  

 (compartment syndrome)  

 
 

 (compartment syndrome)  2-3  
  1   

   
  

Pearls and pitfalls 

-    reduction  

-  reduction  dorsal cortex   loss reduction  

-  reduction    
3-point bending 

-     

-   

-   
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 8  six-pack exercise 

 6   6 

   
 

  3  

 (fracture distal radius in elderly) 
 

  
 

 
 (restore function)   
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 (meta-analysis)10  

  
(pain score)  (wrist range of motion)  (functional 

score)   (grip strength) 
 (radiographic outcome)  
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Infections of the hand and upper extremity 

 * 

 (introduction) 
    

 
      

   

 
     

 HIV  

   Staphylococcus  
Streptococcus 

   Eikenella corrodens (E. corrodens)   
 Pasteurella multocida (P. multocida)   

 (initial evaluation) 
   

    (tenderness) 

  
    

   

   fluctuation 

  
   

 

   CBC 

 (leukocytosis)  Erythrocyte Sedimentation Rate (ESR), 

C-Reactive Protein (CRP)    gram strain 
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 (treatment) 
1.

 
2.  

(NSAIDs)  (slab) 

 24-48   
3.

4.  (abscess)   
 

5.     (necrotizing fasciitis)

 
 

 (acute paronychia) 
1  

(paronychium)     Staphylococcus 

aureus (S. aureus)       (  1) 

 (  2) 

 1   
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 2  

 

  

  eponychium 

 (  3) 

 3  (paronychium)  eponychium  

  (  A  B);  
 paronychium  eponychium (  C  D) 
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Pearls and pitfalls 
 3-5  

 (chronic paronychia) 
    

    

     
 Candida albican  

 

  topical corticosteroid 

 topical antibiotic  
 marsupialization 

Pearls and pitfalls 
 chronic paronychia  

 

 (felon) 
  septum  
 (compartment syndrome of the distal phalanx) 

   S. aureus 

     
swelling, tenderness, inflammation   

 (osteomyelitis)  skin necrosis  (  4) 
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 4   

 

 5-7  (  7  
)  

 septum   
  povidone-iodine 5-10   3   

Pearls and pitfalls 
  septum 

 (pyogenic flexor tenosynovitis) 
  

flexor tendon   
  

  direct injury 

 disseminated gonococcal infection2,3 

Kanavel A4  4 classic signs  

1)   (fusiform swelling) (  5)

2)  resting position 

  (semiflexion) (  5  6)  
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3)  (pain along flexor tendon)

4)   (pain on passive extension)

 5   
 

 6  
 

 CBC  leukocytosis, PMN predominance,  ESR 

 CRP   foreign body   



87
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

87 

 pyogenic flexor tenosynovitis 

 radial /  ulnar bursae     
thenar  hypothenar   Parona’s space  

    volar side  

 

 24   
 slab immobilization  

  2 

  (  7) 

 

Pearls and pitfalls 
  

   

 7   
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 (palmar space infections) 
 potential space  3   thenar, midpalmar  hypothenar space 

  thenar space abcess  
flexor tendon sheath     mid palmar space abscess  

 flexor tendon sheath     
   

 (dorsal subfascial space infection) 

 palmar space infection  

1) Thenar space:  thenar eminence  (abduction)  

2) Midpalmar space:   concavity 

 semiflexion  midpalmar  passive extension   

3) Hypothenar space:  hypothenar eminence  
involvement  flexor tendon sheath 

  ultrasound  MRI   

 
 

Pearls and pitfalls 
 palmar space abscess  

   flexor tendon  thenar muscle 

 (deep subfascial space infections) 
 2   1) dorsal subcutaneous space and dorsal subaponeurotic 

space  2) interdigital web space  

1. Dorsal subcutaneous and dorsal subaponeurotic space abscess
    

 fluctuation  (  8) 

2. Interdigital web space abscess (collar button abscess)
 web space   volar 

 dorsal  web space     
web space   dorsal 

subcutaneous abscess (  9) 
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 8  

 9  web space 

metacarpophalangeal joint   
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Pearls and pitfalls 
 web space abscess    dorsum  web 

space   pathognomonic sign  
  

 (septic arthritis) 
   S. aureus  

Streptococcal species  immunocompromised host  gram negative, 

anaerobic  mixed organism infection   
 gonococcal  

    
  

  
   , rheumatoid arthritis, psoriatic arthritis, systemic 

lupus erythematosus  

 WBC count, ESR, CRP   aspiration 

synovial fluid  WBC  50,000/ .3  PMN  90  septic 

arthritis  WBC  90,000/ .3  septic arthritis  
 PMN   fluid glucose level  septic arthritis  

 fluid glucose  40 mg/dL  fasting blood glucose  
septic arthritis 

 
 septic arthritis   

 24   septic arthritis  
  serial aspiration 
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Pearls and pitfalls 
 septic arthritis   septic arthritis 

 (DIP joint)  DIP 

 osteoarthritis of the fingers, psoriatic arthritis  

 (osteomyelitis) 
 1-6 5,6  

 soft tissue infection  septic arthritis  
(distal phalanx) 6,7  S. aureus  

 penetrating injury  crush injury  soft tissue 

  hematogenous spreading  
  metaphysis  growth plate 

  end artery 

 

 (acute osteomyelitis) 

 soft tissue       
 systemic symptoms     

 
  (chronic osteomyelitis) 

 

 leukocytosis,  ESR  CRP  
  

 osteopenia, osteosclerosis  periosteal reaction  
2-3 8,9  bone fragment  osteolysis  

 (Magnetic Resonance Imaging; MRI)  

  abnormal signal  bone marrow 

 (sequestrum)   enhancement 

  soft tissue   bone scan 

  (ultrasound)  
(sub-periosteal abscess)  
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  debridement 

 necrotic tissue   antibiotic-impregnated beads  
  4-6  

Pearls and pitfalls 
  

   
  

 

 (animal and human bites) 
  normal flora  

   S. aureus, Streptococcus viridans, Bacteroides, 

P. maltocida  P. maltocida 10-12 

  
 (  10)  

    (  11) 

 10  
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 11  

  normal flora 
  E. corrodens   

  (fight bite) 
  

 
 (fist)  

  proximal  
 distal  

 CBC, ESR  CRP  
   foreign body  

 
   

    
 vital structure     

   empirical antibiotic 
 gram-positive, gram-negative  anaerobe  specimen 

 gram strain  
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 (necrotizing fasciitis) 
  (skin)  (subcutaneous tissue) 

 (muscle fascia)  
    

  

 necrotizing fasciitis  cellulitis 

   orange-peel appearance   
 (bullae) 

(  12)   
 24  

  (sepsis)  
(dehydration)   Disseminated Intravascular Coagulation 

(DIC)  septic shock  

 12  (bullae)  necrotizing fasciitis  

 
 resuscitation   

   (  13) 

 24   

 septic shock  (amputation)  

94 

Pearls and pitfalls 
 dorsum  metacarpophalangeal joint 

  
   

   
  

 herpes (herpetic whitlow) 
 Herpes Simplex Virus (HSV)  

  HSV type 1 

 HSV type 2 13,14 

    
   

 7-10   10-14   
 Tzanck smear  immunofluorescent serum antibody titers 

 

 
 herpes simplex    

   
 

Pearls and pitfalls 
 herpetic whitlow  paronychia  felon 

 surgical treatment  
 viral encephalitis  herpetic whitlow 

 felon   
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 (necrotizing fasciitis) 
  (skin)  (subcutaneous tissue) 

 (muscle fascia)  
    

  

 necrotizing fasciitis  cellulitis 

   orange-peel appearance   
 (bullae) 

(  12)   
 24  

  (sepsis)  
(dehydration)   Disseminated Intravascular Coagulation 

(DIC)  septic shock  

 12  (bullae)  necrotizing fasciitis  

 
 resuscitation   

   (  13) 

 24   

 septic shock  (amputation)  
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Pearls and pitfalls 
 necrotizing fasciitis   

    
 

 13   radical debridement    fascia  
 necrotizing fasciitis 

 (conclusion) 
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*

 
Initial management in mangled injury of upper extremity 

 * 

 (introduction) 
 (mangled extremity)  3  4 

   (soft tissue)  (bone)  (nerve)  
(vessel) 1   

 
  

   
  

   
 2  

 (upper extremity)  
 

 30 3 
 

 

 

 

 
 (  1  2) 
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 1    
  

 2   
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 (initial assessment) 
 

Advanced Trauma Life Support (ATLS)   
 

 (history taking) 
 

1.  (when) 
 

   
1)   2) 

  (reperfusion 

syndrome) 3)  
(compartment syndrome)  (fasciotomy)  

  4) 4 
  

  

1.1   
(warm ischemia)  12   

(cold ischemia)  24 5 

1.2   
  

 warm ischemia  6   cold ischemia  12 6 

 
 

Pearls and pitfalls 
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2.  (how)  (mechanism of injury) 

   (sharp injury) 
   

 (crush injury)  
  

Pearls and pitfalls 
 

  
 (electrical injury)  (pressure injury)  

    
  

  (compartment syndrome) 
7 

3.  (where) 
     

   

Pearls and pitfalls 
 

      
  

     
  (NPO time)  

 (physical examination) 
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1.  (vascularity) 
  (emergency)   

   (radial artery pulse) 

 (brachial artery pulse)  (capillary refill time) 

 doppler  pulse oximetry   
  

  

Pearls and pitfalls 
 capillary refill time  (paronychia) 

 (pulp)8 

   
(bright red)  

 

2.  (skeletal injury)  
  (crepitation)   

 

Pearls and pitfalls 
 

   
 

3.  (nerve injury) 
(motor)    median, ulnar  radial 

  (finger flexion: median nerve)  (finger 

abduct-adduction: ulnar nerve)  (finger metacarpophalangeal joint 

extension or wrist extension: radial nerve)  
 (sensory)   dermatome 
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Pearls and pitfalls 
  

  
 

  (neurovascular intact) 

  

   
 

4.  (soft tissue injury) 
   

  
  

 (finger cascade)  tenodesis effect 
  

  
/   

 
 3-5    

 

Pearls and pitfalls 
   compartment syndrome 

  
  (serial examination)  (intra-compartmental pressure) 
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 (investigation) 
  CBC, 

BUN, creatinine, electrolyte   CPK (Creatine Phosphokinase) 

 
  

 
 

Pearls and pitfalls 
 

   (MRI) 

  
 (one joint above, one joint below) 

 (initial management) 
 

 advance trauma life support  
 

 (explore wound) 

    
9 

  (amputation)  
  (early amputation)  

  

1)  (save life, save limb, then save function)

2)   (prolong ischemic time)

3)
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Mangled Extremity Severity Score (MESS) 

    
  (upper 

extremity) 2,10 

 

Pearls and pitfalls 
 

4  
 

 
 

  (pressure 

and compressive dressing)   (tourniquet) 

   

Pearls and pitfalls 
   (clamp)  

   
8 

  
 (realignment)  

(wooden splint)  (slab) 
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Pearls and pitfalls 
  

   

 (transport of amputated tissue) 
 (traumatic amputation) 

   2  6 

1.  isotonic  ringer lactate solution 

  

2.  ringer lactated  normal saline 

 

   (  warm ischemic time 

 cold ischemic time)  

Pearls and pitfalls 
 

 (frost bite)  

    

 (referring) 
 

  

1.   (life threatening condition) 

  
  

2.  
     

 

3.  
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 (conclusion) 
 

 
 

 (  3  4) 

 3  1  

 4  2  
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Common nerve entrapment in upper extremity 

 * 

 (introduction) 
 (compressive  entrapment neuropathy) 

 1 

 (observation)  (conservative treatment) 

  (splinting) 2 
  

  (irreversible events) 
1 

 (carpal tunnel syndrome) 
3  

 (acute)    (trauma)  

(infection)  (high-pressure injection)  (hemorrhage)  
  (chronic) 4 

   
1.  (idiopathic)  

5,6 

2.  (anatomic)   (tumor) 

(ganglion cyst) 7 

3.  (systemic)  8   
  5,7 

4.  (exertional)  8-10 

 (symptoms) 
  (intermittent 

numbness and paresthesia)  (median nerve distribution) 

     (radial side) 4 

 (midpalmar area)  (thenar area)   



112
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

112 

 (nocturnal paresthesia)2    
  (pathognomonic) 

 (fixed wrist activities)    
11 

4  

(weakness and/or atrophy of thenar muscle)2,12 4

 (diagnosis) 
 (clinical diagnosis)  

11  6   (consensus 

diagnosis) 13,14  (CTS-6 

diagnostic clinical criteria for CTS)  
1.     (numbness

and tingling in the median nerve distribution) 

2.  (nocturnal numbness)

3.  (weakness and/or atrophy

of the thenar musculature) (  1  2) 

4.  Tinel’s sign  (volar side) 

5.  Phalen’s test  modified Phalen’s test (  3)

6.  (loss of 2-point

discrimination) 

  
  Durkan’s test (  4)  (sensitivity)  87 

 (specificity)  905 
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 1  

 2  (abductor pollicis brevis) 
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 3 Modified Phalen’s test  1  
    

 4 Durkan’s test  
    30  



115
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

115 

 (differential 
diagnosis for carpal tunnel syndrome) 

1.  (pronator syndrome) 
(volar forearm)  

 (midpalmar and thenar area)   
  Tinel’s sign  pronator compression test  

(proximal volar forearm) 

2. Anterior Interosseous syndrome (AIN syndrome) 
flexor pollicis longus  flexor digitorum profundus of index and long finger  OK 

sign    

3.  6  (C6 radiculopathy) 
(lateral forearm)  (weakness of wrist extension) 

 (sign of radiculopathy)  Spurling’s test 

 (investigation) 
 (electrodiagnostic study) 

   
  (cervical radiculopathy)   

4 

 (treatment) 
    

4  2   
 (nonoperative treatment)  (operative treatment) 

1.  (nonoperative treatment)

 (idiopathic) 
 (early)4  

1.1  (splinting)  (neutral position) 

 (night splinting) 8,11  brace, splint  orthosis 

 (immobilization)  

1.2  (steroid injection) (  5) 
  palmaris longus  (ulnar)  
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4  (flexor tendons)  
  

15,16   
   1    (intermittent numbness) 

 (normal 2-point discrimination) 

 (no weakness/atrophy of 

thenar muscle)9 

1.3  (oral medications)   
 (NSAIDs)  (interstitial fluid pressure)  

(gabapentin)   6 (vitamin B6) 

(cofactor)  (neuronal protein synthesis) 
4 

 5  



117
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

117 

2.  (operative treatment)

 (acute)   (chronic) 
 abductor pollicis brevis  (median nerve denervation of abductor 

pollicis brevis)8  2-7 8 
   (classical open carpal tunnel release) 

  (miniopen carpal tunnel release) 
 (endoscopic carpal tunnel release)  

 (cubital tunnel syndrome) 
 

17,18  (ulnar nerve)  
(chronic compression)  (cubital tunnel)  

 (mechanical compression)  
 (posttraumatic scarring)  (anomalous musculature) 

 (direct compression)11 

 (symptoms) 
  (palmar 

area of little finger and ulnar half of ring finger)  

(dorso-ulnar side of hand)  (interossei, adductor 

pollicis and ulnar lumbrical muscles)  (intrinsic muscle atrophy)19 
 (diagnosis) 

 (clinical diagnosis)  
  

1.  
(impaired sensation in palmar area of little and ring finger and dorsal ulnar side of hand) 

2.  (intrinsic muscle atrophy usually prominent at first dorsal interosseous

muscle) (  6) 

3. Wartenberg’s sign (  7)

4. Froment’s sign (  8)

5. Jeanne’s sign (  9)

6. Ulnar claw hand (  10)

7. Tinel’s sign at cubital tunnel

8. Provocative test by elbow flexion test or flexion-compression test (  11)
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 6   (first dorsal interosseous muscle 

 and others intrinsic muscle atrophy)

 7 Wartenbergs’s sign    
 (weakness of the third palmar interosseous muscle) 
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 8 Froment’s sign   

(weakness of adductor pollicis muscle)  (  flexor pollicis longus)  

 9 Jeanne’s sign   

(metacarpophalangeal joint hyperextension of thumb) 
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 10 Ulnar claw hand   clawing  (metacarpophalangeal 
joint hyperextension, proximal interphalangeal joint flexion) 

 11 Flexion-compression test   
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 (differential 
diagnosis for cubital tunnel syndrome) 

1.  (Guyon’s canal syndrome) 
  Tinel’s sign   claw deformity 

  flexor 

carpi ulnaris  flexor digitorum profundus  
2.  (thoracic

outlet syndrome)      
(medial forearm)  special test   Adson’s test, Roo’s test, Wright’s test  

3.  8  1  (C8-T1

radiculopathy)  (medial forearm)  
 (finger extension)  (abduction)  

(sign of radiculopathy)  Spurling’s test 

 (investigation)
 (electrodiagnostic study)  

 
 (ulnar nerve motor conduction velocity across elbow)  50 m/sec 

11  (false negative) 19,20 
 (nerve conduction study)  (electromyographic study) 

   (Guyon’s 

canal)    
(upper motor neuron disease)  (peripheral neuropathy) 11 

 (treatment) 
1.  (nonoperative treatment) 

 (mild to moderate)  

1.1  triceps (triceps strengthening exercise)11,20 
1.2  (static night splint in elbow 

extension position)11

1.3  (specific stretching and nerve gliding 

exercise)11

1.4 11,20 
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2.  (operative treatment) 

 2-3  
 (ulnar nerve motor conduction velocity across elbow)  40 m/sec 

 (intrinsic muscle atrophy)   

2.1  (decompression)  
 (in situ decompression)  

(medial epicondylectomy)  (endoscopic 

decompression) 

2.2  (anterior ulnar nerve 

transposition)   (subcutaneous transposition)  
(intramuscular transposition)  (submuscular transposition) 

 (conclusion) 
  

 
  (   

)  
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Management of thoracolumbar spine fracture  

 * 

 (introduction) 
   3  1  

16-30   40-45  15-30 

 15-251  
 (cervical spine)   50 

 (mobile segment)   

(thoracolumbar spine)  20-30  (thoracic spine) 
 15  

 (lumbar spine and sacrum)  
2,3 

 (clinical presentation) 
1.  

1.1   
1.2     /  

1.3 /  

1.4   
2.     

      

 (physical examination) 
 ATLS (Advanced Trauma Life Support)  primary survey (airway and 

cervical spine protection, breathing, circulation, disability)  life threatening condition, 
secondary survey (head to toe examination)  

  log roll  (complete 

neurological examination)   (motor power) 

     (sensory: pain, temperature, 

touch, proprioception)  (reflex)  (per rectal examination: 

voluntary contracture, sphincter tone, perianal sensation)  bulbocarvernosus reflex 
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 spinal shock  spinal shock   24-48  
 

  (prognosis)  
  (coma)    

 (radiographic study) 
1.  Anteroposterior (AP)  lateral view   

1.1 AP view 
 spinal column  (scoliosis)  spinous process 
  vertebral body   

compression fracture  vertebral body   transverse process  pedicle 

  pedicle 2  (interpedicular distance)  vertebral 

body   burst fracture  interpedicular distance 

 (  1) 

 1 A:  spinous process ( )  transverse process ( ), B:  
  vertebral body ( )  interpedicular distance ( ) 
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1.2 Lateral view 
 spinal column  (anterior vertebral line) 

 vertebral body (posterior vertebral line)   
vertebral body   compression fracture  vertebral 

body  (  2)  burst fracture  vertebral 

body   spinal canal 

 2 A:  spinal column ( ), B:  vertebral body  ( )  
  compression fracture of L1 vertebrae ( ) 

2.  (Computed Tomography; CT) 

     
3.  (Magnetic Resonance Imaging; MRI) 

 

 (classification)  
 . . 2526 Denis F4  3  (column)  

anterior column (  2/3  vertebral body), middle column (  1/3  vertebral 

body  posterior longitudinal ligament)  posterior column (pedicle, posterior arch, facet 

joint, spinous process, ligamentum flavum) (  3)  
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 3  spinal column  3 column ( ); A=anterior, M=middle, P=posterior  
  compression fracture of L5  coronal split ( ) 

  4   
1. Compression fracture  (flexion)  anterior column

  middle  posterior column  (  4)  

2. Burst fracture  axial load  vertebral body 
 anterior  middle column  vertebral body  

 (retropulsion fragment)    
 AP view  interpedicular distance  vertebral body 

 (  5-6) 

3. Chance fracture  (distraction)   posterior column

  (seat belt injury) 

  
 (  7) 

4. Fracture-dislocation  
 3 column   AP  lateral view 

 spinal column  (  8-10) 
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 4  compression fracture of L1 ( ); A: AP view, B: lateral view 

 5  burst fracture of L1 ( ); A: AP view  widening 

interpedicular distance ( ), B: lateral view  retropulsion fragment ( ) 
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 6 A: CT sagittal view  burst fracture of L1 ( ), B: CT axial view  retropulsion  

 fragment ( ) 

 7 A:  lateral view  chance fracture of L1  interspinous space widening  
 ( ), B: CT sagittal view  interspinous space widening ( ) 
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 8  fracture-dislocation T11-12; A: film lateral view  
anterior vertebral line ( )  posterior vertebral line ( ) 

 T11  T12 , B: CT sagittal view  spinal column 

 ( ) 

 9  fracture-dislocation L4; A: AP view  spinous process 

 L3  L4 , B: lateral view  spinal column 

 ( ) 
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 10 CT sagittal view  spinal column  

 . . 2548 Vaccaro AR 5  Thoracolumbar Injury Classification 

and Severity score (TLICS)   3   1) morphology of fracture 

2) neurologic status  3) Posterior Ligamentous Complex injury (PLC)  supraspinous

ligament, interspinous ligament, ligamentum flavum  facet joint  

 CT  MRI  interspinous space, facet joint perch/ 

subluxation, vertebral body translation/rotation  PLC 

 3   (  1)  1-3  
(conservative treatment)  4  (grey zone)   

 5   
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 1 Thoracolumbar Injury Classification and Severity score (TLICS)5

Parameter  Points 
1. Morphology of fracture

- Compression 

- Burst 

- Translation/rotation 

- Distraction 

1 

2 

3 

4 

2. Neurological involvement
- Intact 

- Nerve root injury 

- Complete cord 

- Incomplete cord 

- Cauda equina syndrome  

0 

2 

2 

3 

3 

3. Posterior ligamentous complex
- Intact 

- Suspected/indetermined 

- Injury 

0 

2 

3 

: Vaccaro AR, et al. 20055 

 (treatment) 
1.  (initial treatment)

1.1   
  hypovolemic shock  

(spinal cord)   
1.2  immobilization   long 

spinal board 
1.3  (pain control) 

 (high-dose methylprednisolone)   
  30 mg/kg loading  15-30   5.4 mg/kg/hr 

 24-48   
 

 3   24   
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  3   8  
 48   (methylprednisolone) 

 
  hyperglycemia, GI haemorrhage, 

septicemia 3,6 

2.  (non-operative treatment)7
2.1 Compression fracture  vertebral body  50 (  4) 

 (stable fracture)  progressive kyphosis 

deformity   (bed rest)  1   hyperextension 

brace (Jewett brace) 12  (  11) 

 11 A: Jewett brace, B: Body jacket 

: A: Lee Prosthetic & Orthopaedics center, B: .   

2.2 Stable burst fracture  (neurological intact) 

 (stable burst fracture)  body jacket  back extension 12  
(  11) 

2.3 Chance fracture   
(neurological intact)  body jacket 12  
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3.  (operative treatment)6-9

3.1 Compression fracture  coronal split (  3) 

  non-union   
(spinal stabilization)    vertebroplasty 

3.2 Unstable burst fracture   vertebral body  50 
 (cobb angle)  25   (neurological deficit) 

 (spinal stabilization) (  12)  retropulsion 

fragment  decompression   
3.3 Chance fracture  ligament  disc 

  (spinal 

stabilization) (  13) 

3.4 Fracture-dislocation  unstable fracture 

 (neurological deficit)  (reduction) 
 (spinal stabilization) (  14) 

 12  (spinal stabilization)  burst fracture L1 
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 13  (spinal stabilization)  Chance fracture 

 14  (reduction)  (spinal stabilization) 
 L3/4 fracture dislocation 
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  Fehlings MG 9 

 24    
  

  

 (conclusion) 
  

 Advanced Trauma Life Support (ATLS) 
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Management of low back pain 

 * 

 (introduction) 
 

   
    
  

  

 (history taking) 
1.   1) mechanical back pain 

    (pain on activity)  2) non-mechanical back pain  
   (pain at rest)  non-mechanical back 

pain  1  mechanical 

back pain  
 2

2.  (onset)   (acute)  
1   (chronic)  3  

   
  

  

3.  (neurological symptom)   
 

 

4.     
  

   
 

5.      
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 (physical examination) 
1.    
2.  (sign of inflammation)   

   

3.  (point of tenderness)  
 spinous process 3 

4.   3   flexion/extension, lateral bending,

rotation  

5.  special test

5.1 Straight leg raising test  L4-5 

 

5.2 Femoral stretch test  L2-3 

5.3 FABER test     SI joint 

5.4 Modified Schober test  
 ankylosing spondylitis 

6.  neurological examination (  1)

6.1  (motor)  

6.2  (sensory)  

6.3  knee jerk reflex, ankle jerk reflex, Babinski sign  clonus sign  
 upper motor neuron lesion  L1-2  

6.4  (Per Rectum; PR)  S2-4  
voluntary contraction, perianal sensation, bulbocavernosus reflex 

 1  motor  sensory 4

Key myotome (motor) Key dermatome (sensory) 
L2 Hip flexion Anterior thigh 

L3 Knee extension Anterior knee 

L4 Ankle dorsiflexion Medial malleolus 

L5 Great toe extension First web space 

S1 Ankle plantar flexion Lateral side of foot 
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 (laboratory investigation) 
1.  CBC, ESR, CRP 

5

2.  (hemoculture) 
5

3.  tumor marker  
Prostate-Specific Antigen (PSA)  tumor marker  screening  

 tumor marker   CA 125, CA 19-9, Carcinoembryonic Antigen (CEA) 
1

 (radiographic study) 
1.   LS-spine AP  lateral view 

   
endplate1   

pedicle1  
 2

2.  (Magnetic Resonance Imaging; MRI) 

  
  

 

 (common conditions) 
1. Muscle strain    

   

2. Spondylosis  
 35-40   40 6 

      
  (neurogenic claudication) 

 (neurological deficit)  

3. Spinal stenosis   facet hypertrophy,

ligamentum flavum hypertrophy  disc degeneration  
 neurogenic claudication  vascular claudication (  2) 
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 2  neurogenic claudication  vascular claudication

Neurogenic claudication Vascular claudication 
Neurological deficit Present Absent 

Arterial pulse Normal Decrease/Absent 

Skin dystrophy  
(hair loss, cyanosis, shiny skin) 

Absent Present 

Related with position Yes No 

Low back pain Present Absent 

4. Spondylolisthesis   
    

 spinous process  neurological deficit  
3

5. Herniated Nucleus Pulposus (HNP)  30-40  
 neurological deficit  

6. Spondylitis   2   
 (bacterial or TB spondylitis)   
   endplate  

MRI  2  (  1)
7. Spinal metastasis    
    

  thyroid, breast, lung, kidney  prostate  neurological 

deficit  
 pedicle (  2)



145
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

145 

 1   MRI  spondylitis L3-4 

 2  pedicle ( )  pedicle  ( ) 
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 (treatment) 
1.  (conservative treatment) 

1.1   Acetaminophen, NSAIDs, Opioid, muscle relaxant  vitamin 

supplement 

1.2  

1.3  

1.4  bacterial  TB spondylitis   
  bacterial spondylitis  

4-6    TB spondylitis 

 9-18  

2.  (operative treatment)

2.1   
 spondylitis   

  
 

2.2   
   spondylitis 

 

 (conclusion) 
 

    
  

   (x-ray) 
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Common pitfalls in diagnosis of lumbar disc herniation for general practitioners 

 * 

 (introduction) 
 (Lumbar Disc Herniation; LDH) 

    

  

   

   

 (incidence) 
 1-3  (60:40) 

 41 1  (adolescent lumbar disc herniation)  

 10 2  

 (congenital canal stenosis) 
  

  (spinal stenosis) 

 60   (foraminal-

extraforaminal type) 3 

 (etiology) 
  

  

      
1.  (genetic) 

2.  (acute traumatic episode)

3.  (flexion)  (lateral bending) 

(axial rotation)  (vibration) 
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 Herniated Nucleus Pulposus (HNP)  

  nucleus pulposus  outer annulus  endplate  

 herniated disc  lumbar disc herniation 4 

 (diagnosis) 
1.  (history)

   

     

 

  

 

   

(cauda equina syndrome)  

      

    

2.  (physical examination)
Straight Leg Raising Test (SLRT) 

  (specificity)  895  

 30-70   

 

 

  SLRT  

Flip test   SLRT  

 

  sciatic scoliosis  sciatic list 

   

(idiopathic scoliosis)  Adam forward bending test (  1) 
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 1  (sciatic list) ( ); 

 (idiopathic scoliosis) ( );  Adam forward bending test  

( ) 

 motor  sensory 

  

(per rectal examination)  sensation   

3.  (radiographic studies)
3.1  (plain radiograph)   

 

3.2  (Magnetic Resonance Imaging; MRI)  

   

3.3  (Computed Tomographic 

myelography; CT myelogram)  MRI     CT 

 (calcified disc) 
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 (classification) 
1.

 central, paracentral, foraminal  extraforaminal  paracentral 

  foraminal-extraforaminal  (  2) 

 central  paracentral  (traversing nerve 

root)  foraminal-extraforaminal  (exiting nerve root) 

 

 2  MRI   L4-5  

  

2. 4

2.1 Protrusion    25 

(90 )  MRI axial view 
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2.2 Extrusion   

2.3 Sequestration    

Bulging  

 vertebra  3   25 (90 ) 

   MRI axial view 

Annular tear   MRI  High Intensity 

Zone (HIZ) (  3)  

 

 3  MRI  (annular tear)  High Intensity Zone 

 (HIZ) ( ) 

 (natural history) 
  906 

  61 

   10  7,8 

 

 sequester   (spontaneous resorption) 
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 (treatment) 
1.  

1.1       
1.2      Gabapentin 

 Pregabalin  
1.3  steroid   
1.4  
1.5  steroid   

2.  
2.1  (progressive neurological deficit) 
2.2   (cauda equina syndrome) 
2.3  (intractable pain) 
2.4  4-6   (failed conservative 

treatment) 
  

  
1) Open discectomy/microdiscectomy   microscope

  
2) Endoscopic discectomy  endoscope 

  8 

 (conclusion) 
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*

 

Spinal infection 

 * 

 (introduction) 

 (spinal infection) 
   

   

  (spinal instability) 

 (neural compression)  

   2   pyogenic 

bacterial infection  granulomatous infection  tuberculosis  brucellosis 

  fungal and parasite infection  
 11 

 1 Terminology of the spinal infections 

Term Site of infection Feature 

Discitis Intervertebral disc Common in children 

Spondylitis Vertebral endplate and body Early stage of infection in adult 

Spondylodiscitis Disc and adjacent body Most common form of infection 

Epidural abscess Epidural space Rare, contiguous spread in spinal canal 

Septic facet joint Facet joint Hematogenous spreading 

: Tsantes AG, et al. 20201 

 (epidemiology) 

  2.2  
 100,000   . . 2538-2551  5.5   100,000   . . 2550-25532 

pyogenic vertebral osteomyelitis   52-69   tuberculous 

vertebral osteomyelitis   27-76   
2  (bimodal distribution)   HIV infection, 

Intravenous Drug Use (IVDU)   
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      (immunosuppressive drug) 

 implant   

lumbar spine  58, thoracic spine  30  cervical spine  123 

 (etiology and pathogenesis) 

 pyogenic vertebral osteomyelitis  3  
 1) hematogenous spread   

(bacteremia)   urinary tract infection, infective endocarditis, infective 

intravenous catheter  gastrointestinal tract infection 2) direct external inoculation  trauma 

  3) contiguous spread   

 vertebral endplate 

 endarterioles  (slow blood flow)  
valveless venous plexus (Batson’s plexus)  

  endplate  
annulus fibrosus  intervertebral disc  avascular tissue  tuberculosis 

  tuberculous infection  (intervertebral 

disc preserve)  intraosseous abscess  

 cartilage endplate  
intervertebral disc  disc space  (septic emboli) 

 discitis   
  end plate  (osteolytic and 

end plate erosion)  disc space  spondylodiscitis  

 single microorganism  multiple 

organisms   poly-microbial infection  94  
contiguous spread   gram positive   
Staphylococcus aureus (  30-70)  Streptococci  Enterococci  
implant   joint replacement   Staphylococcus epidermidis  

gram negative    Enterobacteriae spp  Escherichia coli, Proteus, Klebsiella 

  brucellosis 
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 (signs and symptoms) 

  

1.   85  
   

     
(torticollis)  (dysphagia) 

2.   48  pyogenic spondylodiscitis  bacterial infection 

   1-3   2-3  
  tuberculous spondylitis  17 

 (insidious onset)   
3.  (neurological deficit)  

  (muscle weakness)  (numbness) 
 (bowel and bladder incontinence) 

  (scoliosis, kyphosis deformity) 

 (muscle spasm)  (mass or lumb)  
(marked tenderness with percussion)   

  reflex    

(irritability)    loss of 

lumbar lordosis  

 (diagnosis)  

  
  

  
   

infective endocarditis  (new or 

worsening back or neck pain) 

 

1.  (laboratory investigation)
1.1 Complete Blood Count (CBC):  pyogenic bacterial infection 

 42  tuberculous infection  
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1.2 Erythrocyte Sediment Rate (ESR):  sensitive inflammatory marker (75%) 

   pyogenic  TB infection  
ESR  20 mm/h 

1.3 C-reactive Protein (CRP): high sensitivity (98%)  
ESR  TB infection  CRP  

1.4  (culture):  25 

 pyogenic infection  hemoculture  

1.5  (biopsy)   CT guided 

percutaneous biopsy  fluoroscope guided biopsy  open technique 

 gram stain  AFB stain  (bacterial/TB culture)  (histopathological 

examination)  molecular method  Polymerase Chain Reaction (PCR)  PCR 

  
  drug resistant TB  GeneXPert MTB/RIF, Line Prove Assay 

(LPA) 5  

2.  (radiographic studies)
2.1  (plain radiograph):  

 2-4   specificity  57  
  endplate  (irregular end plate)  

(narrowing disc space) (  1) 

 1  pyogenic spondylodiscitis T8/9  Streptococcus  

disc space narrowing, endplate irregularity  paravertebral soft tissue swelling 
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2.2  (Magnetic Resonance Imaging; MRI):  MRI 

   
   (gadolinium) 

 (sensitivity)  96  (specificity)  94  bacterial infection 

 tuberculous infection  MRI  (  2) 
 (  2) 

2.3  (Computed Tomography; CT): 

   (bone necrosis or fracture)  pathological 

calcification  tuberculous spondylitis  (paravertebral soft tissue) 
(  3) 

2.4  (nuclear scan/FDG-PET scan) 

  
    

technetium 99 m, gallium scan, 18F-FDG PET/CT  
 MRI  MRI   

  
   ESR CRP  

blood culture  MRI  MRI   pacemaker 

 bone scan  

 2 Imaging features for differential diagnosis of spinal infection

Pyogenic infection Tuberculous infection 

Vertebral body (VB) Early: T1 hypo-and endplate T2 

hyperintensity 

Late: body destruction, T2 hyper 

density and homogenous 

enhancement  

Early: paradiscal involvement, and 

contiguous spread to adjacent VB. 

 T1 hypodensity 

 T2 heterogenous hyper density 

Central type: vertebra planar 

deformity, IVD not involve 

Late: T1 variable intensity with bone 

healing  
Disc space 

involvement 

Present: early stage T2 

hyperintensity and enhancement  

Variable: from disc space sparing to 

severe destruction 
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 2 Imaging features for differential diagnosis of spinal infection ( ) 
Pyogenic infection Tuberculous infection 

Paraspinal/epidural 

space involvement  

If present: inflammation and/or 

small abscess with thick and 

irregular rim enhancement  

Present: large paraspinal abscess: thin 

and smooth rim enhancement  

Posterior elements Typical not involved Can be involved 

Anterior 

subligamentous 

spread 

Uncommon  Present: can be more extensive than 

vertebral involvement  

Adjacent vertebral 

level involvement  

Present: endplate destruction Present: high bone destruction 

Multilevel  Uncommon  Common, skip lesions 

 2  MRI  pyogenic spondylodiscitis T8/9  hypersignal T2 in disc space 

(bright disc), homogeneous enhancement vertebral body, thick wall epidural abscess 

 small paraspinal abscess 
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 3  CT  MRI  tuberculous spondylitis T 7-9  kyphotic  

 deformity, vertebral body  disc space collapse ( );  CT  osteolytic lesion, 

 endplate destruction ( );  MRI  heterogenous enhancement in vertebral body, 

 intra-osseous abscess with contiguous spread to adjacent body ( ) 

 4  MRI  tuberculous spondylitis  epidural and anterior subligamentous 

spread abscess  extensive bone destruction 
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 (treatment) 
  

   

   
 (stable hemodynamic)  

 (neurological deficit) 
  (spinal 

instability/spinal deformity)  
  broad spectrum antibiotic 

  gram positive cocci, gram negative  MRSA  

 vancomycin  third  fourth generation cephalosporin6 

 (  5) 

 5  

 (conservative treatment) 
  (rigid orthosis immobilization) 

 (spinal deformity)   
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 pyogenic spondylodiscitis  
 6    ESR  CRP 

  ESR  CRP  4  
  MRI   disease progression  

   
(surgical debridement)  (abscess drainage)   CT guided percutaneous 

drainage   
 tuberculous spondylitis   

  Isoniazid, Rifampicin, Pyrazinamide  Ethambutol 

 intensive phase  2   Isoniazid  Rifampicin  continuation 

phase  7-10   contrast MRI  
7,8  

 (surgical treatment)  
9,10 

1.  (intraspinal lesion with mass effect) 

epidural abscess  cervical  thoracic region  
neurological deficit  

2.  (neurological deficit)

3.  (spinal deformity/spinal instability)

4.  (failure of conservative treatment)

5. Doubtful diagnosis  open surgical biopsy

  3 

  

(  6) 
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 3 Treatment algorithm of pyogenic spondylodiscitis4 

Bone destruction + 

segmental instability 

and kyphosis 

Epidural 

abscess 

Neurological 

impairment 

Treatment 

Type A No No No Rigid orthosis 

Type B Yes No No Rigid orthosis 

/percutaneous or open 

stabilization 

Type C Yes Yes Yes Open debridement, 

decompression and 

stabilization 

: Pola E, et al. 20174 

 6  pyogenic spondylodiscitis with epidural abscess  
  (posterior spinal decompression, debridement and fusion) 

 (conclusion) 
 life threatening condition  
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 3 Treatment algorithm of pyogenic spondylodiscitis4 

Bone destruction + 

segmental instability 

and kyphosis 

Epidural 

abscess 

Neurological 

impairment 

Treatment 

Type A No No No Rigid orthosis 

Type B Yes No No Rigid orthosis 

/percutaneous or open 

stabilization 

Type C Yes Yes Yes Open debridement, 

decompression and 

stabilization 

: Pola E, et al. 20174 

 6  pyogenic spondylodiscitis with epidural abscess  
  (posterior spinal decompression, debridement and fusion) 

 (conclusion) 
 life threatening condition  
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Common knee pain in non-elderly patients 

 * 

 (introduction)  
 

 251 2  
   

  (overuse injury) 
 (repetitive injury)  (sport injury) 

 (degenerative disease)  
     Van Gent RN  

 (  7.2-50)  (  9.0-32.2)  

 (  5.7-39.3)  (  3.4-38.1)3  
 

 (history) 
:       

      

:  (acute, subacute  chronic) 
     

    
4 

  (  1 

 1)5  
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 1 5 
  

 (anterior) 1.  (anterior cruciate ligament)

2.  (quadriceps tendon)

3.  (patella)

4.  (patellar tendon)

5.  (tibial tuberosity)

 (posterior) 1.  (posterior cruciate ligament)

2. Gastrocnemio-semimembranosus bursa (Baker’s cyst)

3.  (hamstrings)

 (medial) 1.  (medial collateral ligament)

2.  (medial meniscus)

3. Pes anserinus

4. Synovium plica 

 (lateral) 1.  (lateral collateral ligament)

2.  (lateral meniscus)

3.  Iliotibial Band (ITB)

 1 5 
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 (physical examination)2

1. :       
(varus knee)  (valgus knee)  

  
2. :     
3. :   

  
4.  (special provocative test): 

 (pathoanatomy)    
 (sensitivity)  (specificity)  (  2) 

  (rule out)   
    

  
 

 (Magnetic Resonance Imaging; MRI)  
 

 2  (sensitivity)  (specificity)  (special provocative 

 test)  
Special test Pathoanatomy Sensitivity 

(%, 95% CI) 
Specificity 

(%, 95% CI) 
Reference 

Patellar grind test Patellofemoral joint N/A N/A 

Anterior drawer test ACL 48 (38-59) 87 (83-91) Jackson JL, et al. 20036 
Lachman test ACL 87 (76-98) 93 (89-96) Jackson JL, et al. 20036 

Pivot shift test ACL 61 (40-82) 97 (93-99) Jackson JL, et al. 20036 

Posterior drawer test PCL 90 (67-99) 99 (90-100) Rubinstein RA, et al. 19947 

Posterior sag sign PCL 79 (54-94) 100 (95-100) Rubinstein RA, et al. 19947 

Varus stress test LCL 25 N/A Harilainen A 19878 

Valgus stress test MCL 86 N/A Harilainen A 19878 

Apley’s test Meniscus 60.7 (55.7-65.5) 70.2 (68-72.4) Hegedus EJ, et al. 20079 

McMurray’s test Meniscus 70.5 (67.4-73.4) 71.1 (69.3-72.9) Hegedus EJ, et al. 20079

Joint line tenderness Meniscus 63.3 (60.9-65.7) 77.4 (75.6-79.1) Hegedus EJ, et al. 20079

Thessaly test Meniscus 89-92 96-97 Karachalios T, et al. 200510 
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  2   
1.   (overuse or

repetitive injury)  
1.1  (anterior) 

1) Patellofemoral pain syndrome (chondromalacia patella) 

 
 (patella)  (femur)  

   (theater sign) 

 
 (abnormal 

patellar tracking)   Q angle   (tightness)  (quadriceps) 
 (hamstrings)  Iliotibial Band (ITB)  (flat foot) 

 (high arch foot)  (hip abductors)  
(hip adductors)  (quadriceps) 5,11 

  (patellofemoral joint) 

 (medial)  (lateral) 
  patellofemoral grind test  

  12  
2) Jumper’s knee (patellar tendinopathy) 

(growth spurt)      
     

 (patellar tendon)  
   

 (debridement of patellar tendon)5,12 

3) Tibial and distal patellar apophysitis (Osgood-Schlatter lesion, Sinding-

Johansson disease)  (tibial tuberosity) 

 (inferior pole of patella)  (growth spurt) 
   

    
 (prominent) 2,12  (lateral 

view of knee joint)  (irregularity)  (fragmentation) (  2) 

    (growth 

plate) 12 
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 2  irregularity  fragmentation  tibial tubercle  
Osgood-Schlatter 

4) Prepatellar bursitis (Housemaid’s knee) 
 (prepatellar bursa)       

     
  (aspiration) 

   
  

 13 

1.2  (medial) 
1) Pes anserine bursitis–tendonitis  (bursitis) 

 3   3  (tendonitis)   semitendinosus, 

sartorius  gracilis  
(anteromedial aspect of tibial plateau)  2  

      
 (uphill)    

 (hamstrings)  (hip adductors) 14 

 
  

12
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2) Medial plica syndrome  
 (synovium)   

  
  

 (medial border of patella) 

 (adductor tubercle)    
  2   

  (hamstrings)  (quadriceps)  
  15 
1.3  (lateral) 
Iliotibial Band tendonitis (ITB tendonitis)  

  ITB 

 (lateral femoral condyle)   
     

  ITB  (quadriceps and hamstrings) 

 (hip abductors)  (foot pronation)  (flat foot) 

 (genu varum)  (tibial torsion) 

 (lateral femoral condyle)  
30    ITB 

12,16 

1.4  (posterior) 
Popliteal cyst (Baker's cyst)  (bursa)   

gastrocnemius (medial head)  semimembranosus  gastrocnemio-semimembranosus 

bursa    
40   (joint effusion)    

   
    

   
   MRI 

   
   



177
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

177 

 (aspiration)  

      
    

17 

2.  (trauma or sport injury) 
 

  
2.1  (Anterior Cruciate Ligament; ACL injury) 

  
(tibia)  (anterior translation)  (femur) 

 hyperextension  (medial collateral ligament) 
 (valgus force)  

   
 (  3)      

 “ ”   (effusion) 

   
   “give out”  

   
 (valgus)   (hamstrings)  

   Lachman test, 

anterior drawer test  pivot shift test  Lachman test  
 pivot shift test 18 (  2)  

  
“avulsion”  (anterolateral cortical avulsion fracture of tibial plateau) 

 segond fracture   75-10019,20 

 (medial or lateral meniscal injury) 

 66-7519  MRI   
   

  

176 

2) Medial plica syndrome  
 (synovium)   

  
  

 (medial border of patella) 

 (adductor tubercle)    
  2   

  (hamstrings)  (quadriceps)  
  15 
1.3  (lateral) 
Iliotibial Band tendonitis (ITB tendonitis)  

  ITB 

 (lateral femoral condyle)   
     

  ITB  (quadriceps and hamstrings) 

 (hip abductors)  (foot pronation)  (flat foot) 

 (genu varum)  (tibial torsion) 

 (lateral femoral condyle)  
30    ITB 

12,16 

1.4  (posterior) 
Popliteal cyst (Baker's cyst)  (bursa)   

gastrocnemius (medial head)  semimembranosus  gastrocnemio-semimembranosus 

bursa    
40   (joint effusion)    

   
    

   
   MRI 
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 3  

2.2  (Medial Collateral Ligament; MCL injury) 
  

 (valgus force)  (internal/external rotation force) 
  (valgus deformity) 

 (external rotation with knee flexion) 

    
     

21  valgus stress test 
 0   30   (Posterior Cruciate Ligament; PCL) 

 posterior capsule  
 (Anterior Cruciate Ligament; ACL) 

 (medial meniscus)   
 “unhappy triad”22 (  4) 
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 4   

2.3  (Lateral Collateral Ligament; LCL injury) 

 (varus force)  
(rotational force) (  5)  4  

  (subluxation or 

dislocation of knee joint)   
 varus stress test  0   30  

 (ACL)  popliteus  
   ITB tendonitis   

 23  

 5  
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2.4  (Posterior Cruciate Ligament; PCL injury) 
  (tibia) 

 (posterior translation)  (femur) 

 (external rotation)  (valgus)  

  
 9524  

 (  6)   
   

“dashboard injury”      
 (hyperextension) 

  popliteal fossa   
   “posterior sag sign” 

  90   
 (  distal femoral condyle 

 10 )  posterior drawer test  
   

  
12,24 

 6   
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2.5  (medial or lateral meniscus injury) 
 (tibia)  (femur)  

(shock absorber)  (load transferring)  (joint lubrication) 

 (shear force)  (torsion force)  femoral condyle 

 tibial plateau  
 (  7)  (longitudinal tear) 

  (horizontal tear)  joint line 
    

   bucket-handle 

( )  
  (special test)   

McMurray’s  Apley’s   
   Thessaly   MRI 

  
  5,25 

 7   
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 (treatment) 
1.  (conservative treatment)11,12,20,25

1.1   PRICE 

P (Protection and Pain control)    woody splint 

 slab   
R (Rest)      
   (crutch)  (cane) 

I (Ice)   

C (Compression)   (elastic bandage)  Jone’s bandage 

 
E (Elevation)    

1.2  (medication)    NSAIDs 
   

 

1.3  (physical therapy)     
(shockwave)     

 
  16 

1.4    (knee support)  1-2  
19  (patellar taping)  

patellofemoral syndrome    
 11 

2.  (surgical treatment)11,18,20,21,25

 (arthroscopic)  
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 (conclusion) 
   

  
  (pathoanatomy) 
   

  
   

  
   

 Seronegative Spondyloarthropathy (SNSA)   
 

 26 
27  
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Common problems in sports knee injury 

 * 

 (introduction) 

      

       
 

  15.2 
1  12 2 

 ( ligament)   (cartilage) 

 (meniscus)  (fracture)  

    
(Anterior Cruciate Ligament; ACL)  (Posterior Cruciate Ligament; PCL)  
(Medial Collateral Ligament; MCL)  ITB (Iliotibial Band (ITB) friction syndrome) 

 (meniscus)  (cartilage)  (patellar tendon)3 

 (anterior cruciate ligament injury) 

 
   

      “ ” 

   24  
 4 

   
1. Lachman test:  

 
 ( )5 (  1)  
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 1  Lachman test 

2. Anterior drawer test:  90  
 

6 (  2) 

 2  anterior drawer test 

   
 (unstable knee) 

  
(Magnetic Resonance Imaging; MRI) 

 (arthroscopic ACL reconstruction) 
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 (posterior cruciate ligament injury) 

  90  
  

  
Posterior drawer test:  90   

  
7 (  3) 

   

 3  posterior drawer test 

 (medial collateral ligament injury) 

 
  

 

   valgus stress ( ) 
   valgus stress 

test  

 knee brace (  30 )  
4-6   
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 ITB (iliotibial band friction syndrome) 

 

 1-2   ITB  (lateral epicondyle) 

 band   band 
8 

 stretching exercise 

 

 (meniscus injury) 

 2   C  O 

  
   

joint line tenderness (  4) 9 

 

 (arthroscopic meniscal repair or partial meniscectomy) 

 4  (joint line tenderness) 
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 (locked bucket 

handle)   
 (urgency) 10 

 (cartilage injury) 

  
  

  
 

  

 (patellar tendon injury) 

  “ ”  

   

  
(  5)  blumensaat line  

11 
 

 5   ( )  ( ) 
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 (knee hemarthrosis) 

 

  ballotment sign 

  
  

   
  

 (aseptic technique)  2   
1)   2) 

 

 (conclusion) 
 

    
 (elastic bandage)   
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The practical approach to acute shoulder injuries 

 * 

 (introduction) 

 (acute shoulder injuries)  2  
     

 (acromioclavicular joint injury)  (clavicle fracture)  
(proximal humerus fracture)  (rotator cuff tear) 

 (glenohumeral joint dislocation) 

  (shoulder anatomy) 

 (history and examination)  (plain radiograph) 

 
  

  
 

 (acromioclavicular joint injury)  (clavicle fracture)  
(proximal humerus fracture)  (rotator cuff tear)  

 (shoulder anatomy) 

 3    (clavicle)  (scapula) 

 (humerus)  3  4  
 Sternoclavicular (SC), Acromioclavicular (AC), glenohumeral  scapulothoracic joint1 

  (range 

of motion)    

1. Glenohumeral joint   ball and socket joint 

  (head of humerus) 

 (glenoid fossa of scapula)  glenoid fossa 

  (joint capsule) 1 (  1) 

  (dislocation)  
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2. Acromioclavicular joint  
glenohumeral joint  

  acromion of scapula  (distal clavicle) 

  Acromioclavicular (AC) ligament  Coracoclavicular 

(CC) ligament1 (  1) 

 1 Shoulder anatomy  

 
 

 (soft tissue)   (glenoid fossa)  
 glenohumeral ligament, glenoid labrum  rotator 

cuff muscle1  

2.1 Rotator cuff muscles  4   supraspinatus, 

infraspinatus, teres minor  subscapularis (  2)    (stabilization) 
 glenohumeral joint  (compression force)  head of humerus 

 glenoid fossa  (dynamic stabilizer)1 (  3) 

 

1) Supraspinatus  supraspinatus fossa  scapula 

 greater tuberosity  humerus  (abduction)  0-30  
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2) Infraspinatus  teres minor  infraspinatus fossa  lateral

border  scapula   greater tuberosity  humerus  
(external rotation) 

3) Subscapularis  subscapularis fossa  scapula 

lesser tuberosity  humerus  (internal rotation) 

 2 Rotator cuff muscles 

 3  (force vector)  rotator cuff  (compression force) 

  head of humerus  glenoid fossa 

2.2 Glenoid labrum  fibrocartilaginous  
glenoid  glenohumeral joint 

 glenoid fossa1 (  4)  



198
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

198 

 4 Glenoid labrum 

2.3 Glenohumeral ligament  3  
glenohumeral joint  superior, middle  inferior glenohumeral ligament 

 (joint capsule)  glenohumeral joint 
1 (  5) 

 5 Glenohumeral ligament 

 (approach to the injured shoulder) 
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1.  (history)  
1.1  (mechanism of injury)  

  3  
  (anatomical site of injury)  (limb position) 

 (subjective experience)   
 (abduction and external rotation)  

(shoulder dislocation)1  (cracking or popping)  
   

1.2  (pain) 
   

 

1.3  (dysfunction) 
    AC joint injury  

rotator cuff tear1,2  
(nerve injury) 

2.  (physical examination) 

2.1  (inspection)     
   AC joint injury  

  

2.2  (palpation) 

   SC joint, 

clavicle, AC joint, acromion process, coracoid process, humeral head, greater tuberosity, lesser 

tuberosity   scapular spine  scapular border 

2.3  (range of motion)  active motion  passive motion 

  active motion  passive motion 

 2   

1)  (weakness) 

 

2)  (limited range of motion)

 mechanical block  

2.4  (special test) 

   cross-arm adduction test  AC joint injuries1,2  drop arm test 

 rotator cuff tear1  
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3.  (radiographic study)  
 3   shoulder anteroposterior (AP) view, scapular Y view,  

axillary view   both clavicle AP view 

 Zanca view  AC joint injuries  serendipity view  proximal third clavicle 

fracture  SC joint injuries1,2  

Acromioclavicular (AC) joint injuries  

 AC joint   
(direct trauma)   (adduction)3 

 (indirect trauma)  3  humerus  
 AC joint  (  6)  AC joint  

           

 6  AC joint 
: A  (indirect trauma), B  
(direct trauma) 

  AC joint  (forward flexion)  (adduction) 
 

    
AC joint  distal clavicle  acromion (  7)  
AC joint separation  type IV  V3  AC joint 

  AC joint  crossed-arm adduction test3 



201
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

201 

 (adduction)  AC joint  
 clavicle  sternoclavicular 

joint   neurovascular system  
 brachial plexus /  vascular  

   shoulder AP view, scapular Y view  axillary view 
  shoulder AP stress view  Zanca view 

 distal clavicle  acromion process 

 both shoulder AP view  coracoid 

process  clavicle (coraco-clavicular distance)  2 4 (  7)  

 7 A  B  distal clavicle , C  both  

 shoulder AP view  AC joint injury type V  coraco-clavicular distance  
 200%, D  scapular Y view  AC joint dislocation 
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 8 Rockwood’s classification of AC joint injury 

  AC joint injury type 1 (  distal clavicle)  type 2 

(  distal clavicle   coraco-clavicular distance  25) (  8) 
3   

  1-3  
 1 (type 1)  4-6  2 (type 2) 

 (range of motion exercise)  
 AC joint injury type 3 (  distal clavicle  coraco-clavicular distance 

 25-100) (  8)   
3 

 AC joint injury type 4, 5  6 (  8)  
3  
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Clavicle fracture  

 
 (middle-third)  80  (distal-third) 

 15  (proximal-third)  5 5  
 (direct blow)   (fall on shoulder) 

   6 
    

      
(crepitus)  

 brachial plexus  
  (open fracture) 

 (skin tenting)  
 skin tenting  skin necrosis  

open fracture 6 
  shoulder AP view 

 (proximal-third)  
SC joint  serendipity view 

  high-energy trauma  scapular  glenoid 

  (chest radiograph) 

 (rib fracture)  hemo/pneumothorax 6  

  Allman’s classification  3   
 1 middle-third fracture  2 distal-third fracture  3 proximal-third 

fracture 

  1 (middle-third)  (non-displaced fracture) 

 (minimally displaced fracture) (  9)  
 2-4   (range of motion 

exercise)  5 

 figure of eight  
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 9  both shoulder AP view  minimally displaced middle third 

clavicle fracture  

   (open fracture) 

 (impending open fracture), neurovascular injuries, floating shoulder 

(  scapula  clavicle )5 (  10) 

 2   
non-union5  

 2 (distal-third) 

  non-union  (  11) 

 

 3 (proximal-third)   
 high-energy trauma   

 sternoclavicular joint  (posterior dislocation) 
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 10 A  B  middle third clavicle fracture  scapular neck fracture 

 (floating shoulder) , C  ORIF with LCP  

 superior clavicle plate  

 11 A  B  both shoulder AP view  displaced distal clavicle fracture 
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Proximal humerus fracture 

 (proximal humerus fracture)  2  (bimodal age 

distribution)  60   (osteoporosis) 

   (low energy fall) 

  (fall from standing height)7,8  distal radius  
 (high energy trauma)  

 8  soft tissue  neurovascular   

     

     
  distal end radius fracture 

  ipsilateral lower extremity fracture  
high energy trauma  

 axillary 9 

 (sensation) 

 deltoid  motor  sensory function  median, radial 

 ulna  

 axillary    capillary 

refill  (fracture-dislocation)  
 capillary refill   

  
 shoulder AP view, scapular Y view  axillary view  axillary 

view  scapular Y view 

   (CT scan) 
 

Neer’s classification10  (classification)  
 proximal humerus fracture  anatomical landmarks  4  

 humeral head, greater tuberosity, lesser tuberosity  humeral shaft (  12) 

 1   45   displaced 

fracture  
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 12  anatomical landmarks  4   humeral head, greater tuberosity, 

  lesser tuberosity  humeral shaft  Neer’s classification 

  proximal humerus fracture 

 non-displaced  minimally-displaced fracture 
11  2-6  

 (range of motion exercise) 

  
  non-displaced  minimally 

displaced  low-energy fall   
  displaced 2-part surgical neck fractures, displaced (>5 mm) 

greater tuberosity fractures, displaced 3-part fractures, displaced 4-part fractures  fracture-

dislocation (  13) 11 
  displaced proximal humerus fracture 
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 13  displaced left proximal humeral fracture; A 2-part greater tuberosity 

fracture, B 2-part surgical neck fracture, C 3-part greater tuberosity fracture, D 4-part 

fracture  E anterior fracture-dislocation 

Rotator cuff tear 

   
(degenerative tear) 12,13  (impingement)  rotator cuff tendon 

 subacromial space13,14  
(overhead activities) 

 rotator cuff tear  (traumatic injuries)   
(minor injury)     (major injury)  

  40   supraspinatus 

 infraspinatus tendon15 
     

  (night pain)   rotator cuff tear 

  (weakness)   
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   active range of motion 

 forward flexion  passive range of motion     
drop arm test   supraspinatus tendon16 

 supraspinatus, infraspinatus, subscapularis  (pain)  

(weakness)   
  rotator cuff tear 

  fracture, calcific tendinitis, avulsion fracture of greater tuberosity 
 (Magnetic Resonance Imaging; MRI)  (imaging 

of choice)  rotator cuff tear  

  rotator cuff tear 

  (small size tear)  partial-thickness tear 
17  

  rotator cuff   3-6  

  arthroscopic rotator cuff repair 

 (large size tear)  high-grade partial thickness tear  full-thickness tear 

 (traumatic injury)  

 3-6 17 

 1  

 
AC joint injuries Clavicle 

fractures 

Proximal 

humerus 

fractures 

Rotator cuff 

tears 

 

-  
- Direct trauma: 

 

- Indirect trauma: 

 

-  

- Direct blow fall 

on shoulder 

2  

- : low 

energy fall 

- : High 

energy trauma 

- Degenerative 

tear 

- Impingement 

syndrome 

- Acute 

traumatic tear 

 

AP, axillary,  

both shoulder 

AP views 

(evaluate CC 

distance) 

- AP, Serendipity 

views (evaluate 

SC joint, proximal 

third fracture) 

- CXR (associated 

injuries)  

- AP, scapular Y, 

axillary views 

- CT scan 

- MRI 

- X-ray (rule out 

other causes) 
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 1  ( ) 

 
AC joint injuries Clavicle 

fractures 

Proximal 

humerus 

fractures 

Rotator cuff 

tears 

 

 1-3 

 

 

 2-6

 
 

 2-6 

 
 

 
rotator cuff 

 
3-6  

 

Rockwood type 

III –VI 

Displaced type I, 

type II , 

type III with 

posterior SC joint 

dislocation 

Displaced fracture 

 fracture-

dislocation 

  active 

 acute 

rotator cuff tear 

  
active 

 (conclusion) 

   
     

   shoulder AP view, scapular 

Y view  axillary view   
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Principle and management of shoulder dislocation 

 * 

 (introduction) 

  
 45 1  (shoulder dislocation)  23 

2   anterior, posterior, inferior 

 superior  95  3 (anterior shoulder dislocation) 

   
  (urgency condition)  

  

(abduction and external rotation)   
forward flexion and internal rotation    

   (brachial plexus injury) 

  Ehler-Danlos syndrome  Marfans syndrome  

 (clinical presentation) 

1. Acute shoulder dislocation  
  deformity  

2. Reducible acute shoulder dislocation 

  deformity  shoulder instability   
apprehension test    
glenoid bone loss  posterior humeral bone loss (Hill Sachs lesion)  

 anterior humeral bone loss (reverse Hill Sachs lesion)   bone defect 

 (recurrence shoulder dislocation) 

3. Chronic neglected shoulder dislocation  (  3-6 )

  

 (diagnosis) 
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1.     
   

2.    20  
 954-6  60  

 (rotator cuff tear)  807 
 antero-inferior labrum detach from glenoid rim (Bankart’s Lesion) 

 73-858 

3.    
    (humeral 

bone loss)  (glenoid bone loss) 

 (physical examination) 

  loss of deltoid bump, ruler sign positive 
 dugar sign positive   

1. Loss of deltoid bump (flatted deltoid)  
 deltoid  (  1)  

 1   flatted deltoid   

2. Ruler’s sign  acromion 

 (lateral epicondyle elbow)  
 lateral edge of acromion  lateral epicondyle elbow  (  2) 
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 2  Ruler’s sign  negative  positive 

3. Dugar’s sign   

  (false positive)   fracture 

around shoulder joint, fracture clavicle, AC joint dislocation 

  neurovascular status  
axillary  8-109  high energy injury   

  brachial plexus injury   

 (radiographic study) 

1. Shoulder AP view  (  3)
 fracture greater tuberosity  proximal humerus fracture   

  transcapular Y view  axillary view  

2. Shoulder transcapular Y view   scapular fracture 

   
  

coracoid process  rib cage (  4)  
 scapular body  (  5) 

3. Shoulder axillary view   glenoid

fracture   
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 3  shoulder AP view  

 4  shoulder transcapular Y view  
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 5  shoulder transcapular Y view  
: G = glenoid, HH = humeral head 

 (treatment) 
  

1. Acute shoulder dislocation  (intraarticular lidocaine

injection)  1% lidocaine  10-15 10  (analgesic agent) Morphine 

0.05-0.1 /  /  (sedation agent) Diazepam 0.1-0.3 /  
  

  
   

deep sedation  

  (open 

reduction)   open reduction 

 structure  reduction  long head of biceps tendon11, 

greater tuberosity fracture12  fracture fragment of glenoid13

2. Chronic neglected shoulder dislocation  3-6 

  
  

   (dementia)  (low demand) 
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 open reduction shoulder joint     chronic 

neglected shoulder dislocation  bone loss  glenoid  humeral head  
 bone loss   bone loss 

 

 (reduction technique: anterior shoulder dislocation) 

1. Stimpson’s technique:  
 5  (2.27 )  

   
 15  (6.80 )   20-25  

 
  (  6) 

 6  Stimpson’s technique 

2. Traction counter traction:   
 

  (  7) 
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 7  traction counter traction14 

3. Milch’s technique:    
  (external rotation)  90  

 90   (  8) 

 8  Milch’s technique14

 (post reduction management) 
  

 fluoroscope  AP view  transcapular Y view 
 neurovascular status  

 48-72   interlocking arm sling  
internal rotation15-18  1-3   
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   (contact 

sport)  (overhead sport)  8 19 
  abduction and external rotation  8     

  

 (prognosis)  

    62-90 
8,20  9-13.7 8,21  

    (activity level)  (compliance) 

 (associated injury)  rotator cuff tears, fracture  bone defect 
  

   (bony Bankart’s 

lesion)  rotator cuff tear  
 (high demand)  

  2    
1. Traumatic Unidirectional instability and Bankart’s lesion which often require Surgery (TUBS) 

2. Atraumatic Multidirectional Bilateral instability that often response to Rehabilitation (AMBRI) 

 TUBS  bone loss  glenoid  humeral  combined 

bone loss    
   anteroinferior labral (Bankart’s lesion repair), Remplissage’s 

procedure (infraspinatus tenodesis), Latarjet’s procedure, osteochondral allograft  shoulder 

arthroplasty  (glenoid bone loss) 

 (humeral bone loss)  AMBRI 

  capsular shift 

 (conclusion) 

  urgency condition  
  

 adequate pain control and sedation  

  
 20   95 

  AMBRI (Atraumatic Multidirectional Bilateral instability 

that often response to Rehabilitation)  TUBS (Traumatic Unidirectional instability 

and Bankart’s lesion which often require Surgery)  
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Ankle injury 

 * 

 (introduction) 
  

 2.15   1,000 1,2  50 
3  

   12 

 2  

  

 (anatomy) 
 3    distal end of tibia, distal fibular  

trochlea of talus   tibia  fibular  interosseous 

membrane   2.5-4.5 4,5  ligament 4  

 anteroinferior tibiofibular ligament, posteroinferior tibiofibular ligament, transverse 

tibiofibular ligament  interosseous ligament  syndesmotic ligaments complex 

 distal tibia  distal fibular   

talus   lateral collateral ligament  anterior talofibular 

ligament, calcaneofibular ligament  posterior talofibular ligament  medial collateral 

ligament  tibia  talus  deltoid ligaments complex 

 deep  superficial part6 (  1) 

 1  
: 1.tibia, 2.fibular, 3.talus, 4.deltoid ligaments complex, 5.anteroinferior tibiofibular ligament, 6.posteroinferior 
tibiofibular (5, 6 parts of syndesmotic ligaments complex), 7.anterior talofibular ligament, 8.posterior 
talofibular ligament, 9.calcaneofibular ligament 
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(hinge joint)  (rotatory hinge joint)  (plantarflexion) 

 internal rotation  inversion  lateral 

collateral ligament  

 (acute ankle sprain) 
1.  (cause)

 (misstep)  plantarflexion inversion 

 internal rotation    

 (low proprioceptive sensation)    

  2 

2.  (sign and symptom)
  “ ” 

  5 

 lateral ligament complex  

distal fibular    

  

  3-5 7   

2.1 Anterior drawer test  tibia 

   talus  tibia  

(  2)  anterior talofibular ligament 

 2  anterior drawer test 
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2.2 Talar tilt test  tibia  

 inversion  talus  tibia  

(  3)  calcaneofibular ligament 

 3  talar tilt test 

2.3 Squeeze test   90  

 neutral position (dorsiflexion 90°)   tibia  fibular 

 2-5    syndesmotic ligament complex injury8 (  4) 

 4  squeeze test 
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3.  (radiographic imaging)
  Ottawa foot and ankle rules 

(sensitivity 86-99%, specificity 25-46%)2  (  1  5)  

 (imaging interpretation) 
 

 (  6) 

 1  Ottawa foot and ankle rules 

  ankle anteroposterior-lateral-mortise 

 malleolar 9 

1. Lateral malleolar pain at bone palpation (6 cm. distal in the posterior region)

2. Medial malleolar pain at bone palpation (6 cm. distal in the posterior region)

3.  4  (unable to support the limb immediately after

trauma and for 4 steps in urgency) 

  foot anteroposterior-lateral-oblique  

 midfoot  

1. Pain to bone palpation of the base of the 5th metatarsal

2. Pain to bone palpation of the navicular

3.  4  (unable to support the limb immediately after

trauma and for 4 steps in urgency) 

 5 Ottawa ankle and foot rules 
: Stiell IG, et al. 19929 
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 6    

: : tibia bone, : fibular bone, : talus bone, : calcaneal bone, : navicular bone, 
1: medial clear space (   4 ), 2: tibiofibular overlap (  1  

 > 5 ) 

4.  (grade of ankle sprain)10  2

 2 10

  1  2  3 
  (microscopic tear)  (partial tear)  (complete tear) 

    

    

    

    

    

5.  (treatment)
    “PRICE” 

(Protection, Rest, Ice, Compression, Elevation)11  
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1) Protection:     semi-rigid

ankle support   5-7  

(  10 )2,12  inflammation phase  healing phase 

2) Rest:    
 1-2  72 7 

3) Ice:    10 
 10  3   3 11 

4) Compression:  compressive sock 
 (range of motion) 8 

5) Elevation: 

  venous return 8 
 (medication) 

 (NSAIDs)  Diclofenac, Piroxicam  Celecoxib 
    

 14    NSAIDs 

 

Paracetamol  NSAIDs  Opioid  NSAIDs 
2 

 
coordination, balance training  functional ankle support  4-6  

 3-8  2 

 

 (slab immobilization) 
1)  neutral position (ankle dorsiflexion

90 degree)   

2)  4  6  
  10-15   webril 

 (  webril ) 
3)    webril   webril

 
4)  elastic bandage  4  
 neutral position   5-10  
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 (acute ankle fracture) 
  174  100,000   

13  

1.  (cause)
     

   
    20 14 

2.  (sign and symptom)
   6  

 (soft tissue)  (skin tenting)  
 (dorsalis pedis  posterior tibial artery) 

 compartment syndrome   Ottawa ankle rules 

  

3.  (radiographic imaging)
 ankle anteroposterior-lateral-mortise (  7) 

  (comminuted fracture)  
 (CT-scan) 15 

 7  
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4.  (initial management)
  axial traction 

6  

     

 compartment syndrome    6P: Pain out of proportion 

( ), Pallor ( ), Paresthesia ( ), Poikilothermia ( ), Paralysis 

( )  Pulselessness ( )  

 

   (circular cast) 

  compartment syndrome  

  low dose combination analgesic drugs (NSAIDs + Paracetamol 

+/- Opioid)  

 

 (conclusion) 
 

 inversion ankle 

  

  

 

Pearls and pitfalls 
1.  (distal fibular area)

2.  

3.   3-5 

4.   Ottawa ankle and foot rules 

5.   “PRICE”  NSAIDs  10 

6.   

compartment syndrome 



233
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

233 

 (references) 
1. Ballal MS, Pearce CJ, Calder JD. Management of sports injuries of the foot and ankle: an

update. Bone Joint J 2016:874-83.

2. Vuurberg G, Hoorntje A, Wink LM, van der Doelen BFW, van den Bekerom MP, Dekker R, et al.

Diagnosis, treatment and prevention of ankle sprains: update of an evidence-based clinical

guideline. Br J Sports Med 2018;52:956.

3. Verhagen EA, van Mechelen W, de Vente W. The effect of preventive measures on the

incidence of ankle sprains. Clin J Sport Med 2000;10:291-6.

4. Rammelt S, Obruba P. An update on the evaluation and treatment of syndesmotic injuries.

Eur J Trauma Emerg Surg 2015;41:601-14.

5. Coughlin MJ, Saltzman CL, Anderson RB. Mann's surgery of the foot and ankle. 9 ed: Elsevier

saunders; 2014.

6. Goost H, Wimmer MD, Barg A, Kabir K, Valderrabano V, Burger C. Fractures of the ankle joint:

investigation and treatment options. Dtsch Arztebl Int 2014;111:377-88.

7. Ivins D. Acute ankle sprain: an update. Am Fam Physician 2006;74:1714-20.

8. Czajka CM, Tran E, Cai AN, DiPreta JA. Ankle sprains and instability. Med Clin North Am

2014;98:313-29.

9. Stiell IG, Greenberg GH, McKnight RD, Nair RC, McDowell I, Worthington JR. A study to develop

clinical decision rules for the use of radiography in acute ankle injuries. Ann Emerg Med

1992;21:384-90.

10.Wexler RK. The injured ankle. Am Fam Physician 1998;57:474-80.

11.Bleakley CM, O'Connor S, Tully MA, Rocke LG, Macauley DC, McDonough SM. The PRICE

study (Protection Rest Ice Compression Elevation): design of a randomised controlled trial

comparing standard versus cryokinetic ice applications in the management of acute ankle

sprain [ISRCTN13903946]. BMC Musculoskelet Disord 2007;8:125.

12.Petersen W, Rembitzki IV, Koppenburg AG, Ellermann A, Liebau C, Bruggemann GP, et al.

Treatment of acute ankle ligament injuries: a systematic review. Arch Orthop Trauma Surg

2013;133:1129-41.

13.Kannus P, Palvanen M, Niemi S, Parkkari J, Jarvinen M. Increasing number and incidence of

low-trauma ankle fractures in elderly people: Finnish statistics during 1970-2000 and

projections for the future. Bone 2002;31:430-3.



234
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

234 

14.Thur CK, Edgren G, Jansson K, Wretenberg P. Epidemiology of adult ankle fractures in

Sweden between 1987 and 2004: a population-based study of 91,410 Swedish inpatients.

Acta Orthop 2012;83:276-81.

15.Black EM, Antoci V, Lee JT, Weaver MJ, Johnson AH, Susarla SM, et al. Role of preoperative

computed tomography scans in operative planning for malleolar ankle fractures. Foot Ankle Int

2013;34:697-704.



235
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

*

 
Common foot and ankle problems in OPD 

 * 

 (introduction) 
  

  

  

1.  (plantar heel pain)

2.  (Achilles’ tendinopathy)

3.  (flat foot and accessory navicular)

4.  (metatarsalgia)

5.  (hallux valgus)

 (plantar heel pain) 
   

  (  1) 
    (plantar fasciitis) 

 (tarsal tunnel syndrome)  (calcaneus stress fracture)1,2 

1.  (plantar fasciitis)   
  A  1  

   
     A  1 1,3 

 (gastrocnemius contracture) 

  
    

    
  95  1 4,5 

  

     
 (NSAIDs)  
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 1   
 A  plantar fasciitis;  B  tarsal tunnel syndrome;  
 C  calcaneal stress fracture 

2.  (tarsal tunnel syndrome) 
 plantar fasciitis  

 tibial (  2)   
 tibial 

 tibial (tinel sign)1,6 

 tarsal tunnel syndrome  
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 2  tibial 

3.  (calcaneal stress fracture) 
   

  (plain radiograph) 
   calcaneal stress fracture 

 (Magnetic Resonance Imaging; MRI) 

 (bone scan)  calcaneal stress fracture 1 

 calcaneal stress fracture 

    
    6-12  

  
 

 (Achilles tendinopathy) 
  2    

1. Non-insertional Achilles tendinopathy ( )
2. Insertional Achilles tendinopathy ( )

 2    insertional 

Achilles tendinopathy   
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2   non-insertion Achilles tendinopathy  
 2-5  (  3)  

7-9

 3   insertional Achilles tendinopathy ( ) 
 non-insertional Achilles tendinopathy ( ) 

  

1. :    
  

 

2. :  calcaneal bone spur 

    
 heel lift     

 (Extracorporeal Shock Wave Therapy; ESWT)  
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Pitfalls 
1.  

  

2.   (calcaneal

spur)  

3.   
( )   Thompson 

test  
  

  
  

 (flat foot and accessory navicular)  
 tibialis posterior  

    
  

 navicular (accessory navicular) (  4)10,11 
 

1.  tibialis posterior   
  

2.  tibialis posterior  
   

3.  tibialis posterior   
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 4   accessory navicular  

 (fixed flat foot)  

 (tarsal coalition)  (late stage)  
 

 

Pitfalls 
1.  tibialis posterior   

  

2.   accessory navicular  
accessory navicular   tibialis posterior 
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 (metatarsalgia) 
  metatarsal head 

 (  5)  
    

(hallux valgus)12,13  

 metatarsal head  (callosity) 

 Tripod  1st metatarsal head, 

5th metatarsal head  calcaneus  metatarsalgia  
2nd-4th metatarsal heads   

      
 

 5  

Pitfalls 
 stress fracture  

  MRI  bone scan  
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 (hallux valgus) 
  
  (bunion)  

 (cross over toe) (  6) 
    

 (bunion spacer, toe spacer)  
14 

    
  3-6 15,16 

 6  hallux valgus  bunion ( )  cross over toe 

 ( ) 

Pitfalls 
 hallux valgus  

  
  (hallux varus) (  7)   

17 
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 7  hallux varus  ( )  
 hallux valgus 
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*

 
Evaluation and initial management for osteolytic bone lesions 

 * 

 (introduction) 
  

     

 

 
Osteolytic lesion of bone   

  1  

1.  (infection)

2.  (bone tumor)

-  (benign bone tumor) 

-  (primary malignant bone tumor) 

-  (metastatic bone carcinoma) 

3.  (metabolic bone disease)

 (signs and symptoms) 
 

 osteolytic lesion of bone  1,2

1.  (asymptomatic)  osteolytic lesion  

 (intramedullary canal)  (cortex) 

  

   benign bone tumor  

metabolic bone disease 

2.   (cortex)

 

  

     

   

 (rest pain)  (night pain)  



248
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

248 

     

   benign bone tumor, 

metabolic bone disease  low grade infection   

 (progressive and moderate to severe pain)  malignant bone 

tumor  

3.  (pathological fracture)  

  

 cortex    

  

  

    3 (  1) 

 1   osteolytic lesion with pathologic fracture  left proximal femur 

 shaft of right femur 

4.   

 

   

5.   (acute osteomyelitis)

 (chronic osteomyelitis)   

  metastatic bone disease 

 Ewing’s sarcoma  
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 (radiographic study) 
1. Plain radiograph:  

   

   

osteolytic lesion  3-5

1.1   (geographic pattern) 

  benign bone tumor  metabolic bone disease  (  2) 

 2  right wrist AP and lateral  osteolytic lesion   

  (geographic pattern)  chondroblastoma  benign bone tumor 

1.2  

(moth-eaten or permeative pattern)  

 

    metabolic bone disease 

   4 

(  3) 

1.3  osteolytic lesion     

periosteal reaction   matrix  

 (soft tissue shadow)6 (  4) 
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 3  left humerus AP  osteolytic lesion 

  malignant bone tumor  

 4  A  right distal tibia  osteolytic lesion  periosteal reaction  

   osteosarcoma;  B   

 left elbow AP and lateral  severe osteolytic lesion  soft tissue shadow 

   giant cell tumor of bone 
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2. Computed Tomography (CT-scan):  CT-scan  

  

(soft tissue)   soft tissue       

  

  calcification   enchondroma  

chondrosarcoma  

3. Magnetic Resonance Imaging (MRI): 
   signal 

 MRI      

metabolic bone disease  MRI  

 4 (  5  6) 

4. Bone scan:  

    

  bone metastasis, multiple 

myeloma, lymphoma of bone  metabolic bone disease  Brown’s tumor 

 hyperparathyroidism1,4 (  7) 

 5  A  right shoulder AP  osteolytic lesion  neck of right humerus; 

 B  MRI coronal view  proximal shaft of humerus 
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 6  A  MRI coronal view  right distal tibia  intramedullary  

 canal  soft tissue extension  medial  lateral;  B  MRI 

 axial view  right distal tibia  soft tissue extension    

 posterior  posterior tibial vessels  

 7  bone scan    lung carcinoma 

 bone metastasis 
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 (investigation) 
1.   Complete Blood Count (CBC), Erythrocyte Sedimentation

Rate (ESR)  C-Reactive Protein (CRP) 

2.  tumor marker  
1,5  

- Alpha Fetoprotein (AFP)  (hepatocellular carcinoma)  

- Prostate-Specific Antigen (PSA)  (prostate cancer) 

- Cancer Antigen 15-3 (CA 15-3)  (lung cancer) 

- Carcinoembryonic Antigen (CEA)  (colon cancer) 

- Cancer Antigen 19-9 (CA 19-9)  (cholangiocarcinoma) 

- Serum electrophoresis  urine Bence-Jones protein  multiple 

myeloma 

-  calcium  phosphate   metabolic 

bone disease 

 (management) 
 

      

   

  

   50 

    

 (slab)   

    neck of femur  

peritrochanteric area of femur   
1,3,5 (  8  9) 
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 8  both hips AP  osteolytic lesion  right proximal femur  

    

 9  right knee AP and lateral  osteolytic lesion  right proximal tibia  

  90  AP  lateral   
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   (primary bone sarcoma) 

  

  

 (biopsy) 2,6

 osteolytic lesion  

  

  

 (conclusion) 
 (osteolytic lesion)  
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Soft tissue mass: It’s not always benign tumor 

 * 

 (introduction) 
 (soft tissue mass)   5  
 5   fascia    

 fascia    
  (benign 

soft tissue tumor)  (soft tissue sarcoma) 

  3,000  1,000,000  
 30  1,000,000 1 

 (classification) 
 (benign soft tissue tumor)   

  
  (World 

Health Organization; WHO)2 (  1)    
(lipoma)  30  fibrohistiocytic  fibrous  30  
vascular  10   5  

 (soft tissue sarcoma)    
   

  

 10-30   40  55  
 low-grade, intermediate-grade  

high-grade  high-grade  low-grade 

  WHO2 
(  1)   Undifferentiated Pleomorphic Sarcoma (UPS) 

 Malignant Fibrous Histiocytoma (MFH)  25  

 liposarcoma  15 leiomyosarcoma  10 synovial sarcoma  7 

 Malignant Peripheral Nerve Sheath Tumor (MPNST)  5 
  multidisciplinary approach  

  (save life)  (save limb) 

  (save function)  
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 1 - 2 
:  
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 5   (firm and fixed) 

  
  benign soft tissue tumor  5  

 soft tissue sarcoma  5   (  2 

 3)  

 2 Benign soft tissue tumor  5  

 3 Soft tissue sarcoma  5  

 soft tissue sarcoma   
 (biopsy)  
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 (investigation) 
 (plain radiograph)  

3   homogenous fat density  
lipoma (  4)  hemangioma, myositis ossificans 

 tumoral calcinosis   

 4  soft tissue mass   homogenous  

 fat density  lipoma 

 (Magnetic Resonance Imaging; MRI) 

 soft tissue tumor   
  

  soft tissue tumor   tumor  
 lipoma  atypical lipomatous tumor (  5)  MRI  soft tissue 

tumor  benign  malignant  MRI  soft tissue 

sarcoma  heterogeneous density  necrosis area  (  6) 
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 5  MRI   fat suppression  

 6  MRI (T1 with Gad)  soft tissue sarcoma  heterogeneous density 

 necrosis area   
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 (Computed Tomography; CT-scan) 

  (mineralization)  CT-scan 

 MRI  CT-scan 

 
 (ultrasonography)  

 (solid)  (cystic)  ultrasonography 

 MRI  MRI 
  

 (bone scan)  Tc-99m MDP  
   

bone scan    
   

 (tissue biopsy)   
 (soft tissue sarcoma)  biopsy   

necrosis  open biopsy  core needle biopsy (  7)  soft tissue 

sarcoma  biopsy  biopsy  
 (definitive surgery)   

 7  CT guided core needle biopsy   CT-scan 

  

  soft tissue mass  
   Biermann JS 4 

 soft tissue mass  (  8)  
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 8  soft tissue mass  

: Mayerson J. 20144 

 (treatment) 
1.  (surgery)

 benign soft tissue tumor    
     

marginal resection  5 
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  benign soft tissue tumor 
 (satellite)  

 soft tissue sarcoma   
 (metastasis)  (recurrence)  

(positive surgical margin)  (local recurrence)  positive surgical 

margin  soft tissue sarcoma  wide resection 

  2  
5  

skip lesion    positive surgical margin  
 positive margin  (tumor bed resection) 

2.  (adjuvant treatment)
 (radiation therapy)  adjuvant treatment  high grade 

soft tissue sarcoma   
 

  positive surgical margin 

 (chemotherapy) 
 soft tissue sarcoma 

  chemotherapy 

 high grade soft tissue sarcoma    rhabdomyosarcoma, 

synovial sarcoma, myxoid liposarcoma  high grade soft tissue sarcoma  lung 

metastasis 

 (conclusion) 
  benign soft tissue tumor  soft tissue sarcoma 

 benign soft tissue tumor   
  fascia  5  

  
   

investigation   soft tissue 

sarcoma   
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*

 

Pathologic fracture 
 * 

 (introduction) 
 (pathologic fracture)  

 (  1)   
  

    
  pathologic fracture 

 
 

 1   pathologic fracture  

 (incidence) 
 pathologic fracture  

  pathologic fracture   
(osteoporosis)  (metastatic bone disease)  (osteoporosis) 
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 pathologic fracture   
 . . 2549   10  

 2   50  
 1   241 

 (metastatic bone disease)  
pathologic fracture   American 

cancer society   1.6   70 
2 

 (etiology) 
1.  (osteoporosis)

2.  (metastatic bone disease)

3.  (osteomyelitis)

4.  (benign bone tumor)  unicameral bone cyst

5.  (osteogenesis imperfecta)3

6.  (metabolic bone disease)

 (clinical presentation) 
 pathologic fracture  

1.   (mechanism of

injury)4     
  

2.   (prodromal pain or

symptom)   
   

  (periosteum)  
  

 
  

  pathologic 

fracture   
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 (laboratory investigations) 
1. Complete Blood Count (CBC)

2. Blood urea nitrogen and creatinine

3. Erythrocyte Sedimentation Rate (ESR)

4. Serum Protein Electrophoresis (SPEP)

5. Urine Bence Jones protein

6. Serum calcium

7. Phosphorus

8. Alkaline Phosphatase (ALP)

9. Tumor marker

  
 (differential diagnosis)  

 (radiographic studies) 
 (plain radiograph)   

  pathologic fracture   
   

  
 5 

 (  2) 

 2  A: ; B:  
pathologic fracture  
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 (differential diagnosis) 
 (primary malignant bone tumor) 

 (metastatic bone tumor)  (  1)  

 1  

Primary malignant bone tumor Metastatic bone tumor 
Number of lesions Single Multiple 

Periosteal reaction   

Soft tissue mass   

Pathologic fracture   

 (pathological examination) 
 

   metabolic bone disease  
 6 

  
  

     
    

  

 (treatment) 
 pathologic fracture   

 (healing potential)   
  (  3)  

 7 
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 3   (A)  (B) pathologic fracture  bone cyst  

 pathologic fracture 

 (impair healing potential)    
 (debridement)  

8  

 
  (wide excision)  (reconstruction) 

 (endoprosthesis)  (allograft) 
9

 (conclusion) 
 (pathologic fracture) 

   
  pathologic fracture   
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*

 
Management of common pediatric elbow fracture 

 * 

 (introduction) 
 

 2  

  

 

  

  

 (supracondylar fracture of distal humerus) 

 (lateral condyle fracture of distal humerus)  

  

  

 (approach to pediatric elbow fractures) 
  

  

  

 (witness)   

  

  pulled elbow or radial head subluxation 

   (fall on 

outstretched hand)  
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   displaced 

supracondylar fracture of distal humerus   

   (  1) 

 displaced supracondylar fracture of 

distal humerus  (inside-out) 

  

 1  displaced 

supracondylar fracture of the distal humerus  inside-out  proximal fragment 

 

  

   lateral condyle fracture 

  supracondylar fracture   

   

  olecranon, radial head/neck, medial epicondyle of distal humerus 

proximal ulna    
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 (pronated position of forearm) 

  reduction  click sensation 

   

 

    

   capillary re ll   radial pulse 

 ulna pulse  brachial  

 
1   (  median 

nerve)  (  ulna nerve)  (  radial nerve)  ok (  Anterior Interosseous 

Nerve; AIN)  displaced supracondylar fracture of distal 

humerus   AIN (  5)  radial nerve (  4)2

   90  (AP, lateral view) 

   ossify 

  

 ossify 1 (  1)  ossify 

  

 1 Sequence and timing of ossi cation in the elbow 
Girl (year) Boy (year) 

Capitellum 1 1 

Radial head 5 6 

Medial epicondyle 5 7.5 

Olecranon 8.7 10.5 

Trochlea 9 10.7 

Lateral epicondyle 10 12 
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 AP  landmarks  distal humerus 

 1) Baumann’s angle   physeal line of the capitellum  long axis of the 

humerus (  2)  70-75  1  2) humeral-ulnar angle 

  humerus  ulna  carrying angle  

 2  AP  Baumann’s angle 

 lateral  landmarks  distal humerus 

 1) anterior humeral line  capitellum  2) shaft-condylar angle 

 humerus  lateral condyle  40 ¹ (  3)  

 3  lateral  anterior humoral line  capitellum, 

shaft-condylar angle  40  
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Fat pad signs of the elbow¹  3   anterior fat pad, posterior fat pad 

 supinator fat pad  anterior fat pad /  posterior fat pad 

 (occult fracture)  non-displaced supracondylar fracture of distal 

humerus  fat pad signs  

 

  

 (supracondylar fracture of the distal humerus) 
  5-6 2 

  extension-type 

(  97-99)  2  exion-type 

   cubitus varus 

   

  

  

   

 modi ed Gartland’s classi cation2 (  2  4) 

 2 Modi ed Gartland’s classi cation 

Type Characters Comments 

Type I Undisplaced Fat pad present acutely 

Type II Displaced with posterior hinge Anterior humeral line 

anterior to capitellum 

Type III Completely displaced with either 

posteromedial (IIIA) or 

posterolateral (IIIB) 

No meaningful cortical 

continuity 

Type IV Displaced into extension and 

exion 

Usually diagnosed with 

manipulation under 

uoroscopic imaging 
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 4   Gartland’s classi cation extension type  
: A: Gartland I non-displaced fracture  anterior and posterior fat pads sign 
 B: Gartland II hinge posterior, anterior humeral line  capitellum 
C: Gartland III complete displaced fracture  

 (treatment)3 
 supracondylar fracture of distal humerus  classi cation  

Gartland I   posterior long arm slab  90 

  long arm cast   3-4 

 callus formation  
 Gartland II  

  Gartland II  immobilzation 

 wooden splint  long arm posterior slab  30-40 4 

 

  

 1     long arm cast 

 lateral  anterior humeral line 

 capitellum  90   AP 
 Baumann   long arm cast  3-4   

 2   (K-wire)  

  90   

anterior humeral line  capitellum  

  K-wire  long arm slab  3-4  
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 Gartland III, IV 

 K-wire  closed reduction  

 K-wire  posterior long arm slab  3-4  

 K-wire   

  2-lateral pins, 3-lateral pins, crossed K-wire  (  5) 

 5  xation supracondylar fracture  3-lateral pins 

 compartment syndrome 

   

    narcotic 

    

compartment syndrome  webril  
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 (lateral condyle fracture of the distal humerus) 
 

 6 5     

  

  lateral condyle 

  

 

 

 supination 

   supracondylar 

fracture of distal humerus   hematoma 

 

  AP, lateral  oblique 

  

  5  

Milch’s classi cation  type 1  metaphysis  trochlear groove 

 capitellotrochlear groove, type 2  metaphysis  trochlear 

   

  Jakob’s classi cation6 (  6)  1  (incomplete 

fracture)   cartilage hinge intact  2  

(complete fracture)   lateral displacement of the 

olecranon  3   translocation 

of both the olecranon and the radial head  1  2  

    (arthrogram) 
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 6  Jakob’s classi cation  
: A: Jakob I non-displaced or < 2 mm displacement with intact cartilage 
B: Jakob II displaced 2-4 mm with complete fracture (disrupted cartilage) 
C: Jakob III complete fracture with displacement and rotation, usually > 4 mm displacement 

 (treatment) 
 (intra-articular fracture) 

 (anatomical reduction) 

  Jakob  1   90  

  

  3  

 4-6 7 

 K-wire 
 Jakob  2   

closed reduction and percutaneous pinning  (intraoperative 

arthrogram)   posterior long arm slab  4-6  
 open reduction and internal xation with K-wire  

Jakob  3  closed reduction   

  smooth K-wire  posterior long 

arm slab  4-6  (  7) 

282 

 (lateral condyle fracture of the distal humerus) 
 

 6 5     

  

  lateral condyle 

  

 

 

 supination 

   supracondylar 

fracture of distal humerus   hematoma 

 

  AP, lateral  oblique 

  

  5  

Milch’s classi cation  type 1  metaphysis  trochlear groove 

 capitellotrochlear groove, type 2  metaphysis  trochlear 

   

  Jakob’s classi cation6 (  6)  1  (incomplete 

fracture)   cartilage hinge intact  2  

(complete fracture)   lateral displacement of the 

olecranon  3   translocation 

of both the olecranon and the radial head  1  2  

    (arthrogram) 
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 7  9   lateral condyle fracture of left distal humerus Jakob 3 

  open reduction and internal xation with K-wire  

   

   (nonunion) 

 cubitus valgus , lateral spur formation  

( 73-77)5   tardy ulnar neve palsy 

 (conclusion) 
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Common pitfall in osteoporosis evaluation and management 

 * 

 (introduction) 

  
    

 

1.  (pitfall in diagnosis of osteoporosis)

2.  (pitfall in fracture risk assessment)

3.  FRAX score (pitfall in FRAX score evaluation) 

4.  (pitfall in osteoporosis medication initiation) 

5.  bisphosphonate (pitfall in bisphosphonate selection) 

6.  (pitfall in treatment monitoring)
7.  (pitfall in drug holiday)

 (pitfall in diagnosis of osteoporosis) 

 (definition of osteoporosis)1-3  “A disease 

characterized by low bone mass and microarchitectural deterioration of bone tissue leading 

to enhanced bone fragility and a consequent increase in fracture risk”   “
  

 ” 

  primary screening 
 (Bone Mineral Density; BMD)  axial DXA scan 

 WHO criteria classification  osteopenia, osteoporosis  severe osteoporosis 

 1  T-score  -2.5  axial skeleton  total hip  femoral neck 

 L-spine   osteoporosis by WHO 

classification 



290
ต�ำราวิชาการแพทย์ 

Volume 2: สาขาออร์โธปิดิกส์

290 

 1 WHO classification for osteoporosis4 

Classification Postmenopausal women and 

men  50 years 

Premenopausal women and 

men  50 years 

Osteoporosis T-score -2.5 or fragility fracture Z-score -2.0 and fragility fracture 

Low bone mass (osteopenia) -1.0 to -2.5, no fracture - 

Low bone mass for age - Z-score <-2.0 and no fracture 

Normal T-score -1.0, 

no fracture 

Z-score -2.0, no fracture 

: Kanis JA, et al. 20114 

  fragility fracture   hip fracture, 

vertebral fracture  BMD testing    
T-score  -2.55  vertebral fragility fracture   60   

 BMD T-score  osteopenia (  -1.0  -2.5)  
 60 6 

 fragility fracture  BMD T-score 

 bone strength   
(bone quantity)  (bone quality)   

  BMD testing 

 axial 2D scan    Hi-resolution CT scan 

(  ) 

  
“The presence of fragility fracture regardless of T-score should be considered diagnostic of 

osteoporosis”2  fragility fracture   
  WHO  “forces equivalent to a fall from 

a standing height or less” ( )1,2 

 2  

1)  WHO classification  BMD T-score

 fragility fracture   primary screening 
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2)

 fragility fracture   BMD T-score  -2.5 
 osteoporosis  fragility fracture  BMD T-score 

 -2.5  severe osteoporosis 

 (pitfall in fracture risk assessment) 

 osteoporosis  WHO criteria 

 BMD T-score  T-score  risk factor  future fracture  
 “clinical risks”    

  clinical 

risk factors  BMD  BMD T-score  osteopenia  
 

osteopenia  BMD T-score  -1.0  -2.5  low bone 

mass  3 

 clinical risk assessment   

1)  (familial history of fragility fracture)  maternal

hip fracture 

2)  (history of fragility fracture)
3)  (systemic glucocorticoid therapy)  3  

4)   45  (early menopause before 45-year-old)  
   

5)  (underlying diseases) 

  hyperparathyroidism, malabsorption 

syndrome, vitamin D deficiency, hyperthyroidism, hypogonadism, chronic inflammatory diseases 
, chronic infection, malignancy   

  “secondary cause of osteoporosis assessment” (
) 

6)  (medications)   bone loss

  chronic anticonvulsants, chronic smoker, chronic alcohol intake, 

chronic PPIs use (  low absorption of calcium), antituberculosis , chemotherapy 

  

7)  (fall risk)  
   

  (sarcopenia)   low bone 

mass  osteoporosis  BMD   
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 (  
  ) 

 clinical risks  
  FRAX score, Garvan fracture risk 4  

 2     
  cause of secondary osteoporosis 

  secondary osteoporosis   2  

 2 Common causes of secondary osteoporosis2

Medical conditions Medications 

Central nervous system disorders 

Chronic obstructive pulmonary disease 

Endocrine/ metabolic disorders  

Adrenal insufficiency, athletic 

amenorrhea, cushing syndrome, primary 

hyperparathyroidism, hyperprolactinemia 

hyperthyroidism, thyrotoxicosis, primary or 

secondary hypogonadism, premature 

menopause, type 1 diabetic mellitus 

GI disorders 

Celiac disease, gastric bypass, 

inflammatory bowel disease, 

malabsorption, primary biliary cirrhosis 

Hematologic disorders 

Hemophilia, leukemia, lymphoma, 

monoclonal gammopathy, sickle cell 

anemia, thalassemia 

Human immunodeficiency virus infection or AIDS 

Severe liver disease 

Nutritional deficiencies 

Alcoholism, anorexia nervosa, 

malnutrition, vitamin D deficiency, vitamin 

A deficiency 

Rheumatoid arthritis 

Systemic lupus erythematosus 

Anticonvulsants 

Chemotherapeutics 

Cyclosporine 

Depo-medroxyprogesterone 

Glucocorticoids 

Lithium 

Heparin 

Methotrexate 

Proton pump inhibitors 

Selective serotonin reuptake inhibitors 

Tamoxifen 

Thyroid hormone excess 

Thiazolidinediones (e.g., pioglitazone) 

: Jeremiah MP, et al. 20152  
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 secondary osteoporosis  clinical risks   BMD T-score 
 -2.5   

 

 FRAX score (pitfall in FRAX score evaluation) 

  

 FRAX score 4 

 Threshold   FRAX score4  

1) 10-year probability of fracture at major osteoporosis site > 20%

2) 10-year probability of fracture at hip > 3%

 BMD  (  BMD 

)  FRAX score assessment  
 clinical risk  10-year probability 

 

   FRAX score  (monitor treatment)  
 clinical risk factors  FRAX calculation  

 axial DXA scan 
 

 (pitfall in osteoporosis medication initiation)  

 
 bisphosphonate  

  clinical risk  
 future fracture risk  

 fracture reduction efficacy   goal directed therapy 

(  targeted therapy) 7 

Goal-directed therapy7  ASBMR (American 

Society of Bone and Mineral Research)  
 bone and mineral disorders   

 fracture free  BMD  T-score -2.5  
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   bone mass  microarchitecture damage 
 (clinical risks) 

 

 oral bisphosphonates   
 1-2    

severe osteoporosis  BMD T-score   hip fracture 

 active  (active 

secondary osteoporosis cause)  
  

 . . 25591   
“  

 (clinical trials)  
(potential adverse events)   (tailor therapy) 

 " 
   

 (anti-fracture efficacy) (  3)  (safety) 

  (cost-effectiveness) 

  . . 25591 
   

 

 50   
 2   

1)    (fragility hip or

vertebral fracture) 

2)  axial DXA scan  lumbar spine  femoral

neck  total hip BMD  T-score -2.5  

 

 BMD  osteopenia  T-score  -1.0  -2.5 
  ( ) 

1) FRAX score  threshold
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2)  fragility fracture  40  
  (wrist fracture)  (pelvic fracture)  (distal femur and 

proximal tibia fracture)  (proximal humerus fracture)  (ankle fracture) 

3)   prednisolone  5  
 3  

4)   DM type I, rheumatoid, hyperthyroidism,

hyperparathyroidism, SNSA  

 3 Evidence for fracture reduction8 

Drug Vertebral Nonvertebral Hip fracture 

Calcitonin  No effect demonstrated No effect demonstrated 

Raloxifene  No effect demonstrated No effect demonstrated 

Ibandronate  No effect demonstrated No effect demonstrated 

Alendronate    

Risedronate    

Zoledronic acid    

Denosumab    

Teriparatide   No effect demonstrated 

: Murad MH, et al. 20128 

 bisphosphonate (pitfall in bisphosphonate selection) 

 bisphosphonate  characteristics  
  potency  affinity 

1) Potency  bisphosphonate   enzyme 
 osteoclast (farnesyl diphosphate synthase)  R2 

side chain  bisphosphonate  1,9,10 (  1) 
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 1   R1  R2 side chain  bisphosphonate  

: Songpatanasilp T, et al. 20161  

2) Affinity   (bone binding) 

bisphosphonate  high affinity   recirculation 
 low affinity  (on-off bone surface)  

recirculation 1,9,10 (  2  3) 

 2  bone affinity  bisphosphonate   high 

 low bone affinity 

: Russell RG, et al. 200810 
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 3  binding affinity  bisphosphonate  

: Russell RG, et al. 200810 

 2   
    

atypical femoral fracture   (femoral bow)  tension  
  high affinity  low affinity 11 

 (pitfall in treatment monitoring) 

 
 BMD T-score  T-score 

   
    BMD (Bone Mineral 

Density)   T-score  BMD  /  
(g/cm2)   T-score (  T-score) 

 4  
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 4  BMD  g/cm2 

  Least Significant Change (LSC)12  

technician  calibrate  DXA scan  
 15-30   precision error   

LSC   LSC  
  

  LSC  DXA scan   BMD 

femoral neck  0.022 g/cm2  BMD  
 (previous - recent BMD)  0.022 g/cm2 

 ( ) 
  

-  total hip BMD   0.866 g/cm2 

-  total hip BMD   0.832 g/cm2 

-  BMD  2     0.034 g/cm2 
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 LSC  DXA scan  0.022 g/cm2  BMD 

  
 LSC 12 

 LSC  L-spine  3%  Hip (total hip or 

femoral neck)  5%   LSC 
  

: 
1)  T-score in BMD  “a number of standard deviations the patient’s BMD

is above or below average peak BMD of young adult reference population” 
 50  

2) Z-score  50  (
aged-match) 

 (pitfall in drug holiday) 

  drug holiday  bisphosphonate  

 . . 2548 13 
 bisphosphonate  bisphosphonate  bone turnover suppression 

 microdamage  tension force   subtrochanteric  diaphyseal 

of femur 

 incidence  very rare catastrophic  
 atypical femoral fracture   bisphosphonate 

  3   atypical femoral fracture  2  1,000,000

  bisphosphonate  8   atypical femoral 

fracture  78  1,000,000 11 

  
bisphosphonate   . . 2544-2551  

 1.5   
bisphosphonate14  benefit/risk ratio  

  guideline  
   

 bisphosphonate drug holiday: who, when and how long15 
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1) Low risk of fracture:  bisphosphonate 
  

2) Mild risk of fracture:  bisphosphonate  3-5  
 restart treatment  significant bone loss   

3) Moderate risk of fracture:  bisphosphonate  5-10  
 restart treatment  significant bone loss   

4) High risk of fracture (  fragility fracture , BMD , chronic glucocorticoid use):

 bisphosphonate  anti-osteoporosis medication   bisphosphonate 
 10   bisphosphonate  

 position statement: drug holiday in osteoporosis treatment with 

bisphosphonate in South Korea16  drug holiday   

1)  bisphosphonate (determination of the duration

for bisphosphonate therapy) 

I.Drug holiday from alendronate and risedronate may be considered after 5 years 

II.Drug holiday from zoledronic acid may be considered after 3 years 

2)  drug holiday (selection of candidates for drug holiday) 

I.  1   (high risk of fracture) 

II. High risk of fracture  
- T-score  -2.5  oral bisphosphonate  

5   IV bisphosphonate  3  

-  previous hip or spine fracture 

-  secondary cause of osteoporosis   chronic 

diseases  chronic medications  (  2 ) 

III.  alternative therapy  

IV.  drug holiday   bisphosphonate 
 anti-resorptive potency  binding affinity (  5 bisphosphonate 

selection)  anti-resorptive potency   bone affinity  
  anti-resorptive potency  bone affinity   

V.   5 
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 5  drug holiday  osteoporosis 

: Lee SH, et al. 201516 

  
  

  
  

  
  (Thai Osteoporosis Foundation;TOPF) 

  (MBOG)  
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