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Abstract

Background: This case highlights the emergence of diabetes as a significant global health concern and
discusses Fibrocalculous Pancreatic Diabetes, a distinct condition characterized by pancreatic
calcification and chronic inflammation resulting in pancreatic dysfunction. While typically seen in
young males in tropical regions with malnutrition, this case presents a rare instance of late-onset
disease in a female, a reported case in Bangladesh. The case involves a 53-year-old non-alcoholic
healthy female with a history of chronic pancreatitis leading to severe Insulin Dependent Diabetes
Mellitus. Abdominal imaging revealed typical pancreatic calcifications consistent with Fibrocalculous
pancreatic diabetes. This report underscores the importance of maintaining a high index of suspicion
for atypical presentations, even when diagnostic criteria suggest childhood onset of the disease.
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Introduction: Fibrocalculous pancreatic diabetes
mellitus (FCDP) is a distinct type of diabetes mellitus
that occurs due to chronic calcification of the pancreas
in young, non-alcoholic individuals, primarily found
in tropical regions !. The hallmark features of FCDP
include the onset of abdominal pain during childhood
and the presence of pancreatic calculi, which are
associated with dilation of the pancreatic duct and
fibrosis of the gland during adolescence 2 . Over the
years, various terms have been used to describe this
form of diabetes, such as Pancreatic Diabetes,
Pancreatogenous Diabetes, and Tropical Pancreatic
Diabetes. However, the World Health Organization
(WHO) Study Group Report on Diabetes has recently
adopted the term Fibrocalculous Pancreatic Diabetes
to specifically describe this condition 23.

In this case report, we present the case of a woman
with non-alcoholic chronic pancreatic calcification,

highlighting the unique characteristics and clinical
challenges of managing FCDP. This report aims to
contribute to the understanding of FCDP by detailing
the patient’s symptoms, diagnostic process, and
management strategies in a tertiary hospital setting in
Cumilla, Bangladesh.

Case Presentation

A 53-year-old Bangladeshi woman, with no prior
significant medical history, was referred to the
Internal Medicine department at Central Medical
College Hospital. The patient presented with a
nine-year history of recurrent epigastric discomfort,
initially misdiagnosed and treated as upper symptoms.
The abdominal pain was characterized as intermittent
and burning in nature, with radiation to the back.
Additionally, the patient reported concomitant
steatorrhea and subjective weight loss. There was no
reported history of alcohol or cassava consumption,
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gallstone disease, or hepatitis. Furthermore, the
patient’s family history was negative for pancreatic
disease or diabetes mellitus.

[

Fig 1: The abdominal X-ray reveals widespread
pancreatic calcification affecting the head, body, and
tail of the pancreas, with a notable concentration to
the right of the twelfth thoracic and first lumbar
vertebrae.

The patient’s initial blood glucose levels were within
normal limits; however, during routine follow-up
assessments, she was found to have poor glycemic
control, as evidenced by an elevated fasting plasma
glucose level of 122 mg/dL and a significantly high
HbAlc of 13.8%. Initially managed with oral
hypoglycemic agents, she was transitioned to
biphasic insulin therapy four years prior due to
inadequate glycemic control. Her current insulin
regimen consists of 16 units in the morning and 10
units in the evening.

Despite the persistent poor glycemic control, the
patient has not experienced any episodes of
ketoacidosis. Moreover, she does not report any
osmotic symptoms, and there is no clinical evidence
of macrovascular or microvascular complications
commonly associated with diabetes. However, it is
noteworthy that she has not yet been evaluated by
nephrology or ophthalmology specialists to
definitively rule out such complications.

The patient has been receiving ongoing management
for chronic pancreatitis. Her treatment regimen
includes medical therapy with 30,000 IU of
pancreatic enzyme supplements daily, along with
other essential micronutrients. Additionally, she has
undergone surgical intervention for her condition.

Fig 2: Magnified view of the X-ray abdomen
showing generalized pancreatic calcification

The patient has been undergoing annual Endoscopic
Retrograde  Cholangiopancreatography  (ERCP)
procedures combined with stent placement. This
recurring interventional approach has proven to be
highly effective in mitigating her chronic abdominal
pain, providing significant symptomatic relief.

Upon physical examination, the patient presented as
emaciated, with a Body Mass Index (BMI) of 19.2
kg/m?, indicating underweight status. She exhibited
mild pallor without icterus, and there were no
peripheral stigmata indicative of chronic liver disease
or any clinical features suggestive  of
hemochromatosis.

Radiographic imaging, including abdominal X-rays
(Figl, Fig 2), revealed diffuse pancreatic calcification
involving the head, body, and tail, consistent with
chronic pancreatitis.
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Ultrasonography (USS) and Computed Tomography
(CT) scans of the abdomen further corroborated this
diagnosis, demonstrating pancreatic atrophy and the
pathognomonic “bag of stones” appearance.

Hematological investigations revealed hypochromic
microcytic anemia, with a hemoglobin level of 8.5
g/dL. Iron studies confirmed iron deficiency anemia,
with a transferrin saturation of 13% (normal range:
20-50%). Biochemical analysis showed marginally
elevated alkaline phosphatase at 317 IU/L and
hypoproteinemia. Thyroid function tests were within
normal limits, with a TSH level of 4.43 ulU/mL. The
lipid profile indicated low levels across parameters.
Urinalysis demonstrated marginal microalbuminuria,
with a urine albumin:creatinine ratio of 30.39.

Tumor marker Carbohydrate Antigen (CA19-9) was
13 U/mL, and the C-peptide level was at the lower
end of the normal range at 0.5 nmol/L (normal range:
0.5-1.15). Based on this comprehensive clinical,
radiological, and laboratory evaluation, a diagnosis of
fibrocalculous pancreatic diabetes (FCDP) was
established.

The patient’s treatment regimen focused on three key
aspects: glycemic control, pain management, and
maintenance of both exocrine and endocrine
pancreatic functions. Upon follow-up assessment, the
patient  demonstrated  clinical  improvement,
characterized by a modest increase in BMI to 19.9
kg/m?, achieved good glycemic control, and is
currently experiencing pain-free status.

Discussion

Fibrocalculous pancreatic diabetes (FCPD) is a
distinct type of diabetes that occurs due to pancreatic
calcification in individuals who do not consume
alcohol, typically affecting young people !. Most
FCPD patients are diagnosed with diabetes between
ages 10 and 40, and many have a history of severe,
recurring epigastric pain 4 While cases of FCPD
beginning in childhood have been reported in Africa
and Asia, this particular patient’s case is unusual.
They developed FCPD symptoms at age 49, which is
considered late-onset, and had no history of such
symptoms during their youth. A previous case report
shows two cases of FCPD in elderly which is very
rare similar to this case °.
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Several factors contribute to the development of
fibrocalculous pancreatic diabetes (FCPD). These
include genetic predisposition, poor nutrition, and the
harmful effects of cyanide, which is commonly
ingested through frequent consumption of cassava.
Additionally, deficiencies in vitamins C and A lead to
increased oxidative stress in the body, further
contributing to the disease’s onset °.

The three key features of fibrocalculous pancreatic
diabetes (FCPD) are abdominal pain, steatorrhea, and
diabetes. Abdominal pain is the most common
symptom, characterized by severe, radiating
discomfort in the epigastric region, with periods of
improvement and worsening’. About one-third of
patients report passing large, oily stools, although our
patient’s stool test showed no fat globules, likely due
to a low-fat, high-carbohydrate diets.

Pancreatic calculi are often visible on abdominal
X-rays. Ultrasound and CT scans help locate these
stones and show other signs like atrophy, fibrosis,
duct dilation, and in extreme cases, a ‘bag of stones’
appearance?.

Despite high blood sugar levels, ketosis is usually
absent, possibly due to some remaining beta-cell
function, as indicated by moderate C-peptide levels.
Most patients need insulin to manage their high blood
sugar °.

In patients who have negligible C-peptide, it was
proposed by Yajnik that the mechanisms other than
beta-cell function are also involved $. The key factors
are as follows:

1. Residual B-cell function adequate to prevent
ketosis

2. Concomitant destruction of A-cells and thus loss
of glucagon, a major ketogenic hormone

3. Subcutaneous fat loss and therefore reduced
supply of non-esterified fatty acids (NEFAs) —
the ‘fuel’ for ketogenesis

4. The resistance of subcutaneous adipose tissue
lipolysis to adrenaline

5. Carnitine deficiency affecting the transfer of
NEFA across the mitochondrial membrane.
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Diagnostic criteria for FCPD [10] :

1. Occurrence in a ‘tropical’ country

2. Diabetes by the WHO study group criteria[11]
3. Evidence of chronic pancreatitis: pancreatic

calculi on X-ray or at least three of the following:

Abnormal pancreatic morphology by USG
Chronic abdominal pain since childhood
Steatorrhoea

Abnormal pancreatic function test.

The absence of other causes of chronic
pancreatitis i.e., alcoholism, hepatobiliary
disease or primary hyperparathyroidism, etc.

roo o

In this patient’s case, the diagnosis of fibrocalculous
pancreatic diabetes (FCPD) was made based on
recurring abdominal pain, diabetes without ketosis,
and evidence of pancreatic calculi seen on ultrasound
and xray scans.

FCPD patients may develop small blood vessel
(microvascular) complications such as retinopathy,
neuropathy, and nephropathy. Large blood vessel
(macrovascular) issues are less common, likely due
to their young age, lean body type, and low
cholesterol levels 215,

However, one case reported severe peripheral
vascular disease with gangrene without other risk
factors for atherosclerosis, suggesting the need for
thorough foot examinations at least annually. A study
of 30 FCPD patients found cardiac autonomic
neuropathy in 63.3%, indicating a need for frequent
autonomic dysfunction screenings '°.

Although rare, a high level of suspicion is needed
when managing diabetes. The main treatment
involves good blood sugar control, pancreatic
enzyme supplements for malabsorption, and
nutritional support to prevent complications.
Misdiagnosed or delayed diagnoses can lead to
life-threatening issues like pancreatic cancer, so
regular screenings are also essential.

Conclusion

While fibrocalculous pancreatic diabetes (FCPD) is
typically seen in young people, this rare case
demonstrates that it can also affect middle-aged
individuals, even without a history of abdominal pain
in childhood. This underscores the importance of
maintaining a high level of suspicion for FCPD to
ensure early diagnosis and prompt treatment.

To enhance the quality of life for FCPD patients,
several key factors are crucial: achieving and
maintaining good blood sugar control with regular
monitoring, providing effective pain relief,
addressing deficiencies in both macro and
micronutrients, and managing pancreatic failure.
These comprehensive care strategies are essential in
improving outcomes and well-being for those living
with FCPD.

Acknowledgments

We want to thank all the clinical staffs in the hospital
who Participated in the treatment of the patients.
Funding information

This research did not receive a particular grant from
any Governmental, private, or non-profit funding
source.

Conflict of interest statement

The authors state that they have no known conflicting
Financial interests or personal relationships that may
be Seen as having influenced the work described in
this study.

Data availability statement

All the required information is available in the
manuscript itself.

Ethics statement

The Institutional Review Board of Central Medical
College in Cumilla, Bangladesh, approved this study.
A formal letter was provided as clarification for
conducting thisCase review. For publishing of the
clinical details and photographs in this article, signed
informed consent from the Patient was acquired.

Consent

Written informed consent was obtained from the
patient To publish this report in accordance with the
journal’s patient consent policy.

References

1. P. J. Zuidema, “Cirrhosis and disseminated
calcification of the pancreas in patients with
malnutrition,” Trop Geog Med., vol. 11, pp.
70-74, 1959.

2. V. Mohan, S. Chari, M. Viswanathan, and N.
Madanagopalan, “Tropical calcific pancreatitis

in southern India,” Proc Roy CollPhysEdin., vol.
20, pp. 3442, 1990.

Ay Received date: 05 May 2024

Accepted reviewed version date: 01 June 2024



10.

11.

12.

13.

Received date: 05 May 2024

WHO Study Group Report on Diabetes
Mellitus, WHO technical report series 727.
Geneva: WHO, 1985.

L. N. Balaji, “The problem of chronic calcific
pancreatitis,” Ph.D. dissertation, All India
Institute of Medical Sciences, New Delhi,
1988.

V. Mohan, “Fibrocalculous Pancreatic
Diabetes (FCPD) in India,” Int J Diabetes Dev
Countries, vol. 13, pp. 14-21, 1993.

V. Mohan et al., “Fibrocalculous pancreatic
diabetes in the elderly,” J Assoc Physicians
India, vol. 37, no. 5, pp. 342344, 1989.

P. J. Zuidema, “Cirrhosis and disseminated
calcification of the pancreas in patients with
malnutrition,” Trop Geogr Med., vol. 11, pp.
70-74, 1959.

V. Mohan, “Fibrocalculous pancreatic diabetes
(FCPD) in India,” Int J Diabetes DevCtries,
vol. 13, pp. 14-21, 1993.

C. S. Yajnik, “Diabetes secondary to tropical
calcific  pancreatitis,”  Baillieres  Clin
Endocrinol Metab., vol. 6, pp. 777-796, 1992.

V. Mohan, C. Snehalatha, A. Ramachandran,
R. Jayashree, and M. Viswanathan, “Pancreatic
beta-cell function in tropical pancreatic
diabetes,”  Metabolism, vol. 32, pp.
1091-1092, 1983.

D. M. Ralapanawa, K. P. Jayawickreme, and E.
M. Ekanayake, “Fibrocalculous pancreatic
diabetes: A case report,” BMC Res Notes, vol.
8, p. 175, 2015.

R. Mohan et al., “Retinopathy in tropical
pancreatic diabetes,” Arch Ophthalmol., vol.
103, pp. 14871489, 1985.

A. Ramachandran et al., “Peripheral
neuropathy in tropical pancreatic diabetes,”
ActaDiabetol Lat., vol. 23, pp. 135-140, 1986.

Accepted reviewed version date: 01 June 2024

14.

15.

16.

Central Medical College Journal
Vol 7 No 2 July 2023
DOI: https://doi.org/10.3329/cemecj.v7i2.74424

V. Mohan et al., “Tropical pancreatic diabetes
in South India: Heterogeneity in clinical and
biochemical profile,” Diabetologia, vol. 28,
pp. 229-232, 1985.

V. Mohan, A. Ramachandran, and M.
Viswanathan, “Two case reports of
macrovascular complications in fibrocalculous

pancreatic diabetes,” ActaDiabetol Lat., vol.
26, pp. 345-349, 1989.

A. G. Unnikrishnan, P. Gowri, K. Arun, A. K.
Varma, and H. Kumar, “Tropical chronic
pancreatitis and peripheral vascular disease: A
case report,” JOP, vol. &, pp. 198-200, 2007.



