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Large number  of metabolic abnormalities
are responsible for the development of brain dis-
case. Stupor and coma do arises from intrinsic
digeases of thc neurons, neuroglial cells or from
diseases extrinsic (o neurons and glia(l). Intr'n-
sic disorders that results  m primary  metabolic
brain disease enccmpasses the degenerative cereb-
ral discases, which usually develop insidiously
and are mos'ly irreversible. A typical example
is ALZHEIMER’s discase.

Sccondary metabotic coma results when ext-
racerebral discascs interfere with brain metabol-
ism, either by causing deficicnies of nutrition or
by producing electrolyte imbalances of intoxica-
tion. These metabolic comas are caused by en-
dogenous or exogenous disturbances. Examples
of endogenous disturbances are ischemia, anoxia,
hypoglycemia, uremia and hepatic coma, postic-
tal coma, coma due to meningitis or subarachnoid
hemorrhage. A typical example for an Eaoge-
nous disturbance is poisoning with soporific dr-
ugs(2).

The clinical picture of seccondary metabolic
coma, the depth of coma and the comptications
during the course of treatment depends on the
causative illness.

Despite of individuaiities, specific illnesses
often produce characterisiic clinical symp:oms.
On the other hand the clinical signs depend on
the severity of the onset, the duration of the
metaboiic disorder and the secondary brain dys-
function.

According to the clinical p'ciure and the
course of the metabolic coma the following stage
are to be distinguished :-

1- The acute coursz of metabolic coma
(table 1).

1.1.A rapid decrcase of consciousness ?aused
by an acute breakdown of cortical and brainstem
functions. This statc is characterized by the sy_m-
ptomato’ogy of the different phases of a(.:ufx: m}d-
brain syndrome(3). It is impossible lO_dlemBUlf:h
exactly between thc phases before patients are i
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the full stage of midbrain syndrome. An acute
€xogenous react.on type(4) or an organic pey-
chosyndrome are rarely observed in these cases,
because of the short lived initial mental changes.
Although. almost any eye position or random
movemceut can be seen transiently when braiostem
function is changing rap.dly. A maintained con-
jugate lateral deviation or dysconjugate position-
ing of the eyes at rest suggests structural rather
than metabolic disease(l).

The phases of Medullary syndrome with the
breakdown of all cerebral functions finally ape
pear.  Typical examples are acute hypoxia due
to different disorders and acute intoxications with
soporific drugs, alcohole or cyanides.

1.2. The appearence of brain edema is the
cause of a less dramatic deve'opment of the pha-
ses of acute midbrain syndrome. Typical exa-
mples of metabolic disorder, inducing secondary
brain edema are acute hepatic or uremc coma.
eecirolyte imbalances and intoxications with mu-
shrooms or soporific drugs(S).

2. The subacute course of metabolic coma
(table 2).

2.1. The “turbulent” course is one out of two pos-
sibilities of mental changes in the initial sta-
ges of subacute metabolic coma. This cous
rsc shows sign: of the neurasthenic or emo-
tional-hyperesthetic syndrome(4) with irrita-
tabiliiy. restlessness, fearfull depressive mo-

od, forgetfulness, disturbance of concentrarion
and lack of motivation are remarkable. In
the later course, an acute exogenous psycho-
sis with optic and acoustic hallucingtions, the
so called Amential phase may be observed.

2.2. The “silent” course of subacute metablic co-
ma is characterized by the-development of an
organic psychosyndrome :-accompanied with
disturbance of attentiveness, narrowing of
thoughts, perseveration, disturbance of re-
cent memory, emotional dullpess and increa-
sing primilive motor patterns. This clinical
picture corresponds fo the amnestic or orga~
nic psychosyndrome(6).

2.3. Symp.oms of WERNICKE-KORSAKOFF
syndrome occur in the majorly of paticnts
in the later course of the metabolic disease.
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illness patients may show the clinical
¢ delir.um. Recent memory is impair-
¢ severely than other mental functions.
nemory loss produces the KORSA-
syndrome.

metabolic diseaze continues a KLU-
3UCY syndrome may develop. The
f consciousness is slightly reduced.
imitive motor pattern changes to com-
ittern, like grasping objects and brin-
wem to mouth. Hypersexuality, inii-
haraterized by verbalisation later on
5 of masturbation.

futher stages of disintegration, cons-
‘ss declines to somne’ence and final-
aia. The complex motor pallerns -
and are replaced by tossing and turn-
svements. Optical fixation but follow-
.ovements are maintained. Occasion-
.arficulate utterances are given. There
ncrease in muscle tone and py-amidal
sppear. This stage is usually describ-
“precoma”.

on equent sgage is the full stage of me-
. coma. Patients are unconscious.
Jlogical examination reveals divergence

bulbs, decorticate position of the ex-
(s, maximal nicrease of musciel tone,
son symptoms detailed primitive
pattern and difuse abnormal motor
incluling tremor myoclonus and es-
'y asterixis.

might pass into chronicity at this stage
.\t picture signifies the metabolic apallic
»me according (7).
ical examples of the subacute course is
te hepatic or uremic coma chronic me-
oning, chronic in‘oxications with tran-
r bromides, deficiency of vitamines and
iseases.

lescribed stages are steps of disintegra«
re also in the reverse, steps of reintegra-
- (epwite progress.ve disintegration of
um occurs with uniform central remls
rn in the levels of the cortex, YImbic
idbrain, and lower brainstem. Certain-
crvaiion of all stages is not obligatory
< durinp the course of metabolic coma.
shortlived stages are withdrawn from
ion of the physician.  Reintegration
ur at any stage of the metabolic coma,
isly or-induced by etiective therapy. In
cases reintegration may be delayed.
which are not observed in the course
ration may occur in the later course of
on. These symptoms especially belong
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to paranoidhallucinatory states. On the other
hand pha os of acute midbrain and medulary
syndrome with patient’s death in the later course
may develop out of any stage of subacute metabo-
lic coma. The fluctuation from a subacute cou-
rse to an acute one and vice versa may recur dur-
ing the whole development of metabolic coma.

There are two views about the mechanism
of menial changes in the initial phase of metabo-
coma. The first, or quantitative view of brain
function was supporied by the study of Chap-
man and Wol(8), who concluded that behavo-
rial impairment waa directly related to the to'al
mass of inadequately functioning neurons. The
other or focal, view of brain function was sup-
ported by correlations of specilic delects in me-
mory and orientation with specific anatomically
varicficd brain lesions(9,10). According to the
suggestion of PLUM and POSNER(1) a combi-
nation of both pathological processes ia probab-
ly the basis of clinical plcture of most metabolic
brain discases.

A severe and repid onset of a secondary
metabolic brain dys'unction causes an acute ge-
neral loss of the highest intsgrative functions do-
wn to the midbrain level or lower brainstem. In
these cases, stages of an acute midbrain or me-
dullary syndrome appear in rapid succession. In

other casss a slower development of acute mide
brain or medullary syndroms is attributed to 8
secondary brain edema with impaction.

In subacute coursss of secondary metabolic
brain diccases causing coma, the development of
the different stages is less rap’d and dramatic de-
peuding on an interaction between the patient’s
premo-bid personality and the gross amount of
impaired cerebral tissue.

The neurological and psychiatric abnorma-
litics arc usually reversible if the metabolic dis-
easc is mild, brief or if therapy is sucessful. The
c inlcal course of dis-and reintegration follows
the described stages independent of the specifie
causative mechanism. Although some metabolic
comas have a recognizable clinical stamp, it'’s ge-
neraly difficult to indentifly the primary cause of
the melabolic coma by clinical examinatio.n(1)
Especiady in final stages where different metabolic
comas show rather identieal clinical signs(12).

Therefore the value of an exact neurological
and psychiatric examination is not a diagnostic
but a prognostic one. Under normal circumstan-
ces the appearence of s’gns of reintergration give
good prognosis to the outcom: of a paiient. On
the other side a deterioration of the clinical
picture indicates bad prognosis and may induce
considerafions to the therapeutic management.
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METABOLIC COMA

Table 1
acute course
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acute exogenous reaction type’

organic psychosyndrome

)

acute midbrain syndrome

phase 1

phase 2

phase 3
full stage

I

bulbar brain ayndrome.

dieintegrzstion
reintegration

transitory stage
full stage
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subacute course

turbulent coulrse
neurasthenic syndrome
emotional-hyperesthetic syndrome
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