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Summary.  The progress of new vessels arising on the 
disc has been compared with the progress of new vessels 
arising elsewhere on the retina from photographs of 29 
eyes h'om 23 patients followed for a mean period of 14 
months. Only new vessels fiat on the disc and unassociat- 
ed with significant fibrosis were studied. Progress of the 
new vessesls in each of these two locations was based on 
grading of severity from corresponding sets of standard 
photographs. The direction of change whether regression 
or deterioration, was found to be the same for disc vessels 
and retinal vessels in all but  one eye. I t  was found that  
this similarity in behaviour of new vessels in the two loca- 
tions applied equally to the 22 eyes of 16 patients treated 
by pitui tary ablation where the direction of change was 
usually improvement, and to the 7 eyes of 7 nonoperated 
patients in which there was usually either no change or 
deterioration. Vitreous haemorrhage precluded a second 
assessment of 6 further operated and 3 further control 
eyes. -- Disc vessels improved in 16 of the 22 assessable 
eyes from patients treated by pi tui tary ablation. Thus, 
the presence and type of new vessels on the disc should be 
one of the features assessed in a patient with diabetic 
retinopathy being considered for treatment with pituitary 
ablation. 

Comparaison de l' dvolution de nouveaux vaisseaux plats 
sur la papille optique avec ceux situds sur la rdtine chez des 
l~atients traitds par ablation de l'hypophyse 

Rdsumd. L'dvolution de nouveaux vaisseaux apparais- 
sant sur la papille optique a dtd comparde k celle de 
nouveaux vaisseaux apparaissant sur la rdtine, k partir de 
photographies de 29 yeux de 23 patients suivis pendant 
une pdriode moyerme de 14 tools. Seuls les nouveaux 
vaisseaux plats sur ]a papifie et non associds k une fibrose 
importante ont dr6 dtudids. L'dvolution de ces nouveaux 
vaisseaux dans chacun des deux endroits a dtd bas6e sur 
le degr6 de gravitd ~ partir  de sdries correspondantes de 
photographies standard. La modification dans le sens soit 
d'une rdgression, soit d 'une ddtdrioration, dtait la m6me 
pour les vaisseaux de la papille et les vaisseaux de la 
rdtine dans tous les yeux sauf un. II a did trouvd que cette 
similitude dans le comportement des nouveaux vaisseaux 
aux deux endroits s'appliquait dgalement aux 22 yeux des 
16 patients traitds par 1'ablation de l'hypophyse chez 
lesquels la modification dtait habituellement une amdliora- 

tion, et aux 7 yeux des 7 patients non-opdrds chez lesquels 
il y avait  gdndralement soit pas de modification, soit une 
ddtdrioration. Une hdmorragie vitreuse a emp6chd une 
seconde dvaluation chez 6 autres opdrds et 3 autres yeux 
tdmoins. -- Les vaisseaux de la papille optique s'amdliorb- 
rent dans 16 des 22 yeux dtudids de patients traitds par 
l 'ablation de l 'hypophyse. Ainsi, la prdsence et le type de 
nouveaux vaisseaux sur la papille dolt 8tre une des 
caractdristiques dvaludes chez un patient at teint  de 
rdtinopathie diabdtique ehez lequel un trai tement  par 
ablation de l 'hypophyse est envisag6. 

Verfleich des Fortschreitens neuer flacher Gefgtfle auf  tier 
Papille und auf  der Retina bei durch Hypophysektomie be- 
handelten Patienten 

Zusammenfassung. Das Fortschreiten neuer GefKl]e 
auf der papilla nervi optiei wurde mit  der Entwicklung 
yon Gef/~f3neubildungen an anderen Stellen der Netzhaut  
mit  I-Iilfe der Fotografien yon 29 Augen bei 23 Patienten 
fiber einen Zeitraum yon i.D. 14 Monaten vergliehen. Es 
wurden nur Gef~13e untersucht, die der Papille fiach auf- 
lagen und nicht mit  wesentlicher Fibrose einhergingen. 
Das l~ortschreiten der Gef/~13e an diesen beiden Stellen 
warde mit  Hilfe einer aus vergleichbaren Standardfotos 
abgeleiteten Skala beurteilt. Die Richtung der Vergnde- 
rung im Sinne einer Riickbildung oder Verschlimmerung 
st immten fiir die Papillen- und Netzhautgef/~13e bei allen 
Augen mit  einer Ausnahme iiberein. Dieses ~hnliche Ver- 
halten der neuen Gef/~l?e an beiden Stellen fand sich auch 
bei 22 Augen yon 16 Patienten naeh Hypophysektomie, 
bei denen die VerKnderungen in der Regel auf eine Bes- 
serung hinausliefen und bei 7 Augen yon 7 niehtoperierten 
Patienten, bei denen es zu Verschlechterungen oder keiner 
Befund/inderung gekommen war. GlaskOrperblutungen 
verhinderten die Nachuntersuchungen bei 6 weiteren ope- 
rierten und 3 Vergleichs-Augen. -- Die l)apillengef/~f3e 
besserten sich bei 16 yon 22 zu beurteilenden Augen yon 
hypophysektomierten Patienten. Man sollte daher das 
Vorhandensein und den Typ neuer Gefiii~e auf der Papille 
iiberpriifen , wenn man bei einem Patienten mit dia- 
betischer Retinopathie die Hypophysektomie erw/~gt. 
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Introduction 

The presence of new vessels in diabetic r e t inopa thy  
implies a lesion, potent ia l ly  reversible, which m a y  
threa ten  vision by fur ther  extension, haemorrhage 
and progression to ret ini t is  proliferans. In  a series of 
51 pat ients  wi th  diabetic r e t inopa thy  with  new vessels 

present  ye t  good in i t ia l  vision, Decker t  et al., (1967) 
found t h a t  50% had become blind in bo th  eyes at  the 
end of 5 years. In  the t r e a t m e n t  of diabetic  r e t inopa thy  
by p i tu i t a ry  destruction,  regression of re t inal  new 
vessels has been one of the most  impor t an t  effects 
(Joplin et al., 1965); for only rarely can considerable 
improvemen t  be achieved by  correcting diabetic 
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control, and then only if previous control had been 
particularly poor (Dollery and Oakley 1965). New 
vessels on the optic disc may  likewise threaten vision; 
indeed a more serious prognosis has been at tr ibuted to 
new vessels if situated in this position (Dobree, 1964; 
Deekert et al., 1967). The effectiveness of photo- 
coagulation still awaits the support  of controlled 
studies, while the hazards of damaging adjacent tissue 
usually preclude it as a direct t reatment  for new 
vessels on the disc. 

Patients with diabetic ret inopathy treated by  
yttrium-90 needle implantation into the pi tui tary 
gland and non-operated control patients have been 
regularly followed in our clinic with assessment of 
visual acuity and retinal photographs to ascertain the 
value of pi tui tary ablation. I t  has not been ascertained 
whether new vessels on or emanating from the disc 
respond to pi tui tary destruction in the same way as 
do those on the rest of the retina. The present s tudy 
investigates this issue by  comparing progress of new 
vessels on the disc with the progress of those on the 
rest of the retina both in the operated and control 
patients; however it is not the purpose of this s tudy 
to detail the effects of operation or the natural  history 
of diabetic ret inopathy when involving the disc. This 
is being comprehensively reported elsewhere (Kohner 
et al., t970). 

Patients Studied 

Studies were made on 22 eyes from 16 patients 
who had been treated for diabetic ret inopathy with 
pi tui tary implantation, drawn from the series reported 
by  Oakley et al. (1969). In  addition, studies were made 
on 7 eyes with diabetic ret inopathy of equivalent 
severity from 7 pat ients  in the control group. Five of 
these were randomly selected controls and 2 were 
elective control patients who had declined operation. 

The criteria for selection of eyes for the present 
investigation were that  good quality retinal photo- 
graphs were available from before and at least 6 months 
after yttrinm-90 implantation (range 6--22 months, 
mean 14 months) or a corresponding period for the 
controls (range 10--18 months, mean 14 months); 
secondly, tha t  there were new vessels on the disc in 
the photographs taken just before operation, or on 
entry to the control group. Thirdly, only those eyes in 
which the new vessels appeared flat on the disc were 
included, as the response of these could well differ 
from new vessels growing forward into the vitreous. 
Finally, only eyes with new vessels on the disc of 
severity equal to or worse than the lowest standard 
(vide infra) and not associated with significant fibrosis 
were included. The chosen eyes were all those which 
fulfilled the above criteria out of a total  of 105 con- 
secutive patients treated by pi tui tary ablation and 
40 controls. Six eyes of implanted patients and 3 of 
control patients which were originally suitable for 

study had become unassessable because of vitreous 
haemorrhage before the minimum period of follow up 
had elapsed, and hence cannot be reported on. No 
eye showed forwards proliferation of vessels during 
the study period. 

Yttrium-90 pitui tary ablation was carried out by  
the method of Fraser and Joplin (1961). On endocrine 
testing 3 months later (Joplin et al., 1965) it was found 
that  12 of the 16 patients were maximally ablated; 
this means a post-implant 48-h 13~I uptake of under 
21% ; steroid dependence ; maximum growth hormone 
on an insulin tolerance test < 2ng/m] and a significant 
fall in requirement of insulin (where applicable). 
Three patients had intermediate ablation, i.e. some 
but  not all the criteria for "maximal"  were reached. 
One patient  showed no evidence of hypopituitarism. 

Methods of A~sessment 

The eyes were studied by  means of "Kodachrome" 
retinal photographs taken with a Zeiss camera giving 
a 30 ~ are. The fields recorded were those of Joplin 
et al. (1965). 

a) New vessels arising on the disc 
The new vessels arising on the disc were rated in 

severity by comparison with standard photographs of 
such new vessels (vide infra). I t  was conceivable that  
new vessels arising on the disc might behave differently 
in that  part  of their course lying on the disc, from the 
more peripheral part  of their course where they 
extended across the retina; hence the new vessels in 
these two zones were analysed separately. The vessels 
in the former zone were designated as "new vessels on 
the disc", and those in the latter as "disc new vessels 
extending across the retina". The latter were only 
rated to a distance of one disc diameter beyond the 
disc margin. 

The severity of the new vessels in each of the two 
zones was graded by comparison with a corresponding 
set of standard photographs. Both sets consisted of 
3 selected photographs A, B and C showing new vessels 
of readily appreciated increasing severity. One set was 
selected to show "new vessels on the disc", and the 
other set to show "disc new vessels extending across 
the retina". They were used to grade the new vessels 
in patients '  photographs as follows: 

Grade 0 : none 
Grade 1 : less than standard A 
Grade 2: equal to or worse than A but  less than B 
Grade 3: equal to or worse than B but less than C 
Grade 4: equal to or worse than C. 

The pre and post operative gradings for the oper- 
ated patients, and the corresponding gradings for the 
control patients will be referred to as the first and 
second assessments. These were first made by one 
observer (RSE) and then checked against independent 
ratings by  another observer (GFJ) who was ignorant 
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of whether  the  pho tographs  were of opera ted  or control  
pa t ien ts ,  and  which were the  first and  second assess- 
ments .  There were no d isagreements  in  the  d i rec t ion  
of change, and  in a b o u t  th ree -quar te r s  of eyes, the  
absolute  gradings  were in agreement .  Disagreements  
were resolved and  a consensus ra t ing  used. 

b) New vessels arising on the retina 

To provide  d a t a  on the  s imul taneous  progress  of 
the  new vessels ar is ing on the  general  re t ina ,  two o ther  
Zeiss camera  pho tograph ic  fields were g raded  numer i -  
cal ly for new vessels b y  us according to  the  H a m m e r -  
smi th  grading  sys tem (Oakley et al., 1967). 

Corrected visual  a cu i t y  had  been recorded a t  the  
t ime  the  pho tographs  were taken .  A numer ica l  g rad ing  
was given according to  the  scheme of Jop l i n  et al., 
1967 ; the  grea ter  the  sever i ty  of v isual  loss, the  higher  
the  grade value.  

Results 

a) Comparison of progress of new vessels arising on 
the disc with those arising on the retina (Fig. 1) 

Considering all the  29 eyes s tudied,  whe ther  t r e a t e d  
or controls,  the  d i rec t ion  of change for new vessels on 
the  disc t ended  to follow t h a t  for new vessels on the  
general  re t ina .  Indeed  there  was only one eye in which 
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progress of new vessels ar is ing in the  re t ina  and  of 
visual  acui ty .  I t  is seen t h a t  in th is  group of 22 eyes 
there  was a signif icant  regression of disc vessels, bo th  
on and  ex tend ing  beyond  the  disc. Also there  was a 
clear regression of re t ina l  new vessels. Viseual  acu i ty  
was no t  s ignif icant ly  improved  (p = 0.39). 
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Fig. 1. Comparison of the changes of new vessels arising 
on the disc with new vessels arising on the general retina. 
All eyes studied whether operated or control are shown 

together 

Table 1. Mean values ( ~ s.c.)for severity of new vessels arising on the optic disc and 
those arising on the general retina, and for visual acuity 

a) 22 eyes of 16 implanted patients.  

New vessels arising on disc New vessels Visual acui ty  
course on disc a course beyond arising on gen- 

disc a eral ret ina a 

Pre yg0 2.50 :~ 0.12 2.22 4- 0.26 3.02 4- 0.24 3.19 -t- 0.46 
Post  yg0 1.54 Jc 0.22 1.31 4- 0.24 1.59 4- 0.19 2.71 4- 0.39 

Pre vs. post  yg0 p < 0.005 p < 0.005 p < 0.0001 p > 0.05 
b) 7 eyes of 7 control patients.  

New vessels arising on disc New vessels Visual acui ty 
course on disc course beyond arising on gen- 

disc eral ret ina a 

Firs t  assessment 2.28 :~ 0.42 1.42 4- 0.52 1.9 4- 0.58 2.57 4- 0.81 
Second assessment 2.28 :[: 0.28 1.85 4- 0.40 1.1 :[: 0.40 3.57 4- 0.97 

Firs t  vs. second 
assessment p > 0.05 p > 0.05 p > 0.05 p > 0.05 

a I t  is to be noted tha t  the absolute values in these 3 columns are based upon 
3 different sets of s tandards and hence cannot be directly compared. 

new vessels in these two areas changed in opposi te  
direct ions.  Fo r  th is  analysis ,  the  ra t ing  for new vessels 
arising on the  disc was the  mean  of the  grad ing  for 
"on  the  disc"  and  for "disc  vessels ex tend ing  across 
the  r e t ina" ,  as 27 of the  29 eyes had  disc vessels in bo th  
zones. 

b) Operated patients 
The progress of disc vessels is summar ized  in 

Table  1, and  also shown here is the  s imul taneous  

The progress of the  disc vessels is shown for indi-  
v idua l  eyes in  Fig.  2. Sixteen of the  22 eyes showed 
regression. Only  two eyes showed an increase in vessels 
on the  disc, one being f rom the  pa t i e n t  in  whom 
opera t ion  had  fai led to  produce  a n y  suppression of 
p i t u i t a r y  funct ion.  F o u r  eyes r emained  unchanged,  
two being f rom 2 pa t i en t s  who sus ta ined  only an  
in t e rmed ia t e  degree of p i t u i t a r y  abla t ion .  

Among  the  16 eyes showing regression of disc 
vessels, the  ad jacen t  re t ina  r ema ined  free of fibrous 
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re t in i t i s  prol i ferans  in 14; one showed a new fibrous 
s t r eak  ad j acen t  to the  disc in associa t ion wi th  pre- 
exis t ing disc vessels t h a t  had  ex tended  on to  the  re t ina ;  
in the  other  an  exis t ing s t r eak  in a s imilar  pos i t ion  
became more  obvious.  

New vessels on the  disc have  been r epor t ed  to 
progress  to  re t in i t i s  prol i ferans more r ap id ly  t h a n  do 
those  on the general  re t ina  (Dobree, 1964). Fu r the r -  
more the i r  occurrence is no t  uncommon.  I n  a series of 
112 eyes wi th  r e t i n o p a t h y  charac ter ized  b y  the  presence 
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Fig. 2. Progress of new vessels arising on the optic disc 

c) Non-operated patients 
I t  is shown in Table 1 t h a t  th is  group of 7 eyes 

showed no signif icant  change in disc vessels, r e t ina l  
vessels, or acui ty .  Two eyes showed an  i m p r o v e m e n t  
bo th  in the  disc new vessels and  those  disc vessels 
ex tend ing  onto the  re t ina  (Fig. 2). I n  bo th  these  
pa t i en t s  there  had  been a s t r ik ing  i m p r o v e m e n t  in 
d iabe t ic  control.  

d) Progress of visual acuity 
Whi le  there  was no signif icant  i m p r o v e m e n t  in 

v isual  a cu i t y  in the  ope ra t ed  group (p = 0.39) there  
was p robab le  de te r io ra t ion  (p = 0.06) of this  p a r a m e t e r  
in the  non-ope ra t ed  group (Table 1). Out of the  22 eyes 
showing change in bo th  visual  a cu i t y  and  disc vessels, 
15 showed these changes in  the  same direct ion.  

Discussion 

Our s t u d y  has shown t h a t  f iat  new vessels confined 
to  the  disc and  disc vessels where spreading  beyond  it,  
follow a course s imilar  to  those on the  general  r e t ina  
in a group of opera ted  and  control  pa t ien ts .  They  
usua l ly  regress following p i t u i t a r y  abla t ion ,  in a 
s imilar  manne r  to those  ar is ing elsewhere on the  
re t ina .  I t  should be remembered ,  however,  t h a t  we 
s tud ied  on ly  those cases wi thou t  s ignif icant  re t in i t i s  
prol i ferans  present  on the  disc before t r ea tmen t ,  and  
the  response migh t  have  been qui te  different  had  this  
no t  been the case. 

of new vessels, Dobree (1968) found t h a t  in 57 (50.9%) 
there  were new vessels present  on the  disc. Special  
considera t ion was accorded to new vessels on the  disc 
in the  Airlie House classification of d iabet ic  r e t i n o p a t h y  
(i  969). Since t h e y  are not  amenable  to direct  t r e a t m e n t  
b y  l ight  coagulat ion,  and  unless spec tacular  improve-  
men t  in d iabe t ic  control  could be expected,  t h e y  m i g h t  
appea r  to  cons t i tu te  a special  ind ica t ion  for p i t u i t a r y  
abla t ion .  Clearly new vessels of the  t ype  we have 
s tud ied  should no t  be regarded  as a con t ra - ind ica t ion  
to  this  form of t r ea tmen t .  I t  is emphas ized  t h a t  in 
th is  s t u d y  only those new vessels which appea red  to  be 
fiat  on the  disc were included.  A separa te  s t u d y  is 
being unde r t a ke n  (Kohner  et al., 1970) to de te rmine  
the  response to  p i t u i t a r y  ab la t ion  of new vessels 
growing forwards  in to  the  vi treous.  

Acknowledgements. We would like to express our 
thanks to Dr. E.M. Kohner and Professor T. Russell Fra-  
ser for their helpful criticism of the manuscript,  and to all 
our collaborators named in the references who have con- 
t r ibuted to the management,  t rea tment  and documenta- 
t ion of the parent  series from which our mater ia l  was 
drawn. We would also like to express thanks to the Brit ish 
Diabetic Association for a grant  providing a technician 
to help with ret inal  photography.  

Re]creates 
Airlie house classification of diabetic ret inopathy.  In:  

Symposium on t rea tment  of diabetic ret inopathy.  
Edi ted  by  Goldberg, M.F.  and Fine, S . L . U . S .  Public 
health service publication No. 1890 (1969). 



106 R.S. Elkeles et al. : New Vessels on the Optic Disc 

Deekert, T., Simonsen, Sr., E., Poulsen, J .E.  : Prognosis 
of proliferative ret inopatby in juvenile diabetes. Dia- 
betes 16, 728--733 (1967). 

Dobree, J .H.  : Proliferative diabetic retinopathy. Evolu- 
tion of the retinal lesions. Brit. J. Ophthal. 48, 637 -- 649 
(1964). 

-- Evolution of lesions in proliferative diabetic retinopa- 
thy : An 8 year photographic survey. In  : Symposium on 
treatment  of diabetic retinopathy. Edited by Goldberg, 
M.F. and Fine, S .L.U.S.  Public health service publica- 
t ion No. 1890, p. 55 (1969). 

Dollery, C.T., Oakley, N.W. : Reversal of retinal vascular 
changes in diabetes. Diabetes 14, 121--127 (1965). 

Fraser, T.R.,  Joplin, G.F. : Therapeutic pi tui tary abla- 
tion. In  : Modern trends in endocrinology. Edited by H. 
Gardiner-I-Iill. p. 69--83 (1961). 

Joplin, G.F., Fraser, T.R.,  Hill, D.M., Oakley, ~I.W., 
Scott, D.J. ,  Doyle, F .H. :  Pi tui tary ablation for dia- 
betic retinopathy. Quart. J. Med. 34, 443--462 (1965). 

-- Oakley, N.W., Hill, D.W., Kohner, E.M., Fraser, T. 
I%. : Diabetic retinopathy II. Comparison of disease re- 
mission induced by various degrees of pituitary ablation 
by y~0. Diabetologia 3, 406--412 (1967). 

Oakley, N.W., Hill, D.W., Kohner, E.M., Fraser, T.R. : 
Diabetic retinopathy I. The assessment of severity and 
progress with a set of standard fundus photographs. 
Diabetologia 3, 402--406 (1967). 

-- Joplin, G.F., Kohner, E.M., Blach, i~., Hartog, M., 
Fraser, T.R. : The treatment of diabetic retinopathy by 
pituitary implantation of radioactive yttrium. In: 
Symposium on treatment of diabetic retinopathy. Edit- 
ed by Goldberg, M.F. and Fine, S.L.U.S. Public health 
service publication No. 1890, 317-- 329 (1969). 

Dr. R.S. Elkeles 
Dept. of Medicine 
l~oyal Postgraduate Medical School 
London, W.12 
England 


