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Macroamylasemia in a Patient with Acute Appendicitis

: A Case Report

subsided.
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INTRODUCTION

Macroamylasemia is a condition of persistently ele-
vated setum amylase activity with no apparent clinical
symptoms of a pancreatic disorder (1-2). It was atcrib-
uted to the presence of a large-sized amylase-immuno-
globulin complex which precluded its excretion into utine
even though renal function was unimpaired (1). Macto-
amylasemia is found in approximately 0.4% of the gen-
eral population in Western countries (3, 4). To the best
of our knowledge, however, this is the first report of
mactoamylasemia in Korea.

We recently expetienced a case of macroamylasemia in
a patient with acute appendicitis. After treatment with
appendectomy, abdominal pain subsided, but serum am-
ylase activity was persistently elevated. Thete was no rea-
sonable explanation for the cause expect for macroamy-
lasemia.

CASE REPORT

A 17-year-old female was admitted with epigastric and
right lower quadrant abdominal pain for one day. The
abdominal pain was relatively localized in right lower

Macroamylasemia is a condition of persistent, elevated serum amylase activity
with no apparent clinical symptoms of a pancreatic disorder. In Korea, however,
no such case has been reported to date. We report a case of a 17-year-old
female diagnosed with macroamylasemia and acute appendicitis. One day
earlier, she developed epigastric and right lower quadrant abdominal pain. She
was characterized by high level of serum amylase, but normal lipase. Amylase
isoenzyme analysis demonstrated increased fraction of salivary type and follow-
up amylase level was persistently increased. Immunofixation disclosed the
macroamylase binding with an immunoglobulin, consisting of IgA and kappa
chain. The patient was treated by appendectomy, and the abdominal pain

679

Jun Won Um, Kwang Hee Kim*,

Min Seung Kang*, Jeong Hoon Choe’,
Jeoung Won Bae, Yun Sik Hong, Sung Ock Suh,
Young Chul Kim, Cheung Wung Whang,
Sae-Min Kim

Departments of General Surgery, Internal
Medicing*, and Pediatricst, Korea University
College of Medicine, Secul, Korea

Received : 18 May 1999
Accepted : 15 June 1999

Address for correspondence

Jun Won Um, MD.

Department of General Surgery, Korea University
College of Medicine, 126-1, 5-ga, Anam-dong,
Seongbuk-gu, Seoul 136-705, Korea

Tel : +82.2-920-5978, Fax : +82.2-928-1631

E-mail : thumbsup@soback.komet.net

quadrant (RLQ) abdomen and did not radiate into the
flank or right inguinal area. She was free from febrile
sense, chills, or diarthea, but three bouts of nausea devel-
oped during abdominal pain. She did not have any his-
tory of hepatitis, diabetes, tuberculosis ot alcohol intake.

On admission, she was acutely ill-looking. Her blood
pressute was 130/90 mmHg, respiration tate 21 per min,
and body temperature 36.4C. Physical examination re-
vealed clear lung and heatt sounds. Abdominal physical
examination showed marked decreased bowel sounds, soft
abdomen, localized abdominal tenderness with tebound
tenderness in RLQ abdomen, but neither liver ot spleen
was palpated.

Labotatoty evaluation revealed a white blood cell count
of 7600/uL, hemoglobin 13.5 g/dL, hematoctit 38.7%,
aspartate aminotransferase 14 TU/L, alanine aminotrans-
ferase 5 TU/L, total protein 6.4 g/dL, albumin 4.2 g/dL,
alkaline phosphatase 49 TU/L, total bilirubin 0.6 mg/dL,
total cholesterol 148 mg/dL, triglyceride 58 mg/dL,
blood glucose 109 mg/dL, creatinine 0.8 mg/dL, amylase
639 U/L, and lipase 36 U/L. Amylse/creatinine clearance
ratio was 0.5% and salivary type isoamylse was predom-
inantly incteased in fraction of 86.0% by two consecutive
electrophoretic isoenzyme analysis (Fig. 1). Immunofix-
ation disclosed the macroamylase binding with an immu-
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Fig. 1. Serum amylase isocenzyme electrophoresis showed
increased total amylase activity. S-type isoamylase was 84.0%
and P-type isoamylase was 16.0%.

noglobulin, consisting of IgA and kappa chain (Fig. 2).
Enzyme-linked immunosorbent assay (ELISA) for human
immune deficiency vitus was negative. Setological tests
for hepatitis B and C were all negative. The utinalysis
result was normal. Chest radiography showed no abnot-
mal infiltration or mass in both lung fields and abdom-
inal computed tomography revealed no significant abnot-
malities, including in the pancreas. Diagnosis of acute
appendicitis was made from symptoms and physical find-
ings, but routine preopetative laboratory finding in serum
amylase was high up to 639 U/L. Appendectomy was
petformed and abdominal pain subsided soon. Howevert,
follow-up of serum amylase activity, two days after opet-
ation, showed 552 U/L and persistently increased values
between 500 to 600 U/L in three months post-opetative
period (Table 1).

DISCUSSION

Amylase are enzymes that catalyze the hydrolysis of
amylopectin, amylose, glycogen, and their partially hy-
drolyzed products (1). @-amylase occuts in animal tissue

Table 1. Serum amylase and lipase levels of the patient

Post-Op. days Amylase (U/L) Lipase (U/L)

-1 639 36
0 514 21
2 468 47
6 500 -

10 552 38

26 534 -
60 654 49
90 557 6

Fig. 2. Serum amylase immunofixation showed the macro-
amylase binding with an immunoglobulin which consists of IgA
and kappa chain.

and fluid, B-amylse found in both animals and plants,
and y-amylase is found in numerous fungi (1). Of these
three amylase, only @-amylase is of clinical interest and
is predominantly of pancreatic and salivaty otigin. a-
amylase of pancreatic and salivary origin is abbteviated
to P-type and S-type isoamylase, tespectively. These two
types of amylase are closely related enzymes but also
have otgan-specific variations. P-type is synthesized by
the acinar cells of the pancreas and account for 40% in
all measurable serum amylase (5, 6). On the other hand,
S-type is ptesent in parotid, sweat gland, lung, and fal-
lopian tube, and represents about 60% in otigin (1,5, 6).

Serum amylase is increased in acute pancreatitis on the
initial day of symptoms and remains elevated in most
patients (7). Increases in total serum amylase reflect leak-
age of P-type isoamylase from the inflamed pancreas with
subsequent teabsotption into the systemic circulation
from venous pathways. However, in intra-abdominal con-
ditions such as intestinal perforation, disease of salivary
glands, macroamylasemia, or tumots, total serum amy-
lase activity is also increased (7, 8). Among these numet-
ous clinical situations unrelated to the pancreas, macto-
amylasemia is a condition of persistently elevated serum
amylase activity with no apparent clinical symptoms of
a pancreatic disorder (1, 2,9) and is found in approx-
imately 0.4% of the general population (3, 4). In macto-
amylasemia, a macromolecular complex consisting of am-
ylase linked to immunoglobulins circulates in the plasma
and usually causes benign hyperamylasemia with low ot
normal amylasutia. In this case, immunofixation consist-
ing of an macromolecular complex between amylase and
IgA-kappa chain immunoglobulin disclosed the macto-
amylase. A vatiety of conditions such as malabsorption,
cancer, liver disease, and diabetes has been reported to
be associated with macroamylasemia (2, 10, 11). Thus, it
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is clinically important to differentiate macroamylaseria
from other conditions associated with hyperamylasemia,
especially in patients with abdominal pain.

Macroamylasemia pet se is not a disease entity because
no clinical symptoms is consistently accompanied. It is
an benign condition that may occur in appatently healchy
individuals and is found mote frequently in males than
in females (2, 6). Any patient with hyperamylasemia, a
very low amylase/creatinine clearance ratio, and normal
renal function should be consideted for the possibility of
having mactoamylasemia (1, 8). The biochemical charac-
tetistics of clinical implications ate unknown, requiring
different methods for its detection that will give a better
efficacy and reproducibility. In this case, initially thete
was clinical problem in diagnosing macroamylasemia
because acute appendicitis was known to increase serum
activity of amylase (8). Howevet, serum amylase activity
was persistently increased for three months during follow
up after treatment with appendectomy in out patient.
Serum creatinine level, amylase/creatinine clearance ratio,
and serum lipase levels wete all within normal limits. In
our case, direct demonstration of the existence of macto-
amylase molecule, petsistently increased serum amylase
activiies combined with normal serum lipase, normal
creatinine and low amylase/creatinine clearance ratio wete
diagnostic. In addition, acute pancreatitis could be ex-
cluded because serum P-type isoamylase was not in-
creased and the pancreas in the abdominal CT scan was
notmal. The patient had no classical symptoms and signs
of acute pancreatitis. Because the occurrence of macro-
amylasemia may be an eatly sign of disease (2), however,
it is needed to monitor clinical symptoms and signs in
the patient.
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