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Hyperelycemic noaketotic  coma

is characleri; ,;’

by marked hyper-

g}ycen:ia and y,J vrormolarity in the
r M H
absence i ketosis. The syn-

drurr.e was IH’Si !Al;ﬂ,;"l'l"'l b" L .n- 3 CL -

Berlin in ]OZ*i(Z/"’ but is was Sament

24
and Schwart2 Y wio broush

condition of attuation by dotailed

o
5
~3

descripiion of the vyndrcme
At present, over ihan cne Eundrcd

1 H .
cases have have been reported in

the liter ature, and sably many
. 1 .
more were unreporied or U"‘V(‘Cf)"’nlsﬁ(}.

The purpose of this paper is to
report three cases scen at the Chula-
lorghorn hospital during 1957-19469;
and to review the meochanism znd

manngement of this syadrome,

wonian was
first admiited to the hospital in May,
1969 bLecause of letharey, zomnolence,
1

M 1ot ;
confusxcn anda fevey G Lwoe days qQura-~

tion. The patlont was well until two

1 . . . .

wecks hefore admission whea she

developed polyuria, pelydipsia  aund
weakness. Four days later, she

Lecame  drowsy, mental

and hed a {over.

her private

dingnosis of diabetos mellitys with
upper yYesnire

was given ovral hypozlys

¥ e partinent of

(Diabenese) and tetracycline. The
following duy she became obtunded
and was brought to the hospital
There was no history of diabetes mel-
litus in her family.

On admission, she was In semi-
comma and was moderately dehydrated.
There was ne stifineck or any locali-
zing neuro'i{;gical sign The body
temperature was 38.5 dn"rce centig-
rade. [ulse and respiration rates

wire 90

and 26 per minute respec-

tively., Fundoscopic examination was
normal. Mo other abnormal findings

were noted in systemic examination.

The hemogicbin was 12 grams, The
white cell ccunt was 15100 with 88

. v

per cent neutrophils and 12 per cent
lympheeytes. The urine specific
sediment con-
tained [0--20 red cells and 10 white

cells per high power field; and trace

graviity wae 1.041; the

of secetone.  The blood sugar was
684 myg. per 100 ml. with trace of
acetone. T he scdium was
159, petasezium 5.0, chloride 112, and
carbon dioxide, 9.5 milliequiv per
liter. The bleced osmelarity was 403

. . - .
milticamsl per kilogram. The patient

recicved 2000 ml. of isolonic saline
solutica and 200 units of regular insulin

t bours. The blood sugar

then came down o between 150-200 mg.
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Hyperglycemic

(by dextrostix), and intravenous fluid
was changed to isotonic glucose
Twelve hours after the beginning of
therapy, the paticnt became more
Lours later,

Her diabe-
tes was subsequently controlicd with

20 uniis of NPH insulin
then with oral agent alone {(Chlorp-

responsive and four

regained consciousness.
daily and

ropamide). She was discharged in

good condition.

Case 2: A 45 vear old single Thai

woman was first admitted to this
1965 with com-

plaints of polydipsia pely unia and

hospital on July 1.

weight loss for three years. Diabetes
mellitus with peripheral neuropathy,
urinary tract infection and immature
cataracts were diagnosed. After one
month in the hospiial, she was dis-
charged on chlorpropamide 500 mg,

per day nad phenformin 25 myg, thres

After discharged, the

times a day.
patient failed to take medicine regu-
larly, and thus, her  diabetes was
centrolied,  She lest

. MR 1
kt and became progressively

not well

welg

{‘ﬁ

g g
weak, DPrior to the second hospital
admission in December, she was
alrcady bed—ridden for two months,

At hospital, she was fouund to be

cacheciic, dehydrated, bed ridden

with chronic ulcor at third toe of her

left foot and pressure sore at right
malleolus. The blood pressure was

i20/80 mm. Hg., pulse rale was 73
per minute. The skin and mucous

membranes were dry.,  Nock veins

were flat.  Auscultation of the heart
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and lungs disclosed no abuormalities.

Deep wdon reflexes were absent.
PCeripheral puises were strong. Ankle

edema  was not present, Pertinent
laboratory studics were as follo Cws;
s

White cell

ith 92 per cent

hemegiobin,
coeunt was 23400

ver ceat of

1 ol 3

bleod sugar, 355 mz. per 100 ml
s . .
ibe piassma acetone was npegallve,

T'he seruin nlbumin was 4.! g¢m. and

25 gm. per 100 wl. The

total cholesterol was 237 ing. per

100 m]. Scdium was 143, potassium
5,2 and chloride

fitre. Urinalysis

globulin

109 miliicauiv. per
showed a specific
gravity of 1024, svzarl plus with
numerous white cells, The elecirccar-
was normal,  After hospital-
zation, regular insulin was prescribed
accordinlgy to positive urine sugar.

[ S
1

L canne : . 1
eause of lack of urine test, regular

Insulln was given onty 40 units in 48

oL

Tre paticnt became weak,
T dd . NP . [
drowsy, and developed cloaic convul-
PP { impe srreraliie s PR vent
slcn o0 upwoel exifermtties ana wen
Intc coma aifter the third convulsion.
of blood cheomistry while
was in coma were as

iood suger was 1164 mg. per

socium  was  137.5,
chloride 104 and

ivxide 5.8 millicqulv, per

Iiier. The blood caicium was 9.2

icg and phosphate was 7.0 mwe. per
K83 i was nega-
tive =vlty was 418
el Th: patient




was givea regul:gr, 1asulia hypotenic
1 IS

cltum blcaroonata,
Within the fu‘t four hours, she
received 200 units of regular insulin,
and 3,000 ml, fluid,  The bload sugar

425% mg. per 100 ml

but there wos on impro-

. .
vement. Sns was stiil in 1”4 cgina,

Subsequent developed

hypotenslon and xpiced 6 hours

alter the treatment.

Case 3: A 40 vear o!d man de-

veloped convulsien and coma aad

was brought to the hospital on April
6, 1969 by the owner of a restua-
have a

could

ume C‘f o< !.]‘1 ‘]On

rant where he had gone io
dinner. No other
he chtatned at the

Pl‘:yaica"\ examinaiion

infermation

bleod

pressure of 120/80 oo, He; pulse
rate of 130 per minuics; body tem.

perature of 40 degree contigrade. He

appearcd  well ncurished, not dehye

drated and there was no Jaundice

The

Splecr 1

belew the icft costal margin, Ha
. .

was comatose; the pupils were fixed

e
Qi oo T
ir S r :
was noi nreson’ DoLn aftey hospl—
1 Ll 1. -
to Vi ux,‘.'clspul

clenic convuision of rigli arin, rignt

ridlinstes,

1
was o

tackypooes, deep coma and

pyopoten-

- ,

cxpirca 30 hours atfter
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Additional  information from a
later reveualed that he was a
olic, known to have
iabetes m-llitus for 4-5 years and
irrogulary took oral  hypeglycemic
The !aboratory findings showed

1012,

our plus sugar buf no acectone

aravity of

the wurins specific

The hezmoglobin was 10
was 17,500
and 35
No malarial
blocd
The urea nitrogen was 35 mg,
sugar, 1,500 mg and
atbumin, 4.7 gm. per 100 ml The
potassium, 6.7

cell count

ccut neulr

ophiis
per cent I'n’mocyt >S.
parasites were  found in  the
{ilms.
blood serum

was 121 and

v. per llter. he autopsy
showed no apparent cause
of coma or cenvulsion, The changes

in the bLraln were compatible with
evere anoxia.

Y

ricussion :

discription  of

toiic coma by

Sament  and  Schwariz i111937(24)

anowski and Nabarro ) reviewed 32
(i233). Sisce then addiiional

i

cascs have been reported by Maccario
et al. 07 (1965), Dibenadetto et al.(6>
(1905), Schwartz and Apleibaum(2%)
Halmos ct al.(‘g D (i 9[)‘()), Jacksen and

(13)

<N

becn {ound in associa-

{

{:OI‘I}] an (I !}j
it has als

o

1

1
. . .. ! .
ticn with pancreatiits, ; )pancreatm

{1

A

carcluoma, ) {ollowing peritoncal
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1 ; (3, 19)

and hemodia severe

Lurns.\ (1,22) ad: n'-nstration of zlucocor-
iy

ticoid, (2.16,20,26) farge dose of dilan-

m(‘)) and adminisiration  of small

amount of intravenous giucose during
(28)

The onset

hypothermia,

o]
oy

{ae discaze may

vary from several wecks to one day.
Diabetes is sometimes undiagnosed
until coma occurs. The predominent
symptoms are polyuria, polydipsia,
mental con-
Various

neurological manifestations have been

profound dehydraiton,

fusion, precoma and coma.
reporied, including both generalized
and focal seizures, aphasia, hemipare-

sis hemianaopsia, hyporcflexia, stiffneck

and extensor plantar resvmnse.(l7
Blood sugar levels are almost

always over 500, commonly between

1,000-2,000 mg. per 100 ml.

sodium, potassium and chloride are

Serum

usually high or normal but occasional-

(24) Carbon

Iy they may be low
dioxide combining power is  often
normal but sometimes Jow., A mild

degree of ketonemta is

, r
cund, Scvere acidosis occure  only

in paticuts with coexistent laclic acid
a probably resulting  from
hypotension and circulatory collapse

Hyperovsmolarity, comunon charac-
teristic of this syadrome, is secondary
io hypergiycemia or hypernatremia
or both.

The pathogenesis of this syndrome

dt:“ilcd. Thc

absence of ketoacidosis indicates the

has nct been well

exisience of e¢ndogenous insulin

z.ctivhy, cocugh to inhibit lipolysis.
The greater occurence of this syn-
drome in maturity rather than growth
onset disbetes supports this  theory,
the former has eclevated or normal

1{29).

insulin Jevell
During progressive hyperglycemia,
increasing  glycosuria  will  produce

osmotic diuresis, thus resuliing in
greater loss of water than sodium,
evere dehydration, hypernatremia,
hyperosmolarity, and cellular dehydra-
tion. Cellular dehydration of the
central nervous sysiem is the most
likely cause of neurological manifesia~-
tinnsc!7). Severe dehydration, hemo-

Concanh’ation and hypotension may

predispose to intravascular clotting
and produce artcrial or  vcnous

(hr cinbsois (l)) Heparinization may
S

be useful in the iaitial treatment of
such casss.

\ . -
There was no corrclation between

the blood sugar conceniration and the
symptoms of the patient, Hyperos-
melarity, dehydration and  ultered

Lhemodynamic are betier tolerared by

young patieats  witheut  signilicant

vascular discasc than by the older
cnes.

The moriality rate has been repor-
1

tec

5 he a3 high as 44 per cent by Di

6)

Bcncdeiio( Prompt diagnosis and
P

ircaiment may improve the prognos sis

uid  therapy is

Many
. . 25 Sy e

hypotonic sazme.(i& 25) While others.

H

[uitial £l still con-

troversial. authors prefer



o
(W]
o

use isotonic g‘ucm:‘;(’l) or

(10, 23)

line, 7 Thoesz who suggested

using isctonic zlucossz

r

crye , .
miilicquiv. of sodiuvm has an equival-
. . . .
ent osimotic activity of 350

glucose. Isoionic

auses kigher scium csmolarity, which

pattent.

may be harmful to the

Ti’l(iﬂi’) \NE’)O WCere as

using isotonic glucose feel that, since
this syundrome already hLas severe
additonal

would produce more hyperglycemis

hyperglycemia, glucose

and excessive glycosuria, and moere

water loss and profound hypotensicn
might develope before insulin, which

was glven iniilally, could excrt liis
action.

T . : a1l :
I hose W}‘IO use 1sotonic satine in

early treatment de so beecause they

f Tuale fr 1 o

ecar hemolysis frem bLypoionic solu-
tion. To wveid great hypotoaleity,
treatment has been sugecsted recently

A:\
by Johnson. ¢t zﬂ,(h}. Usipg A mixiure

of 045 per cent saline and 2.5 per cent
0 o)
fructose until bloed Sllf_fiti’(ij) below

300 mo. 130 mb. when 5 percont

' N T .
gluccee 18 usc.i {(Bat migiure of
0.45 per saline and 2.5 per cent

glucos

effcct),

prouably

tive than those widh
. .
desis. However, there 1s still a arcat

variatim: in l.‘)SLl]i!! l'CqL’.ii‘XT;f.»

ranging f{rom wno insulin up to 4,600

(13)

units.
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. . .
differs from dia~
betic ketoucidosis ia the following

linically, it occurs mestly in

]

ways

in dependent diabetics.

Kussmaul respiration
, .
sther nourclogi-

cften present.

Che it can bz differentiated
by of acidosis, ketonemia
and { hvperosmoiarity,  Thera-
peutically, It requires larger tluid

replacemient and much less insulin

administration.

Summary

Three cascs of hyperocsmolar hy-
perglycemic coma have been reported.
Twe of them hadlozalizing neurologi-
cal symptoms, which were diagnosed
Initinlly as hypeglycemic convulsion
and cerebrovascular  accidents.
Unawareness of ithis syndrome and

delay treatiment probably were the
cause of death In these two patients.
Pathicpenesis and trecatment were
hriafly diccussed.
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