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Əōɗňm¡b ƋŚţŜůƉ ŚɖŚŒŌ {ŚƆ:obƏŠ¡ {ŅŌŅɖŜōŠb 

(The orbitofronto-striatal model revisited) 

 

ϼн͟ ͼЇϷϠ ЀϝϡК 

ϿтϽϡϦ иϝͺЇжϜϸ ͼЂϝзЇжϜмϼ имϽ͵ 

1393 Ͻлв 
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йтЮмϜ Ьϸв 

OrbitoFrontal Cortex(OFC) 

 

Head of the caudate & ventral striatum 

 

Internal pallidus 

 

Midiodorsal thalamus 

  

The affective Loop 

 

The affective Loop 
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йтЮмϜ Ьϸв ЬтϸЛϦ 
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 ͼϲϜмжͬтвмϦϝжϐ 
Orbitofrontal cortex 
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 Orbitofrontal cortex 
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Striatum 
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The ventral pallidum is a structure within the basal 

ganglia of the brain. 
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Thalamus 
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OrbitoFrontal Cortical Function 

¶  ϼϸ ͼЂϝЂϜ ЄЧжϼϝϦТϼ ͼІϾтͺжϜ м ͼжϝϮтк имϮм 

¶  дтϜ йϠ ϞтЂϐ ЬϝϠжϸ йϠ ̪ϭт͵ ЀϝтжтТ :ЬϝϪв ̪йЧАжв ϤϜϼттПϦ

ͼжϝϮтк ϼϝϦТϼ ϼϸ ФтвК 

¶  ͻϼϝͺж ϼтмЊϦ ϤϝЛЮϝАв =ϼт϶Ϝ ϤϝЛЮϝАв:ϾПв 

o  ЄϜϸϝ͟ ЄϾϼϜ дϸϜϸ ϤϠЂж ЄϾϼϜ ͫϼϲв дϜϾтв йͧ)

(̬ϸϼϜϸ ЄϜϸϝ͟ 

o  ЄϜϸϝ͟ ЄϾϼϜ ϼϸ ϤϜϼттПϦ дϸϼͭ ϸЊϼтϐ)ϝ  ЄϜϸϝ͟ ЄϾϼϜ

(̬ϤЂϜ йϦТϝт ϼттПϦ ̪ͫϼϲв 

o  ϼϝДϦжϜ ϸϼмв ͻϝлІϜϸϝ͟ ͼжтϠ Єт͟ ϾϜ ͼкϝ͵ϐ ϼϸ ЄϜϸϝ͟ ϝтϐ)

(̬ϤЂϜ иϜϼ 

o  ͼтϝлІϜϸϝ͟ дтжͧ ИмЦм ЬϝвϦϲϜ ϾϜ ͼкϝ͵ϐ ИмЦм ЬϝвϦϲϜ)

 ϼϸЧͧ ЄϜϸϝ͟(̬ϤЂϜ 

¶ :ϼͺтϸ ϤϝЛЮϝАв 

¶  ͼϠжϝϮ м ͼжϝтв ͼϲϜмжOFC :ϸжϼϜϸ ͼϦмϝУϦв ͻϝкϸϼͮЯвК 

o L-OFC  ЄϜϸϝ͟ ̯ыϠЦ йͭ ͼ϶Ђϝ͟ ͼжϝІжмϼТ м ϞмͭϼЂ :

иϸжϼϜϸϾϝϠ ЄЧж =ϤЂϜ иϸмϠ иϸжкϸ 

¶  йϠ ϞтЂϐOFCЀмͮЛв ͻϼт͵ϸϝт ϼϸ ЈтϝЧж :: 

o  ϾϜ ͼжϜмϦϝж ϝк ЬтϸϠ ͼтϝЂϝжІͼϦтмЧϦ ͻϝк ͼͺϦЂϠϜм ϼϸ 
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o  йтϲϝж дтϜ дтϜϼϠϝжϠϜϼттПϦ ϝлͭϼϲв ͼІϾтͺжϜ ЄϾϼϜ ϼϸ Ϥ

.ϸжͭ ͼв ЬтϸЛϦ дϐ ФϠϝАв Ϝϼ ϼϝϦТϼ м ϸжͭ ͼв ЄϾϜϸϼ͟ Ϝϼ 

o  дмжͭϜ ак м ϸжϸмϠ ϤтвкϜ ϝϠ м алв ̯ыϠЦ йͭ Ϝϼ ͼтϝл϶Ђϝ͟

 ̪ϸжϦЂк ϞЂϝжвϝж ϸϼϜϸ ͼвϾϝϠ  =ϵЂϝ͟ ͻϼϜϸϾϝϠ 

o ЀмͮЛв ͻϼт͵ϸϝт РтЮϝͮϦ ЬтвͮϦ ϼϸ 

o  ϸжвϾϝтж йͭ ͼϦϝвтвЊϦ :ͻϼт͵ атвЊϦ РтЮϝͮϦ ϼϸ ͼϠϝтϾϼϜ

 ЄϾϼϜЄϜϸϝ͟ .ϸϼϜϸ ЄЧж ̪ϤЂϜ ЬвϦϲв ͻϝлϠϝ϶ϦжϜ 

 

мϦжϼТ мϦтϠϼмϜ й϶ϼͧ ЄЧж иϸжжͭϸттϓϦ ϸкϜмІ- ϼϸ ЬϝͮтϦϼͭ ϞϝЂOCD  

м.  ϤϝЛЮϝАвPET  дϜϼϝвтϠ ϼϸOCD: 

¶  Ьͭ ϼϸ ͬтЮмϠϝϦв дϜϾтв ЄтϜϾТϜ иͩтмϠ ϾПв ͻϝк иϼͮвтж

Ѐϒϼ  ϼϜϸвϸ ͻϝк йϦЂкм ЬϝϦтϠϼмϜ ϭжͮІ 

¶  ϼϸ аЂтЮмϠϝϦв ϱАЂ ЄтϜϾТϜOFC  ͼІкмͩ͟ ͻϝлϲϼА ϼϸ

 ϼϸ м ϸжмІ ͼв йϦ϶тͺжϜϼϠ ͼЂϜмЂм атыК ϝлжϐ ϼϸ йͭ

.ϤϲϜϼϦЂϜ ϤЮϝϲ 

н.  :ͼтмϼϜϸ ϤϝЛЮϝАвSSRIs  

¶  Єкϝͭ5HT-ID autoreceptors  ϼϸOFC  ϼϸ

 РϼЊв иϼмϸ ͬт ͼА ͼжϜмтϲ ϤϝЛЮϝАву  = ͻϜ йϦУк

down regulation  ͼжϝвϼϸ мϼϜϸ ͼІ϶ϠϼϪϜ иϼмϸ ϝϠ =

.ϤЂϜ ФϠАжв 
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¶  :ЄЮϝͧрл дϜϼϝвтϠ %.ϸжкϸ ͼвж ϵЂϝ͟ 

¶  ͻϝлϦЂтжм͵ϝϦжϐ :дтвϝ͟мϸ : ϝкϼϦтвЂжϼϦмϼмж ϼтϝЂ ЄЧж

D2  ͼжϝвϼϸ ϼϪϜ ЄтϜϾТϜ =SSRIs  дϝвϼϸ ϼϸOCD 

 

 ЄЧж ͻϜϼϠ ϸкϜмІbasal ganglia  ϼϸOCD  

¶  ϼϸ ͼжмжϝͭ ͻϝк ϞтЂϐамϦϝтϼϦЂϜ  ͻϝк йϦІϼ дͮТϜϼТ йтϲϝж ϝт

) амϦϝтϼϦЂϜамϸтЮϝ͟ͼЂϜмЂм ͻϝкϼϝϦТϼ ϼмлД =(- ͻϼϝϠϮϜ

йϦЂϮϼϠ 

¶ Ventral caudate  ͬтϼϲϦ дϝвϼϸ ͻϜϼϠ ͼϠЂϝжв иϝͺтϝϮ ̪

 ͻϾПвOCD .ϤЂϜ амϝЧв 

¶  ϼϸ ЬϝϦϝтϼϦЂϜ ͼϦ϶ϝжІ ͻϼϝͭͩͭOCD ͻϼт͵ϸϝт ЬϝϪв ͻϜϼϠ ̪

ͼжвЎ 

 

 ϤϝЛЮϝАв ϾϜ иϸвϐ акϜϼТ ϸкϜмІfMRI  

¶  ͼІкмͩ͟ ͻϝк атϜϸϜϼϝ͟ ϼϸ Ͼтж м атыК дϦ϶тͺжϜϼϠ иϼмϸ ϼϸ

ϦтϠϼмϜ ͼϲϜмж ϼϸ ͼтϝлтϼϝϮжлϠϝж ̪ͼтϜϼϮϜ ϸϼͮЯвКмϦжмϼТм-

.ϸмІ ͼв иϸтϸ ЬϝϦϝтϼϦЂϜ 
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¶ :ϼϝϮжлϠϝж ͻϝк ϤтЮϝЛТ ͻϜϼϜϸ ͼϲϜмж ϼͺтϸ 

Á lateral  frontal, 

Á anterior cingulate, 

Á middle occipital and 

Á parietal cortices and 

Á cerebellum 

o More distributed large-scale brain 

systems may be involved in OCD 

 

 ϼмлД йϠ йжмͺͧ ЬϝϦϝтϼϦЂϜмϦжмϼТ й϶ϼͧ йϠ ϞтЂϐ :дттϠϦ

 атыКOCD ̬ϸвϝϮжϜ ͼв 

¶ мͮтϦϼͭ Ьϸв-:ϝтЯͺжϝ͵ ЬϜϾтϠ 

 :ͻϜ иϸКϝЦ ͻϝк иϸЧК 

o  м ͼͭмІ Иϝ϶ж ϼϸ ͼϦͭϼϲ ͻϝкмͺЮϜ ͻϝк иϸжжͭ ϸϝϮтϜ

ϾПв йЦϝЂ 

o ϵв ϼІЦ ϼϸ ͼϦ϶ϝжІ ͻϝкмͺЮϜ ͻϝк иϸжжͭϸϝϮтϜ 

o мϦжмϼТ ͻϝк й϶ϼͧ ϼϸ ϤтЮϝЛТ :йϮтϦж-ϼϸ ЬϝϦϝтϼϦЂϜ 

.ϸжЯт϶ϸ ͼϦͭϼϲ ϤϜϸϝК ак м ͼϦ϶ϝжІ ϤϜϸϝК ϤтϠϪϦ 
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o  ЄЧжOFC: 

Á ϝк йтϠжϦ м ϝлІϜϸϝ͟ ͻϼϜϸϾϝϠ 

Á ͼжϝϮтк ЄϾϜϸϼ͟ м ϞϜϼАЎϜ 

Á иϸжϼϜϸϾϝϠ ЬϼϦжͭ ϼϸ 

Á  ϞϜϼАЎϜ Єкϝͭ ϼмДжв йϠ ϝкϼϝϠϮϜ :йϮтϦж

дтϼтϾ ͻϼϜϸϾϝϠ ϼϸ ЈЧж = ϸϼт͵ ͼв ϤϼмЊ 

 

 ϼϸ ͼϦ϶ϝжІ ϤϝЛЮϝАв ϼϠ ͼжϦϠв ϸкϜмІOCD  

РЮϜ- ) йϮмϦattention( ¶ ϼвϦЂв йϮмϦ 
Ϟ- ͼтϜϼϮϜ ͻϝкϸϼͭϼϝͭ ¶ ͻϾтϼ йвϝжϼϠ 

¶ ϵЂϝ͟ ͻϼϜϸϾϝϠ 
¶  РϝАЛжϜ/ͼжкϺ йтϝвϐ ϼттПϦ

ͼϦ϶ϝжІ ͻϼтϺ͟ 
Ϭ- йДТϝϲ ¶ ͼвыͭ йДТϝϲ 

¶ ͼвыͭϼтО йДТϝϲ 
ϸ- ЄϾϜϸϼ͟ ϤКϼЂ ¶ ЄϾϜϸϼ͟ ϤКϼЂ 
и- ͻϼϜϸтϸ ͻϝк ͼтϝжϜмϦ-

ͼтϝЎТ 
¶  ͻϼϜϸтϸ ͻϝк ͼтϝжϜмϦ

ͼтϝЎТ 
м- ͻϼϝͭ йДТϝϲ ¶ ͻϼϝͭ йДТϝϲ 

¶ ͼтϝЎТ ͻϼϝͭ йДТϝϲ 
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ͼͮтͩмЮмͮтϝЂмϼмж РтЮϝͮϦ м ϝлжмвϾϐ йжмвж 

1. Tower of London 

2. Trail Making Test 

3. Go/No-Go 

4. Wisconsin Cart Sorting Test 

5. Stroop Tests 

6. Stop Signal Task 

7. California Verbal Learning Test 

8. Rey-Osterrieth Complex Figure Test 

9. Continuous Performance Test 

10. Tower of Hanoi 

11. Cambridge Automated Neuropsychological 

Test Battery 

12. Object Alteration Test 

13. WAIS-IV 

14. WMS-IV 

15. Rey Auditory Verbal Learning Test 

16. Benton Visual Retention Scale 
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¶  м дϜϼϝвтϠ йжϜϼϝͺжϼтмЊϦ ϤϝЛЮϝАв ϼϸ ͻϸϝтжϠ йϦТϝт ͬт

:ͼϦ϶ϝжІ ϤϝЛЮϝАв 

o ϝлІкмͩ͟ ͼтмЂвк аϸК 

o :Ьтъϸ 

Á  ͼжͺвкϝждϜϼϝвтϠ 

Á  м ͼϠϜϼАЎϜ ϤъыϦ϶Ϝ ϼтϝЂ ϝϠ ъϝϠ ͼтыϦϠϜ ак

ͼ͵ϸϼЂТϜ 

Á ЄϾϜϸϼ͟ ϤКϼЂ йЮϓЂв 

Á  йДТϝϲ йϠ дϝжтвАϜ аϸК йЮϓЂв 
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ͼϦ϶ϝжІ РтЮϝͮϦ дтϲ РЯϦ϶в ͻϝк ͻϼϝͺж ϼтмЊϦ ϭтϝϦж: 

ϵЂϝ͟ ͻϼϜϸϾϝϠ 

Response Inhibition 
¶  ϵЂϝ͟ ͻϼϜϸϾϝϠ ϼϸOCD .ϸкϸ ͼв дϝІж ЈЧж 

¶  ϼϸOCD  Ͼϝтж ͼϮттлϦ ͻϝк ϵЂϝ͟ ϞмͭϼЂ ͻϜϼϠ ͻϼϦъϝϠ дϝвϾ

.ϤЂϜ 

¶  Ьт϶ϸ ϾПв ͼϲϜмж ϾϜ ͼЛтЂм ͻϝк аϦЂтЂ ϵЂϝ͟ ͻϼϜϸϾϝϠ ϼϸ ϝвϜ

:ϤЂϜ 

Á orbitofrontal  

Á anterior cingulate 

Á dorsolateral frontal cortex 

Á medial frontal cortex 

Á temporal cortex 

Á parietal cortex 

Á cerebellum 

Á  basal ganglia 
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ͼжкϺ йтϝвϐ ϼттПϦ 

Set shifting 
 

o Two quite different forms of shift:  

 

1. Affective set shifting: 

Á Affective or reward value of a 

stimulus changes over time (e.g., a 

rewarded stimulus is no longer 

rewarded). 

 

2. Attentional set shifting:  

Á Stimulus dimension (e.g., shapes or 

colours) to which the subject must 

attend is changed. 
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o Double dissociation between these 

types of shift: 

Á Affective shifts being dependent 

upon the OFC and  

Á Attentional shifts requiring the 

lateral prefrontal cortex 

 

o Impairments in OCD in both affective 

and attentional shift domains 

 

o The specific sensitivity of the OAT to 

orbitofrontal damage since other frontal 

lobe lesions may affect this task 
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ͻϾтϼ йвϝжϼϠ 

Planing 
¶  ЬϝϦжмϼТ иϼ͟ ЬϜϼϦъмЂϼмϸ ϼІЦ ϸϼͮЯвК ЬыϦ϶Ϝ

)DLPFC( 

¶ :ϤтЮϝЛТ Єкϝͭ 

o  DLPFC 

o ͼϦͭϼϲ Єт͟ ϼІЦ 

o ͼтмЯϮ ϤтЮмͺжтЂ ϼІЦ 

o ͼтмЯϮ йжϝткϐ 

o ͼвϜϸϝϠ йϦЂк 

o двϝϦм͟ 

¶  й϶ϼͧ ͻϼтϺ͟ ЄжͭϜм Єкϝͭdorsal prefrontal-

striatal 

¶  дмϼтϠ йтϲϝж йϠ ϞтЂϐ :йϮтϦжaffective 

orbitofrontal loop  .ϤЂϜ АмϠϼв 

¶ OFC  ϾϜDLPFC  ͼжͮТϜϼТ ͻϜ йжϝткϐ дтЂ͟ ͼϲϜмж м

:йϠ ͼтϝк 
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o ϼ Ϥтϸмͭ Ѐϒ йϠ Ѐ͟Ђ м ͼжϝтв ЀмвъϝϦï  ͼϦІ͟ м

ͼжАϠ  ФтϼА ϾϜ ЀмϸтЮϝ͟ ЀмϠмЯ͵ м иϝтЂ аЂϮ .ϸϼϜϸ

 ϼϸ ͼϲϜмж дтϜ ͼтϝЎТ йϮмϦ м ͼтϝЎТ ͻϼϝͭ йДТϝϲ

.ϸжϼϜϸ ЄЧж 

 

ͻϼт͵ атвЊϦ 
¶  йϠ ϞтЂϐOFC ͻϼт͵ атвЊϦ йϠ ϞтЂϐ = 

¶ OFC : 

м.  аϝОϸϜ Ϝϼ ͬтϠвЮ ͼϲϜмж ϼтϝЂ ͼУАϝК ϤϝКыАϜ

.ϸжͭ ͼв 

н. ϝлͭϼϲв ЄϜϸϝ͟ ЄϾϼϜ  Ϝϼ ͻϼϝϦТϼ ϵЂϝ͟ ϭтϝϦж ϝт

.ϸжͭ ͼв ϸϼмϐϼϠ 

о. .ϸжͭ ͼв ϞмͭϼЂ Ϝϼ ϞЂϝжвϝж ͻϝк ϵЂϝ͟ 

¶  ЬыϦ϶Ϝ дϜмжК йϠ Ϝϼ ЀϜмЂм дϝЧЧϲв ͼ϶ϼϠ ИмвϮв ϼϸ

 ͻϼϝͭͩͭ йАЂϜм йϠ ͻϼт͵ атвЊϦ ϼϸOFC  амлУв

.ϸжжͭ ͼв ͻϾϜϸϼ͟ 

¶  ϤϝЛЮϝАв ϝвϜMRI  ϸтϸжϝͭ Ϝϼ ͻϼϦ ЙтЂм ͼϲϜмж ͻϼϝϦ϶ϝЂ

.ϸжжͭ ͼв ϸϜϸвЯЦ ϞтЂϐ 
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¶  йϮтϦж ϼϸ ϸтϸϮϦ ϸϼмв ϸтϸϮ ϤϝЧтЧϲϦ йϠ йϮмϦ ϝϠ йтЮмϜ Ьϸв

.ϤЂϜ иϸІ ЙЦϜм ϼДж 

¶ :ЀϜмЂм ϼϸ ϼт͵ ϼϸ ͼϲϜмж 

м. ЬϝϦжмϼТ ϞмЮ ϼͺтϸ ͻϝлϦвЂЦ 

н. ЬϝϦтϼϝ͟ ϞмЮ ϾϜ ͼЧАϝжв 
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The orbitofronto-striatal model revisited: 

Parietal cortex 
¶ This region is important in a variety 

of executive tasks involving functions 

such as attention, spatial perception 

and working memory 

¶ Attentional shifting 

¶ The angular and supramarginal gyri, 

could contribute to the cognitive 

deficits evident in OCD 

¶ Parietal regions operate as part of a 

posterior attention system involved in 

disengaging spatial attention 

¶ Parietal lobe is related to sustained 

attention and attentional set shifting 
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¶ fMRI study conducted in patients with 

ADHD revealed reduced activation of 

parietal areas including the angular 

and supramarginal gyri which was 

associated with attentional 

impairments 

¶ The parietal lobe has also been 

specifically implicated in planning 

and response inhibition  

¶ Patients with OCD showed an 

enhanced P600 at the right temporo-

parietal area and prolonged latencies 

at the right parietal region during a 

digit span test when compared with 

healthy controls 

¶ Abnormalities in bilateral 

supramarginal gyri 
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Prefrontal cortex 
¶ DLPFC is implicated in functions 

such as planning 

¶ DLPFC together with parietal 

regions, has been postulated to be 

part of the dorsolateral prefronto-

striatal loop. 

¶ Neuronal marker N-acetyl-aspartate 

was significantly increased in the 

DLPFC 

¶ Inferior frontal gyrus/ventrolateral 

prefrontal cortex known to be critical 

in both response inhibition 
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Simplified diagram summarising putative 

regions and circuits which may be affected in 

OCD. Yellow boxes indicate regions comprising 


