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Introduction

H ype rtroph ic olivary de ge ne ration is  a rare  e ntity
th at de ve lops  afte r an injury to th e  de ntato-rubro-
olivary path w ay.1 H ype rtroph ic olivary de ge ne ration
is  due  to pre s um e d trans -s ynaptic de ge ne ration
re s ulting in vacuolation of  ne urons , an incre as e  in
th e  num be r of glial ce lls , de m ye lination, and s h runk e n
ne urons .2 It is  cons ide re d to be  a uniq ue  type  of
de ge ne ration be caus e  it is  as s ociate d w ith  e nlarge -
m e nt rath e r th an th e  atroph y of th e  infe rior olivary
ne urons .3

h ypo-inte ns e  on T1-w e igh te d im age s . On T2-w e igh te d
im age s , th e  le s ion s h ow e d h e te roge nous , pre dom i-
nantly h ypo-inte ns e  s ignal (Fig. 1). Th e  le s ion s h ow e d
s ignificant s ignal los s  (bloom ing) on s us ce ptibility
w e igh te d im age s  (Fig. 2). In vie w  of above  findings ,
an im aging diagnos is  of pontine  cave rnom a w as
m ade .

Obaid Ashraf, Saika Amreen, Shumyla Jabeen

De partm e nt of Radio-Diagnos is  and Im aging, Sh e r-I-Kas h m ir Ins titute  of Me dical Scie nce s , Srinagar, India.

PJR January - March 2016; 26(1): 26-28

H ype rtroph ic olivary de ge ne ration is  caus e d by a le s ion in th e  triangle  of Guillain and Mollare t. It pre s e nts  clinically
as  palatal m yoclonus , ataxia, h e m ipare s is  and tre m or. MRI de m ons trate s  T2 h ype r-inte ns ity and h ype rtroph y
of th e  infe rior olivary nucle us . W e  pre s e nt a cas e  of h ype rtroph ic olivary de ge ne ration as s ociate d w ith  a pontine
cave rnom a.
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ABSTRACT

Case Report

W e  re port a cas e  of a 45 ye ar old m ale , h ype rte ns ive ,
non-diabe tic, pre s e nting w ith  h e adach e , ve rtigo and
righ t uppe r lim b rh yth m ic tre m or. Th e  s ym ptom s  h ad
appe are d ove r th e  pas t 6 m onth s . H e  h ad no h is tory
of traum a or any ne urological inte rve ntion. Ne uro-
logical e xam ination re ve ale d palatal m yoclonus  on
righ t s ide . H ow e ve r no m otor or s e ns ory de ficit w as
pre s e nt. No ce re be llar s igns  w e re  found.
MRI e valuation w as  done  w h ich  re ve ale d a w e ll-
de fine d le s ion at th e  le ve l of pons  th at w as  is o-to-

Figure 1: Axial T2-w e igh te d Fas t-s pin e ch o (FSE) im age  at th e
le ve l of ponto-m e s e nce ph alic junction s h ow ing a h e te roge nous ,
pre dom inantly h ypo-inte ns e  le s ion in pos te rior pons  involving th e

le ft ce ntral te gm e ntal tract, re pre s e nting pontine cave rnom a.
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At le ve l of th e  infe rior olivary nucle us , axial T2-w e igh -
te d and Fluid Atte nuate d Inve rs ion re cove ry (FLAIR)
im age s  re ve ale d h ype r-inte ns e  s ignal and re lative
e nlarge m e nt of th e  le ft ante rolate ral m e dulla, cons is -
te nt w ith  le ft infe rior olivary nucle us  h ype rtroph y (Fig. 3,
Fig. 4).
Th e re  w as  no contras t e nh ance m e nt or diffus ion re s -
triction. No oth e r focal le s ion w as  note d.

Figure 2: Axial Sus ce ptibility-w e igh te d im age  (GRE) im age  at
th e  s am e  le ve l re ve als  profound s ignal los s  w ith in th e  pontine

le s ion due  to h e m os ide rin from  pre vious  h e m orrh age s .

Discussion

H ype rtroph ic olivary de ge ne ration w as  firs t re porte d
in 1887 by Oppe nh e im . In 19 26, Foe x e t al. de s cribe d
a proce s s  re fe rre d to as  “trans -s ynaptic de ge ne ration”
w h e re  ne urons  unde rgo ne uronal los s  and re active
glios is  afte r los ing s ynaptic input from  injury to th e ir
affe re nt fibe rs .4 Th e  triangle  of Guillain and Mollare t
cons is ts  of a s e t of conne cting tracts  including th e
ce re be llar de ntate  nucle us , th e  brach ium  conjunc-
tivum , and th e  contralate ral olive . Th e  e ffe re nts  from
th e  de ntate  nucle us  as ce nd th rough  th e  s upe rior
ce re be llar pe duncle , cros s  in th e  de cus s ation of th e
brach ium  conjunctivum  infe rior to th e  re d nucle us ,
and th e n de s ce nd to th e  infe rior olivary nucle us  by
w ay of th e  ce ntral te gm e ntal tract. Th e  triangle  is
com ple te d by infe rior olivary nucle ar e ffe re nts  cros -
s ing th e  m idline , e nte ring th e  infe rior ce re be llar
pe duncle , and te rm inating on th e  original de ntate
nucle us .2

H ype rtroph ic olivary de ge ne ration is  a uniq ue  form
of de ge ne ration be caus e  it re s ults  in e nlarge m e nt
of th e  affe cte d s tructure  rath e r th an atroph y. Th e
m e ch anis m  unde rlying th e s e  uniq ue  path ologic
ch ange s  is  s till not w e ll unde rs tood. W h at h as  be e n
cle arly de m ons trate d is  th at h ype rtroph ic olivary
de ge ne ration re pre s e nts  th e  e nd-re s ult of a le s ion
th at dam age s  th e  ne uronal conne ctions  be tw e e n th e

Figure 3: Axial T2-w e igh te d im age  at th e  le ve l of low e r m e dulla
re ve aling h igh  s ignal inte ns ity and re lative  e nlarge m e nt of le ft

ante rior m e dulla re pre s e nting h ype rtroph ic de ge ne ration of infe rior
olivary nucle us .

Figure 4: Axial FLAIR im age  re ve aling th e  h igh  s ignal and
h ype rtroph y of le ft infe rior olivary nucle us .
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de ntate  nucle us  of th e  ce re be llum , th e  re d nucle us ,
and th e  infe rior olivary nucle us .4 H igh  inte ns ity in
ante rolate ral part of m e dulla h as  a w ide  diffe re ntial
diagnos is  including infarction, de m ye lination, tum or,
infe ction and oth e r inflam m atory proce s s e s . H ow e ve r,
lim itation of th e  le s ion to infe rior olivary nucle us  w ith
s paring of s urrounding m e dullary tis s ue s  and as s o-
ciation w ith  focal olivary e nlarge m e nt is  s trongly s ug-
ge s tive  of h ype rtroph ic olivary de ge ne ration.3

H ype rtroph ic olivary de ge ne ration is  alm os t alw ays
unilate ral; h ow e ve r, rare  bilate ral cas e s  h ave  be e n
re porte d.1 Le s ions  in th e  brains te m  involving th e
ce ntral te gm e ntal tract caus e  ips ilate ral h ype rtroph ic
olivary de ge ne ration, w h ile  le s ions  in th e  ce re be llum
(de ntate  nucle us  and s upe rior ce re be llar pe duncle )
caus e  contralate ral h ype rtroph ic olivary de ge ne ra-
tion.4 Le s ions  involving  both  th e  ce ntral te gm e ntal
tract and th e  s upe rior olivary nucle us  m ay caus e
bilate ral h ype rtroph ic olivary de ge ne ration  Infarct,
h e m orrh age , traum atic brain injury, tum or and s ur-
ge ry for vas cular le s ions  h ave  all be e n re porte d as
caus e s  of h ype rtroph ic olivary de ge ne ration.5

MR im aging due  to its  e xq uis ite  contras t s e ns itivity
and lack  of bone  artifact in th e  low  pos te rior fos s a,
is  th e  m os t s e ns itive  and s pe cific tool for th e  diagnos is
of olivary h ype rtroph ic ch ange s .3 Birbam e r e t al
de s cribe d th e  e volution of olivary ch ange s  afte r an
acute  le s ion ons e t by as s e s s ing MR im aging data
obtaine d in patie nts . Th e s e  auth ors  propos e d th re e
s tage s : 1) th e  acute  s tage  w ith out olivary ch ange s ,
2) olivary e nlarge m e nt and incre as e d s ignal on T2-
and proton de ns ity - w e igh te d im age s  and 3) dis ap-
pe arance  of th e  h ype rtroph y w ith  s om e  pe rs is te nce
of incre as e d s ignal.2 Th e  diagnos is  of h ype rtroph ic
olivary de ge ne rationon M R im aging is  m ade  by
pre s e nce  of T2-h ype rinte ns e  non-e nh ancing olivary
le s ion in as s ociation w ith  anoth e r le s ion in th e
contralate ral de ntate  nucle us , contralate ral s upe rior
ce re be llar pe duncle , ips ilate ral re d nucle us  or ips ila-
te ral pontine  te gm e ntum .5 Th e  incre as e d olivary
s ignal on T2-w e igh te d im age s  can appe ar as  e arly
as  1 m onth  pos t-ins ult, and pe rs is t for at le as t 3-4
ye ars . O livary h ype rtroph y is  a late r finding, w ith
initial de ve lopm e nt around 6 m onth  and re s olving at
around 3-4 ye ars . Th is  re s olution appe ars  as  a re s ult
of olivary atroph y.4

It h as  be e n im plicate d th at th e  initial h ype r-inte ns e
s ignal re late s  to th e  e arly ph as e s  of glios is  due  to

Conclusion

H ype rtroph ic olivary de ge ne ration is  a rare  trans -
s ynaptic de ge ne ration w ith  a s e lf-lim iting cours e .
Only s ym ptom atic tre atm e nt is  re com m e nde d. Th e
T2-h ype rinte ns ity m ay appe ar as  e arly as  1 m onth
afte r ins ult and pe rs is t for m any ye ars . Olivary nucle us
h ype rtroph y de ve lops  around 6 m onth s  and re s olve s
by 3-4 ye ars .Radiological im aging plays  a crucial
role  in accurate  diagnos is  and is  e s s e ntial to avoid
m is inte rpre tation.

de m ye lination and incre as e d w ate r conte nt. Th e
h ype rtroph y of olivary nucle us , th e re fore , is  th e  s tage
of path ological ch ange s  th at le ads  to ce ll de ath  of
both  ne urons  and as trocyte s . Th is  proce s s  e ve ntually
re s ults  in atroph y, and olivary s h rink age .4 Vacuolar
de ge ne ration of th e  cytoplas m  occurs  at 6-15 m onth s
and glios is  follow s  15-20 m onth s  afte r th e  ons e t of
th e  prim ary le s ion.3
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