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 “Characterization of Root and Canal Morphology of Permanent 

Mandibular First and Second Molars in a Yemeni Population Using 

Cone-Beam Computed Tomography” 

 

Abstract 

 
This study aimed to describe and characterize roots and canals morphology of mandibular 

first molars (MFMs) and mandibular second molars (MSMs) in a Yemeni population using 

cone-beam computed tomography (CBCT). CBCT images of 1600 right and left untreated 

MFMs and MSMs with fully developed roots from 400 Yemeni individuals (200 male and 

200 female) comprised the sample size of this study. The following anatomical features 

were recorded: (1) number of roots and their type (either fused or separated) and 

morphology (shape in cross section), (2) total number of canals orifices within the tooth 

and in each root, (3) type of canal configuration in each root, (4) presence of C-shaped 

canal and (5) primary variations in the morphology of the root and canal systems.  

Results in MFMs showed a higher prevalence of two roots (97%). A third root was found in 

3%, more in females (4.5%) than males (1.5%). No fused roots were found. Mesial root was 

mainly ribbon-shaped (93.4%) and distal root was kidney-shaped in 58.1%. Two canals 

orifices were found in mesial root of 96.5% and one canal orifice was found in distal root of 

93.6%. Type II canal configuration was the most frequent (55%), followed by type IV 

(38.5%) in mesial root. Type III canal configuration was the most prevalent (49.8%), 

followed by type I (37.1%) in distal root. No C-shaped canals were found. Variant 3 

represented the most common root and canal morphology (87.5%). MSMs with separated 

two roots predominated (90.7%), fused two roots were 7.5%, separated three roots were 

0.9% and one root MSMs were 0.9%. Molars with three canals orifices were the most 

common (80.1%). In MSMs with separated roots, mesial root was mainly ribbon-shaped 

(66.4%) and distal root was mainly kidney-shaped (52.6%). 
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Type II and Type I canal configurations were the most frequent in mesial root (57.6%) and 

distal root (87.9%), respectively, in MSMs with separated roots. C-shaped canals were 

found in 7.5%. Seven variants of root and canal morphology were found with variant 3 was 

the most common (75.3%).  

It was concluded that permanent MFMs and MSMs in the studied sample of Yemenis 

have mainly two separated roots. Radix Entomolaris disto-lingual root was found in both 

MFMs and MSMs in low percentages with a higher occurrence in females than males. No 

Radix Paramolaris mesio-buccal root was found in both molars. Mainly, mesial root was 

ribbon-shaped and distal root was kidney-shaped in cross-section in both molars. 

Vertucci type II canal configurations showed the higher incidence in mesial roots of 

both molars. Vertucci type III and type I canal configurations were predominant in 

distal roots of MFMs and MSMs, respectively. Variant 3 was the most common 

morphology in both molars. C-shaped roots and canals were found in 7.5% of MSMs, 

with higher occurrence in females than males. No fused roots or C-shaped canals were 

found in MFMs.   
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 اندًهىريح‌انيًُيح

 وسارج‌انتعهيى‌انعاني‌وانثحث‌انعهًي

 خايعح‌انعهىو‌وانتكُىنىخيا

هيا‌وانثحث‌انعهًيعًادج‌انذراساخ‌انع  

‌

‌

‌

تاستخذاو‌‌يدتًع‌يًُي‌في‌الأرحاء‌انسفهيح‌الأونى‌وانثاَيح‌في‌شكم‌اندذر‌وانقُاجتىصيف‌"

 "خزوطيحالأشعح‌انًقطعيح‌انً

‌

‌انًهخص

‌‌
ٕذفذ ٕزٓ اىذساسخ إىٚ ٗطف رششٝخ اىجزٗس ٗالأقْٞخ  فٜ الأسدبء اىسفيٞخ الأٗىٚ ٗاىضبّٞخ فٜ ػْٞخ 

ٍِ اىَجزَغ اىَْٜٞ ثبسزخذاً الأشؼخ اىَقطؼٞخ اىَخشٗطٞخ. أشتزَيذ ػْٞتخ ٕتزٓ اىذساستخ ػيتٚ طت٘س 

ٞخ ٍِ أٛ ٍؼبىجبد سْٞخ ٍٗتغ سدٚ سفيٞخ أٗىٚ ٗصبّٞخ خبى 1600الأشؼخ اىَقطؼٞخ اىَخشٗطٞخ ىؼذد 

أّضتتٚ . رتتٌ  200رمتتش ٗ 200فتتشد َْٝتتٜ   400جتتزٗس ٍنزَيتتخ اىَْتت٘ ٍتتِ جٖزتتٜ اىَٞتتِٞ ٗاىٞستتبس ٍتتِ 

ٍتتب ٍذٍجتتخ أٗ ٍْفظتتيخ  ٗاىشتتنو   ػتتذد اىجتتزٗس ّٗ٘ػٖتتب  إ1رستتجٞو اىستتَبد اىزشتتشٝذٞخ اىزبىٞتتخ:  

قْٞخ داخو اىستِ ٗفتٜ   إجَبىٜ ػذد فزذبد الأ2شٝذٜ ىٖب  شنو اىجزس فٜ اىَقطغ اىؼشضٜ ,  اىزش

  اىَزغٞتشاد 5  ٗج٘د أقْٞخ ػيٚ شنو دشف سٜ ٗ 4زس,    ّ٘ع شنو اىقْبح فٜ مو ج3مو جزس,  

 جزس ٗأّظَخ الأقْٞخ.الأٗىٞخ فٜ شنو اى

 . رتٌ اىؼضت٘س %97مشفذ اىذساسخ أُ الأسدبء اىسفيٞخ الأٗىٚ راد اىجزسِٝ أظٖشد اّزشبساً أػيتٚ  

 . ىٌ ٝتزٌ اىؼضت٘س ػيتٚ %1.5  ٍِ اىزم٘س  %4.5ضش فٜ الإّبس  ٗثْسجخ أم %3ػيٚ جزس صبىش فٜ 

أسدتتبء ستتفيٞخ أٗىتتٚ راد جتتزٗس ٍذٍجتتخ. متتبُ اىشتتنو اىشسٞستتٜ ىيجتتزس الإّستتٜ ػيتتٚ شتتنو شتتشٝطٜ 

. رٌ اىؼضت٘س ػيتٚ ػتذد فزذزتِٞ ىةقْٞتخ فتٜ %58.1  ٗىيجزس اى٘دشٜ ػيٚ شنو مي٘ٛ فٜ 93.4% 

. مبُ شنو اىقْتبح %93.6ح فٜ اىجزس اى٘دشٜ ثْسجخ فزذخ قْبح ٗادذٗ  %96.5اىجزس الإّسٜ ثْسجخ 

  فتٜ اىجتزس الإّستٜ. متبُ %38.5 , ٝيٞتٔ اىْت٘ع اىشاثتغ  %55ٍِ اىْ٘ع اىضبّٜ ٕ٘ الأمضش شتٞ٘ػًب  

  فتٜ اىجتزس %37.1 , ٝيٞتٔ اىْت٘ع الأٗه  %49.8اىضبىش ٕ٘ الأمضتش اّزشتبساً  شنو اىقْبح ٍِ اىْ٘ع 

نو دشف سٜ. َٝضتو اىَزغٞتش اىضبىتش اىشتنو الأمضتش شتٞ٘ػبً فتٜ اى٘دشٜ. ىٌ ٝزٌ اىؼض٘س ػيٚ أقْٞخ ثش

اىَْفظتيِٞ مبّتذ ستبسذح ثْستجخ  . الأسدبء اىسفيٞخ اىضبّٞخ راد اىجتزسِٝ %87.5نو اىجزس ٗاىقْبح  ش

د اىضلاصتخ جتزٗس ٍْفظتيخ ثْستجخ , صتٌ را%7.5سِٝ اىَْذٍجِٞ مبّذ ثْستجخ , ٝيٖٞب راد اىجز90.7%

ىةقْٞتتخ ٕتتٜ الأمضتتش شتتٞ٘ػبً  . الأسدتتبء ثؼتتذد صلاصتتخ فزذتتبد%0.9خ ٗراد اىجتتزس اى٘ادتتذ ثْستتج 0.9%

سسٞستتٜ ثشتنو   . فتٜ الأسدتبء اىستفيٞخ اىضبّٞتخ راد اىجتزٗس اىَْفظتتيخ, متبُ اىجتزس الإّست80.1%ٜ 

  . %52.6ُ ثشنو سسٞسٜ ػيٚ شنو مي٘ٛ    ٗاىجزس اى٘دشٜ مب%66.4ػيٚ شنو ششٝطٜ  
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  %57.6اىْتت٘ع الأٗه ٕتتٜ الأمضتتش شتتٞ٘ػًب فتتٜ اىجتتزس الإّستتٜ  متتبُ شتتنو اىقْتتبح ٍتتِ اىْتت٘ع اىضتتبّٜ ٗ

 , ػيتٚ اىزت٘اىٜ, فتٜ الأسدتبء اىستفيٞخ اىضبّٞتخ راد اىجتزٗس اىَْفظتيخ. رتٌ %87.9ٗاىجزس اى٘دشٜ  

. رتتٌ اىؼضت٘س ػيتتٚ ستجؼخ ٍزغٞتشاد فتتٜ شتنو اىجتتزس %7.5اىؼضت٘س ػيتٚ أقْٞتتخ ثشتنو دتتشف ستٜ فتٜ 

  .%75.3ٗاىقْبح ٗمبُ اىَزغٞش اىضبىش ٕ٘ الأمضش شٞ٘ػبً  

فٜ اىؼْٞخ اىَذسُٗسخ ٍِ اىَِْٞٞٞ خيظذ ٕزٓ اىذساسخ إىٚ أُ الأسدبء اىذاسَخ اىسفيٞخ الأٗىٚ ٗاىضبّٞخ 

ٜ متلاً ٍتِ الأسدتبء فت ىٖب جزٗس ٍْفظيخ ثشنو سسٞسٜ. رٌ اىؼض٘س ػيٚ جتزس ىستبّٜ ٗدشتٜ إضتبفٜ

ىتٌ ٝتزٌ اىؼضت٘س  اىسفيٞخ الأٗىٚ ٗاىضبّٞخ ثْست ٍْخفضخ ٍغ دذٗس أػيٚ فٜ الإّبس أمضتش ٍتِ اىتزم٘س.

ػيٚ جزس دٕيٞتضٛ إّستٜ إضتبفٜ فتٜ متلا الأسدتبء. متبُ اىجتزس الإّستٜ ػيتٚ شتنو شتشٝطٜ ٗمتبُ 

ىْت٘ع اىضتبّٜ اىجزس اى٘دشٜ ػيٚ شنو مي٘ٛ فٜ اىَقطغ اىؼشضٜ فٜ متلا الأسدتبء ثشتنو سسٞستٜ. ا

ىةقْٞتتخ ظٖتتشد ثْستتجخ أػيتتٚ فتتٜ اىجتتزٗس الإّستتٞخ ىنتتلا الأسدتتبء. اىْتت٘ع اىضبىتتش فشر٘شتتٜ ٍتتِ أشتتنبه 

ٗاىْ٘ع الأٗه ٍِ أشنبه فشر٘شٜ ىةقْٞخ مبّذ سبسذح فٜ اىجتزٗس اى٘دشتٞخ ىةسدتبء اىستفيٞخ الأٗىتٚ 

ملا الأسدبء. رٌ اىؼض٘س ػيٚ ٗاىضبّٞخ, ػيٚ اىز٘اىٜ. اىَزغٞش اىضبىش مبُ ٕ٘ اىَزغٞش الأمضش شٞ٘ػًب فٜ 

فتٜ الأسدتبء اىستفيٞخ اىضبّٞتخ ثْستجخ دتذٗس أػيتٚ فتٜ  %7.5زٗس ٗالأقْٞخ ثشتنو دتشف ستٜ فتٜ اىج

الإّبس ٍقبسّخ ثبىتزم٘س. ىتٌ ٝتزٌ اىؼضت٘س ػيتٚ جتزٗس ٍذٍجتخ أٗ أقْٞتخ ثشتنو دتشف ستٜ فتٜ الأسدتبء 

   اىسفيٞخ الأٗىٚ.
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