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Comparison of Long-term Prognosis in Siblings with Dentinogenesis Imperfecta 
depending on the Timing of the Treatment Intervention : Case Reports
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Dentinogenesis	imperfecta	(DI)	is	a	hereditary	disorder	of	dentinal	defect.	It	is	generally	inherited	as	a	single	autosomal	

dominant trait. DI usually affects both the primary and permanent dentition. Affected teeth have various types of 

discolorations, rapid destruction of the dentin, and severe attrition. In radiologic view, the affected teeth have bulbous 

crowns, short roots and narrow or closed pulp chambers. The treatment objective is to prevent additional attrition and 

recover the vertical dimension of occlusion. 

The	aim	of	this	report	was	to	present	the	long-term	prognosis	in	15	years	in	a	pair	of	siblings.	Both	the	patients	had	

DI with tooth attrition and discoloration. Different treatment procedures were used, depending on the difference in the 

timing	of	intervention.	The	first	patient	saved	most	of	his	teeth.	The	second	patient	had	all	of	her	teeth	extracted.	This	

report could be helpful for early diagnosis and overall treatment of DI.
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Ⅰ.	Introduction

Dentinogenesis	 imperfecta	 (DI)	 is	 inherited	as	an	autoso-

mal dominant trait with high penetrance and a low mutation 

rate[1-3].	A	mutation	in	the	dentin	sialophosphoprotein	(DSPP)	

gene	 located	on	chromosome	4q21.3	has	been	reported	as	

a	cause	of	hereditary	dentin	defect[2,4].	Shields	et al .[5]	pro-

posed	three	types	of	DI.	DI	 type	1	 is	associated	with	osteo-

genesis	imperfecta	(OI)[5].	DI	type	2	has	essentially	the	same	

clinical,	radiological	and	histological	features	as	DI	type	1	but	

without	OI[5].	DI	 type	3	was	 first	discovered	 in	USA	and	 is	

characterized	by	“shell	teeth”	of	wide	pulp	cavity,	severe	attri-

tion	and	discoloration[2,5].	

In clinical examination, DI usually affects both the primary 

and permanent dentitions, characterized by the disturbed den-

tin	formation[5].	The	primary	dentition	appears	more	severely	

affected	 than	 the	permanent	dentition[6].	The	color	of	 the	

teeth varies from brown to blue and is sometimes described 

as	gray,	with	an	opalescent	sheen[6].	The	exposed	dentin	may	

undergo	severe	and	rapid	attrition[6].	Severe	attrition	may	lead	

to	a	rapid	decrease	in	the	vertical	dimension[7].	 In	radiologic	

view, the affected teeth are in the shape of slender roots and 

bulbous	crowns;	the	pulp	chambers	are	narrow	or	closed,	and	

the	root	canal	is	obliterated	and	has	a	ribbon	shape[5,8].	

In previous studies, various approaches for treating patients 

with DI have been introduced. The choice of rehabilitation was 
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based	on	the	patient’s	age	at	the	time	of	initial	treatment	and	

attrition	severity[9].	In	early	primary	dentition,	severe	attritions	

appeared	 immediately	after	the	eruption[7].	Protection	of	the	

primary molars with stainless-steel crowns was generally nec-

essary[7].	Some	patients	were	left	untreated	until	adolescence	

or	adulthood	and	complete	dentures	were	fitted	when	all	the	

teeth	were	extracted[10].	Because	root	canal	treatment	of	teeth	

with DI may cause problems because in most cases the root 

canals	were	narrow	or	absent[10].	The	risk	of	root	perforation	

is high, owing to the obliteration of the coronal parts of the 

root	canals[11].	Pettiette	et al .[12]	proposed	performing	early	

root canal treatment before severe root canal obliteration oc-

curs. 

Intracoronal restorations may be acceptable in mild cases 

with	 low	attrition[7].	 In	the	restorative	treatment	of	pediatric	

patients,	 the	use	of	glass	 ionomers,	 that	release	fluoride	and	

chemically	bonds	 to	 tooth	 structure	 is	 recommended[13].	

An acid etch technique followed by composite restoration is 

proposed as an alternative for the restoration of the anterior 

teeth[13,14].	 In	severe	cases,	an	acrylic	overlay	denture,	 rest-

ing over the remnants of the crowns and roots of the primary 

dentition,	has	been	used	successfully[9].

Several studies have reported on cases of DI in patients with 

mixed dentition and early permanent dentition. Few reports 

have discussed long term prognosis and treatment outcomes 

after the completion of growth. This case report aimed to 

present the clinically different prognoses in siblings with DI 

who	were	 followed	up	and	treated	at	different	 times	 for	15	

years.

Ⅱ.	Case	Reports	

An	11	year-old	boy	and	a	15	year-old	girl,	who	were	sib-

lings, visited the Department of Pediatric Dentistry at Kyung-

pook Dental Hospital with worn and yellow-brown teeth. Both 

patients showed clinically severe tooth attrition and loss of 

vertical dimension. In panoramic view, obliteration of the pulp 

chamber and root canal, bulbous crowns with constricted cer-

vical areas, and shortened thin roots were observed. 

Based on these features, they were diagnosed with DI, and 

the results of a medical examination through an interview con-

firmed	that	this	condition	was	inherited	from	their	mother	(Fig.	

1).	 In	the	systemic	disease	examination,	a	tentative	diagnosis	

of type II DI was established because osteogenesis imperfecta 

was not present.

1.	Case	1

An	11	year-old	male	patient	had	a	 late	mixed	dentition	at	

his	first	visit	to	the	department	of	pediatric	dentistry	(Fig.	2A,	

2B,	2C,	3A).	 Further,	 skeletal	 class	 III	malocclusion	was	ob-

served. For restorative and orthodontic treatment, the follow-

ing treatment plan was established accordingly. 

Until permanent dentition was completed, restorative treat-

ment using composite resin and stainless-steel crowns could 

be performed, and orthognathic surgery could also be consid-

ered under the cooperation of the Orthodontics Department 

and Oral and Maxillofacial Surgery after growth completion. 

Then, through full-mouth rehabilitation in the prosthodontic 

department, the functional and esthetic aspect of the treat-

ment plan could be completed.

In the actual treatment process, his maxillary and mandibu-

lar	anterior	 teeth	were	first	 restored	with	composite	resin	to	

prevent further attrition. In the regular check-up, restoration 

of	the	maxillary	anterior	teeth	fell	out	several	times;	therefore,	

composite resin restoration was performed repeatedly. Maxil-

lary	first	molars	were	covered	with	stainless-steel	crowns	(Fig.	

2D,	2E,	2F).	The	crowns	were	severely	worn,	and	resin	restora-

tion	could	not	be	performed;	therefore,	both	the	mandibular	

first	molars	were	extracted.	Thereafter,	to	prevent	further	attri-

Fig. 1. Family pedigree of siblings diagnosed with Dentino-
genesis Imperfecta type II.
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tion, the second molars that erupted were restored with com-

posite	resin	(Fig.	3B).	

After completion of growth, the patient underwent orth-

odontic treatments and orthognathic surgery for the correc-

tion	of	class	III	malocclusion	(Fig.	3C).	At	the	end	of	the	orth-

odontic	treatment,	anterior	cross	bite	was	corrected	(Fig.	2G,	

2H,	2I),	and	he	was	referred	to	the	prosthodontic	department	

for	rehabilitation	of	entire	dentition	at	the	11-year	follow	up.	

Endodontic treatment is difficult owing to the obliterated 

root canal, and there is risk of root fracture. Prosthetic treat-

ment could be performed without root canal treatment be-

cause the patient did not have any periapical lesion and pain 

(Fig.	3D).	Using	porcelain-fused-to-metal	crowns	and	full	zirco-

nia	crowns,	all	the	teeth	were	rehabilitated	with	fixed	prosthet-

ics	(Fig.	2J,	2K,	2L).	Prosthetic	rehabilitation	fulfilled	the	esthetic	

and functional aspect of the treatment plan.

Fig. 2.	(A,	B,	C)	Initial	intraoral	photographs	show	loss	of	vertical	dimension.	(D,	E,	F)	At	the	4-year	follow-up,	Intraoral	pho-
tograph	shows	resin	restoration	of	the	anterior	teeth	and	stainless	steel	crown	setting	of	the	upper	first	molars.	(G,	H,	I)	At	
the	9-year	follow-up,	panoramic	view	shows	orthognathic	surgery	history.	 (J,	K,	L)	At	the	15-year	follow-up,	final	 intraoral	
photographs show recovery of vertical dimension with a zirconia crown
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2.	Case	2

A	15	year-old	 female	patient	who	was	 the	older	sister	of	

Patient	1	had	a	permanent	dentition	when	she	first	visited	the	

department	of	pediatric	dentistry	(Fig.	4A,	4B,	4C).	The	enamel	

could not be observed easily owing to severe attrition, and 

periapical	lesions	were	observed	on	the	mandibular	molars	(Fig.	

5A).	Restorative	treatment	was	not	possible	because	the	height	

of the crown owing to the exposed softened dentin was con-

sistent with the gingival margin. Thus, prosthodontic treatment 

was planned via root canal treatment and crown lengthening 

while	wearing	overdenture	until	growth	completion	 (Fig.	4D,	

4E,	4F).

Even after a prolonged period of root canal treatment, 

closed	root	canals	made	further	treatment	impossible	(Fig.	5B).	

Thus, when growth was completed, the remaining roots were 

extracted and the prosthetic restoration was performed via 

full-mouth	implant	treatment	(Fig.	5C).	The	final	prosthesis	was	

finished	with	full	zirconia	crowns.	The	patient	showed	recov-

ered	vertical	dimension	and	good	esthetic	outcome	(Fig.	4G,	

4H,	and	4I).

Ⅲ.	Discussion

DI is a hereditary abnormality that may show different clini-

cal	manifestations[15].	Severe	cases	show	excessive	and	rapid	

attrition	on	both	the	primary	and	permanent	teeth[15].	Mild	

cases	show	little	or	no	attrition	on	the	permanent	teeth[15].	

In both types, primary dentition is more severely affected by 

attrition	than	permanent	dentition[8].	Abnormal	dentinal	struc-

ture might be the cause of enamel fracture, resulting from 

lower numbers, varied diameters, short, twisted, and irregularly 

distributed	dentinal	tubules[16,17].	Majorana	et al .[18]	declared	

that in DI-affected teeth, yellow-brown discoloration is more 

prevalent than gray discoloration. Both the patients showed 

yellow-brown discoloration, and the enamel of the tooth was 

destroyed from the incisal margin of the anterior tooth and 

from the occlusal surface of the posterior tooth. The loss of 

vertical dimension followed accordingly, and in the second 

case, which was more severely destroyed, the exposed soft 

dentin on the level of the gingival margin could be observed.

Restorative treatment for DI patients can be performed us-

ing composite resin or glass ionomer cement in the anterior 

tooth	and	stainless-steel	 crown	 in	 the	posterior	 tooth[15].	

Covering the permanent teeth as soon as they enter into oc-

Fig. 3.	 (A)	 Initi	al	panoramic	view	shows	severe	attrition	
on	mixed	dentition.	(B)	At	the	4-year	follow-up,	panoramic	
view shows resin restoration of the anterior teeth and stain-
less	steel	crowns	setting	of	 the	upper	first	molars.	 (C)	At	
the	9-year	 follow-up,	panoramic	view	shows	orthognathic	
surgery	history	and	correction	of	class	III	malocclusion.	(D)	
At	the	15-year	follow-up,	panoramic	view	shows	final	pros-
thesis with porcelain fused metal crowns and full zirconia 
crowns. 
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Fig. 4.	(A,	B,	C)	Initial	intraoral	photographs	show	severe	attrition	on	permanent	dentition	and	loss	of	vertical	dimension.	(D,	
E,	F)	Intraoral	photographs	show	wearing	overdenture.	(G,	H,	I)	At	the	14-year	follow-up,	final	intraoral	photographs	show	
recovery of the vertical dimension with a zirconia crown. 

Fig. 5.	 (A)	 Initial	panoramic	view	shows	severe	attrition	
on	permanent	dentition	and	loss	of	vertical	dimension.	(B)	
At	the	8-year	follow-up,	panoramic	view	shows	complete	
obliteration	of	the	pulp	and	shortened	roots.	(C)	At	the	
14-year	 follow-up,	final	panoramic	view	shows	9	upper	
implants	and	8	lower	implants	with	zirconia	crowns
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clusion	 is	necessary	 to	prevent	attrition[19].	This	 treatment	

is	 long	and	complex.	 In	the	first	case,	 the	patient	visited	the	

hospital	during	mixed	dentition;	further,	to	prevent	additional	

tooth attrition, stainless-steel crown and resin restorations 

were performed in the molars and incisors respectively. Patient 

collaboration and parent compliance are factors of success in 

restoration[19].	Many	treatments	and	follow-ups	were	possible	

in this case over a long period because of good cooperation 

form the patients and their parents. The degree of cooperation 

during	the	treatment	was	high	in	Patient	1	who	continued	to	

visit the hospital regularly for check-ups even after the restor-

ative treatment. 

Despite complete pulpal obliteration, these periapical le-

sions	 seem	to	appear	on	 the	 first	molars[12,15].	Owing	 to	

complete obliteration, endodontic treatment has very poor 

prognosis, and most teeth with such radiolucencies need to 

be	extracted[12,15].	Both	cases	showed	shortened	thin	roots,	

and the pulp chamber and root canal were obliterated in the 

radiographic	images.	These	features,	make	it	difficult	to	com-

plete the root canal treatment. In the second case, implant 

treatment was selected after the extraction because periapical 

lesions were also present. 

The purpose of treatment in the permanent dentition stage, 

that begins when the maxillary growth is stable, is to estab-

lish	esthetic	appearance	and	efficient	masticatory	functions[8].	

In cases of extreme attrition or in adolescence, overdentures 

are	usually	a	 treatment	option[20].	Patient	2	 initially	visited	

the	hospital	during	 the	permanent	dentition;	 she	wore	an	

overdenture to recover masticatory function and for esthetic 

recovery. In fact, full coverage crowns are usually a preferred 

method of restoration for DI patients because such restora-

tions protect the dental tissues from developing further dental 

defects[21].	In	these	cases,	zirconia	and	porcelain	crowns	were	

used. These are favorable options because they are esthetical, 

have	an	accurate	fit,	and	are	biocompatible.	A	long-term	prog-

nostic observation is necessary for implant prostheses and 

dental prostheses for DI.

Generally, for DI the recommendation is to initiate treatment 

as	early	as	possible[13,22].	Bouvier	et al .[19]	 showed	good	

results in the long-term prognosis with early treatment in DI 

patients. The initial objectives of treatment in primary denti-

tion were to increase the vertical dimension of occlusion by 

crowning the primary molars, that would enable the perma-

nent	teeth	to	erupt	without	undergoing	early	attrition[19].	And	

Sapir et al .[8]	also	declared	 that	 it	 is	essential	 that	children	

with DI be admitted into an early treatment to halt attrition 

that causes functional disorders. Darendeliler-Kaba and Marech-

aux[10]	 reported	that	 in	growing	children	 it	was	decided	to	

maintain the teeth for as long as possible under an overdenture 

till the time a permanent prosthetic solution can be decided. 

In	this	case	report,	 in	the	first	case,	a	mixed	dentition	was	

appeared and in the second case, a permanent dentition was 

appeared	at	the	first	visited.	In	the	second	case,	the	prosthetic	

treatment was completed in an edentulous state. In contrast, 

the	patient	 in	 the	first	case	was	able	to	undergo	restorative	

treatment, and prosthetic restoration was performed with 

mostly natural teeth. In both the cases, the treatment cost was 

high,	the	duration	was	long,	and	the	final	treatment	was	com-

pleted	via	prosthetic	 restoration.	There	 is	a	significant	differ-

ence between restoration via implants in the edentulous stage 

and	restoration	through	maximum	usage	of	one’s	 remaining	

teeth.

This is a case report of long-term observation of siblings 

with DI. It is possible to observe how the treatment is per-

formed over a long period, and it can be good data for 

predicting the prognosis in DI patients and establishing a 

treatment plan for pediatric dentists who meet mainly dur-

ing primary and early mixed dentition as the prediction of the 

prognosis.

One limitation of this case report is that there were no 

reports of early intervention and treatment observations in 

patients from the middle of the primary and mixed dentition. 

If patient were observed for a long time with early interven-

tion with primary dentition, it would have enabled a better 

comparison. Various prognoses as per different starting points 

could	benefit	DI	patients	who	need	to	be	constantly	exposed	

to long-term dental treatment. Further studies would be need-

ed in the future aimed at determining the best timing to start 

treatment for DI patients.

Ⅳ.	Summary

According to the type, DI may cause a wide range of tooth 

attrition in a short time. In this case report, both the treatment 

periods were lengthy, and finally, prosthetic restoration was 

required. Different treatment results were obtained with the 

difference in the timing of intervention for the siblings. This 

supports the importance of early intervention in DI.
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국문초록

상아질형성부전증	남매의	치료개입	시기에	따른	상이한	장기	예후	:	증례	보고

김기민ㆍ이제식	

경북대학교	치의학대학원	소아치과학교실	

상아질형성부전증은	상아질	형성	이상이	초래되는	유전성	질환으로	상염색체	우성	형질을	따른다.	상아질형성부전증은	유치와	영

구치	모두	이환되며,	다양한	치아	변색,	상아질	및	법랑질	파괴,	심한	치아마모	등의	임상소견을	보인다.	방사선학적으로	치아는	가느

다란	치근과	둥그런	치과의	형태를	보이고	치수강은	적거나	폐쇄되었다.	상아질형성부전증의	치료는	추가적인	마모를	방지하고	수직	

고경	회복을	목표로	한다.

본	증례는	치아의	마모와	변색을	주소로	내원한	상아질형성부전증을	지닌	남매의	상이한	15년간의	장기	예후를	보고하고자	한다.	

두	환자에서	치료개입	시기의	차이에	따라	상이한	치료과정을	볼	수	있다.	첫	번째	환아는	대부분의	본인	치아를	살렸으나,	두	번째	환

아는	모든	치아를	발치하였다.	이는	상아질형성부전증의	조기	진단	및	치료방법	결정에	도움이	될	수	있다.


