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INTRODUCTION

The primary concern of the physician in his eval-
uation of the usefulness of any specific liver function
test depends on a great many factors, The main con-
siderations are the accuracy of the test, ease with
which it may be performed, expense, and its specificity
for certain pathological conditions.

Liver function tests offer valuable aid in the ev-
aluation of hepatic cell function. However, these tests
should be regarded only as an aid to clinical and other
laboratory findings in the diagnosis of the exact path-
ologic conditions. Liver function tests indicate the
existing functional state of the hepatic cells, but
they do not reveal the cause of the impaired function,
They do not indicate whether impaired function is due
to a toxin circulating in the blood stream, an acute
or chronic infection, faulty diet, compression of
liver cells by scar tissue or metastatic carcinoma
within the liver, or to any one of several other causes,
Nor do these tests indicate whether the underlying
cause is an acute condition or a more serious, chronic,
progressive type of hepatic disease. However, if one
knows from clinieal and other laboratery of x-ray
studies the general nature of the pathologic condition,
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then the results of the liver function tests are of
unusual value., They assume real importance in pre-
operative and postoperative treatment and in evaluating
the degree of impairment, the effectiveness of medical
treatment, and the prognosis.

In employing different liver function tests in
identical cases, one is impressed by the fact that there
is no constant correlation of the results obtained with
different tests. For example, in one case tests A and
B may both show impairment of liver function, in a
second case test A may show impairment and test B no
evidence of it, and in a third case only test B may show
impairment. This common observation can best be ex-
plained by the hypothesis that the various functions of
the liver are not injured equally under different con-
ditions. There is a dissociation of impairment of
different liver functions and a corresponding dis-
sociation of the results of liver function tests,

Therefore, the wisdom of conducting several dif-
ferent types of hepatic function tests is obvious, if
one expects to demonstrate evidence of impaired liver
function in the greatest percentage of patients with
liver damage.

It is very doubtful if it will ever be possible to
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select any one test that will give absolute accuracy

in the differentiation of toxic and obstructive janndice.
Cases of toxic jaundice have frequently an intrahepatie
obstructive element and cases of obstructive jaundice
persisting for any length of time develop some degree
of liver damage. To be of value in jaundice, therefore,
a test dependent on the measurement of liver function
must be sensitive to the diffuse liver damage usually
found in toxic jaundice and relatively insensitive to
the more local type of injury found in biliary ob-
struction,.

When patients are ill with acute hepatitis, the
physician is faced with the problem of deciding when
the pathologic lesions have subsided, when the illness
has cleared, and when the patient is ready to return to
an active life., The problem is far from academic, for
it has been clearly demonstrated that the chances of
developing complications, be they relapse, delayed re-
solution, or cirrhosis, are considerably increased by
allowing a patient to return to a full and active life
too soon in convalescence,

The physician's decision cannot be based purely
on clinical considerations because, following the sub-
sidence of clinical symptoms and signs of liver disease,
there remains a period of smouldering activity which
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can be detected only by finding disturbed tests of
liver function. In the majority of patients ill with
acute hepatitis, liver function tests return to normal
slowly, and usually all tests do not become normal sim-
ultaneously. Moreover, it has been shown that the
course of recovery is usually not smooth, but is pun-
ctuated by mild remissions, which often are sub-
clinical in nature and which are only detectable by
one or more liver function tests,

The question arises as to which of the multitude
of liver function tests is most reliable and of the
greatest help to the physician in deciding when his
patient is fit to return to work. The answer has
economic as well as clinical significance,

In this paper an attempt is made to evaluate a
new liver function test, serum cholinesterase activity,
from the viewpoint of accuracy in differentiation of
jaundice and liver disease, practicality of usage, and

comparison with other standard liver function tests,
















































investigators reported determinations on 21 cases of
jaundice and 7 other instances of liver and biliary dis-
ease, as well as 60 controls. Since fever and anemia
also influence the cholinesterase activity, they tab-
ulated the temperature at the time of drawing the bleood
and recorded the hemoglobin. Their results are shown in
Table I. It is obvious from these figures that there

is a tendency to depressed values in cases of hepatic
and biliary tract disease, However, there was no
attempt by these authors to distinguish between ob-
structive and non-obstructive jaundice.

The next investigator to indicate clearly the
cholinesterase level in liver disease was McArdle, 1940,
(6). This investigator ran a series of 270 determinations,
including 40 normal adults and 71 patients with either
cirrhosis, hepatitis, metastases in the liver, or
jaundice as the result of cardiac failure or uremia.
Using the method of Jones and Tod, 1937, (19) the
range was from 50 to 121 units, with a mean of 78 unitsg
A value below 50 units was arbitrarily set to indicate
liver damage. In 79% of 71 patients with liver disease
the value was below 50 units, the range being 10 to
70 units and the mean 36 units. The initial figure
for cholinesterase was 50 units or above in 21 (87.5
percent) of the 24 instances of obstructive jaundice,
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with 68 normals and 69 with hepatocellular disease,

This study indicated that in approximately 80 percent

of patients ill with hepatocellular disorders one may
expect to find serum cholinesterase activity below
normal values, Conversely, the serum cholinesterase
activity in patients suffering with uncomplicated extra-
hepatic obstructive jaundice is normal. Because serum
cholinesterase is a sensitive index of hepatocellular
function, a low level in a patient ill with obstructive
jaundice probably indicates that the liver has been
damaged by some complicating factor. These authors
believe that this is the case even if other liver function
tests are normal.

In addition to these ‘determinations, serial det-
erminations of serum cholinesterase and other standard
liver function tests were carried out in six patients
ill with chronic liver disease for a period of 70 to
240 days. An excellent correlation was obtained between
changes in the clinical status of the patients and
changes in the serum cholinesterase activity. Such
changes were not reflected in a uniform manner by the
other tests,

In a series of 211 determinations compiled by
Alcalde, 1950, (21) the values in liver disease were
found to be consistently low, especially in cirrhotic
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TABLE I

Cholinesterase

Case Age Diagnosis Van den Icteric Hemoglobin Temp.
. e Activity Berg Index (percent)
1 38 Cirrhosis 10 1/67,000 14 63 99.4
2 56 Cirrhosis with
hepatitis 13 1/250,000 27 85 98,6
3 62  Toxic hepatitis 15 147,000 35 70 101
L 54 Toxic hepatitis 18 - - 20 98 100.2
5 o4 Cirrhosis 19 14500,000 56 96 99
6 59 Cirrhosis, cholemia 20 1/100,000 2 86 99.6
7 48 Cirrhosis, toxic
hepatitis 22 1/100,000 12 L6 98.6
8 13 Liver abcess,
actinomycosis 24 1/50,000 14 78 99.8
9 51  Acute hemolytic icterus 29 1/108,000 30 30 99
10 23 Tertian malaria 30 1/80,600 12 75 99
11 63 Cancer of pancreas 31 1/60,000 15 70 103
12 56 Cancer of pancreas 34 1/80,000 23 85 98
13 42 Acute pancreatitis 38 1/14,000 50 -- 100
U 46 Cholelithiasis 40 1/60,000 4O 72 9
15 56 Chronic cholecystitis L6 1/250,000 27 78 98.6
16 50 Cholecystitis with
cholelithiasis L8 1/17,000 42 85 98.6
17 71  Hepatosplenomegaly 55 1/100,000 12 72 102
18 26 Catarrhal jaundice 57 - 36 /53 99
19 25 Catarrhal jaundice 63 1/80,000 13 80 98.6
20 8  Catarrbal jaundice 64 1/110,000 18 90 100
21 17  Hodgkins disease 76 1/70,600 20 0 99
.} 31 Actinomycosis 11 - - 58 103
23 66 Cirrhosis 17 1/500,000 N 11 98.6
24, 71 Acute cholecystitis 25 1/500,000 5 70 99.2
25 65 Splenic vein thrombosis 29 1/500,000 6 36 98.6
26 27 Bilharzia of liver L2 1/200,000 12 50 100,
27 45 Chronic colecystitis 48 1/500,000 8 85 99
28 51 Chronic cholecystitis 65 1/300,000 5 83 98.6

Cases 22 to 28 without jaundice

Normal value of cholinesterase activity under 50



TABLE II

Test Authors Number of Number of Percent

Cases Positive Positiv

Results _ Results
Levulose Tolerance Test Kimball (1939) 149 81 57

Estimation of Total Blood |

Sugar Steward, Scarberough (1938) 43 21, 56
Levulose Tolerance Test Stoffer (1935) 70 38 54
éf Estimation of Blood Levulose Steward, Scarborough (1938) 59 45 75
[ Estimation of Blood Levulose Herbert & Davison (1938) 38 31 82
Bromsulphalein Test Stoffer (1935) 52 32 62
Bromsulphalein Test Cornell (1929) 51 26 50
Bromsulphalein Test O'Leary, Greene & Rowntree (1929) 67 5k 80
Bilirubin Tolerance Test Stoffer (1935) 72 62 86
Hippuric Acid Synthesis Test Quick (1936) 37 33 89

Cholinesterase Test McArdle (1940) 71 56 79
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