LABORATORY DIAGNOSIS OF PANCREATITIS
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Tests for the diagnosis of acute and chronic pancreatitis can broadly be divided into three categories.
The first category consists of the tests of exocrine pancreatic function which comprise of (a) direct
stimulation of pancreas e.g., Secretin Test (Dreiling and Hollander, 1948; Dreiling and Janowitz, 1962;
Dreiling et al., 1964; Dreiling, 1971) and Secretin-Pancreazymin Test, the later providing the additional
information of measurement of pancreatic enzymes compared to the Secretin Test which determines the
volume and concentration of bicarbonate in the duodenal juice; (b) Indirect stimulation of the pancrease
by various tests. Lundh test meal has proved useful in chronic pancreatitis particularly with associated
pancreatic insufficiency and steatorrhoea (Cook et al., 1967; Mottalcb et al., 1973; Waller, 1975) but
the test has certain limitations and has also been found by Gyr et al (1975) to be less sensitive than
Secretin test in the diagnosis of acute or mild chronic pancreatitis. Tests consisting of acid perfusion
into the duodenum resulting into the stimulation of bicarbonate secretion indirectly through
endogenous release of Secretin and the tests comprising of duodenal infusion with a mixture of
aminoacids, fatty acids, and dextrose resulting in secretion of pancreatic enzymes through the release of
pan-creazymin are still investigative although impaired pancreatic enzyme response has been observed
in patients with chronic pancreatitis. Recently a new test has been evaluated in patients with chronic
pancreatitis which comprises of indirect measure of luminal chymotrypsin by using a synthetic peptide
Bz-Ty-PABA. This peptide, after oral administration, is hydrolysed by pancreatic chymotrypsin to
liberate para-aminobenzoic acid which is absorbed from the gut and excreted in the urine.
Concentration of PABA in urine reflects the chymotrypsin activity and has been found to be
significantly lower in chronic pancreatitis than in controls (Arvanitakis et al., 1976; Bornschein et al.,
1976; Gyr et al., 1976). Though easy to perform, the test has certain limitations, (c) Tests for indirect
measurement of intraluminal digestive products e.g. qualitative examination of steel for fat and meat
fibers and quantitative estimation of fecal fat in 72 hours, samples are helpful in the diagnosis of
chronic pancreatitis but usually only when 85-90% of the enzyme secretion capacity of the gland has
been lost (Di Magno et al., 1973). Fecal nitrogen estimation is used to determine azotorrhoea which is
also evident only at a late stage of the pancreatic disease. Estimation of fecal trypsin and preferably
chymotrypsin in 24 hours sample of stool is sometimes used as a screening procedure which tends to be
low in steatorrhoea. Starch and gelatin tolerance test or radioisotope tests measuring fat digestion have
become obsolete.

The second category of the tests utilizes the pancreatic enzymes in various body fluids as a means of
diagnosis in pancreatic disorders. Clinical significance of serum amylase has recently been reviewed by
Salt Schenker. It is usually elevated in acute or relapsing acute pancreatitis but it may be elevated in
other conditions as well and usually marked elevation of serum amylase is found more often in biliary
tract disease, perforated peptic ulcer and abdominal trauma than in pancreatitis (Adams et al., 1968;
Geokes et al., 1972). Its diagnostic significance is therefore limited, and confirms diagnosis in
approximately 75-80% of cases. Urinary amylase levels (Normal range 900-6,000 S.U./24 hrs) alone
are significantly influenced by renal excretory function and the test is helpful in the diagnosis of acute
pancreatitis only when used in conjunction with other specific tests. Recently the amylasecreatinine
clearance ratio has been extensively evaluated as a test of acute pancreatitis. It is shown that renal
clearance of amylase is increased than that of creatinine (Levitt et al., 1969) and the ratio of Cam/Cer
usually exceeds 6% (7-14%) in acute pancreatitis than the normal range of 1.5%. It is easy to perform
and can be utilized to distinguish acute pancreatitis from other conditions associated with
hyperamylasemia (Warshaw and Fuller, 1969) but may also be positive in pancreatic carcinoma,
diabetic ketoacidosis and burns (Levine et al., 1975). Amylase level is elevated in pleural fluid in case



of exudative pleural effusion associated with pancreatitis and in peritoneal fluid in pancreatic ascites.
Several isoenzymes of serum amylase have been identified, measured and utilized in an attempt to
enhance the specificity of the test. Serum lipase activity is frequently elevated in acute pancreatitis and
parallels the amylase elevation. Liften and coworkers (1974) have experienced lipase elevation in 63%
of the patients, amylase elevation in 10% and both enzymes were elevated in 83% of the cases.

Third category comprises of the studies of pancreatic structure. This includes a plain X-ray of the
abdomen. In acute pancreatitis it is dia-gnostically helpful in 30-50% of the cases (Clemett, 1967; Stein
and Lepanto, 1976) and may reveal "Sentinel loop" of dilated small bowel, or the "colon cut-off sign"
or duodenal distension with occasional air-fluid levels. In chronic pancreatitis the pathognomonic
finding is pancreatic calcifications which occur in 30-75% of the cases and this finding is rare in
pancreatic cancers or benign tumors. Ba-meal series is helpful in the diagnosis of a pancreatic mass
showing displacement of the stomach or "C-loop sign". In acute pancreatitis, edema and inflammation
of papilla of Vater may give rise to the "papillary sign" on a duodenal film. Hypotonic duodenography
using selective infusion of barium into the duodenum after intubation and I.V. administration of
glucagon or anticholinergic drugs produces atonis of duodenal walls and permits detailed visualisation
of duodenal mucosal changes in extensive inflammatory conditions or tumors of head of pancrease.
Diagnostic yield of this procedure has approached 85% (Eaton and Ferrucci, 1973) but the
contraindications of anticholinergics should be kept in mind. Pancreatic scan as a diagnostic mean has
been found unsuccessful because of high false positive (30 to 40%) and false negative (15%) diagnosis
(Ferrucci and Eaton, 1973). Selective angiography of celiac and superior mesenteric arteries is usually
indicated in pancreatic cancer and islet-cell tumour. Ultrasonography, a non-invasive procedure, is the
procedure of choice in diagnosis of pseudocysts (Stuber et al., 1972; Walls et al., 1975) and their follow
up and may provide information about edema and inflammation of the tissue and pancreatic
calcifications in acute or relapsing or chronic calcifying pancreatitis. Computed Tomography (CT
Scanning) is helpful in detection of pancreatic tumor but its differentiation from inflammatory mass is
usually not possible by CT-scan only. Endoscopic retrograde cholangiopancreatography (ERCP)
provides a diagnostic information in 60 to 85% of the cases which may be increased by the cytological
examination of pancreatic fluid collected from pancreatic duct. The procedure requires skill and the
complications have been found to be rare in experienced hands. Recently percutaneous biopsy of the
pancrease following localisation of pancreatic tumor by ultra sound (Smith et al., 1975) has been
devised to detect the pancreatic cancer.
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