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Generalized	Short	Root	Anomaly	with	Various	Dental	Anomalies	:	
A	Case	Report	with	a	5	-	Year	Follow	-	up

Dayeol	Yu,	Donghyun	Kim

Division	of	Pediatric	Dentistry,	Department	of	Dentistry,	Ewha	Womans	University	Mokdong	Hospital

Short	root	anomaly	(SRA)	is	a	rare	dental	condition	with	abnormally	short	and	blunt	root	morphology.	It	mostly	affects	

maxillary	central	incisors	symmetrically	and	only	has	been	observed	in	permanent	teeth.

A	9-year-old	girl	was	referred	from	a	 local	dental	clinic	 for	short	root	development	 in	mixed	dentition	with	no	

symptoms.	Radiographic	and	intraoral	examinations	revealed	SRA	on	upper	and	lower	 incisors	and	mandibular	first	

molars	along	with	other	dental	anomalies	such	as	enamel	hypoplasia	and	dens	invaginatus.	During	long	-	term	follow	

-	up	for	5	years,	her	mixed	dentition	has	changed	to	permanent	dentition	and	generalized	SRA	was	observed	in	all	

permanent	teeth.	Cephalometric	radiograph	also	revealed	the	calcification	between	the	anterior	and	posterior	clinoid	

processes	described	as	a	sella	turcica	bridge	which	was	reported	associating	with	dental	anomalies.	Early	diagnosis	of	

SRA	is	emphasized	for	successful	management	and	prevention	of	root	resorption	and	tooth	loss.

This	report	aimed	to	present	a	rare	case	of	generalized	SRA	along	with	other	dental	anomalies	and	sella	turcica	

bridging	in	a	female	patient	through	long	-	term	follow	-	up.
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Ⅰ.	Introduction

Short	root	anomaly	(SRA)	is	a	rare	dental	anomaly	in	perma-

nent	dentition,	which	was	first	discovered	by	Lind[1]	 in	1972.	

SRA	is	characterized	as	short	and	blunt	root	with	pointed	or	

rounded	apices,	and	crown	-	to	-	root	ratio	of	1	:	1	or	less[2].	

The	prevalence	of	SRA	has	been	reported	to	be	2.4	%	to	2.7	

%	 in	Caucasians	and	10	%	 in	Mongolians[3].	 It	mostly	af-

fects	maxillary	central	 incisors	symmetrically	and	occurs	ap-

proximately	3	times	more	in	girls	than	boys[1].	SRA	has	been	

caused	by	 familial	 inherent	characteristics	 rather	 than	 root	

resorption	or	exogenous	disruption[4].	Also,	 it	often	accom-

panied	with	multiple	other	dental	anomalies	such	as	agenesis,	

dens	invaginatus,	supernumerary	teeth,	microdontia,	and	taur-

odontia[5].	

Recent	studies	have	reported	that	the	prevalence	of	dental	

anomalies	 in	adolescents	 increases	with	sella	 turcica	bridg-

ing	which	refers	to	the	calcification	of	the	 ligament	between	

the	anterior	and	posterior	clinoid	processes[6].	 Identification	

of	a	sella	turcica	bridge	may	propose	possible	appearance	of	
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dental	anomalies.	Since	teeth	and	its	surrounding	tissues	with	

SRA	are	clinically	normal	and	asymptomatic,	 it	 is	difficult	 to	

diagnose	for	teeth	with	short	roots	in	the	mixed	dentition[7].	

Therefore,	 the	proper	early	diagnosis	of	SRA	by	clues	 from	

other	anomalies	 is	critical	 for	successful	clinical	management	

and	prevention	of	tooth	loss.	

This	report	presents	a	rare	case	of	generalized	SRA	associ-

ated	with	other	dental	anomalies	and	sella	turcica	bridging	in	

a	young	female	through	long	-	term	follow	-	up.	

Ⅱ.	Case	Reports

A	9-year-old	girl	was	referred	from	a	 local	dental	clinic	 for	

short	root	development	on	upper	and	 lower	anterior	perma-

nent	teeth	without	any	symptom	or	mobility.	Her	medical	his-

tory	was	unremarkable	with	no	history	of	dental	trauma.	She	

was	recommended	to	be	examined	if	there	was	any	systemic	

disease	associated	with	bone	 loss	by	 the	 local	dental	clinic.	

Several	tests	conducted	by	a	pediatrician	showed	neither	any	

syndromes	nor	systemic	diseases.	The	first	panoramic	radio-

graph	and	periapical	 radiographs	were	taken	at	her	first	visit	

(Fig.	1).	Radiographic	examination	 revealed	short	and	blunt	

tooth	roots	with	rounded	apices	on	maxillary	and	mandibular	

incisors	and	mandibular	 first	molars.	Periapical	 radiographs	

clearly	showed	dens	 invaginatus	on	 left	maxillary	 lateral	 inci-

sor	(Fig.	1).	Clinical	examination	revealed	severe	enamel	hypo-

plasia	on	 left	maxillary	and	mandibular	first	molars	and	mild	

enamel	hypoplasia	on	both	maxillary	central	 incisors	and	 left	

mandibular	lateral	incisor.	These	enamel	hypoplasia	showed	a	

characteristic	of	molar	 incisor	hypomineralization.	The	dental	

crowns	and	surrounding	oral	tissues	of	maxillary	and	mandib-

ular	 incisors	appeared	within	normal	 limits	 (Fig.	2).	3	months	

later,	the	restorative	treatment	was	performed	on	left	maxillary	

and	mandibular	first	molars	with	severe	enamel	hypoplasia	(Fig.	

3).	

Additional	periapical	radiographs	were	taken	at	the	ages	of	

10	and	11	to	periodically	observe	the	left	maxillary	lateral	inci-

sors	with	dens	 invaginatus	and	 its	degree	of	root	resorption	

due	to	a	dental	follicle	of	left	maxillary	canine.	The	periapical	

radiograph	at	 the	ages	of	11	showed	 root	 resorption	pro-

gressed	on	the	left	maxillary	lateral	incisor	by	the	eruption	of	

left	maxillary	canine	(Fig.	4).	 In	consecutive	panoramic	radio-

graphs	at	the	ages	of	9,	12,	and	14	(Fig.	1	and	5),	it	was	dis-

covered	that	the	roots	of	all	permanent	teeth	were	abnormally	

developed	exhibiting	short	and	blunt	roots.	Intraoral	examina-

tion	at	the	ages	of	14	revealed	that	the	dental	crowns	of	all	

teeth	appeared	to	be	normal	and	there	were	no	symptom	or	

any	 lesions	on	apices	 (Fig.	6).	Cephalometric	radiograph	was	

Fig. 1.	Panoramic	and	periapical	radiographs	of	the	patient	at	first	examination.	The	radiograph	was	obtained	when	the	pa-
tient	was	9	years	old.	
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Fig. 2.	Initial	intraoral	photographs	prior	to	restorative	treatment.

Fig. 3.	Intraoral	photographs	after	restorative	treatment.

Fig. 4.	Periapical	radiographs	of	dens	invaginatus	on	left	maxillary	lateral	incisor	(#22)	at	the	ages	of	9	(A),	10	(B),	and	11	(C).	
Gradual	external	root	resorption	on	#22	was	observed	as	left	maxillary	canine	was	erupted.	

Fig. 5.	Panoramic	radiographs	of	the	patient	at	the	ages	of	12	(A)	and	14	(B)
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taken	for	orthodontic	diagnosis	due	to	mild	anterior	crowding	

and	 it	showed	partial	ossification	of	 the	clinoid	processes	of	

sella	turcica	or	partial	sella	turcica	bridging	(Fig.	7).	Orthodon-

tic	treatment	for	mild	anterior	crowding	was	not	recommend-

ed	due	to	the	underlying	risks	of	root	resorption.	In	order	to	

follow	the	root	condition	and	prevent	periodontal	disease,	the	

patient	was	strictly	kept	 in	regular	recall	check.	The	eruption	

of	maxillary	and	mandibular	second	molars	 is	 recently	under	

observation	and	their	root	formations	also	will	be	evaluated	in	

the	future.

Ⅲ.	Discussion

The	patient	presented	in	this	case	showed	generalized	SRA	

associated	with	other	dental	anomalies	such	as	enamel	hy-

poplasia	and	dens	invaginatus.	Generalized	SRA	is	a	very	rare	

dental	phenomenon	affected	 in	almost	 all	 the	permanent	

teeth	and	a	challenging	anomaly	to	be	diagnosed	due	to	 its	

normal	appearance[3].	Short	 roots	can	be	mainly	caused	by	

external	 root	 resorption	after	 full	 root	development	or	con-

genital	disruption	of	root	formation[5].	External	root	resorption	

is	usually	related	to	systemic	diseases,	such	as	bone	dysplasias	

and	scleroderma,	and	considered	as	an	undesirable	conse-

quence	of	orthodontic	treatment[4].	Several	environmental	fac-

tors	such	as	trauma,	infection,	and	medical	exposure	also	can	

cause	root	resorption[8].	

Congenital	short	root	formation	is	also	known	to	be	associ-

ated	with	certain	syndromes	and	systemic	conditions[9].	Meta-

bolic	diseases,	such	as	 idiopathic	hypoparathyroidism,	pseu-

dohypoparathyroidism,	and	thalassemia,	are	as	well	as	related	

to	underdeveloped	roots[10].	Teeth	with	external	root	resorp-

tion	appear	a	different	shape	of	the	apical	surface	compared	

to	teeth	with	SRA.	The	apical	surface	of	 teeth	with	resorbed	

roots	shows	irregular	and	gradual	shortening	while	the	apical	

surface	in	SRA	shows	smooth	and	rounded	roots	without	ad-

ditional	resorption[1,11].	

In	previous	studies,	a	molecular	characteristic	of	the	gingival	

crevicular	fluid	 (GCF)	 from	SRA	patients	was	reported	as	the	

activation,	complex	 formation,	and	 fragmentation	of	matrix	

metalloproteinase	9	 (MMP	-	9).	This	has	supported	the	 fact	

that	root	shortening	in	SRA	patients	was	developmentally	in-

duced	rather	than	root	resorption	because	MMP	-	9	had	low	

collagenolytic	resorptive	activity	while	other	MMPs,	which	were	

mostly	detected	 in	GCF	of	active	periodontitis	and	gingivitis	

Fig. 6.	Intraoral	photographs	of	the	patient	obtained	at	the	ages	of	14.	

Fig. 7.	Cephalometric	radiograph	of	the	patient	at	the	ages	
of	14.	A	sella	turcica	bridge	was	observed	(white	circle).	
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patients,	showed	high	collagenolytic	activity[12].	Recent	animal	

studies	also	disclosed	that	the	nuclear	factor	Ic	(Nfic)	gene	was	

significantly	associated	with	development	of	 root	 formation	

and	odontoblast	differentiation[13].	Deficiency	of	Nfic	gene	

caused	the	development	of	short	and	abnormal	roots	by	dis-

rupting	odontoblast	differentiation[13,14].	

Through	consecutive	 radiographic	monitoring	 for	5	years	

from	mixed	dentition	to	permanent	dentition,	the	present	pa-

tient	has	been	diagnosed	as	a	generalized	SRA	without	any	

syndromes	or	systemic	conditions.	This	made	the	generalized	

SRA	reported	 in	this	case	very	rare	and	difficult	 to	be	differ-

entially	diagnosed	from	immature	permanent	 teeth	at	mixed	

dentition.	The	radiographic	and	clinical	 findings	 in	 this	case	

were	consistent	with	generalized	SRA	 rather	 than	external	

apical	 root	 resorption.	This	generalized	SRA	was	defined	as	

nonsyndromic	SRA	because	the	patient’s	medical	history,	clini-

cal	examination,	and	blood	tests	were	all	within	normal	range.	

Therefore,	 this	evidence	suggested	that	 the	generalized	SRA	

of	the	present	patient	could	be	caused	by	genetic	inheritance.	

This	condition	was	also	accompanied	with	enamel	hypoplasia	

on	first	permanent	molars	and	 incisors	and	dens	 invaginatus	

on	 left	maxillary	 lateral	 incisor.	The	genetic	 theory	could	be	

emphasized	by	these	tooth	developmental	anomalies	present-

ed	along	with	SRA.	

Besides	several	dental	anomalies,	the	patients	also	appeared	

alteration	of	sella	turcica	morphology	as	known	as	sella	turcica	

bridging	on	a	cephalometric	 radiograph	obtained	 for	orth-

odontic	analysis.	Sella	turcica	bridging	is	excessive	calcification	

of	interclinoid	ligaments	of	sella	turcica	and	mostly	caused	by	

congenital	defects[6].	The	sella	 turcica	bridge	 is	prevalently	

associated	with	craniofacial	deviations,	syndromes,	as	well	as	

multiple	dental	anomalies.	This	might	be	considered	to	be	the	

shared	genes	and	neural	crest	cells	 involved	 in	development	

and	differentiation	of	sella	turcica	and	teeth[15].	According	to	

Leonardi	et	al .[6],	the	presence	of	sella	turcica	bridging	in	early	

life	can	notify	clinicians	the	possibility	of	dental	anomalies	ap-

peared	later	in	life.	

Because	generalized	SRA	is	clinically	not	obvious,	sequential	

radiographic	assessment	is	necessary	for	an	accurate	diagno-

sis	avoiding	misdiagnosis	of	the	SRA	as	external	root	resorp-

tion[5].	Early	treatment	of	dental	caries	and	prevention	of	peri-

odontal	inflammation	are	essential	to	inhibit	loss	of	tooth	and	

maintain	general	oral	health	in	SRA	dentitions.	In	the	present	

case,	the	patient	has	been	undergone	restorative	treatment	on	

first	permanent	molars	severely	affected	with	enamel	hypopla-

sia.	She	has	been	also	placed	under	strict	periodic	observation	

on	progressive	root	resorption	of	the	left	maxillary	lateral	inci-

sors	with	dens	invaginatus.	Since	oral	prophylaxis	and	fluoride	

application	have	been	performed	periodically	to	prevent	den-

tal	caries	and	periodontal	disease,	the	patient	has	been	main-

taining	healthy	oral	environment	and	free	of	caries	so	far.	Also,	

extractions	of	the	deciduous	teeth	at	appropriate	timing	were	

provided	for	a	spontaneous	eruption	as	an	interceptive	treat-

ment.	Clinicians	should	encourage	the	SRA	patients	to	avoid	

exertion	of	heavy	 force	on	 teeth	with	shortened	 roots	and	

implement	strict	regular	radiographic	monitoring	on	them.	Be-

cause	SRA	could	be	genetically	 inherent,	radiographic	exami-

nations	of	SRA	patients’	parents	and	siblings	and	investigations	

on	familial	occurrence	are	recommended	for	proper	diagnosis,	

if	possible.	Also,	it	will	be	helpful	to	correctly	diagnosis	SRA	if	

genetic	 test	and	gelatin	zymography	of	GCF	are	conducted.		

Further	researches	on	prognosis	of	generalized	SRA	through	

long	-	term	follow	-	up	are	needed	to	predict	sequelae	of	any	

treatment	on	SRA	patients.

Ⅳ.	Summary

SRA	is	an	uncommon	dental	condition	mostly	observed	 in	

the	permanent	dentition.	The	case	presented	 in	 this	 report	

showed	generalized	SRA	along	with	other	dental	anomalies	

and	sella	 turcica	bridging,	 in	which	etiologic	 factors	were	 ir-

relevant	with	any	 syndromes	or	 systemic	 conditions.	 Early	

diagnosis	 through	accurate	clinical,	 radiographic	and	genetic	

examinations	 is	very	 important	 to	maintain	and	 improve	the	

oral	health	of	the	patients	with	SRA.
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국문초록

치아	이상을	동반하는	전반적인	Short	Root	Anomaly	(SRA)	:	5년간의	추적	관찰

유다열ㆍ김동현

이화여자대학교	의과대학	목동병원	소아치과학교실	

Short	root	anomaly는	비정상적으로	짧고	뭉툭한	치근	형태를	가진	드문	질환이다.	대부분	상악	중절치에	대칭적으로	나타나며	영

구치에서만	관찰되어	왔다.	

이	증례는	9세	여환으로	혼합치열기에	짧은	치근	발달을	주소로	개인병원에서	의뢰되었다.	방사선	사진	및	구강	내	검사에서	법랑

질	저형성증과	치내치와	같은	다른	치아이상과	함께	상악	및	하악	전치부와	하악	제	1대구치에서	SRA가	관찰되었다.	5년동안의	장기	

추적	관찰을	통해	환아의	모든	치아들은	혼합치열기에서	영구치열기로	변화하였고	모든	영구치에서	전반적인	SRA가	관찰되었다.	

교정적	진단을	위해	촬영된	측면	두부	방사선	사진에서	치아	이상과	밀접한	관련이	있는	것으로	보고된	전방과	후방	상돌기	사이

의	석회화인	sella	turcica	bridge	또한	관찰되었다.	이러한	여러	요소들을	통하여	치근	흡수나	치아	상실의	예방과	성공적인	관리	위해	

SRA를	조기	진단하는	것은	매우	중요하다.	

이	증례	보고에서는	다른	치아이상과	sella	turcica	bridge와	함께	전악에	걸쳐	나타난	전반적인	SRA를	보이는	환아를	장기적으로	관

찰하고	의미있는	결과를	나타내고	있기에	이를	보고하는	바이다.	


