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Radlolog:cal features :
resence of pancreatic calculi is the hall-
mark of FCPD. The calculi are multiple, large,
rounded, dense, discrete and almost always
confined to larger ducts. They are usually
seen to the right of the first or second lumbar
ventebrae, and often the whole pancreas may
be studded with calculi. We (Chari etal, 1991;
1992) and Geevarghese (1968) have shown
thatin FCPD, unlike in alcoholic pancreatitis,
calculi are very rarely seen to the lefi of
verterbrae i.e. inthe tail region of the pancre-
as, as they tend to start in the larger ducts, i.e.
inthe head region and then proceed tailward.
The opposite appears to be the case in alco-
holic pancreatitis.
If pancreatic calculi are definitely present

€ At Prssis of CRIGhiCPMcremitis,
and hence of FCPD, is obvious. However we
have shown that while the sensititivity of
pancrealic calculi is quite good with a plain
abdonimal x-ray, the specificity improves if
an imaging technique is also used eg. ultra-
sound (Suresh et al, 1988). Ultrasound and

computerized tomography also help to con-

[firm the location of calculi within the pancre-
atic duct and to document ather featuses of
chronicpancreatitis, eg. ductal dilatation. They
also provide informationsegarding the struc-
tural changes in the gland panicularly the
ductal morphology. Ultrasound findings re-
ported by Mohan etal (1985a) include shrink-
age insize of the gland. increased echogenicity
and ductal dilatation which is often very
marked. CT scanning has allowed a closer
look at pancreatic morphology during life
(Yajnik. 1992). The pancreatic mass is pre-
served in the "early” stages and swelling of
¢ the parenchymais evident. Inmore advanced
stages. the pancrease shows varying degree
of atrophy and finally there may be very litde
pancreatic parenchyma, its place being taken
by a"bag of stones”, Insome cases, fat infiltra-
tion is prominent. Between ultrasound and
CT the former is obviously the first choice
because of the cost factor and also because in
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those who are very lean, ultrasound offers

certain advantages. However the pancreatic’
imaging is far better with CT which also helps

to pick up micro-calculi who could be missed

on plain abdominal x-ray. Mass lesions (eg.

carcinoma) are also better delineated on CT
scan.

Endoscopic retrograde pancreatography
(ERP) is rarely required to diagnose FCPD.
However it is-sometimes useful to diagnose
“non calcific FCPD" where the ductal abnor-
malities help to diagnose this condition
(Balakrishnan et al, 1985). ERP is usefu} in
patients in whom surgery is being planned as
knowledge of the duct morphology can help
to decide the type of surgery. This is also

._itis not necessary to use other imaging techs"#aseful in suspected cases of pancreatic can-

¢ér Becufing in FCPD patients. Finally ERPis™ ™™
often done asa therapeutic procedure where-

by sphincterotomy with removal of stones
near the head is done or where stents are
placed.

Pathology of pancreas

The pathology of the pancreas in FCPD has
been described in detail by Nagalotimath
(1980} and Nair and Latha {1986). Maco-
scopically, the pancreas of FCPD patients is
usually small, atrophicandfibrosed. The ducts
are dilated with multiple calculi in the major
ducts or its tributaries. Mucinous putty-like
material which are protein plugs, form the
initial nidus on which calcium deposition
takes place. The calculi are composed of
carbonates, with traces of phosphates, ox-
alates, magnesium and proteins. Pitchumoni
and colleagues have reponted on the ulira-
structure of pancreatic calculiin FCPD (Schultz
et al. 1986). .

Studies on the histopathology of the pan-
creas have been based on biopsy or autopsy
specimens but in most studies, only patients
with advanced stages of the disease have
been studied. In the initial stages. inflamma-
tory changes may be seen in the exocrine
pancreas, These consist of infiltration by lym-
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phocytes, plasma cells and eosinophilic cells. .

As the disease progresses, widespread de-
struction of acini occur and inflammatory
cells may not be seen. Fibrosis starts early and
classically leads to "cirrhosis of the pancreas".
In some cases, extensive fat infiltration also
occurs. Ducts and ductules show degenera-
tive changes, and the lining epithelium may
show squamous cell metaplasia. Ductules
crowd together due to loss of intervening
acinartissue and also shoW true proliferation..
frr sofhie paterms pathological #hanges sug-
gest 'localised and arrested' disease
(Nagalotimath et al 1980).

The islets of Langerhans appear to be
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__tion of blood supply.
i

. sognal in most cases. Faecal chymotrypsin

'

- intact till fairly advanced stages of the dis-

ease. Nesidioblastosis has been described by

- Nairand Latha (1986). Theislets are probably

destroyed later due to surrounding fibrosis
(‘strangulation"), and possibly also by disrup-

Exocrine pancreatic function
Several authors have reported on exocrirte
pancreatic function in FCP. Punnose et al
(1987) reported on usefulness of the Lundh
meal test. Using a cut-off point of 21 u/ml,
93% of the calcific FCP cases, compared with
27% of the non-calcific variety, had low tryp-
tic activity. Secretin-pancreozymin tests
(Balakrishnan et al. 1988) showed that the
lactoferrin levels of the pancreatic juice was
considerably higher in Indian controls and
patients with chronic pancreatitis compared
to their Euroepan counterparts.

Serum immunoreactive trypsin measure-

. mentsshow a spectrum of exocrine pancreat-

icinvolvement (Yajnik et al, 1989 and 1990).
In early cases serum immunoreactive trypsin
levels are subnormal only in a few subjects,
while in some it was markedly elevated sug-
gesting active pancreatitis. Inadvanced cases
serumimmunoreactive trypsin level was sub-

(FCT) measurements (Yainik.

Mohanetal, 1989b) and pancreatic isoamylase
(Yajnik et al. 1989; Wiyono 1988) have also
been used to assess exocrine pancreatic in-
sufficiency in FCPD patients. In our experi-
ence, faecal chymotrypsin testis a simple and
inexpensive method for screening for exo-
crine pancreatic insufficiency in FCPD pa-

tients with a high specificity although the o

sensitivity is not satisfactory, particularly to
pick-up early stages of the disease (Mohan et
al. 1989b).

Criteria for diagnosis and
variability of FCPD
Despite excellent clinical descriptions of the
disease, till recently no criteria had been laid

. downasyetforthe diagnosis of FCPD. Mohan

etal (1994; 1985) were the first to propose a
setof criteria for the diagnosis of FCPD, based
on an extensive review of the literature and
these criteria have been fairly widely accept-
ed (Yajnik 1992). Table 1 lists Mohan's crite-
ria for FCPD. P .

f
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Tabel 1. Mchan's criteria for Fibrocalculous Pancreatic Diabetes (FCPD) (Mohan etal, 1988)

 (c) Steatorthoea -
2 ‘(d) Abnormal pancreatlc funcbon test

3 pnmary hyperparathyroidism, etc.

1. A patient should originate from a "tropical” country:
2. "Diabetes” should be present according to WHO Study Group (1 985) criteria..

3. Evidence of chronic pancreatitis must be present: .
N Pancreatlc calcull on x-ray a.bdomen or atleast Ihree of the !olfowmg

: (a)Abnormal pancreatu: morphology on sonography/CT Scan
(b) Recurrent abdomlnai pann since chlldhood ;

4% Absence of other causes of chronic pancrealms |e alcohollsm hepato-biliary disease,

All the above studies highlight the fact
that fibrocalculous pancreatitis is a highly
variable (heterogenous) condition. in con-
trast to the earlier descriptions of the disease
modes three decades ago. Table 2 summariz-
es the variability with respect 1o the clinicai,
biochemical, ERP and histopathological fea-
tures of FCP.

Complications

It was earlier believed that being a secondary
form of diabetes, microvascular complica-
tions are rarely seen in FCPD. Our studies
(Mohan etal, 1985; 1988; Ramachandran et al
1985; 1987) and that of Geevarghese (1985)
have shown that microangiopathy occurs as
frequently in FCPD as in primary forms of
diabetes like NIDDM and IDDM. We (Rema
and Mohan 1989; Pitchumoni etal 1992) have
shown than sight-threatening forms of
retinopathy i.e. both maculopathy and prolif-
erative retinopathy do occur in FCPD
patients. Neuropathy, nephropathy and left
ventricular dysfunction. also occur in our
patients (Mohan etal 1985; 1988: Mohan and
Premalatha 1995: Ramachandran et al 1985
1987). Recently Govindan and Das (1993)
havereported on the occurrence ofautonom-
ic neuropathy in FCPD patients. We have also
recently shown that the prevalence of auto-
nomic neuropathy in FCPD is similar to
NIDDM patients (Mohan et al, 1996).

In contrast. macrovascular complications
were less common in FCPD, but sve have
reported on the occasional occurrence of
ischaemic heart disease and peripheral vas-
cular disease (Mohan et al 1989). The low
frequency of macrovascular complications

may be due to the relative youth of the
patients, leanness and the low cholesterol
levels (Mohan et al 1985b). The occurence of
complications in FCPD has recently
reviewed (Shelgikar et al 14

Complications dueto cliromn w* iitis
include pseudocysts, pancreatic als
ascites. Patients may present with obstructive
jaundice, which can either be due to stenosis
of the common bile duct or a stone obstruct-
ing the passage or due to associated
carrcinoma of pancreas. Recent studies from
our group (Chari etal 1993) and by Augustine
(1992) and Balakrishnan (1987) suggest that
FCPD could be a premalignant condition as
several patients with FCPD were noted to
develop carcinoma of the pancreas on long
term follow-up. Currentevidence (Charietal,
1993) suggests that the risk for developing
carcinoma in FCP is higher than in termperate
zone although the reasons for this are not
clear.

been

¢as and

Long term survival and causes
of mortality
Few studies have reported on long term
mortality and survival data in FCPD. We have
noted that long term survival of patients with
FCPD is quite good with several patients
surviving over 25 to 30 years after onset of

diabetes. The majority of deaths were related

to diabetes related causes especially diabetic
nephropathy. Severe infections, pancreatic
cancer and other chronic pancreatitis related
causes accounted for the remaining deaths
Yajnik and Shelgikar (1993) have also ob-
served that chronic infections and diabetes
related causes contribute to mortalit in FCPD.
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Tabel 2. Variability in Fibrocalculous Pancreatic Diabetes (Mohan and Premalatha 1995)

1. Symptoms’
2. Carbohydrate intolerance

Asymptoma!ic, marked symptoms

Nomal GTT, IG
- . Overt d:abetes

Ketos;s—resastant '
Ketosis- prone :

Only after provocatrve tests
“Clinical steat rhoea

Absent to mlld ductal changes
~ Marked ductual changes
(more common) *

Mild changes. calculi

-absent or small (iess common)

* Marked changes: (more common)
extensive fibrosis ductal
dﬁatataon muit:ple calcuh

s A

Management of chronic
pancreatitis

Pancreatic enzymes help to reduce
steatorrhoea and may indeed, alleviate
pancreatic pain in some cases. More often
however, pain is severe and intractable and is
not relieved even by powerful analgesics. At
this stage, surgical intervention may benefit.
The role of surgery in FCPD has been recently
reviewed (Mohanand Chari. 1994:; Thomas et
al. 1990). Sphincterotomy. side-to-side
pancreatico-jejunostomy (Puestow's proce-
dure)and endto side pancreatico-jejunostomy
(Duval's procedure) have been tried with
fairly good results. Many of these procedures
are benetficial with respect to alleviation of
pain. Some patients however have recur-
rence of pain. Tripathy and Samal (1987
reported that after surgery the mean daily
insulin requirement fell from 46 units to 34
units and that the basal serum insulin im-
proved from a mean of 4.3 to 10.2 micro
units: ml. Howeveritis likely thatthese chang-
es are transient and the diabetic status ap-
pears to be largely unaftfected by surgery.

Conclusion
Fibrocalculous Pancreatic Diabetes (FCPD) is

aunique form of diabetes secondary to chronic
pancreatitis seen in developing countries of
the world associated with either overt protein
calorie malnutrition or more likely with a
deficiency of certain micrountrients. FCPD
affects young individuals and has an aggres-
sive course to reach the end points of diabe-
tes. pancreatic calculi and exocrine pancre-
atic dysfunction in the majority of cases. There
are characteristic features of FCPD radiolog-
ically. ultrasonographically. on ERCP and on
histopathology. Although a secondary form
of diabetes. specific diabetes related compli-
cations do occur in FCPD. There appears to
be a high risk of developing pancreatic carci-
noma. Although the etiology of FCPD is still
unclear. the role of micronutrient deficiency
is emerging as a possible etiological or pre-
disposing factors. The contribution of genetic
factors and environmental toxins eg. cyano-
genic glycosides or other nutritional or toxic

- factors could lead to improved understand-

ing of other forms of diabetes as well and
merits Further study.
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