
GRAND ROUNDS November 2, 1961 

Pa r kland Memor i a l Hosp i ta l 

THE RET INITI S PiGMEI'JTOSA SYNDROMES 

CASE Ill Ret i ni t i s Pigmentosa  

Th i s woman was f i rst seen i n the  i n 1949 at age 56. At that 
time she gave a h i sto r y of night tl i ndness beg i nn i ng i n ch i ldhood with slowly 
decreas i ng v i sual acu i ty fo r the rema i nder o f her l i fe. In add it ion when she coughed 
she noted sparks and bal Is of f i re i n both eyes. Ophthalmolog ical examination re
vealed irregul ar, wavy, superf ic i al a reas of p i gmentat ion i n both fundi wi th yellow, 
waxy opt ic discs. The d i agnos i s was Ret i nit i s Pigmentosa wi th optic atrophy . 

The family history was as fo ll ows : 

She was subsequent ly adm itted to PMH i n 1957 for j aund ice of unknbwn etiology. 
By that t i me her v i sua l acu ity had dec r eased so that she could only distinguish 
I i ght and dark. 

CASE /12 Ret initis Plgmentosa  

This 56 year old woman has been fol lowed at and  
s ince 1953 fo r advanced pulmonary tuberculos is. At the t i me she was f irst seen 
she complained of a progress ive ly decreas i ng visua l acuity since 1930 culm i nating 
in almost complete bl i ndness. Exam i nat ion revealed pale opt ic discs with 
scattered streaks of black pigmentat ion, thought by the ophthalmology service 
to represent advanced ret i n i t i s p igmentosa with opt ic atrophy. Th i s patient 
also has mi ld ep i lepsy , adequate l y cont rol led with phenobarb i tal. The fam il y 
history is as follows: 

Key 

'* ! Ep i I epsy and 
Ret i ni t is Pigmentosa 

' Ep i I epsy on I y 
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CASE# 3 Laurence-Moon-Biedf Syndrome  

Th i s 14 year old g ir l appea r ed to be perfect ly normal at birth; she walked at 
15 months of age and ta lked at age 3. Excess i ve we i ght ga i n was noted beginning at about 
3 years of age, and gradua l ly it became appa r ent that she was r etarded mentally. Poor 
visual acu ity was f i rst noted at age 5a At 6 years of age she was seen in Freeman Clin i c 
where she was d i agnosed as hav i ng the Laurence- Moon- Biedl syndrome. Si nce that time she 
has had a progress ive decrease i n v i sual acu ity, now reta i ning on ly periphera l vision. In 
add i t ion she has grown progress i vely more obese. Si nce infancy she has had repeated res
piratory i nfect ions and pyelonephr i t iso Because of progres s ive .l ethargy, obesity, and 
dyspnea on exent ion she was adm itted to  in  of 1961 for a general workup. 

The fam i ly h i story is as follows : 

Key : I • Polydactyly; d i ed at 15 days 

<( d-d <( 
when cyst on spinal column burst. 

~I I 2. Laurence~Moon-B i edl Syndrome, 

9 1 polydactyly; d ied at 16 years of 

I I 
age. 

I 3. Di ed at 2 hours of age after home 

~I 1 2 +4 J 5 13 de I i very ; probable Laurence-Moon-
it! fl Bi edl Syndrome. 

4. Pat i ent. 

5. Normal ch i ld except for congenital 
py lor ic steros i s. 

 on adm i ss ion revealed a ve ry obese young woman ( weight 233 lbs. ) with a B.P. of 
150/110. Examination o f the eyes revealed a lateral nystagmus and a marked corpuscular 
type pi gmentation of the fund i , most marked in the mid-ret i nea l area. Visual field 
studies cou ld n~t be done, and the phys ica l exam inat ion was otherwise unremarkable. There 
was no polydactyly . CBC and ur i na lys i s were normal. BUN was sl ightly elevated ( 19), 
and she had a thymol turb i d i ty of 19.9 and 13. PSP excretion was only 50% at the 
end of two hours. Severa l d if ferent parameters of thy roid, card iopulmonary, and i mmune 
mechan i sm were alI with i n normal li mits. Ur i nary 17 keto steroids were 3.0 mg/24 hours. 
Chest x-ray and serum e lectropho ret ic patter n were norma l. Urine culture revealed a 
heavy growth of E. intermedius; th !s was treated with a subsequent reversion to a 
ster il e ur i ne. 

On a we i ght reduction reg imen she has subsequently los t about 35 pounds with a subsequent 
marked improvement in aft.ect. 



G£NERAL METABOLI SM 0~ VITAMIN A 

Vitamin A~- ·------ ' Vi tamin A Aldehyde----------}V itamin A Acid 

( tranrrt) I; ghtll ops; n l 
Vit ami n A Es t ers 
( ti ssue storage) 

Visua l pigment s 

MAJOR P IGMENTS OF VERTEBRATE VISION 

Inactive produc t s 

Approx. A. 

{: 
I i ght Rhodops in 500 rod ops in 

DPN (red) 
Vitamin A1 

DPNH 
Retinene I I i ght 

cooe opsin Iodopsin 562 (v io le t ) 

alcohol dehydrogenase 
I i ght Porphryopsin 522 + rod ops in (pu r p le) DPN 

Vit am in A2( Retin ene2 I i ght DPNH Cyanops in 620 + cone opsin 
(blue) 

RHODOPSIN-RETINENE-V ITAM IN A CYCLE 

Rhodopsin ( 11 -cis) 

(grow th, 
ti ssue 

ma i ntenarme ) 

ma x ( mfl.) 

~ lumi- r hodop s in (all-trans) 
l > -20 °C 

meta-rhodopsin (a 11-trans) 
JH20 

Isomer ase Neo-b ret in ene + ops in a ll-trans-retin en e+ ops in 
Alcoho11Dehydrogenase AlcohoJ~iDehydrogenase 

DPNI DPNH DPN i DPNH . 
I some ras e Neo-b Vitamin A ----4-all-trans Vitam in A 
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Phy siological I somers o f Vitamin ~ and Reti nene 

H 

I 
:::::::::...~ C=O 

C= 0 
I 
H 

COOH 

All-trans Vi tamin A1 

All - trans Vitamin A1 
aldehyde 

(Retinene) 

All - t r a n s Vi tamin A1 
Acid 

11- c i s Vitamin A1 
(Neo- b Vitamin A1 ) 

11- c i s Vi tamin A1 aldeh 
(Neo- b Retinene) 

N._ote: The Vi tamin A2 - Retinene 2 s eries d iffers on l y in that i ·t contains 
a double bond i n the 3-4 position. All visua l p i gments that h ave been 
analyzed con tain as chr oma phor-e t he s t e rically h indered 11- cis isomen of 
retinene , o r retine ne 2 (neo- b ). 
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THE PROPOSED METABO LI C DEFECTS ltl THE CHOR IORET INITIS SYNDROMES 

LAURENCE-MOON-B IEDL SYNDROME RET INITI S PIGMENTOSA 

A II{§Rt I 

Vi tam i n A.--f7.'74-,> Vi tam i n A A l dehyde <~----J..<?"7!---- Neo-b-Reti nen e. __ __,, Rhodopsin 

1 
t < ( Relt inene) 1'\:: ------JL.,4+----> + ops i n // 

I ~ ~ -~// 
V i tam i n A , V · · · -..... L I GHT ~ -··· 

Este r s 1 tam 1 n A Ac 1 d -------- ·-···---·--------· ·-··· ·--·~·-

~ 
CONGEN ITA L STATIONARY 

NI GHT BLI NDNESS 
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PR IMARY CHOR IORET INA L ABERRAT IONS WiTH NIGHT BL INDNESS 
{after l e l nfelder) 

1. Congen ital Stat ionary Night Bl i ndness 
A. Without ophthalmoscop ic ab normal i ty 

Autosomal dom i nant hered i ty 
Autosomal recess i ve hered ity 

B. Without ophtha lmoscop ic , but wi th other, abno r malit ies (myop ia, amblyopia, nystagmus) 
Sex- l i nked recess ive hered i ty 

C. Ophtha lmoscop ic appearances cha r acter ized by changes i n color of the fundus. 
Oguch i ' s d i sease. 

Autosomal recess i ve hered ity 

D. Ophthalmosco pic appearances character i zed by wh ite dots i n the fu ndus . 
Ret i ni t i s punctata a lbescens ( stat ionary type) 

Autosomal recess ive hered ity 

11 . Delayed and Progress ive Night Bl i ndness 
A. Ophthalmoscop ic appea r ances character i zed by white dots i n the fundus. 

Retinit i s punctata albescens ( progress i ve t~) 
Auto somal recess ive hered i ty 

B. Ophthalmoscop ic appea r ances character i zed ch i efly by p igmentation of the retina. 
Retinit i s p igmentosa . 

I. _Without s ign i f icant assoc i at ed defects 
Au tosomal dom i nant he r ed i ty 
Au tosomal recess ive he r ed ity 

2. With assoc i ated defects 
a. Ocu la r 

Myop i a 
Sex-l i nked recess ive he r ed ity 

Atyp ical chor ioret i na l changes 
b. Systemic 

Deaf ness and deafmut i sm 
Autosomal recess i ve he r ed i ty 

Mental def i c i ency 
Autosomal r ecess ive he r ed i ty 

Other neuro log ic d isturbances ( ataxi a, par apleg i a, ophthalmopleg i s, etc.) 
Laurence-Moon- Bied l synd rome (menta l def ic i ency, obesity, polydactyly, 
gen ita l dyst rophy ) 

Autosomal recess ive hered ity 

C. Ophtha lmoscop i c appearances cha r acter ized by dep igmentat ion of the fundus. 
Progressive at rophy o f the choro id 

1. Gyrate atrophy type 
Autosomal recess ive he r ed i ty 

2. "Choro i derem i a" type 
Sex-l i nked i ntermed i ate he r edity 

a. Ma le form 
b. Fema le carr ie r fo r m 
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CONGEN ITAL N :GHT BLINDNESS 
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Th i s rare d i sease was an ext r emel y important one i n the h i story of genetics. The 
Nougaret family ped igree, f i rst descr i bed i n 1838, proviaes the f i rst examp le of 
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suggest ing a comp lete lack o f rod funct !on. 
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COMPARISON OF COMMON NIGHT- BL NDNESS SYNDROMES 

I I 
I 

Disease First I Course Ophthalmological Mo de of Pathological 
Symptom l Exam i nat ion Transmission Picture I I i i 

I I I ' 
I 

' Vitamin A Night Progress ive I Normal i n Dietary Loss of Pigment t 

{ Deficiency B I i ndness Revers ible Defic iency Cell Layer with 
Stages secondary degen-

! erat i ve changes 
i ; ! 

! I 
I Retinitis Night Progress ive Pi gmentat ion of Recess ive Resembles 
I Pigmentosa B I i ndness Retina Defec t Vi tam in A I 
I ( > 95%) Def ic iency i 
I 
i ' 
I 
I Congenital i 
I Stationary Night Stationary Normal Dom i nant Normal 
l NJght B I i ndness ( usual ly) 

I B I i ndness 

I l 
I I Pigmentat ion of I Resembles Laurence- I Recess ive I 

Moon-Biedl Night Progressive Ref i na I De f ect Vitamin A I. Syndrome B I i ndnes s 

I 
Def ic iency 

I 




