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Congenital Conductive Hearing Loss in the 
Lacrimoauriculodentodigital Syndrome
Robben J. H. Ensink, MD; Cor W . R. J. Crcmcrs, MD, PhD; Han G. Brunner, MD

n inherited middle ear anomaly that was causing hearing impairment in a 12-year-old 
girl was treated, successfully by a stapedotomy combined with a malleovestibulopexy. 
Cup-shapecl ears, abnormal or absent thumbs, and skeletal deformities of the fore
arms were present in several members of 3 generations of a family. An autosomal domi

nant pattern of inheritance was recognized. These features are present in a number of previously 
described syndromes, but they correspond best with the lacrimoauriculodentodigital syndrome.

Arch Otolaryngol Head Neck Surg. 1997;123:97-99

In about one th ird  of patients w ith  con
genital conductive hearing loss, the hear
ing loss is part of a syndrom e. About 50 
genetic syndrom es w ith  congenital con
ductive hearing loss as a feature have been 
reported. The lacrixnoauriculodentodigi- 
tal (LADD) syndrom e is new  to this list. 
LADD syndrom e is listed as a separate en 
tity in the catalogs by M cKusick , 1 and an 
au tosom al d o m in an t pa tte rn  of in h e r i t
ance was recogn ized . In m o s t  cases of 
LADD syndrom e, the hearing loss is p u re  
sensorineural. In  the case reported herein, 
the hearing loss is congenital in origin and 
of the conductive type. Reconstructive su r
gery of the ossicular chain proved to be
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REPORT OF A CASI

A 12-year-o ld  girl (Figure 1) was re 
ferred for reconstructive m iddle ear sur-

ratory tym panotom y 
perform ed on the left side at another in 
stitution when the patient was 5 years old. 
At that time, a dysplastic incus body was 
removed; there was no stapes supers truc
ture, and  the stapes footplate was anky- 
lotic. Bilateral dysplasia of the superior he
lixes was corrected at that time.

F rom  the D e p a r t m e n t s  q / 'O /or / i ino / íM 'y i i^ t í íogy  ( D r :s Ensinfo a m i  C r o m e r s )  
and H u m a n  G a i e t i e s  ( D r  B r u n n e r ) ,  U n i v e r s i t y  H o s p i t a l  N i j m e g e n ,  N i j m e g e n ,  
the Ne ther lands .

Otologic exam ination showed nor
m al tympanic membranes. The auricles 
were smaller than normal (Figure 2). Au
d iom etry  ind icated  flat air conduc tion  
thresholds of 60 dB in the left ear and 20 
dB in the right ear, with absent ipsilateral 
a n d  c o n t r a l a t e r a l  s ta p e d ia l  re f le x e s  
(Figure 3). Middle ear compliance and. 
pressure were normal. Computed tomo
graphic  scanning of the petrosal bones 
d e m o n s tra te d  n o rm al in n e r  ear s t ru c 
tures.

Interdentate spacing in the upper and 
lower arches was abnorm al The small per
m anent incisors had the appearance of de
ciduous teeth. Although the enamel of all 
the teeth was thin, premature decay had 
not occurred. No third molar teeth were 
present. The hard and soft palates were 
normally fused, with no clefts.

The left thum b was hypoplastic and 
digitlike; flexion was restricted. The left 
t h e n a r  e m i n e n c e  w a s  h y p o p l a s t i c  
(Figure 4). Radiographs of the hands and 
feet were normal. Results of ophthalm o
logic examination were also normal; dac- 
ryostenosis was absent, and all lacrimal 
puncta  were present.

During explorative tympanotomy of 
the left ear at the age of 12 years, slight fixa
tion of the head of the malleus was noted 
in the epitympanum. The incus had been 
re m o v e d  d u r in g  the  p re v io u s ly  p e r 
formed tympanotomy. Stapes footplate an
kylosis was confirmed. The malleus head
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Figure 1. A 12'year-old girl with the 
lacrimoatiriculodentodigitai syndrome and 
unilateral congenital conductive hearing loss,

was rem oved  and  the tym pan ic  
membrane was stripped from the 
proximal one third of the long pro
cess of the malleus. Stapedotomy was 
performed on the footplate of the sta
pes, and  a 0.4-m m  Teflon-p lati
n u m  piston (Richards Co, M em 
phis } Tenn) with a length of 4.75 mm 
was used to perform a malleoves
tibulopexy. The piston eye was fixed 
a round  the proxim al part of the 
malleus handle, w hich had  been 
partly  s tr ipped  of the tym panic  
membrane.

P o s to p era tiv e  re su lts  in d i 
cated improvement in the conduc
tive threshold from 60 dB preopera- 
tively to 20 dB postoperatively, with 
a 5-year follow-up (Figure 3),

A num ber of members of the 
proband’s family had similar char
acteristics. The pro band’s m other 
had a left-sided facial asymmetry. 
Both helixes had  been corrected. 
Thumbs and fingers were normal, 
and function was unimpaired. Su
p in a t io n  at the elbow s w as re 
duced, Age-related bilateral flat sen
sorineural hearing loss was present. 
The proband’s sister was norm al 

Investigation  of a m aterna l 
uncle dem onstra ted  dysplasia of 
both auricles, slight hypoplasia of the 
left shoulder musculature, and hy
poplasia of both forearms and hands 
that was more severe on the left side. 
The left thumb was missing, while 
the right thumb and index finger 
were hypoplastic. Radiographs of the 
forearms showed bilateral short fore
arm bones, more marked on the left, 
w ith  hypoplasia of the olecranon,

Figure 2. Auricles of the proband. Note the scars from aurlculopfasty,
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Figure 3 . Pure tone audiograms obtained preoperatively (top) and 5 years after malleovestibulopexy 
(bottom).

coronoicl process, ulna, and the head 
of the radius. Synostosis of the tra
pezium, trapezoid, capitate, a n d  pi
siform bones in bo th  hands h ad  oc
curred. Audiometrie data were no t

available, bu t his hearing was re 
ported  to be norm al

The probancl’s grandfather was 
rep o rted  to have had  cup-shapecl 
ears and had never been able to ex-
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Figure 4, Anomalies of the thumbs, with a 
dig It like aspect of the left thumb,

tend his thumbs fully. Precise his- 
toiy about hearing function was not

The features observed in die pres
e n t  f a m i ly  c o r r e s p o n d  m o s t  
closely to the rep o rt  by  Hollister 
et al2 of 2 generations of a family 
who had cup-shaped ears, m ixed 
h e a r in g  loss, a n d  n a s o la c r im a l  
duct obs truc tion , an d  to an  iso
lated case described by Levy3 diag
nosed  as LADD sy n d ro m e . This 
syndrome is now listed as a sepa
rate en ti ty  in M c K u s ic k ’s cata-

Syndromes w ith an  autosomal 
recessive pattern of inheritance, cup
shaped ears, and middle ear anoma
lies were no t considered to apply to 
our patient.*’'6 Syndromes with an au
tosomal dom inant pattern  of inher
itance (eg, the b ranch io -o to rena l 
syndrome) could also be excluded 
from the differential diagnosis be
cause, a lthough  c u p -sh a p e d  ears 
were present, there were no bran
chial fistulas and p reau ricu la r  si
nuses .7 In a similar syndrom e, cup
shaped ears, com m issural lip pits, 
and ear pits are present, bu t skel
etal abnormalities have never been 
reported .9

The hand an o m aly  observed 
in the p roband  d id  n o t  resem ble 
eetrodactyly, and none of the sub
jects had a cleft Up and  palate, as 
is p re se n t  in  th e  e c t r o d a c ty ly -  
ectodermal dysplasia clefting syn

d r o m e .9 A n o th e r  s y n d ro m e  is 
characterized by radial ray aplasia, 
m ixed or s e n so r in e u ra l  hea ring  
loss, ex te rna l oph th a lm o p leg ia , 
and  th rom b o cy to p en ia . Skeletal 
ab n o rm a li t ie s  a re  m ore  severe , 
and cup dysplasia is absent.10

After the first description of 
LADD syndrome, similar observa
tions have been  described by sev
eral authors .2,3,11'13 Limb malforma
tions are the most common feature, 
bu t they are also highly variable. 
T ee th  are o ften  d isco lo red , and  
enamel th in n in g  occurs. P rem a
ture decay leads to the loss of per
manent teeth, often before adoles
cence . V a r io u s  sa l iv a ry  g la n d  
a n o m a l ie s  h a v e  also  b e e n  d e 
scribed , le a d in g  to x e ro s to m ia , 
which enhances tooth decay. Cup
shaped ears are mentioned consis
tently and are usually more obvi
ous than the hearing  loss. O ther 
fea tures , s u c h  as w eep in g  eyes 
caused by blockage of tear ducts, are 
also noticeable.

The incidence of hearing loss 
described in  reports of the LADD 
syndrome is approximately 50%. In 
most cases, it consists of mild to se
vere predom inantly  sensorineural 
hearing loss.

This case of middle ear anoma
lies in association with the LADD 
syndrome was treated by reconstruc
tive m iddle ear surgery. To p e r
form a malleovestibulopexy, it is 
helpful to extend the upper part of 
the Rosen incision in an anterosu- 
perior direction to achieve wider ex
posure of the malleus. The malleus 
head is then removed and the up 
per  one th i rd  o f  the m alleus  is 
s tr ip p ed  of the tym panic  m e m 
brane, The malleus handle is kept in 
position by the remaining anterior 
ligament. These procedures facili
tate the crimping of the eye of a Tef- 
lon-platinum piston, although the 
malleus is in  a m uch more anterior 
position than the normal anatomi
cal position of the incus.

In  c o n g e n i t a l  m id d le  e a r  
anomalies, the external auditory ca
nal may be m ore curved than nor
mal so that the anterior canal wall 
limits the surgical approach to the 
m alleus. R e c o n s t ru c t io n  of the 
m id d le  e a r  c h a in  by a T e f lo n -

platinum malleus attachment pros
thesis can help to overcome su c h  
anatomical limitations. Only a few 
reports of this procedure in cases o f 
a missing incus and stapes arch have 
been published. Long-term results 
show closure of the pure tone aver
age air-bone gap to within 10 dB in  
70% of all individuals, Best results 
were reported in congenital chain  
defects,14 Our case, with a 5-year fol
low-up, illustrates a satisfactoiy o u t
come with this technique.
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