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Summary
We report two patients with type 1
diabetes mellitus, previously well control-
led with good compliance, presenting with
unexplained diabetic ketoacidosis. Follow-
ing initial correction of the metabolic dis-
order, persisting tachycardia lead to the
diagnosis of thyrotoxicosis. In both cases,
treatment with propranolol and carbima-
zole helped in the stabilization of their
metabolic states. Although thyrotoxicosis
is known to destabilise diabetes control,
we can find no reports of it precipitating
diabetic ketoacidosis.
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Diabetic ketoacidosis (DKA) is a major acute
complication of type 1 diabetes mellitus and
may have devastating consequences if not
managed promptly and eVectively. EVective
management includes identifying and manag-
ing any precipitating factor. We report two
cases of DKA precipitated by thyrotoxicosis.

Case reports

Case 1
A 30-year-old man with well-controlled type 1
diabetes mellitus for 20 years (HbA1 <8%,
normal range 5.5–7.7%), and no episodes of
DKA, became generally unwell for one month
with worsening glycaemic control. He had no
tissue complications of diabetes, smoked 25
cigarettes daily but consumed no alcohol. He
denied urinary symptoms, flu, chest infection
or diarrhoea. He was dehydrated and shocked
with blood pressure 100/70 mmHg and heart
rate 130 beats/min, but apyrexial. He had heavy
glycosuria and ketonuria, capillary blood glu-
cose 28 mmol/l, HbA1 11.8%,arterial blood
pH 7.17, bicarbonate 8 mmol/l (24–26 mmol/
l). Full blood count, liver and renal function,
serum electrolytes (potassium 5.1 mmol/l),
chest X-ray, and electrocardiogram were all
normal. Blood cultures and urine culture were
sterile. DKA was diagnosed and treated
conventionally with intravenous fluids and
insulin, and antibiotics empirically. Improve-
ment was slow, requiring 180 units insulin in
the first 24 hours (usually 56 units/day).
Tachycardia (120–130 beats/min) remained;
fine tremor and grade 2/4 goitre were noted.
The suspicion of thyrotoxicosis was confirmed
biochemically, thyroid-stimulating hormone
(TSH) was <0.06 mU/l, total thyroxine 252

nmol/l (60–156 nmol/l). Thyroid microsomal
antibody was positive. Carbimazole 40 mg
orally with 80 mg propranolol daily was started
on the third day. He improved quickly and went
home after 10 days.

Case 2
A 23-year-old woman had had well-controlled
type 1 diabetes mellitus for 8 years (HbA1
<7.5% throughout and no episodes of DKA).
She smoked 20 cigarettes daily but rarely con-
sumed alcohol. Twelve months previously she
presented with typical symptoms of thyrotoxi-
cosis and worsening glycaemic control for 2
months, TSH was <0.06 mU/l, total thyroxine
196 mmol/l and thyroid microsomal antibody
positive. Following carbimazole treatment, she
regained glycaemic control and continued
euthyroid on 10 mg daily.

She was admitted after one week of fatigue,
palpitation and worsening glycaemic control
despite compliance with insulin and diet. She
was dehydrated, hypotensive (90/70 mmHg),
tachycardic (120 beats/min), but apyrexial and
denied symptoms of respiratory or urinary
tract infection. She had heavy glycosuria,
ketonuria, capillary blood glucose 24 mmol/l,
arterial pH 7.26, bicarbonate 12 mmol/l. Full
blood count, liver enzymes, renal function,
serum electrolytes (potassium 4.8 mmol/l),
chest X-ray and electrocardiogram were all
normal. Blood and urine culture were sterile.
However, TSH was suppressed with raised
plasma thyroxine (192 nmol/l). She then
confessed to stopping carbimazole 10 weeks
previously, whilst on holiday. She was treated
with intravenous fluids, insulin and oral
propranolol and carbimazole (30 mg daily).
She improved remarkably and went home after
5 days.

Discussion

Diabetic ketoacidosis is characterised by severe
alteration in the metabolism of carbohydrate,
protein and lipid, mainly as a result of lack or
ineVectiveness of insulin with concomitant
elevation of counter-regulatory hormones (glu-
cagon, catecholamines and cortisol). A precipi-
tating factor is not always found. In the absence
of any other factors appearing after thorough
investigation, we believe thyrotoxicosis was
responsible for worsening glycaemic status and
development of ketoacidosis in both our
patients.

Changes in intermediary metabolism are well
known in thyrotoxicosis. Plasma glucose and
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insulin responses are usually normal in non-
diabetic individuals although as many as
one-third may show impaired glucose tolerance
and inadequate insulin response to a glucose
load.1 In thyrotoxicosis, both glucose absorp-
tion and production from glycogen, lactate,
glycerol and amino acids are increased. Dete-
rioration of diabetic control with thyrotoxicosis
could be due to enhancement of basal hepatic
glucose production and its reduced suppress-
ibility by insulin.2 Other mechanisms include
increased peripheral insulin resistance and in-
sulin clearance. The insulin resistance in thyro-
toxicosis may be a consequence of increased
hepatic glucose output rather than a post-
receptor defect because euglycaemic insulin
clamp studies suggest insulin responsiveness,
clearance and basal insulin delivery rate in-
crease in thyrotoxicosis.3 Nijs4 demonstrated
increased insulin clearance in patients with
insulin-dependent diabetes mellitus and thyro-
toxicosis, which becomes normal with amelio-
ration of the thyrotoxic state. Thus, insulin
secretion, hepatic glucose output, its suppress-
ibility by insulin, peripheral tissue insulin
responsiveness and insulin degradation may all
be compromised in thyrotoxicosis, but probably
to a diVerent extent in diVerent individuals.

Thyroid hormones appear to stimulate
virtually all aspects of lipid metabolism,
including synthesis, mobilisation and degrada-
tion. Thyroid hormone excess increases lipoly-
sis (thereby increasing circulating free fatty
acids) both by a direct eVect through the ade-

nylate cyclase–cyclic AMP system and by sen-
sitising adipose tissue to other lipolytic agents
such as catecholamines, growth hormone, gly-
cocorticoids and glucagon. Oxidation of free
fatty acids is also increased and may account
for some of the calorogenic action of thyroid
hormones.5 Metabolism of ketone bodies,
however, appears normal, at least in rats.6

We can find no reported case of DKA
precipitated by thyrotoxicosis. Rolald et al7

reported one case of DKA with thyrotoxicosis
(with normal serum triiodothyronine) but the
precipitating factor of DKA was omission of
insulin for two days. Our cases emphasise the
importance of a thorough search for precipitat-
ing factors in cases of DKA once common
causes such as infection and omission of insu-
lin are excluded. Although thyrotoxicosis is
apparently a very rare precipitant for DKA,
persistent tachycardia in aseptic patients with
DKA should raise the possibility of thyrotoxi-
cosis, even when other features are absent.
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Learning points

x in every case of DKA, attempts should be made
to identify precipitating factor(s)

x persistent tachycardia following correction of
dehydration in aseptic patients with DKA should
raise the possibility of thyrotoxicosis

x thyrotoxicosis can precipitate DKA
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Lobular carcinoma-in-situ within a fibroadenoma
of the breast

Ajay K Shah, Ranganath Pathak, Subhendra N Banerjee, Ashutosh Kaul, Masooma Niazi,
Hanasoge T Girishkumar

Summary
We present a case of an in-situ lobular
carcinoma within an otherwise benign
fibroadenoma in a 45-year-old woman.
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Fibroadenoma are one of the most common
benign tumours of the breast. We present a case
of an in-situ lobular carcinoma within an
otherwise benign fibroadenoma.

Case report

A 45-year-old woman presented with a painless
mass in her right breast which she had discov-
ered one week earlier. She was pre-menopausal
and had no history or any known risk factors
for breast cancer. A firm, well-defined, mobile
mass, 1.5 × 1 cm in diameter was found in the
upper inner quadrant of the right breast. No
enlarged axillary or supraclavicular lymph
nodes were palpable. Mammography revealed
a well-circumscribed density corresponding to
the palpable mass. Fine-needle aspiration
yielded benign cells. A diagnosis of fibro-
adenoma was made. Three months later when
the mass had grown to 2.5 × 2 cm, the patient
requested surgery. Local excision of the mass
was therefore done. Histological examination
of the mass revealed a fibroadenoma with a
focus of lobular carcinoma-in-situ that was
completely confined within the fibroadenoma
(figures 1 and 2). 2 After discussing treatment
options with the patient, a policy of continued
surveillance was decided upon. The patient
remains asymptomatic 25 months later.

Discussion

Carcinoma within a breast fibroadenoma is
very rare, having a reported incidence of
0.1–0.3%.1 2 As in our case, patients with these
lesions typically are older than patients with
fibroadenoma, having a mean age of 42 years.
Although this is similar to the peak age
reported for a lobular carcinoma-in-situ, it is
considerably older than the 20–25 year average
age of patients with fibroadenomas.3

Pre-operative diagnosis of these lesions is
diYcult because their presenting features are
similar to those of benign fibroadenoma.
Mammography may reveal an abnormality, but
rarely indicates malignancy.3 As in our case, the
diagnosis usually is a histological surprise.

Fibroadenomas have been found to contain
both in-situ and invasive malignancies.1–4 In
66% of the reported cases of carcinomas
occurring in a fibroadenoma, the malignancy
has been an in-situ lesion; in 34% of cases, the
cancer is invasive.3 In 65% of patients with an
in-situ lesion in a fibroadenoma, the lesion is
lobular carcinoma-in-situ.3 About two-thirds of
the carcinomas arising within a fibroadenoma
have lobular morphology; the rest are ductal or
mixed ductal and lobular.2–4

The biological behaviour of a carcinoma
occurring in a fibroadenoma is no diVerent
from that of breast carcinoma unrelated to
fibroadenoma.2 5 Although the treatment of
invasive cancer within a fibroadenoma is simi-
lar to that of carcinoma of the breast, the treat-
ment of in-situ cancer is less well defined.
Thirty-three per cent of patients with lobular
carcinoma-in-situ in a fibroadenoma develop
an invasive carcinoma, intraductal or lobular,

Figure 1 Lobular carcinoma-in-situ within
fibroadenoma (Haematoxylin & Eosin × 40)

Figure 2 At higher magnification, the aVected glands
are distended and filled by a uniform cell population
(Haematoxylin & Eosin × 100)
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