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Starting with this issue, the Clinical Workshop section will be referred to as
the Clinical Reports section more adequately to emphasize the merit and
importance of articles concemed with the clinical basis of the practice of

anesthesiology—Ed.

Hyperosmolar Hyperglycemic Nonketotic Coma, A Cause of Delayed
Recovery from Anesthesia

PHILIP TOKER, M.D.*

In 1957, Sament and Schwartz! reported a
case of profound coma and hyperglycemia,
but without acidosis. Since then, many such
cases® have been published. A number of
these reports were cases of patients who
either had mild diabetes or were without
known diabetes. The syndrome of nonketotic
hyperosmolarity, dehydration, and hyper-
glycemic coma is frequently associated with
diseases requiring surgical intervention.® Re-
view of the literature reveals one previous
account of a patient who developed this syn-
drome after anesthesia, with fatal results.®
The present report describes such a complica-
tion and discusses the diagnosis and manage-
ment of the condition.

REPORT OF A CASE

An 82-year-old Caucasian woman was admitted
to the hospital with complaints of claudication
on walking and angina pectoris. ‘Relevant past
history included diabetes, infectious hepatitis,
and glaucoma. The diabetes was controlled by
35 units NPH-50 insulin every moming. The urine
was clear and negative for glucose and acetone.
Electrolytes and blood chemistry values were
normal except for a blood glucose of 240 'mg/100
ml. The electrocardiogram showed left axis devia-
tion, a left anterior hemi-block, and a widened
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P wave. Roentgenogram of the chest was normal.

The patient was scheduled for bilateral lumbar
sympat P dication included pilocar-
pine eye drops ‘instilled in both eves immediately
before the administration of atropine, 0.4 mg, and
diazepam, 10 mg im. The patient arrived in the
operating room with an intravenous infusion of
dextrose, 5 per cent in water, 1,000 ml, con-
taining 10 units of regular insulin. After preoxy-
genation, anesthesia was induced with sodium
;hmpenhﬂ 300 mg, and succinylcholine, 60 mg, was
given to facilitate tracheal intubation. Anesthesia
was maintained with nitrous oxide, 2.5 Vmin,
and oxygen, 2.5 Umin. Supplemental doses of
meperidine and pancuronium were added when
necessary. During the three hours of anesthesia
the patient received meperidine, 220 mg, pan-
curonium, 15 mg, whole blood, 1,000 ml, and
dextrose, 5 per cent in water, 1,000 ml. At the
conclusion of the operation for bilateral lumbar
sympathectomy attempts to reverse the action of
pancuronium with prostigmine, 5 mg, plus atropine,
2 mg, and that of meperidine with naloxone,
0.4 mg, were unsuccessful. The blood pressure
was "160/100 mm Hg, pulse mte 90/mm] and

the electr The
pdhent deepl_w \’lml signs re-
] stable. N ion was not

monitored dunng or after the operation. The patient
was moved to the recovery room, ventilation being
mechanically controlled. In the recovery room her
condition rem.uned unclunged wlth no sign of
returning or s respira-
tion. Recm] temperature was 36 2 C. The urine

1 4+ gl but no t or diacetic
acid. A tentative diagnosis of cerebrovascular
accident was made. Blood was drawn for examina-
tion of electrolytes and blood gases. While these
tests were being made, further treatment was car-
ried out with regular insulin, 10 units iv, digoxin,
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0.75 mg, im, and a second dose of naloxone,
0.4 mg iv. The patient remained unconscious,
without any respiratory effort. The laboratory values
were: arterial blood pH, 7.41; Pagg, 26 mm Hg;
Pag, 97 mm Hg: O. saturation, 99 per cent;
chloride, 77 mEq/I; CO. 20 mEq/]; potassium, 3.2
mEq/l; sodium 127 mEqg/l; glucose 1,185 ll)UlOO
ml BU\' 16 mg/100 ml. Al this time the patient’s
was di: 1 as hyp hyper-
gl_\cemlc nonketotic coma. The patient was trans-
ferred to the intensive care unit, where she made
a complete recovery after being in coma for ap-
proximately 12 hours.

Treatment in the intensive care unit included
administration of 0.45 per cent saline solution,
1,000 ml, followed by dextrose, 5 per cent in
water. Regular insulin, 25 units, was administered
intravenously by a single injection and repeated
in 30 minutes. On the first postoperative day the
patient received 63 units of regular insulin in
divided doses as judged by urinalysis. Potassium
chloride 60 mEq/l was added to the intravenous
solutions of dextrose in half-physiologic saline solu-
tion and dextrose, 5 per cent in water. Blood
glucose was 360 mg/100 m! and potassiumn 5 mEq/l.
On the second postoperative day, 48 units NPH-
50 insulin were administered, in addition to
coverage by regular insulin as necessary. Blood
glucose now was 175 mg/100 ml and potassium,
4.2 mEqg/l. Further treatinent consisted of the ad-
ministration of digoxin, 0.25 mg, and antibiotics.
The digoxin was repeated on the third post-
operative day. The patient was monitored by electro-
cardiogram, central venous pressure readings, daily
hematocrit determinations, and several chest
roentgenogrims.

DiscussioN

The pathophysiology of the hyperosmolar
syndrome has not been clearly established.
Most investigators agree that the syndrome
results from a decrease in intracellular water
within the brain due to the osmotic effects
of these predominantly extracellular (dextrose,
etc.) substances.® The disturbance occurs
equally frequently in male and female pa-
tients, most of the patients being middle-aged
or elderly. Besides many of the reported cases
being those of patients with mild diabetes,
the condition is often found as a complica-
tion of steroid therapy,® pancreatitis and a
variety of other conditions.® Mortality from this
disorder is high, approximately 60 per cent.

According to most investigators,® a blood
glucose concentration above 600 mg/100 ml
in a comatose patient without significant
ketosis is usually accompanied by serum
osmolarity in excess of 350 m Osm/l. Plasma
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osmolarity of our patient was calculated to
be 331.9 (normal, 285-293). Several aspects
of this disorder are of special interest to the
anesthesiologist: During induced hypo-
thermia a small amount of glucose, 65-75
g, iv, has resulted in blood sugar levels
as high as 1040 mg/100 ml—this may be a
cause of hyperosmolar coma.* Many cases are
diagnosed as “acute stroke,” as was our case.
Most patients are kept without oral intake
for 12 hours prior to operation, which may
cause considerable dehydration, especially
during the summer in rooms not efficiently
air-conditioned. Diabetic patients should be
given fluids intravenously several hours
before operation is undertaken.

The anesthesiologist should be alert to the
possibility of this syndrome when faced with
a patient who remains comatose inappro-
priately for longer than usual periods fol-
lowing the termination of anesthesia. Failure
of the patient to show a normal pattern of
response to drug antagonists also suggests
this diagnosis. Blood samples should then
be obtained and analyzed for glucose, acetone,
diacetic acid, and serum osmolarity. These
tests will indicate the diagnosis quite ac-
curately, and specific therapy can be promptly
instituted.

REFERENCES

1. Sament S, Schwartz MB: Severe diabetic stupor
without ketosis. S Afr Med ] 31:893-894,
1957

2. Flanagen WJ, Thompson BW, Casali RE, et al:
The surgical significance of hyperosmolar
coma. Am ] Surg 120:652-659, 1970

3. AriefT AT, Carroll HJ: Non-ketotic hyperosmolar
coma with hyperglycemia. Clinical features,
p‘:lhophvslolog\' renal function, acid base

plasma . inal fluid equilibria
and the effects of therapy in 37 cases.
Medicine 51:73-94, 1972
4. Jolmson RD Conn JW, Dykman CJ, et al:
and of hyper-
osmolnr coma without ketoacidosis in the
diabetic. Diabetes 18:111-116, 1969
5. Spenne\ ]G Eure Ca, kreuberg RA H\per-
idotic
dmbetes. A comphcauon of stemld and im-
munosuppressive therapy. Diabetes 18:107-
110, 1969

6. Bedford RF: Hyperosmolar hyperglycemic non-
ketotic coma following general anesthesia:
Report of a case. ANESTHESIOLOGY 35:652—~
653, 1971

20z ludy 01 uo 3senb Aq jpd°€1.000-00060%.6 L-Z¥S0000/L20S62/782/€/ L ¥/3pd-01on1e/AB0|0ISUISBUE/WOD IIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



