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Summary 

Four eases of neurinoma of the Gasserian ganglion and the trigeminal 
root are reported. The symptoms are analysed and compared with eases 
from the literature. The value of early operation in cases with a typical 
clinical course is emphasized, and it is recommended that  operation is per- 
formed even before the lesion can be demonstrated by radiography. 

Neur inomata  of the t r igeminal  ganglion and  root are relat ively rare. 

In  1964 Krohm and  )/iarguth traced 79 cases reported in the l i terature.  
They  added 13 eases of their  own, which represented 0.33 per cellt of 
4000 in t raerania l  tumours .  Roughly  the same incidence was reported by 
Schisano and  01ivecrona (1960), who observed 15 eases among 5727 
bra in  tumours  (0.26 per cent). 

The purpose of this paper is to analyse four eases of t r igeminal  
ueur inoma seen in  our depa r tmen t  in the five-year period from April 1965 
to April 1970. 

Patients 

Case 1. A 36-year-old man was first seell in September 1965. He com- 
plained of numbness of the right side of the face which had persisted for 
l l  months. For 5 months he had attacks of pain in the occipital region 
provoked by changes in posture, coughing and sneezing, and for 6 weeks 
episodes of projectile vomiting and dizziness. Diplopia had been present for 
the last 3 weeks. 

Examina t ion .  He was clear and co-operative, but  suffered from a severe 
psychoneurosis with anxiety and depression. Right oeulomotor palsy and 
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hypo-aes thes ia  of the  r ight  t r igeminal  area were observed,  whereas the 
remaining  cranial  nerves  were intact ,  and there  were no eerebellar  or pyra-  
mida l - t rac t  signs. There  was no paralysis  of the  mas t i ca to ry  muscles. The 
optic  discs were normal .  Pure - tone  audiogram,  calorie tests, electro-enee- 
phalogram,  radiographs  of the  skull and tempora l  bones, r ight  carot id  
angiogram and pneumo-eneepha logram were all normal.  The  protein 
con ten t  of the  lumbar  eerebrospinal  f luid was 85 rag/100 ml ; pressure 260 m m  
of fluid. Dur ing  the  nex t  4 months ,  symptoms  and signs of eerebel lar  and 
py ramida l - t r ac t  i nvo lvemen t  developed,  accompanied  by  increasing drowsi- 
ness. Right carotid angiography and ventriculography showed an hour-glass 
t u m o u r  wi th  the  larger por t ion  in the  poster ior  fossa. 

Operation. In  F e b r u a r y  1966, suboeeipital  e ran io tomy was per formed 
wi th  a wide r ight  eerebellar  exposure.  On re t rac t ing  the  r ight  eerebellar  lobe 
a large t u m o u r  was seen. The  t r igeminal  nerve  was not  in view, bu t  the 7th 
and  8th nerves  shirred the  lower pole of the  tumour ,  which had  the  appear-  
ance of a neur inoma.  As was an t ic ipa ted  f rom the  angiogram the  t u m o u r  
had  displaced the  carot id  ar tery.  The  3rd and 4th nerves  were embedded  in 
the  th ick  capsule and were bo th  damaged  when the  capsule was removed.  

Pathology. Histological  examina t ion  of the  tu rnout  revea led  all the  fea- 
tures of a typical  cyst ic neur inoma.  In  a few areas, mye l ina ted  nerve  fibres 
were seen, a couple of t h e m  being inf i l t ra ted  by  the  tumour .  

Postoperative course. The opera t ion  was followed by  palsy of the  r ight  
3rd and  4th nerves,  paralysis  of the  r ight  mas t i ca to ry  muscles, complete  
anaes thes ia  in the  area  of the  ophtha lmic  and maxi l l a ry  divisions of the  r ight  
5th nerve,  to ta l  deafness and absence of calorie react ions of the  r ight  ear. 
A r ight  per ipheral  facial palsy recovered  dur ing the  first few months .  

A t  the  mos t  recent  follow-up examina t ion  6 years  af ter  the  operat ion the  
pa t i en t  was working ful l - t ime as an engineer.  

Case 2. A 53-year-old man was admitted to our department in January 
1966, complaining of numbness in the forehead, cheek and upper lip on the 
right side of the face, which had persisted for 14 months. Occasionally, he 
had experienced paroxysms of atypical facial pain in the same areas. For a 
period of 2 months he had been suffering from constant vertigo, tinnitus of 
the right ear, diplopia, difficulty in swallowing because of regurgitation into 
the nose and laryngeal spill-over, paresis of the left upper and lower limbs and 
increasing loss of recent memory. 

Examination. He was apathetic with delayed responses. There were 
incomplete palsy of the right abducens nerve, hypo-aesthesia of all three 
divisions of the right 5th nerve, and paresis of the right muscles of masti- 
cation and of the soft palate, but no facial palsy. The optic discs were 
normal .  There  was a left-sided s l ight ly spastic hemiplegia.  Pure - tone  
aud iogram showed slight symmet r ica l  h igh- tone  deafness wi th  abnormal  
tone  decay in bo th  ears. There was spontaneous  nys tagmus  to the  left, which 
could be changed by calorie s t imulat ion,  bu t  10 days la ter  complete  deafness 
in the  r ight  ear  developed,  and a ves t ibular  response could no longer  be 
elicited. 

Carot id  angiography,  pneumo-eneepha lography ,  e lect ro-encephalography,  
rad iography  of the  skull and the  tempora l  bones were all normal .  The  
prote in  con ten t  of the  cerebrospinal  fluid was 70 mg/100 ml. 

Operation. In  J a n u a r y  1966, suboeeipi tal  e ran io tomy was per formed  wi th  
a wide r ight  cerebellar exposure.  A cystic neur inoma was present  in the  r ight  
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ee rebe l lopon t ine  angle.  The  t u m o u r  was ve ry  sof t ;  t h e  7 th  a n d  8 th  c ran ia l  
ne rves  were l igh t ly  e m b e d d e d  in it, b u t  could  easily be separa ted .  The  t u m o u r  
e x t e n d e d  down  b e t w e e n  pons  a n d  cl ivus a n d  e v i d e n t l y  arose f rom the  roo t  
of the  r i gh t  t r i geminM nerve .  

Pathology. His to logica l  s tud ies  r evea led  a n e u r i n o m a .  D e m y e l i n a t e d  ne rve  
f ibres were seen in close c o n t a c t  w i t h  t he  t u m o u r .  

Postoperative course. A few days  a f t e r  t he  ope ra t i on  t h e  p a t i e n t  was  aler t .  
The  a b o v e - m e n t i o n e d  c ran ia l  n e r v e  defects  pers is ted,  whereas  t he  weakness  
of t he  l imbs  g r adua l l y  d i sappeared .  A t  a fol low-up e x a m i n a t i o n  5 years  a f te r  
t he  ope ra t i on  the  p a t i e n t  h a d  no facial  pa in ,  ve r t igo  or t i nn i t u s ,  b u t  he  h a d  
been  u n a b l e  to  r e sume  his usual  work  as a b r i ck laye r  because  of pe r s i s t en t  
loss of m e m o r y .  

Case 3. A 16-year-old girl was a d m i t t e d  to our  d e p a r t m e n t  in D e c e m b e r  
1966, eomp la in ing  of h e a d a c h e  a n d  t i nn i tu s ,  wh ich  h a d  been  p re sen t  for 3 
weeks a n d  of n a u s e a  a n d  v o m i t i n g  of a few days  du ra t ion .  

Examination. The  genera l  phys ica l  a n d  neurologica l  e x a m i n a t i o n  d id  no t  
disclose a n y  abnorma l i t i e s ,  b u t  o p h t h a l m o s c o p y  revea led  choked  discs. 
E l e e t r o - e n c e p h a l o g r a p h y  showed  focal a b n o r m i t i e s  in t he  left  t e m p o r a l  region. 

Le/t carotid angiography, leJt vertebral angiography a n d  ventrieulography 
showed  a s u b t e m p o r a l  t u m o u r .  

The  p ro t e in  c o n t e n t  of t he  ce rebrosp ina l  f luid was 54 rag/100 ml.,  pressure  
800 m m  of fluid.  

Operation. I n  D e c e m b e r  1966, t he  left  t e m p o r a l  lobe was e l eva t ed  t h r o u g h  
a f lap incision.  This  revea led  a ve ry  t h in -wa l l ed  mul t i eys t i e  t u r n o u t  con- 
t a i n i n g  clear,  yel low fluid.  W h e n  t he  cysts  h a d  been  e m p t i e d  a n d  removed ,  
a solid t u r n o u t  was  seen. I t  e x t e n d e d  in to  t he  pos te r io r  fossa in  f ron t  of t he  
ports a n d  was i n t i m a t e l y  c o n n e c t e d  to the  root  of the  t r igeminM nerve .  The  
r e m o v a l  of th i s  po r t i on  of t he  t u r n o u t  was a t t e n d e d  w i t h  some diff icul ty.  

Pathology. I-Iistologieal e x a m i n a t i o n  revea led  a n e u r i n o m a .  Non-mye l in -  
a t e d  ne rve  f ibres were seen in one area.  

Postoperative course. This  was sa t i s f ac to ry  du r ing  the  f irst  week. The  
p a t i e n t  was a ler t  w i t h  h y p o - a e s t h e s i a  in  t he  f irst  d iv is ion  of t he  left  t r i gemina l  
n e r v e  a n d  a r i gh t  a b d u e e n s  paralysis .  However ,  she  b e c a m e  increas ing ly  
d rowsy  d u r i n g  t he  n e x t  few days,  a n d  left  c a ro t id  a n g i o g r a p h y  now a roused  
suspic ion of a subdu r M h a e m o r r h a g e ,  l~e-opera t ion  pe r fo rmed  10 days  a f te r  
t he  f i rs t  ope ra t i on  showed  only  cerebra l  o e d e m a  a n d  a s u b d u r a l  hyg roma ,  b u t  
no  h a e m o r r h a g e .  S u b s e q u e n t  check-up  ca ro t id  a n g i o g r a p h y  revea led  severe  
a r t e r i a l  spasm,  b u t  d id  n o t  s u p p o r t  t he  suspic ion of t u r n o u t  or h a e m o r r h a g e .  
The  p a t i e n t  r e m a i n e d  coma tose  un t i l  she d ied  of p u l m o n a r y  compl ica t ions  
2 m o n t h s  a f t e r  t he  opera t ion .  

A u t o p s y  revea led  diffuse cor t ical  necrosis .  No res idual  t u m o u r  t issue 
YVaS s e e n .  

Case 4. A 31-year-old  w o m a n  was a d m i t t e d  to our  d e p a r t m e n t  in  De- 
c e m b e r  1969. F o r  5 years  she  h a d  suffered f rom h e a d a c h e - - i n  the  f i rs t  
3 years  migra ine- l ike  w i t h  per iodic  a t t a c k s  of left  f r on t a l  h e a d a c h e  assoc ia ted  
w i t h  n a u s e a  a n d  p h o t o p h o b i a ,  in  t he  las t  2 years  c o n s t a n t  p a i n  in t he  left  
t e m p o r a l  region.  D u r i n g  t he  las t  12 m o n t h s  she h a d  exper i enced  d ip lop ia  
a n d  n u m b n e s s  of left  f ron ta l  region a n d  cheek,  a n d  d e v i a t i o n  of t he  j aw h a d  
been  p resen t .  

Examination. The  only  pos i t ive  signs were i m p a i r m e n t  of the  left  5 th  a n d  
6 th  c ran ia l  nerves ,  t t y p o - a e s t h e s i a  in  t h e  areas  suppl ied  b y  t he  o p h t h a l m i c  
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a n d  m a x i l l a r y  d iv is ions  of t he  lef t  t r igeminM nerve ,  pares is  of the  m a s t i c a t o r y  
muscles ,  a n d  para lys i s  of t he  left  a b d u c e n s  nerve .  The  opt ic  discs were 
no rma l .  P u r e - t o n e  a u d i o m e t r y ,  calorie test ,  r a d i o g r a p h y  of t h e  skull ,  a n d  
t o m o g r a p h y  of t he  t e m p o r a l  bones  were no rma l .  E l e c t r o - e n c e p h a l o g r a p h y  
was s l ight ly  a b n o r m a l  w i th  t h e t a  f requencies  in  b o t h  t empora l -oee ip i tM 
regions  a n d  a s l ight  lef t -s ided p r eponde rance .  The  p ro t e i n  c o n t e n t  of the  
l u m b a r  ee rebrosp ina l  f luid was 40 mg/100  ml.  Lef t  ca ro t id  a n g i o g r a p h y  a n d  
v e n t r i c u l o g r a p h y  showed  n o r m a l  condi t ions .  

Fig.  1. Case 4, n e u r i n o m a  w i t h  sp indle  ceils a n d  foam cells. Ar row ind ica tes  
b lood  vessels w i t h  typ ica l  t i ckened  col lagenous  hya l in ized  walls. H a e m a t o x y l i n  

a n d  rosin,  • 160 

Operation. I n  D e c e m b e r  1969, t he  left  t e m p o r a l  lobe was e l eva t ed  t h r o u g h  
a t e m p o r a l  f lap incision.  This  revea]ed  a smal l  t u m o u r  b e n e a t h  t h e  d u r a  
a t  a d e p t h  of 3 cm. Inc i s ion  of t he  d u r a  showed  a soft  cyst ic  t u m o u r  cen t r ed  
in t he  gangl ion  of t he  5 th  nerve .  The  n e r v e  f ibres  of t h e  d iv is ions  were s t re t -  
ched  a n d  d isp laced  b y  t he  t u m o u r .  The re  were no  signs of ex tens ion  in to  t h e  
pos te r io r  fossa. 

Pathology. Typica l  cyst ic  n e u r i n o m a .  Gang l ion  cells w i t h  d e g e n e r a t i o n  
a n d  m y e l i n a t e d  n e r v e  f ibres  were seen in a few areas  of t h e  spec imen.  

Postoperative course. The  p a t i e n t  m a d e  a qu ick  r ecove ry  ; he r  h e a d a c h e  a n d  
facial  pa in  d i sappeared ,  b u t  t he  c ran ia l  n e r v e  defects  pers is ted.  A t  a fol low-up 
e x a m i n a t i o n  2 years  a f t e r  t h e  ope ra t i on  she  h a d  still  h y p o -ae s t h e s i a  in  t h e  
m a x i l l a r y  d iv is ion  of t he  t r i gemina l  nerve ,  b u t  no t  in  t h e  o p h t h a l m i c  divis ion,  
a n d  she h a d  no diplopia .  She was able  to  look a f t e r  he r  house  una ided .  
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Comments 

The principal problem of trigeminal neurinoma is late diagnosis. 
The patients often have symptoms for many  months or several years 
before the diagnosis is established, and at the time of operation the tumour 
has in many  cases reached a size that  makes radical surgery impossible. 

Most of the eases reported in the literature show a characteristic 
clinical picture. The outstanding feature is tha t  the initial symptoms 
are referable to the fifth cranial nerve, and later adjacent cranial nerves 
are affected. 

I-Iypaesthesia of the face is more common than facial pain. Jefferson 
(1955) emphasized that  complete anaesthesia is more suggestive of 
malignant Gasserian turnout than of a benign neurinoma. In  eases with 
facial pain there are usually atypical non-paroxysmal neuralgias, only 
very rarely like the type of tic doulourenx (Jefferson 1955, gasmussen 
1965). According to Krayenbiihl  (1936) and Schisano and Olivecrona 
(1960), constant facial pain is suggestive of a tumour of the ganglion, 
while root turnouts only rarely cause pain. I t  is remarkable that  only 
in 8 per cent of the cases reported in the literature was the 5th nerve 
intact at the t ime of operation (Krohm and Marguth 1964). 

Turnouts arising from the Gasserian ganglion may  affect the 3rd, 6th 
and 4th cranial nerves resulting in diplopia. Tmnours of the trigeminal 
root may  affect the 3rd, 4th, 6th, 7th and 8th cranial nerves. In  10~ _ 
15% of the cases, impairment of hearing or vertigo is the first symptom;  
it is present on admission to hospital in about 30%, and in these cases 
differentiation from acoustic neurinoma may  be impossible. Affection 
of the brain stem and eerebellar hemispheres by compression are late 
signs. 

The most important  features in radiographs of the skull are erosion of 
the foramen ovale, foramen rotundum and the petrous apex (Lindgren 
1941), but these are late signs. In  most eases from the literature, pneumo- 
eneephalography and carotid angiography were performed; in some 
eases also vertebral  angiography; but it is evident that  the tumour must 
reach a certain size before it can be demonstrated by  these methods. 

In  our small series, eases 1, 2, and 4 followed the common clinical 
course, whereas case 3 was rather unusual, both because of the early 
intraeranial hypertension and the early age. Pneumo-encephalography, 
carotid and vertebral angiography were of value in cases 1 and 3, but as 
indicated by the clinical course, case 1 should have been subjected to 
operation shortly after the first admission, just like cases 2 and 4. The 
radiographs of the skull were normal in all four eases. I t  is remarkable 
that  the protein content of the cerebrospinal fluid was normal or only 
slightly increased in our eases. 
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We are convinced t h a t  all  pa t i en t s  wi th  a typ ica l  clinical course should 
be sub jec ted  to  opera t ion  on clinical evidence when the  t u m o u r  is small ,  
before erosions are visible in the  rad iographs ,  and  before the  t u m o u r  
becomes so large t h a t  i t  can be d e m o n s t r a t e d  b y  pncumoencepha log raphy  
or ang iography .  
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