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INTRODUCTION 

It is now well documented that the mother’s intake of the drug 
Thalidoinide@ (N-phthaloylglutamiinide) during pregnancy may 
cause severe injuries to the foetus (639) .  These injuries have been 
recognized as forming a syndrome of malformations, denoted as 
the dysmelia syndrome, Wiedemann’s syndrome or Thalidoinide 
embryopathy (10, 11, 1 3 ) .  

Characteristic features of Thalidornide embryopathy are mal- 
formations of the extremities, of which the following have been 
reported: bilateral ainelia or phoconielia bf the arms, bilateral 
aplasia or hypoplasia of the radius or thumb, uni- or bilateral 
3-phalangisni of the thumb, bilateral amelia or phoconielia of the 
lower limbs. Microtia, haeniangioma of the upper lip and facial 
paralysis have been specially mentioned as coincident lesions. 
Among other associated malformations are cardiac anomalies, 
stenosis or atresia of the digestive tract, renal and genital mal- 
formations, and malformations of the brain and eyes (39 10,11,13, 

14, 15). 
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A s  early as  1962, the view w:is expressed in the Lancet that 
dental development would probably also be affected by Thalido- 
iiiide during the foetal stage ( 2 ’ ) .  In addition to direct daiiiage 
to development of the teeth, secondary dainage is also conceiv- 
able as :I result o f  :t disturbiince in, e .g .  development of the facial 
skeleton. 

W e  therefore considered it well iiiotivated to niake an odonto- 
logical study of children with Thalidoinide einbryopathy, based 
on the following questions : 

1. To what extent does the iiiother’s intake of Thalidoiiiide 
during pregnancy cause disturbances in tooth developlimit? 

2. To what extent is tooth development affected by the 
h2in:ingionia which, in children with Thalidoniide embryopathy, 
is usually localized to the upper lip’? 

3. To what extent :ire tlevelopiiient of the jaws and the car- 
ies situation affected in the children with Thalidoriiide embryo- 
pathg who have faci:il p:ir:ilysis*? 

4. Is there an  increased risk of accidents with resulting dani- 
age to the teeth in children with severe extreniital in:tlfornia- 
t ions ? 

5. Is there :I special need of dental care, and what are the 
prerequisites for dental cure in children with Thalidoiiiide eiii- 
bryopathy :’ 

11  AT ERI .%I, .\S 1) 11 ETHODS 

The approximutely 100 now living children with Thalictoinide 
embryopathy in  S\veden have been admitted, for soniatic and 
psychiatric care and rehabilitation, to centres in Stockholm, 
Gothenburg, Lund and Uniei. During the autumn of 1964, 40 of 
the 42 children in the Stockholm area attended the School of Den- 
tistry in Stockholm for examination, after being suininoned by 
the almoner a t  Eugeniaheniiiiet* (see Table I ) .  On this occasion, 
14 of the children were resident :it Eugeniaheiiiniet, and 28 were 
living at hoiiie. 

At examination, the children’s age ranged froiii 2 3/12 years to 
4 5/12 years (average 3 3 / 1 2 ) ;  22 were boys and 18 were girls. 

*) Institution for Handicapped Children. Stockholm. 
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Examination of the teeth and the occlusion was perforined by 
two dentists at the Department of Pzdodontia, according to the 
scheme used for detailed records. Only one child (case 8) could 
not be examined. 

Roentgenological examination was performed at the Depart- 
ment of Oral Roentgenology, in most cases on the same day. Ex- 
traoral placing of the films was used for the lateral parts of the 
jaws, and intraoral placing for the regions of the incisors and 
canines. Casettes with intensifying screens were used in the 
extraoral technique. No roentgenological exainination could be 
made in 4 children (cases 7 ,  8, 1 7  and 33).  

Caries prophylaxis was carried out in the form of painting 
with 2 % NaF solution in connexion with the examination. In 
addition, the children’s parents and helpers were given infor- 
ination and advice about oral hygiene and diet. The Society for 
Prevention of Dental Diseases’ pamphlets ”Healthy Teeth” and 
”Fluoride in Everyday Use” were sent to them at the same time 
as the results of examination of the individual child. 

As far as possible, the current need of dental care was ful- 
filled, with regard paid to economic, geographical and adminis- 
trative factors. 

The time during pregnancy when Thalidoinide was taken, as 
well as the children’s physical developinental anomalies, had 
been recorded previously at  Eugeniahernniet (see Table I>.  

IIESULTS 

Disturbances in Tooth Development 

Numerical deuiutioizs 
Deviations in the nuinber of teeth were evaluated after the 

clinical and roentgenological examination, made in 39 and 36 
children, respectively (Table 11). 

Hypodontia was recorded in 4 children. In every case, the 
inissing teeth were primary lateral incisors or the germ of per- 
manent lateral incisors; 7 of the aplasias were in the upper jaw 
and 2 in the lower. In all but one case, there was concurrent 
aplasia of the lateral incisors in both dentitions (Table 11). 

Hyperdontia was observed in only one child; she had an extra 
primary molar and an extra germ of a premolar in the upper 
jaw (Table 11). 
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Table I corttinuafiori 

M I-X + 
2 yrs bef. 
pregn. 
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Tahle I1 

Lleaiutivns in ntimber of k e ! h  in children miih Thtrliilvniide cnibryopafhg 
(39 eruniined cl iniwtl l~ cind Yli mrn fgen~)logically) 

; ... . .. .. -.--. - 
1 Case Primary 

! 

no. 1 teeth 
: -.- . . .. .- .. - 

i Permancnt j Case 
teeth j no. __________ 

+s, 2+ j 13 

Primary Permanent 

I 
teeth I teeth 

04+ I 4+ 
I 

Fig. I .  Iiitraoral radiograph illustrating doul>le formation of central incisors in 
both deatitions; case 16. 
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Table I11 
Deoiatinns in shape of crown in chitdran with Thalidomide embryopafhy 

(39 examined clinically and 36 roentgenologically) 

Case 1 no. 

I 13 

1 22 

25 I 37 
/Total 5 

Primary teeth 

041+, 03?+ 

+ O l S ,  01%+ 

+034 

02'3---, 033- 

7 

Permanent teeth 

+ 24 

4 

lresembles premolar 'peg tooth 3douhle formation 4maIformed 

Deviation in shape of c r o w n  

Deviations in shape of the crown were found in 5 children after 
clinical and roentgenological examination (39 and 36 children, 
respectively). The severest form of anonialy was noted in case 
16; there was, e.g. double forination of medial incisors in both 
the primary and permanent dentition (Table 111 and Fig. 1). 

Disturbance of niineralization 

Enamel hypoplasiu was found at clinical examination in 19 of 
39 children, i.e., 48.7 %. The largest number of teeth with hgpo- 
plasia of the enaineI was 13 in case 25, and 10 each in cases 5 
and 22 (Table IV) .  

Changes in colour indicative of special disturbances of min- 
eralization were recorded in 6 children (cases 3, 20, 21, 22, 25 
and 32). There was a wide range of variation in both appearance 
and localization. 

iMaIocclusion 

Deviations from normal occlusion were observed in 22 of 39 
children examined clinically. The distribution of the various type 
of malocclusion is shown in Table V. 
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Table IV 
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Table VI 
Incidence of caries gioen as the ratio of the total number of carious teeth 
(including those filled or extracted on account of caries) to the total number 
of fee th  erupted or in process o/ eruption in children w i f h  Thalidomide 

embryopnthy (39 examined clinically) 
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Caries Situation 

The incidence of caries in the 39 clinically examined children 
is given in Table VI as the ratio of the total number of carious 
teeth (including those filled or extracted on account of caries) 
to the total number of teeth erupted or in the process of erup- 
tion. A large individual variation was noted, ranging from one 
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Table VII 

1)istribiition o/ fhe  nizniber of rcirioiis leeflt (inclziding those filled or 
extrricted on riccount of w r i e s )  in f h e  fiiro s ides  o/  the j n m  in children wi th  
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child (case 16) with caries in every tooth to a coniplete absence 
of caries (cases 2, 9, 10, 18, 19, 23, 27, 30, 32, 33 and 36) .  

The distribution of the carious teeth in the two halves of the 
jaw is shown in Table VII. 
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Dental Injuries Due to Accident (Mechanical Trauma) 

Trauma, particularly to the upper-j aw incisors, was noted in 
8 children (cases 9, 22, 26, 31, 34, 36, 38 and 39) .  The dental in- 
juries ranged froin insignificant damage to the enamel to severe 
lesions of the pulp. That trauma had, in fact, occurred was veri- 
fied not only by the data in the history, but also by the presence 
of changes in colour of the tooth crown, roentgenologically de- 
monstrable root resorption and calcification of the p ~ d p  chamber. 

DISCUSSION 

It must be established that it has not been considered possible, 
on the basis of the present investigation, to answer all the ques- 
tions listed in the introduction as iiiotivating an odontological 
study of children with Thalidoniide embryopathy. The investi- 
gation has, however, given valuable information, which will be 
discussed in the following. 

1. The extenf to mhich the mother's infnke of Thnlidomide 
during pregnancy c m s e s  disturbances in toofh development in 
the child must be evaluated on the basis of the occurrence and 
type of numerical deviations (hypodontia and hyperdontia), devi- 
ations in shape of the crown and disturbances of mineralization. 

All cases of hypodontia involved lateral incisors. It has pre- 
viously been shown that aplasia of lateral incisors is one of the 
commonest types of hypodontia in the permanent teeth (7). In 
a Swedish series of 1173 children, hypodontia of the primary 
teeth was present in 0.4 % ( 4 ) .  In the present series, the corre- 
sponding incidence is 7.7 %, which is much higher than in the 
aforementioned normal material. Good agreement with earlier 
observations of concurrent aplasia of a primary tooth and of the 
corresponding permanent tooth ( 4 )  is shown by the occurrence 
of 3 such cases out of the 4 with hypodontia. It has been stated 
that genetic factors are responsible for this form of aplasia ( 4 ) .  

The aetiology of hypodontia is regarded as incompletely clarified. 
In the aforenientioned inaterial, the incidence of hyperdontia 

was given as 0.3 % ( 4 ) .  In the present series, the corresponding 
incidence is 2.6 %, which represents a single case (Table 11). 

Double formation seems to be the most interesting of the vari- 
ous types of deviation in shape of the crown (Table 111). In the 
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Swedish noriiinl materi:iI, the incidence of double form a t' ion was 
0.5 % (A), as  c o m p r e d  to .i.2 c; in our series. In one of our pa- 
tients (case 161, the iiiedial incisors in both dentitions showed 
double formation. The difficulty of distinguishing between gemi- 
nation and fusion is evident ( 1 2 ) .  The child in question had hy- 
podontia (2+);:, deviation in shape of :I tooth ( + 2 )  and isolated 
cleft p l a t e .  In case 37, double forinntion n'ns present in the form 
of fusion of 02- and 0.3-. 

According to GrcihnPn CC Crrrnnth ( 4 ) ,  the m o s t  coiiinion site of 
clouhle formation with hypodonti:i in the same region seeins to 
he the 1ower-j:iw incisors. They stated that double formation 
without hgpodontia in the satlie region w i s  most frequent in tlie 
upper-jaw incisors (8 c:ises), \shereas the lateral incisor and ca- 
nine of  the lower jaw mere inwlved in 3 cases. 

In  the present series, the incidence of enamel hypoplasin in the 
1)riiii:ir-y dentition WIS extreiiiely high, i x . ,  48.7 76. In a study of 
t he  occurrence of disturbances of mineralization in prenintures, 
CrrrhnCn & Larsson reported the incidence o f  symmetric and iso- 
lated inacroscopical hypopl;isi:i o f  the enninel to he 8.2 76 in  tlie 
control group ant1 2G.5 5 in the premature group ( 3 ) .  

It has often been stated that prenatal injuries to the enamel 
are exceedingly rare ( 8 ) .  O u r  results indicate that  in some of the 
children with Thelitloniide embryopathy, n disturbance in enani- 
el developnient had occurred prenatally. It can be presumed that, 
in most cnses, enamel hypoplasin in the primnry dentition is a 
type o f  indirect injury, since no direct correlation to  the time of 
intake of Thalidomide w a s  clenionstrahle (Tables I and I V ) .  

In particular the incidence of  hypodontin and o f  disturbances 
of niiner:iliz:ition in the children with Thulidoinide einbryop:ithg 
indicate that Th:ilitloniide did, in fact, also cause a disturbancc 
in tooth development. 

2. The present stritl!y p r w  no in forinntion nhorrt the  extent to 
which tooth development is affected h!l h,rmangiomri of thc up- 
per  l ip ("Schnrirrbnrten hiimnngiom"). A nzvus,  located on the 
forehead, was present in only one child (case 35). 

") Accordiiig to the Haderup dental stenography, + indicates the upper 
J ~ W ' ,  and -- the lo\\er j:t\v. I f  the 4igii i? placcd t o  the right of the numeral, 
the right tooth is iiitlicatetl 2 n d  owe twrsu. 7ero before the number indicate5 
the primary teeth 
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3. Development of the jaws and the caries situation did not 
seem to be influenced by facial paralysis, diagnosed in 5 children. 
In two of them (cases 8 and 33) it was bilateral. It is evident 
from Tables I and VII that no difference was present between the 
incidence of caries in the right and left side of the jaw in the 3 
children with unilateral facial paralysis (cases 14, 18 and 38), 
as compared to the rest of the group. 

Only in one of these 3 children (case 14) was malocclusion 
noted, i.e., linguoversion of 03+, lateral crossbite at 05+ and 
excessive overbite (Table V ) .  Malocclusion was thus more pro- 
nounced on the right side. The relation to the left-sided facial 
paralysis is not altogether clear. 
4. An increased risk of accidents with resulting damage to the 

teeth seemed to exist in the children with extremital malforma- 
tions. As can be inferred from the results on page 13 and the 
data on extremital malformations in Table I, 6 of the 8 children 
who had accidents to the teeth had anomalies of the upper limbs 
(cases 9, 22, 26, 31, 36 and 39) .  Only one of them (case 22) had, 
in addition, paralysis of the lower limbs. One of the other two 
children (case 34) had dysplasia of the right femur, whereas 
case 38 had no extremital defect. Our observations indicate that 
extremital defects of such type that a fall forwards cannot be 
broken or prevented effectively imply an increased risk of den- 
tal accidents (1). Naturally, other factors may be contributory, 
e.g. the child’s development, temperament, motility and balance. 

5 .  The question whether there is a special need of dental care 
in children with Thalidomide embryopathy must be answered 
unconditionally in the affirmative. This is motivated in the fol- 
lowing, together with a discussion of the prerequisites for ade- 
quate dental care. 

We wish to emphasize that these children - many of whom 
are already severely handicapped - must not be exposed to ad- 
ditional physical and mental stress in the future, which might 
result from neglected dental care. 

Our investigation has shown that a great need of dental care 
exists in these children, and that it will in many cases persist 
for a long time. 

Operative treatment already of the temporary dentition, in 

CHILDREN WITH THALIDOMIDE EMBRYOPATHY 

2 - Acta odont. scand. Vol .  24. 
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view of caries and dental accidents, implies a considerable acute 
task for the group as a whole (see Table VI and p. 13). In most 
cases, enamel hypoplasia does not seein to call for therapeutic 
measures, either for functional or zsthetic reasons. 

A great future need of orthodontic clnd prosthetic treatment is 
indicated by: A) dental accidents that have already occurred, 
and the risk of further such accidents in both dentitions (p. 13) ; 
B) deviations with respect to both nuinber and shape of teeth in 
the temporary as well as in the permanent bite (Tables I1 and 
111) ; and C) the fact that more than half the children show vari- 
ous forms of inalocclusion even of their primary teeth (Table V ) .  

Consequently, it must be regarded as of the utmost importance 
to make arrangements for both the current dental care of these 
children, and for wrious kinds of prophylaxis. Although it has 
been possible, in connexion with the present investigation, to take 
certain steps in this direction, much reiliains to be done. 

Other categories of handicapped children have a similar need 
of special dental care. Mention can be made of children with cleft 
lip and cleft palate (orthodontic and prosthetic correction of the 
jaws and operative dental care), and blind children (particular- 
ly treatment of dental injuries due to accidents). 

It is evident from the nforegoing that it is essential for dental 
care of the handicapped children to be organized in a suitable 
manner, taking into account psychological, economic and social 
factors, both in the affected children and in their parents. 
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S U hl hl A RT 

An odontological study has been made of 40 children with 
Thalidomide einbryopathy in the Stocltholin area. The five ques- 
tions that were regarded to motivate the investigation were: 
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1. To what extent does the mother’s intake of Thalidomide 
during pregnancy cause disturbances in tooth development? 

2. To what extent is tooth development affected by the 
haemangioma which, in children with Thalidomide embryopathy, 
is usually localized to the upper lip? 

3. To what extent are development of the jaws and the car- 
ies situation affected in the children with Thalidomide embryo- 
pathy who have facial paralysis? 

4. Is there an increased risk of accidents with resulting dam- 
age to the teeth in children with severe extremital malforma- 
tions? 

5. Is there a special need of dental care, and what are the 
prerequisites for dental care in children with Thalidomide em- 
bryopathy ? 

The investigation gave the following information and answers 
to the respective questions: 

1. In particular, the incidence of hypodontia and of disturb- 
ances of mineralization indicated that Thalidomide does, in fact, 
also cause a disturbance in tooth development. 

children had a haemangioma of the upper lip. 
2. This question could not be answered, since none of the 

3. Development of the jaws and the caries situation do not 
seem to be influenced by facial paralysis. 

4. An increased risk of accidents with resulting damage to 
the teeth seems to exist in children with extremital malforma- 
tions, especially of such type that a fall forwards cannot be bro- 
ken or prevented effectively. 

5. A special need of dental care has been found to exist in 
children with Thalidomide embryopathy. This need - com- 
prising prophylaxis, operative, orthodontic and prosthetic treat- 
ment - does, however, greatly resemble that in other categories 
of handicapped children. It is therefore concluded that dental 
care of the handicapped children should be arranged, with due 
regard to psychological, economic and social factors. 
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RESUM€? 

LES ENFANTS PRESENTANT UNE EMBRYOPATHIE DUE AU THALI- 
DOMIDE : OBSERVATIONS ET ASPECTS ODONTOLOGIQUES 

Les auteurs presentent une Ctude odontologique de 40 enfants 
de la region de Stocholiii prCsentant une embryopathie due au 
Thalidoniide. Les cinq questions consid6rPes coiiiiiie iiiotivant ces 
recherches btaient : 

1. Dam quelle iiiesure l’absorption de Thnlidoinide pas la n i h e  
pendant l a  grossesse dPterinine-t-elle des troubles du dkreloppe- 
iiient dentaire? 

2. Dans quelle iiiesure I’hiiiiangioiiie affectant fr6queiiinient la 
lbvre supPrieure des enfants presentant une embryopathie due au 
Thalidoniide influe-t-il sur le dPreloppenient dentaire? 

3 .  Daiis quelle niesure le dCveloppeiiient des maxillaires et I n  
carie observbe sont-ils touches chez les enfants prksentant une 
embryopathie due au Thalidoiiiide avec paralysie faciale? 

4. Existe-t-il une augmentation des risques d‘accidents causant 
des ldsions des dents chez les enfants ntteints de nialforiiiations 
graves des extrCmitks? 

5. Existe-t-il un besoin spPcial de soins dentaires et quelles 
sont les exigences des soins dentaires a u s  enfants prksentant une 
embryopathie due au Thalidomide? 

Les recherches effectukes ont donne les renseigneinents sui- 
vants, rCpondant A chacune des questions ci-dessus: 

1. L’incidence de I’oligodontie et des troubles de la niinerali- 
sation :I notaiiiinent indiqut! que le Thalidomide provoque effec- 
tivenient aussi des troubles du d6veloppement dentaire. 

2. I1 n’a pas ete possible de repondre B cette question, aucun 
des enfants ne presentant d’hhangiome de la l h r e  supkrieure. 

3. Le dkveloppeiiient des iiiaxillaires et la carie observke ne 
seinblent pas &re influencPs par la paralysie faciale. 

4. I1 seiiible exister une augmentation des risques d’accidents 
causant des lesions des dents chez les enfants atteints de nialfor- 
mations des extrbniites, sp6cialement lorsqu’elles eiiipCchent par 
leur nature d’Cviter ou cl’aiiiortir efficacement les chutes en avant. 
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5. La prdsente dtude a iiiontrd qu’un besoin spkial  de soins 
dentaires existe chez les enfants prdsentant une embryopathie 
due au Thalidoniide. Ce besoin, qui coniprend la prophylaxie et 
les traiteinents opdratoires, orthodontiques et prothdtiques, res- 
senible cependant beaucoup celui des enfants prksentant d’au- 
tres types d’infirniitd. On peut donc conclure que les soins den- 
taires aux enfants prdsentant une infirmit6 devraient &re orga- 
nis6s en tenant coinpte des facteurs psychologiques, tkonomiques 
et sociaux. 

ZVSAMhIENFASSUNG 

ODONTOLOGISCHE UNTERSUCHUNGEN OBER KINDERN MIT 
THALIDOMIEMBRYOPATHIEN 

Vierzig Kinder init Thalidoiiiideiiibryopathien innerhalb des 
Behandlungsrauines Stockholin sind odontologisch untersucht 
worden. Folgende funf Fragestellungen iiiotivierten die Unter- 
suchung. 

Graviditet Zahnentwicklungstorungen verursachen? 

2. Kann die Zahnentwicklung durch Hamangionie, die bei 
Kindern mit Thalidomideinbryopathien gewohnlich ihren Sitz in 
der Oberlippe haben, beeinflusst werden? 

3. Konnen Kieferentwicklung und Cariessituation bei den 
Thalidomidgeschadichten Kindern durch Facialisparese beein- 
flusst werden? 

1. Kann die Thalidomidkonsuintion der Mutter wahrend der 

4. Kann bei Kindern niit schweren Missbildungen der Extre- 
iiiitaten ein grosseres Risiko fur Ungliicksfalle und damit ver- 
bundenen Zahnschaden bestehen? 

5. Besteht ein besonderer Bedarf an Zahnpflege und welches 
sind die Voraussetzung fur eine Zahnpflege bei Kindern iiiit Tha- 
lidoinidembryopathien ? 

Die Untersuchung gab folgende Informationen und Antworten 
auf die respektiven Fragen: 

1. Die Frequenz von Hypodontie und Mineralisationsstohrung- 
en bei den untersuchten Kindern mit Thalidomidembryopathien 



20 K. AXRUP ET AL 

scheint darauf hinzudeuten, dass Thalidoinid auch die Zahnent- 
wicklung stort. 

Kinder ein Hainangionl an der Oberlippe hatte. 

der Facialisparese beeinflusst zu werden. 

4. Bei Kindern iiiit schu'eren Missbildungen der Extreniitaten 
scheint ein erhohtes Risiko fur Unglucksfalie verbunden mit 
Zahnschaden, vorzuliegen, vor allein wenn der Fall nach vorne 
nicht gebreiiist oder effektiv verhindert werden kann. 

2. Diese Frage konnte nicht beleuchtet wlerden, da keines der 

3. Kieferentwicklung und Cariessituation scheinen nicht von 

5. Man fand, dass ein besonderer Bedarf an Zahnpflege bei 
Kindern niit Thalidoinidschaden vorhanden ist. Dieser Bedarf an 
Zahnpflege - der Prophylaxe, konservierende, orthodontische 
und prothetische Behandlung uinfasst - hat grosse Xhnlichkeit 
mit den1 Zahnpflegebedarf aller Invalidisierten. Es ist daher eine 
gemeinsaine Losung der Zahnpflege fur alle invalidisierten Kin- 
der anzustreben wobei genugend Riicksicht auf psychologische, 
ekonomische und sociale Faktoren zu nehnien ist. 
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