
LAURENCE-MOON-BIEDL SYNDROME 

A Report, of Four Cases in One Family 

E. Perry M c C u l l a g h , M . D . , a n d E. J . R y a n , M . D . 

T h e Laurence-Moon-Biedl syndrome was first descr ibed by 
Laurence and M o o n in the British Journal of Ophthalmology in 1866. 
Further reports by Bardet1 in 1920 and by Biedl2 in 1922 resulted in 
the application of the terms Biedl-Bardet syndrome and Laurence-
Biedl syndrome in some instances. The condition is uncommon, only 
129 cases having been reported until the middle of 1940, according to 
Schwartz and Boudreau3. 

The following features are characteristic of the condition: (1) Mental 
retardation, (2) pigmentary degeneration of the retina, (3) adiposo-
genital dystrophy, (4) familial occurrence, and (5) polydactylism or 
syndactylism. The presence of all of these characteristics is not a funda-
mental necessity in the establishment of the diagnosis, but when one or 
more is absent, a familial occurrence would appear to be a reasonable 
requirement, as mentioned by Molitch, et al.4 Of the 77 cases (includ-
ing 4 of their own) in the world literature until 1932, reviewed by Reilly 
and Lisser5, only 25 presented all of the typical findings. Other anomalies 
have been reported by various observers, and include nystagmus, night 
blindness, atresia ani, various additional skeletel abnormalities, and 
deafness, among others. 

The pathogenesis of the disorder is incompletely understood. The 
familial occurrence is significant. Numerous reports are available in 
which are recorded the finding of one or more characteristics of the 
condition in antecedents of affected individuals. There have been no 
instances reported indicating inheritance of the entire complex, al-
though, as mentioned by Sorsby, Avery and Cockayne6, there have been 
case records which indicate that patients with this syndrome may not 
necessarily be sterile. Biedl2 considered the disorder to be due to a 
diencephalic lesion. Raab 7 suggested that a high or massive dorsum 
sellae might cause pressure on the infundibular stalk, thus disturbing 
the passage of secretion from the posterior lobe of the hypophysis to 
the floor of the third ventricle. This theory is no longer tenable. Ornsteen8 

stated: " T h e frequent association of the first three elements of the syn-
drome (adiposogenital dystrophy, retinitis pigmentosa, and mental 
deficiency) is explained on the basis of a developmental defect of the 
ectopic zone of the prosencephalon, for the embryological reason that 
the hypothalamus (infundibulum) and the optic chiasm take origin 
from the ventral segment of the ectopic zone of Schulte. The other de -
velopmental anomalies appear because of the coupling of 
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somatic genotypic defect characters with the cerebral unit characters 
mentioned above". Cockayne, Krestin, and Sorsby9 and Jenkins and 
Poncher10 suggested that the syndrome is due to a linkage of two or more 
genes bearing unit characters. These genes may bear simple recessives 
but cannot carry simple dominants. Cockayne, et al.9 give priority in this 
opinion to Rieger and Trauner11, who felt that the parts of the syndrome 
based on mesoblastic and epiblastic defects are recessive and result from 
mutations of 2 genes in the same chromosome. Macklin12 stated that the 
complete syndrome, "may be dependent upon two factors, both of which 
are necessary before the disease becomes evident, one of which is domi-
nant and autosomal, and the other sex-linked recessive". Marmor and 
Lambert13 feel that the weight of evidence points to the fact that the 
pigmentary retinal degeneration in the Laurence-Moon-Biedl syndrome 
is a congenital anomaly dependent upon an inherited chromosal factor, 
and they state further that this points toward the congenital nature of 
the usual form of retinitis pigmentosa. Hecker and Warren14 believe that 
the mental deficiency is of primary importance, a result of defective 
germ plasm in the antecedents, and that the other changes are secondary 
through involvement of the hypothalamus and indirectly the hypophysis. 
The polydactylism or other skeletal defect is considered to be another 
manifestation of defective germ plasm. 

Complete pathologic study by Griffiths15, including careful examina-
tion of the endocrine system and serial sections of the brain from the 
anterior part of the chiasm to the midbrain, showed no lesion which 
could be considered causative. 

The treatment for this condition has been widely variable, and 
numerous endocrine preparations have been used. On the whole, the 
results, for obvious reasons, have not been very satisfactory. The per-
sistent use of thyroid extract has seemed most beneficial. Weight reduc-
tion might profitably be encouraged by a fixed low calorie diet. 

Because of the relatively uncommon occurrence of the condition, 
we wish to report four cases which occurred in one family. A few such 
occurrences have been reported previously. 

The parents in these cases are native born Italians who have lived 
in this country for thirty-six years. The mother is the first cousin of the 
father. As nearly as could be determined, there had been no other inter-
marriages, and there was no history of blindness or obesity in previous 
generations. The father was well developed and was healthy except for 
arterial hypertension, the blood pressure being 185 mm. systolic and 
120 mm. diastolic. The mother was an obese, healthy woman, 35 years 
of age. A sister of the mother was normal. Of the five children, all male, 
in the family, only one was normal. The normal sibling was the second 
son (Fig. 1, B). 
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FIGURE 1: A. Case 1. B . Normal brother. 

Case 7 (Fig. 7, A): T h e first pat ient was a b o y , 6 years o f age , w h o was seen first in 
1926, c o m p l a i n i n g o f " loss of v i s i o n " w h i c h had been progressive since in fancy . H e was 
the first ch i ld , was del ivered b y instruments, and w e i g h e d 7 p o u n d s (3 .2 K g . ) at birth. 
A t the age o f 4 months he had h a d a severe furunculosis w h i c h lasted a b o u t a m o n t h . 
H e first wa lked at 19 months of age. T h e age at w h i c h he first talked c o u l d not b e 
d e t e r m i n e d . W h e n o n e year o ld he w e i g h e d 22 p o u n d s (10 K g . ) . W h e n the pat ient was 
5 m o n t h s o ld , the m o t h e r no t i c ed that he passed a larger a m o u n t of ur ine than d id the 
o ther chi ldren at the same age. W h e n 3 years o ld he had a d iurnal s o m n o l e n c e , and an 
associated insomnia . F r o m the age o f 4 to 6 years, he f requent ly c o m p l a i n e d o f h e a d -
aches , and his m o t h e r not i ced for the first t ime that he was ga in ing we ight rapid ly , a l -
t h o u g h the exact a m o u n t c o u l d not b e d e t e r m i n e d . 
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Physical e x a m i n a t i o n revealed a 6 year o l d b o y w h o w e i g h e d 73 p o u n d s (33 .8 K g . ) , 
and was 44 inches (111 .8 c m . ) tall. N o abnormal i t i es w e r e n o t e d a b o u t the h e a d a n d 
neck . T h e thyro id g land w a s not enlarged . T h e heart and lungs were n o r m a l , as was 
the a b d o m e n , excep t f o r the obesity . T h e genital ia w e r e t h o u g h t to be n o r m a l , a l t h o u g h 
the penis a p p e a r e d small because o f p r o m i n e n c e o f the m o n s pubis . T h e skin was d r y . 
T h e hands were c h u b b y a n d obese , wi th very def inite taper ing o f the fingers. T h e r e was 
n o po lydac ty l i sm or syndacty l i sm. Ver t i ca l a n d ro tary nystagmus were present in b o t h 
the right and the left eyes. A c o m p l e t e l y satisfactory e x a m i n a t i o n of the retina c o u l d not 
be m a d e because o f the nystagmus, but d i f fuse p i g m e n t a r y degenerat i on of the retina 
wi th o p t i c a t r o p h y was d e m o n s t r a t e d . Both patel lar a n d Achi l les reflexes were absent . 
A r o e n t g e n o g r a m o f the skull s h o w e d a n o r m a l sella turc ica . F ive grains of w h o l e 
pituitary g land three times a d a y were prescr ibed , b u t apparent ly the m e d i c a t i o n w a s 
not taken. 

T h e fami ly was not seen again until f our years later. A t that t ime the pat ient 's 
pupi ls were f o u n d to b e d i lated , and a cons iderab le d e g r e e o f n y s t a g m o i d m o v e m e n t 
was present in b o t h the vert ical and the hor izonta l axis. T h e ret ina h a d a salt and p e p p e r 
a p p e a r a n c e . A l t h o u g h there was no red spot in the m a c u l a , there was def inite central 
m a c u l a r d i s turbance . T h e r e w a s an a p p e a r a n c e as o f d i f fuse chorioret init is a n d a 
s e c o n d a r y o p t i c a t rophy . A r o e n t g e n o g r a m o f the skull was repeated a n d the sella 
turc ica aga in was r e p o r t e d t o b e n o r m a l . T h e basal m e t a b o l i c rate was minus 29 per 
cent . T h e g lucose t o l e rance was n o r m a l a n d the W a s s e r m a n n test of the b l o o d g a v e a 
negat ive reac t i on . 

T h e f a m i l y w a s not seen aga in unt i l D e c e m b e r , 1933, three years after the second 
e x a m i n a t i o n . Efforts to h a v e t h e m return f o r c o m p l e t e studies a n d treatment h a d b e e n 
fruitless, so a j o u r n e y was m a d e to their h o m e , w h e r e the entire f ami ly was seen. T h i s 
examinat i on revea led that the disease had progressed c o n s i d e r a b l y in the three years. 
T h e pat ient was a large , h e a v y , mental ly dull b o y 12 years o f age . H e slept most of the 
t ime. H e c o m p l a i n e d of o c cas iona l vert ical h e a d a c h e s . T h e r e was n o po lyd ips ia or 
po lyur ia . His appet i te w a s excessive, b u t he d i d not eat b e t w e e n meals , a l though he d i d 
manifest an increased desire f or sweets. It w a s qui te o b v i o u s that he was even m o r e 
menta l ly s u b n o r m a l than c o u l d b e d u e to the h a n d i c a p of bl indness. H e was ret icent 
a b o u t talking, b u t w h e n he talked his w o r d s were p o o r l y f o r m e d and i n c o m p l e t e . 

A t the t ime of this e x a m i n a t i o n the pat ient w e i g h e d 160 p o u n d s (72.7 K g . ) . His 
height was 5 8 % inches (148 c m . ) , and his span was 6 1 ^ inches (155.9 c m . ) . T h e b l o o d 
pressure was very unstable . W h e n first taken it var ied f r o m 134 m m . systolic and 100 
m m . diastol ic , to 140 m m . systolic a n d 90 m m . diastol ic . T h e pulse rate was not e levated . 
T h e b o d y contours s h o w e d f e m i n i n e characteristics. T h e obesity was general ized , b u t 
there was a p r e p o n d e r a n c e o f the girdle a n d m a m m a r y distr ibut ion. T h e skin w a s very 
d r y , especial ly o v e r the arms a n d legs w h e r e it was scaly a n d a lmost i chthyot i c . T h e hair 
o f the scalp w a s short , coarse , and straight. T h e r e was a m a r k e d m a l a r flush. T h e eyes 
s h o w e d vert ical a n d ro tary mystagmus so that retinal examinat i on was not ent ire ly 
satisfactory. In a d d i t i o n to the changes noted three years previously , there was s o m e 
p i g m e n t a r y d e g e n e r a t i o n a b o u t the nerve h e a d . T h e teeth w e r e in g o o d c o n d i t i o n . T h e r e 
w a s s o m e spac ing o f the u p p e r and l o w e r teeth. T h e tonsils had been r e m o v e d , b u t smal l 
tags r emained o n b o t h sides. T h e r e was n o l y m p h a d e n o p a t h y in the cervical , axi l lary, 
ep i t roch lear , o r inguinal regions . T h e thyro id g land was bare ly pa lpab le . T h e chest was 
short a n d thick. T h e breasts, w h i c h were chie f ly fat, w e r e the size o f those o f a 16 y e a r 
o l d girl. T h e areo lae w e r e larger than those o f the average male . St imulat ion o f the 
areo la or n ipp le p r o d u c e d erect ion and wrinkl ing . T h e lungs were normal to percussion 
a n d auscultat ion. T h e c a r d i a c out l ine was n o r m a l . The se cond aort ic sound was a c c e n t u -
ated b u t there were n o m u r m u r s . T h e per ipheral vessels were soft. T h e a b d o m e n w a s 
obese and pendu lous . It measured 44 inches (111.8 c m . ) a r o u n d the largest d iameter . 
T h e r e was a flat, p i g m e n t e d nevus of the vascular type a b o u t 5 x 3 c m . in area on the 
l o w e r left a b d o m i n a l q u a d r a n t . N o a b n o r m a l organs o r masses were pa lpab le . T h e d i s -
tance f r o m the t o p o f the symphysis pubis to the t ip o f the penis measured 3 inches 
(7 .6 c m . ) , a l though the penis d i d not appear to b e m o r e than o n e inch in length because 
o f the over ly ing fat. T h e testes w e r e in the s c r o t u m a n d felt qu i te n o r m a l . T h e h a n d s 
w e r e short, p u d g y a n d thick , wi th m a r k e d taper ing o f the fingers. T h e legs were of the 
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barre l type w i th large ankles. T h e d e e p t e n d o n reflexes of the u p p e r extremities were 
very sluggish. T h e patel lar and Achi l les reflexes c o u l d not b e ob ta ined . 

A c oncent ra ted m o r n i n g s p e c i m e n of ur ine was o b t a i n e d , and a F r i e d m a n test 
was d o n e . T h i s s h o w e d n o excess o f g o n a d o t r o p i c substance . 

In 1932, w h e n the pat ient ' s c h r o n o l o g i c age w a s 11 years, his m e n t a l acui ty had 
b e e n studied in ant i c ipat ion of enter ing Brail le classes, and his menta l age was estimated 
to b e 5 years. 

Case 2 (Fig. 2): Cases 2 a n d 3 are twins. T h i s pat ient w a s first seen in 1930 at the 
age of 6 years. T h e c o m p l a i n t s were b l indness and obesity . His b irth w e i g h t w a s not 
k n o w n . H e was de l ivered b y instruments a n d w a s a n o r m a l b a b y . D e v e l o p m e n t was 
apparent ly n o r m a l unti l the a g e o f o n e year , w h e n the pat ient b e g a n to gain we ight 
rap id ly . N o c o m p l a i n t of h e a d a c h e was m a d e . I m p a i r m e n t o f v is ion was noted d u r i n g 
the first year o f life. P o l y p h a g i a had been observed , b u t there h a d been n o po lyur ia , 
po lyd ips ia o r s omno lence . 

Physical examinat i on revealed m a r k e d obes i ty , and the b o d y con f igurat i on was 
feminine . T h e skin was dry , especial ly over the anter ior parts o f the legs. T h e hair was 
o f n o r m a l texture. T h e thyro id g land was n o t p a l p a b l e . T h e genital ia w e r e d e v e l o p e d 
n o r m a l l y f or the age. T h e fingers tapered slightly. E x a m i n a t i o n of the eyes revealed 
findings similar to those in the first case, ex cep t that there was a m o r e m a r k e d , di f fuse 
chorioret init is in the left eye , a n d there was a dark, p i g m e n t e d area a b o u t the m a c u l a . 
T h e r e was neither p o l y d a c t y l i s m n o r syndacty l i sm. A r o e n t g e n o g r a m revealed the sella 
turc ica to b e small , b u t n o r m a l . 

W h e n the pat ient was next seen three years later, in D e c e m b e r , 1933, he w a s an 
active, alert b o y , but o f less than average mental i ty . T h e r e was s o m e p o l y p h a g i a a n d an 
increased l iking for sweets, b u t n o po lyd ips ia o r po lyur ia . H e c o m p l a i n e d o f occas ional 
vertical headaches . His speech was b r o k e n a n d j e rky . T h e w o r d s were very p o o r l y 
f o r m e d a n d it was d i f f i cul t to unders tand h i m . A l l o f the af fected boys demonstra ted 
this same faulty e n u n c i a t i o n w h i c h c o u l d b e attr ibuted in s o m e degree to the fact that 
Ital ian w a s the o n l y l anguage spoken in the h o u s e h o l d , a n d Engl ish h a d been learned 
o n l y d u r i n g a year and a hal f o f tutor ing in Brail le. T h e i r speech was not the dysarthr ic 
type . 

A t the t ime o f the e x a m i n a t i o n in 1933, w h e n 9 years of age , the pat ient was 58 
inches (148 c m . ) tall, w e i g h e d 124 p o u n d s (56 .4 K g . ) , a n d h a d a span of 5 9 ^ 4 inches 
(150.8 c m . ) . A b n o r m a l fat deposi ts were present a b o u t the t rochanter i c a n d m a m m a r y 
areas, a l t h o u g h there was a genera l ized obesity . T h e skin w a s very d r y all over the b o d y . 
T h e r e was a malar flush. T h e c o n d i t i o n o f the eyes w a s essentially the same as in 1930, 
b u t there was s o m e increase in p i g m e n t a r y degenerat i on . A vert ical and hor izonta l 
nystagmus was present . T h e u p p e r teeth w e r e slightly spaced . O n e m o l a r h a d erupted 
bi lateral ly and a se cond m o l a r was part ial ly erupted o n the r ight and ful ly e rupted o n 
the left side. T h e tonsils h a d b e e n r e m o v e d . T h e thyro id g land was bare ly p a l p a b l e . 
T h e r e was n o l y m p h a d e n o p a t h y . T h e chest measured 32 inches (76 .2 c m . ) at rest. T h e 
heart and lungs w e r e n o r m a l . T h e se cond aort i c sound w a s accentuated . T h e b l o o d 
pressure w a s 124 m m . systolic a n d 95 m m . diastol ic . T h e a b d o m e n w a s obese a n d 
measured 37 inches (94 c m . ) at its greatest c i r cumference . T h e r e w e r e n o a b n o r m a l 
masses or organs . M e a s u r e m e n t f r o m the p u b i s to the f l oor was 3 0 } ^ inches (77.5 c m . ) ; 
from the t ip o f the penis to the e d g e o f the symphysis pub i s was inches (5 .4 c m . ) . 
T h e penis a p p e a r e d n o r m a l . T h e testes were small and lay in the s cro tum. T h e r e was a 
scant b e g i n n i n g of p u b i c hair . N o axi l lary hair was seen. T h e pat ient had the same type 
of thick h a n d w i th taper ing fingers as d i d the other a f fected m e m b e r s of the fami ly . T h e 
legs were o f the barrel type . T h e reflexes were all present a n d n o r m a l . U r i n a r y p r o l a n 
was not increased as j u d g e d b y the F r i e d m a n test. T h e m e n t a l age of this b o y at the age 
of 8 was est imated to b e 5 years. 

Case 3 (Fig. 3): Th i s pat ient was first seen in 1930 w h e n he was 6 years o f age . His 
b irth h a d b e e n b y instrument de l i very a n d the b i r th w e i g h t was not k n o w n . His d e v e l o p -
m e n t h a d b e e n the same as that of his tw in bro ther (Case 2 ) . A t the age of 5 years, he 
acc ident ly shot himsel f wi th a 32 ca l iber revo lver . T h e bul let entered the left orb i t , d c -
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FIGURE 2 : C a s e 2 . FIGURE 3 : C a s e 3 . 

s troyed the iris, a n d w a s r e p u t e d to h a v e l o d g e d in his skull , b u t a r o e n t g e n o g r a m o f the 
skull d i d n o t revea l it a n d n o o p e r a t i v e p r o c e d u r e h a d b e e n p e r f o r m e d . 

T h e h e i g h t w a s 48 inches (122 c m . ) . H i s b o d y c o n t o u r was essentially the s a m e as 
that o f his t w i n e x c e p t that he w a s s o m e w h a t smal ler . T h e fat depos i ts w e r e o f the f e m a l e 
d i s t r ibut i on . T h e t h y r o i d g l a n d was n o t p a l p a b l e . T h e skin was n o r m a l . N o s e c o n d a r y 
g r o w t h o f h a i r was present . T h e r e w a s c o n s i d e r a b l e d e g r e e o f redness o f the m a c u l a r 
area o f the r i g h t e y e w h i c h w a s m o r e m a r k e d than that o f Case 1. I n the left e y e w a s a 
t r a u m a t i c c a t a r a c t . N e i t h e r p o l y d a c t y l i s m n o r s y n d a c t y l i s m w a s present . T h e basal 
m e t a b o l i c r a t e was m i n u s 25 p e r cent . 

W h e n the p a t i e n t was seen in 1933 , at the a g e o f 9 years , h e was alert a n d ac t i ve , 
a l t h o u g h there w a s s o m e e v i d e n c e o f d e c r e a s e d m e n t a l c a p a c i t y . T h e r e was a sl ight 
p o l y p h a g i a a n d c r a v i n g f o r sweets, b u t there w a s no p o l y d i p s i a o r p o l y u r i a . H e c o m -
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FIGURE 4 : Case 4. 

p la ined o f o c cas iona l vertical headaches . H e was 57 inches (144.8 c m . ) tall, w e i g h e d 126 
p o u n d s (57 .3 K g . ) and his span was 5 7 % inches (146.7 c m . ) . T h e skin was very dry . 
T h e malar flush was prominent . T h e r e was a vert ical and ro tary nystagmus. T h e m a c u -
lar h y p e r e m i a was not noted at this t ime, but there was an increase of p igmentat i on 
a b o u t the nerve head . T h e tonsils had been r e m o v e d . T h e teeth l ooked sound, a l though 
the first and second l ower premolars were not c o m p l e t e l y erupted . T h e u p p e r teeth 
were o n l y part ial ly erupted a n d all were spaced . T h e r e were no u p p e r second molars . 
T h e thyroid g land was not p a l p a b l e . T h e chest was short and thick. T h e nipples were 
not enlarged. T h e areolae were o f normal ma le type. T h e r e w e r e n o s igni f icant 
abnormal i t ies o f the lungs o r heart , a l though the se cond aort ic sound was accentuated . 
T h e b l o o d pressure was 134 m m . systolic and 96 m m . diastol ic . T h e a b d o m e n was obese 
and the m o n s pubis was p r o m i n e n t . T h e greatest c i r c u m f e r e n c e of the a b d o m e n w a s 
36Yi inches (93.7 c m . ) . N o a b n o r m a l masses or organs were present. T h e genital ia 
appeared n o r m a l . F r o m the pub i s to the floor measured 30 inches (76 .8 c m . ) . F r o m 
the inferior b o r d e r of the pubis to the tip of the penis measured 2 inches (6 .4 c m . ) . 
T h e testes were small a n d lay in the scrotum. T h e reflexes w e r e sluggish. T h e r e was an 
early g r o w t h of p u b i c hair but n o axil lary hair w a s present. T h e hands and feet w e r e 
similar to those o f the brothers . U r i n a r y pro lan was not increased a c c o r d i n g to the 
F r i e d m a n test. W h e n his c h r o n o l o g i c age was 8 years, he had attained an age of 6 years 
b y mental i ty tests. 

Case 4 (Fig. 4): T h i s pat ient was 5 years o ld w h e n seen in 1930. H e was del ivered b y 
instruments a n d was a n o r m a l infant . T h e r e was n o history o f c h i l d h o o d convuls ions o r 
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injuries. H e d i d not c o m p l a i n o f headaches . Bl indness h a d b e e n progressive since the 
age of one year . E x a m i n a t i o n revea led a m a r k e d obes i ty w h i c h gradua l ly h a d increased 
since the a g e o f 2 years. It was part i cu lar ly no t i c eab l e a b o u t the a b d o m e n a n d the 
m a m m a r y a n d t rochanter i c areas. T h e skin was very f ine, a n d w a s relatively b u t not 
entirely hairless. T h e h e a d ha i r w a s n o r m a l . T h e r e w a s n o s o m n o l e n c c , p o l y p h a g i a , 
po lyd ips ia o r po lyur ia . T h e teeth w e r e n o t spaced . T h e thyro id g land w a s p a l p a b l e . 
T h e genital d e v e l o p m e n t w a s n o r m a l and the testes w e r e in the s c ro tum. T h e hands 
w e r e very short w i th tapered f ingers. E x a m i n a t i o n of the eyes showed dif fuse c h o r i o -
retinitis, d i s c changes as seen in the o ther boys , a n d changes of a secondary type in the 
retinas. P o l y d a c t y l i s m and syndac ty l i sm were absent. T h e sella turc ica was of the n o r m a l 
size and shape . 

W h e n the pat ient w a s seen three years later, w h e n 8 years o ld , he presented the 
same b o d y b u i l d , m a l a r flush, a n d d r y skin that his brothers d i d , b u t to a lesser degree . 
H e was the m o s t alert a n d inquisit ive o f the g r o u p . H e h a d the same speech di f f i culty 
and menta l de f i c i ency that the others exhib i ted . H e w e i g h e d 100 p o u n d s (45.5 K g . ) and 
was 50}4 inches (127.6 c m . ) tall. T h e scalp hair was the same coarse , straight type. T h e 
u p p e r teeth w e r e spaced . B o t h l o w e r se cond premo lars w e r e carious . T h e first l ower , 
r ight p r e m o l a r had b e e n extracted and the second mo lars h a d n o t erupted . A l l the 
u p p e r teeth e x c e p t the central incisors were i n c o m p l e t e l y e rupted o r at least very short. 
T h e tonsils were present a n d w e r e not diseased. T h e chest was small . T h e nipples and 
areo lae w e r e not en larged . T h e heart and lungs w e r e n o r m a l . T h e b l o o d pressure was 
134 m m . systolic a n d 90 m m . diastol ic . T h e a b d o m e n was obese and there w e r e no 
p a l p a b l e a b n o r m a l masses o r organs . T h e genital ia w e r e small . F r o m the anter ior b o r d e r 
o f the symphysis pubis to the tip o f the penis measured a p p r o x i m a t e l y 1 1 / 5 inches 
(3.8 c m . ) . F r o m the pub i s to the floor measured 2 5 } ^ inches (64.8 c m . ) . T h e hands a n d 
legs were the same as seen in the other brothers. T h e reflexes were all present and act ive . 
T h e r e w a s vert ical and ro tary nystagmus. T h e f u n d i w e r e pa le . T h e nerve head was 
pale a n d c o v e r e d wi th , o r h a d the a p p e a r a n c e o f , a b l a c k granular p i g m e n t . U r i n a r y 
pro lan was not increased, as j u d g e d b y the F r i e d m a n test. 

D I S C U S S I O N A N D S U M M A R Y 

Four cases of the Laurence-Moon-Biedl syndrome are presented; 
first, because of the relative rarity of the condition; and second, because 
of the still less frequent occurrence of the syndrome in four members of 
the same family. The diagnosis has been well established by the presence 
of four of the five cardinal symptoms in each case, the only one lacking 
being the polydactylism. This was excluded by roentgenologic study, 
as well as by clinical examination. It might also be mentioned that in 
these, as in other reported cases, a deficiency in development of the 
genitalia in the presence of marked obesity, may often be more apparent 
than real, and that a diagnosis of hypogonadism often is exceedingly 
difficult before the age of puberty. Parental consanguinity, as reported 
here, is frequent in the Laurence-Moon-Biedl syndrome. 
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