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       LOWER  NEPHRON  NEPHROSIS  ASSOCIATED

                    WITH  BRAIN  TUMOR*

Kazuo  TAKEucHI, M.  D.** and  Tetsuo SHiMAMiNE, M.D.

     Dalpartments of Neurosurgetly and  crinical Palrhqlogy,

           Tbranomon  Hbspital, fokyo,  Jopan

    Lower  nephron  nephrosis,  described by Luck6i4) in 1946, is acute  insufficiency
or  renal function, frequently associating  with  shock,  trauma,  burns, blood trans-
fusion etc., one  of  the major  causes  of  which  has been thought by many  authors  te
be disturbance of  renal  blood fiow.

    Recently we  experienced  a fatal case  of  lower nephron  nephrosis  in which
renal  vasoconstriction  might  have been caused  by a  central  origin,  namely,  it oc-
curred  following genera! convulsive  seizure  after  decompression and  radiation

against  glioblastoma of  the left frontal lobe mainly infiltrating in the posterior orbital
surface.

                           CASE  HISTORY
                                   '

    K. T., a  17-year-old female, was  admitted  to the Neurosurgical Department
of  the Toranomon  Hbspital on  October  31, 1960, in comatose  state following gen-
eral convulsions  occurring  suddenly  a day previous to the admission.  Since the
end  of  April 1960 she  had been complaining  of  headqche and  at  the'end of  May

she  was  diagnosed as having a  brain tumor  by an  ophthalmologist,  but further ex-
amination  was  not'performed  at that time. At  the end  of  September malaise,

nausea,  and  blurred vision  on  the left side  appeared  gradually and  on  Octeber  29

attacks  of  vomiting  repeatedly  occurred.

    Examination. The  patient was  comatose  at  the time of  admission,  but on

November  2 she  regained  consciousness  with  the administration  of  hypertonic

glucose solution,  PVP  solution  and  Oxygen  inhalation.

    Positive neurological  findings were:  signs of  increased intracranial pressure,
bllateral oculornotor  alld  left abducent  palsies and  right  homonymous  

'hemianopsia.

Choked disc was  r;iore  marked  on 

'the
 right  side.

    Electroencephalogram showed  a  slow-wave  focus in the left frontotemporal

  * Read  befbre the Grd Annual Mleeting of the JZrpanese Sbcietl of Nleurology, NagoFa,  Jopan,

    April 5, 1962.
 **  Addhess: Toranomon  IIbspital, 2 Akasaka-Aoi Cho, Minato-ku, Tokyo,  Japan.
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          Fig. 1. Blood  chemistry  during the  hospitalization. Marked ele-

             vation  of  serum  sodium,  chloride  and  potassium and  blood
             urea  nitrogen  in the terminal stage,  can  be recognized.

region  and  random  negative  spikes  were  seen  in the left frontoparietal region.

Left carotid  arteriography  (lateral and  anteroposterior  views)  confirmed  the  pre-
sence  of  an  expanding,  space-occupying  lesion suggesting  maligpallt  tumor  in the
left frontal region.  Blood chemistry  will  be described above  (Fig. 1).

    Operation. On  November  9 a  left frontal craniotomy  was  performed under

endotracheal  anesthesia,  The  frontal cortex  was  markedly  edematous  and  hy-

peremic; tumorous  infiltration, grey-yellow in color  and  about  2 cm  in diameter,
was  found in the medial  portion of  the frontal lobe. Examination of  the frozen
section  of  the turnorous tissue revea!ed  that the lesion was  a  glioblastoma., Then

the bone flap Was removed  for decompression and  the dura mater  ancl  scalp  were

closed,

    Postoperative Course. Recovery was  uneventful  and  tele-cobalt radiation  was

begun on  November  17. During  one  week  in the  middle  of  November  polydipsia
and  polyuria apr)eared  temporarily･, but they disappeared without  any  special  treat-

ment.  When  the irradiation' dose reached  9,OOOr at the end  of  Deeember, her

general condition  improved very  much  and  she  stayed  at home  for one  week

during the  holiday season.  Arteriographic regression  was  also  noted  at that time.
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Bulging of  the craniectomized  area  was  not observed  at  all.

    Since her admissioti  anti'convulsant  drugs have been taken intermittently,
because of  her very  unco-operative  character,  probably due ,to the  frontal lobe
inyasion. On  Jan. 16, 1961 a  sudden  generalized convulsive  seizure  followed by

,stafus epilepticus occurred  and  she  became comatose  again.  On the next  day the
convulsions  disappeared completely,  but she  was  still unconscious.  In spite  of

suthcient  administration  of  fiuid and  electrolytes by nasal  feeding and  intravenous
infusion, anuria  appeared  after the convulsions.  She ceased  on  January 24th in a
uremlc  state.

    Chemical analysis  of  the urine  jtist after  admission,  during' radiation  and

uremia  revea,led,  4s shown  in Fig. 1, marked  elevation  of  serum  sodiurn,  chloride

and  potassium and  blood urea  nitrogen  in the terminal stage.

    Autopsy. There was  a poQrly demarcated tumor, a  hen's egg  in size, in the

posterior orbital surface  of  the left frontal Iobe. The  left inferior orbital and

olfactory  gyri, insular cortex  and  lellticular nucleus  wqre  invaded  by the tumor.

A  very  slight infiltration was  ebserved  in the right olfactory  gyrus (Fig. 2). The

optic  chiasm  and  left optic nerve  were  buried by the tumor. There  was  a  marked

ischemic change  in the "Sommer's
 Sector" and  Purkinje's cell  had disappeared fairly

completely.  The  turnor  was  glioblastoma.

･ Fig. 2. Frontal section  through  the brain with  a  tumor  (glioblastomq)
            in the posterior  orbita1  area  of  the left frontal Iobe.

    Marked  anemic  swelling  of  the renal  cortex  was  observed  (Weight of  the
kidney: left 300 grm; right 240 grm). Cortical architecture  was  not  clear, but it

was  not  severely  disordered. Histologically there were  slight  fibrosis' and  infiltration

of  lyrnphocytes in the edernatously  dilated interstitium. The lurnen of  the tubules

was  dilated and  the'epithelium was-  flattened and  degenerated. There were  protein-
like casts whic. h.are hemoglobin-negative, in the distal side  ef  the tubules. Howe'ver,

there was  no  remarkable  change  in the glomeruli. Those  findings mentioned  above,
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Fig. 3. Histological finding of  the kidney.' Marked  dilatation of  the

   renal  tubules  with  flattened epithelium.  Protein casts in the distal
   tubules.  Interstitial edema,  No  remarkable  changes  in the glomeruli.

were  similar  to the lesions in the kidneys of so-called  
"Lower

 nephron  nephrosis"

(Fig. 3).

                               CoMMENT

    Lower nephron  nephrosis  was  reported  by Luckei4) in l943 in a study  of

S38 fatal cases  occurring  among  military  personnel. It was  .already discovered
du!ing World  War  I and  again  during the last World War  it was  tound to be the

most  frequent fatal disorder of  the kidneys among  military  personnel. According
to Luck6  the  syndrome  was  seen  under  the  following conditions:  (1) severe  or

mild  trauma  to muscle;  (2) non-traumatic  muscular  ischemia; (3) burns; (4)
ttansfusion with  incompatible blood; (5) heat stroke;  (6) toxemia  of  pregnancy;
(7) uteroplacental  damage; (8) sulfonamide  intQxicatiQn; (9) alkalosis;  (10)
poisoning with  certain vegetable  and  chemical  agents.

   The  major  pathogenesis heretofore explained  is lowering ef renal  blood fiow
caused  by arteriolar vasoconstriction  of  the kid, p..gys resulting-  in ischemia of  the
kidney and  uremia.

    Though  the  nature  of  the 
'existing

 brain tumor  is very  malignant,  surgical  and

radiological  treatments had been' rathpr  s.u, cgpssfully performed. However, the

patient ceased  from status  epileticus followed by anuria  and  uremia  in an  unex-

pegtedly early  stage.  In this case-no  peculiar cause  of  lower nephron  nephrosis  was

found by postmortem  examination.  Therefore, it is natural  that  any  relationship

between  the renal  changes  and  existence  o £ brain tumor  in the posterior orbital  area

or  occurrence  of- general convulsive  seizures  £ollowed  by status  epilepticus,  is sus-

pected. ･
 .,
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Table1.  RelationshiP between  the  central

     system  and  renal  functionnervous

Brobeck,  J. R. et  al.2}

Luck6,  B.u)

tivingston, R. B. et  al,iS)

Goodman,  L.s)

Weinberg, S. J. et  al.23)

McLady, T,is)

Hoff, E. C. et  al.8)

    'Hoff,
 E. C. et al.9}

              '

Silver, M.i9)

Scheibert, C. D.iS>

Gilbert, G. J. et al.4}

Takeuchi, K. et,al.

(1943)

(I946)(1948)

(I950)

(1950)

(1950)

(1951)

(1951)

(1961)(1961)

(1962)

Experimental  hypothalamic Iesion 
'(rats)

 -,

Chrpnic  glemerulenephritis with  albuminuria  and

hematuria.

Lower nephron  nephrogis

ElectricaT stimulation  of  the Area 13 .  Renal
cortical  ischemla.
Two  .cases 

of  L. N. N. after  electroconvulsive

therapy.

pneumoencefoha16grhbtiy-Change  of  renal.'func-

tion; albuminuria  
'aid

 hematurja.'

Prefrontal lobotomies (bilateral lesion of  the Area
47) -" Death from uremia.

Long  continued  stimulation  of  the  cerebral  cortex

(cats) ri  L. N.  N.  with  uremia.

Stimulation of  the anterior  sigmoid  gyrus (cats)
-  Renal cortical  ischemia.

Canine epilepsy,.AII  stages  of  renal  damage
due to prolonged  central  vasomotor  stimulation.

Intracranial lesiens -} Inipaired renal  function.

Lesions of  the mid  brain and  diencephalon -  Dis-
turbance of  natural  regulation  of  water  and  salt

metabolism,

GIioblastoma' of  the posterior orbital area  -  L.
N. N. with  uremia.

     It has been known  that the orbital surface  of the frontal lobe is closely  con-

nected  to the various  autonomic  nervous  £unctions.  Especially, there have been

many  articles on  relationship  betwe.e. n  this area  and  circulktory  .fupgtions (Bailey
&  Sweeti), Delgadd  &  Li'vi'i gstdn3>, kaada et aliO), Kaadai''), Wall, & Davisza>,

Livingstoni3), Takeuchi2i)). 
'

    As  to the relationshfp  between the  central  nervous  system  and  renal  function,
about  10 

'reports
 could  be collected  as  shown  in Tab!e 1. According to these

reports,  stimulation  or  destruction of the posterior orbital  area  (Area 13 & 47) of

the frontal lobe is followed by renal  cortical  ischemia which  is thought to be a

major  cause  of  the Iower nephron  nephrosis.  Bqsides electroconvulsive  therapy  or

epilepsy  may  cause  lower nephron  nephrosis,  clinicalIy  and  experimentally.

     It is felt that the mechanism  of  the severe  renal  change  in this case  is aneural
transmission of  impluses from the left posterior orbital'  area,  invaded by glio-
blastoma, through the hypothalamus, brain stem  and  lateral spinal  cord  resulting

in renal  cortidal  ischemia with  irreversible and  fatal damage in the bilateral kidneys,

similar  to the lower nephron  nephrosis  frequelttly seen  among  wounded  military

personnel.

                                   -109-



The Japan Neurosurgical Society

NII-Electronic Library Service

The  JapanNeurosurgicalSociety
!f

    However, in this case  general convulsive  seizures  followed by status  epilepticus

cannot  be neglected  as a responsible  cause  of  the occprrgnce  of lower.pephron
nephrosis,  because anuria  and  uremia  developed just after  the seizures.  Peripheral
vasoconstriction  ha$ been observed  in epilepsy,  especially  before seizure  (Take-
uchi20)),  and  ischemic myocardial  changes  have been observed  in postmortem ex-

amination  of  cases  that have died from epileptic attacks  (Neubtirgeri6,i7>, Hoch-
rein7),  Gruber and  Lanz6)). The possibility of  the occurrence  o £ vasoconstriction

of the kidneys during epileptic  seizure  cannot  be denyed according  to Goodman5>
and  Silveri9). However, Goodman  thovght the electric  current  used  for electro-

convulsive  therapy  is capable  of  setting into motion  factors leading to the develop-
ment  of progressive renal  insuMciency.

                                 SUMMARY
                                                                '

    A  fatal case  of  lower nephron  nephrosis  following status epilepticus  in a  case

of left frontal glioblastoma is reported.  In this case  the renal  change  is felt to be,
caused  by a  central  origin,  i.e., invasion of  the left posterior orbital area  by glio-
blastoma, confirmed  by the postmortem examination.
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