
Short reports

The hibernating heart: reversible left ventricular
dysfunction in chronic heart failure

Steven Burn, Mark Walters, John Caplin

Summary
A patient with severe heart failure second-
ary to coronary heart disease is presented.
Following investigation he was thought to
have significant areas of myocardial hi-
bernation and was therefore treated with
coronary revascularisation, with major
clinical benefit.

Keywords: heart failure; myocardial hibernation

Chronic heart failure is an increasing public
health problem and coronary heart disease is
the single commonest cause. The prognosis,

even with optimal medical therapy, is poor.
However, reversible ventricular dysfunction is
becoming increasingly recognised as a cause of
heart failure and may be amenable to myocar-
dial revascularisation in selected patients.

Case history

A 57-year-old man was referred for further
investigation of his ischaemic heart disease.
Angina had first been diagnosed in 1990 and
he had suVered an anteroseptal Q-wave
myocardial infarction in 1993. There was a
history of type 2 diabetes, hypertension, hyper-

Figure Rest thallium single photon emission computed tomography image. Immediate images are in the first
rows, with the corresponding 4-hour-delayed images in the second rows for each projection
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cholestrolaemia and peripheral vascular dis-
ease. On review in November 1994 he had not
experienced angina for 9 months but had
NYHA Class III dyspnoea and fatigue with
frequent episodes of paroxsymal nocturnal
dyspnoea, despite treatment with frusemide,
enalapril, gliclazide and simvastatin. On physi-
cal examination, a third heart sound gallop was
noted, along with bilateral basal lung crackles.

At cardiac catheterisation the left ventricle
was dilated with globally poor wall motion. The
left ventricular ejection fraction was only 9%
(normal 59–75%). Left ventricular end-
diastolic pressure was 34 mmHg (normal 6–12
mmHg). There were tight proximal stenoses in
the right coronary artery with complete proxi-
mal occlusions of the left anterior descending
and left circumflex coronary arteries. A diagno-
sis of severe three-vessel coronary disease with
severe left ventricular impairment and grade III
heart failure was made.

In view of the poor prognosis, it was felt that
surgical therapy should be considered. His
comorbid conditions of diabetes, hypertension,
and peripheral vascular disease were thought to
make cardiac transplantation a less favourable
option; however his coronary disease was ana-
tomically suitable for revascularisation if there
were a realistic prospect of benefit and survival.
Therefore, a thallium perfusion study was per-
formed, with 74MBq of thallium-201 injected
at rest with immediate and 4-hour-delayed
imaging. This showed considerable lung activ-
ity with a severe perfusion defect at the cardiac
apex and reduced activity in the remaining seg-
ments. After 4 hours, improvement was noted
throughout the heart, though incomplete at the
apex (figure). The study was interpreted as
showing evidence of extensive myocardial
viability despite the poor left ventricular
function. Therefore, coronary artery bypass
grafting was performed in June 1995. The
immediate postoperative course was uncompli-
cated, without the requirement for prolonged
intensive care or haemodynamic support.
However, he did suVer a minor pulmonary
embolus some 27 days after surgery.

At review four months after surgery he was
noted to be in NYHA Class I with a normal
physical examination. Radionuclide ventricu-
lography showed a left ventricular ejection
fraction of 32% (normal >45%).

Discussion

The term ‘myocardial hibernation’ was first
coined by Rahimtoola when commenting on
the results of the large randomised trials of
coronary artery surgery.1 He envisaged a state
of chronic coronary hypoperfusion, insufficient
to cause necrosis but leading to a prolonged
reduction in myocardial contractility; this
could occur even in the absence of limiting
angina. He proposed that this state was revers-

ible if the coronary blood supply could be
improved. Subsequent authors have termed the
hibernating heart the ‘smart heart’.2 Such
reversible left ventricular dysfunction has been
shown to occur in several stages of coronary
heart disease, including chronic heart failure.3

In most patients with coronary heart disease,
any associated left ventricular dysfunction is
likely to be the result of various factors; revers-
ible ones such as ‘hibernation’ and myocardial
‘stunning’ (persistent but slowly reversible dys-
function due to transient episodes of ischaemia)
and irreversible factors such as pre-existing
myocardial necrosis.

The accurate detection of regions of myocar-
dial hibernation is vital if such patients, often
with poor left ventricular function, are to be
oVered coronary revascularisation with a rea-
sonable expectation of benefit. Various meth-
ods have been described; the main methods
currently in use involve either the assessment of
inotropic reserve with dobutamine echocardio-
graphy or the demonstration of cellular integ-
rity with radionuclides.The so-called ‘gold
standard’ for assessment is positron emission
tomography, looking for metabolic activity in
dysfunctional and hypoperfused areas; pooled
data indicates a sensitivity of 88% with a
specificity of 73%.4 Low-dose dobutamine
echocardiography has reported sensitivities of
71–97%, with generally higher specificities. Of
the radioisotope methods described, those
using thallium-201 are the most widely avail-
able and oVer acceptable predictive accuracy if
appropriate protocols are used.4 If thallium-
201 is used as the radionuclide it is important
to realise that conventional stress-imaging pro-
tocols will seriously underestimate the extent of
viable myocardium; protocols utilising rest
imaging are more appropriate.5

Heart failure due to coronary heart disease
continues to carry a grim prognosis, even with
optimal medical therapy. In carefully selected
patients myocardial revascularisation can im-
prove symptomatic status; evidence is also
beginning to emerge that it can improve prog-
nosis in those patients with truly reversible
contractile dysfunction.6

1 Rahimtoola SH. A perspective on the three large multicen-
tre randomized clinical trials of coronary bypass surgery for
chronic stable angina. Circulation 1985;72(suppl V),V-123.

2 Rahimtoola SH. The hibernating myocardium. Am Heart J
1989;117:211–21.

3 Rahimtoola SH. The hibernating myocardium in ischaemia
and congestive heart failure. Eur Heart J 1993;14(suppl
A):22–6.

4 Bax JJ, Wijns W, Cornel JH, Visser FC, Boersma E, Fioretti
PM. Accuracy of currently available techniques for predic-

Learning points

x myocardial dysfunction due to coronary artery
disease can be reversible if the muscle is
‘hibernating’

x even patients with previous myocardial
infarctions and severe heart failure can have
significant areas of viable myocardium on
investigation

x such patients can improve markedly after
successful revascularisation

x accurate non-invasive methods to detect areas of
viability exist and are clinically validated
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tion of functional recovery after revascularisation in patients
with left ventricular dysfunction due to chronic coronary
artery disease: comparison of pooled data. J Am Coll Cardiol
1997;30:1451–60.

5 Beller GA, Ragosta M, Watson DD, et al. Myocardial
thallium-201 scintigraphy for assessment of viability in

patients with severe left ventricular dysfunction. Am J Car-
diol 1992;70:18E–22E.

6 Gioia G, Powers J, Heo J, et al. Prognostic value of
rest-redistribution tomographic thallium -201 imaging in
ischaemic cardiomyopathy. Am J Cardiol 1995;75:759–62.

Clearance of acanthosis nigricans associated with
the HAIR-AN syndrome after partial
pancreatectomy: an 11-year follow-up

S L E Pfeifer, R M Wilson, D J Gawkrodger

Summary
We describe a woman with the syndrome
characterised by hyperandrogenism, in-
sulin resistance and acanthosis nigricans
(the HAIR-AN syndrome), and an associ-
ated insulinoma (islet B-cell tumour),
whose signs and symptoms cleared after
partial pancreatectomy.

Keywords: acanthosis nigricans; insulinoma;
HAIR-AN syndrome; hyperinsulinaemia

In 1986, an obese 16-year-old white woman
presented with drowsiness, lethargy, and head-
aches of one year’s duration. She had had a
mumps-like illness with parotid gland enlarge-
ment, amenorrhoea for 3 months (having pre-
viously had regular periods), and often felt
thirsty. Her weight had increased by 13 kg to
122 kg (height 1.75 m). She had facial acne,
sweaty palms, multiple abdominal striae, hir-
sutism on the arms and legs, a deep voice, and
clitoromegaly. The neck, abdomen and axillae
showed acanthosis nigricans (figure 1).1 Her
blood pressure was 160/100 mmHg with a
regular pulse of 100 beats/min. Neurological
examination was normal. Her haemoglobin
was 17.0 g/dl and erythrocyte sedimentation
rate was 52 mm in the first hour. A prolonged
glucose tolerance test showed hypoglycaemia
with a hyperinsulinaemic state. Other endo-
crine tests showed follicle-stimulating hor-
mone (FSH) 33 IU/l (normal), luteinising hor-
mone (LH) 25 IU/l (normal), LH:FSH ratio <
3 (>3 suggests polycystic ovarian disease),
plasma testosterone 3.2, 7.1 and 9.3 nmol/l at
monthly intervals (normal 0.2–3.0: slightly
increased, consistent with obesity), and an-
drostenedione 15 nmol/l (normal <10.2: not
high enough to suggest an androgen-secretion
tumour). Pelvic ultrasound scan was normal.
Serum prolactin, triiodothyronine, thyroxine,
thyroid-stimulating hormone, and thyroid-
releasing hormone were normal. Urinary free
cortisol was 355 nmol/24 h (normal), plasma
cortisol 236 nmol/l at 09.00 am (normal) and
584 nmol/l at midnight (normal <150).
Adrenocorticotropin was <10 ng/l (normal).

A diagnosis of HAIR-AN syndrome, charac-
terised by hyperandrogenism, insulin resist-
ance and acanthosis nigricans, was made and
she was treated with dietary restriction to 800
kcal daily, and oral diazoxide, cyproterone
acetate and ethinyloestradiol. In 1987, a
diagnosis of insulinoma (islet cell hyperplasia)
was made after extremely high serum levels of
C-peptide were recorded: 3645 pmol/l basal
(normal <1324), increasing to 11 590 pmol/l at
2 hours on a prolonged glucose tolerance test;
serum insulin was 697 pmol/l and 2426 pmol/l,
respectively (normal <50). The patient was
insulin-resistant, but anti-insulin receptor anti-
bodies were not detected. A distal hemipan-
createctomy with splenectomy was performed
in 1988, and her hypoglycaemia ceased. In
1989, she developed torsion of the left ovary,
treated by salpingo-oophorectomy. Peri-
operative findings excluded polycystic ovaries.
In 1990, after recurrent pulmonary emboli,
warfarin was commenced.

Figure 1 Acanthosis nigricans of the left axilla in
1986
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In 1995, her usually high requirement for
insulin (typically 146 IU daily) dropped
dramatically to 30 IU daily, and she experi-
enced occasional hypoglycaemic episodes. A
recurrence of the insulinoma could not be
established, even though the C-peptide level
was elevated at 2085 pmol/l. A short period
without insulin, with dietary restriction only,
resulted in recurrent hyperglycaemia and insu-
lin was reinstated, the current dose being 20 IU
bid.

In 1989, 3 years after her initial presentation
and one year after hemipancreatectomy, the
signs of virilism had regressed. She was not
hirsute, the clitoral enlargement had regressed
and her periods was normal. In 1997, 11 years
after initial presentation, the acanthosis nigri-
cans had virtually cleared (figure 2).

Discussion

Acanthosis nigricans has been associated with
obesity, often with insulin resistance.1 The
resistance to insulin may result in hyperinsuli-
naemia and a down-regulation of insulin
receptors to prevent hypoglycaemia.2 Large
amounts of unbound insulin are free to bind to
insulin-like growth factor 1 (IGF-1) receptors.3

The binding of insulin to IGF-receptors on
keratinocytes or fibroblasts leads to prolifera-
tion of the epidermis.3 This is clinically
manifest as acanthosis nigricans, a cutaneous
marker for tissue resistance to insulin with
insulinaemia.1-3 IGF receptors are also present
in the ovarian stroma and, when bound by
insulin, increased androgen production occurs,
causing hirsutism and virilism.4

Only 1–3% of women with hyperandrogen-
ism have been reported to show insulin
resistance and acanthosis nigricans.5 This syn-
drome is probably underdiagnosed, as hyper-
androgenetic women are not regularly screened
for insulin resistance and acanthosis nigricans.1

Our case shows that acanthosis nigricans and
signs of virilism can remit if insulin levels, insu-
lin resistance, and the insulin-binding defect
are eVectively treated. Spontaneous remission
of the HAIR-AN syndrome has rarely been
observed, although occasionally acanthosis
nigricans associated with obesity can remit
with weight reduction.1

1 Cruz PD, Hud JA. Excess insulin binding to insulin-like
growth factor receptors: proposed mechanism for acanthosis
nigricans. J Invest Dermatol 1992;98:82S–5S.

2 Stuart CA, Peters EJ, Prince MJ, et al. Insulin resistance
with acanthosis nigricans: the roles of obesity and androgen
excess. Metabolism 1986;35:197–205.

3 Rendon MI, Cruz PD, Sontheimer RD, Bergstresser PR.
Acanthosis nigricans: a cutaneous marker of tissue resist-
ance to insulin. J Am Acad Dermatol 1989;21:461–9.

4 Barbieri RL, Makris A, Randall RW, et al. Insulin stimulates
androgen accumulation in incubations of ovarian stroma
obtained from women with hyperandrogenism. J Endocrinol
Metab 1986;62:904–10.

5 Barbieri RL, Ryan KJ. Hyperandrogenism, insulin resist-
ance, and acanthosis nigricans syndrome: a common endo-
crinopathy with distinct pathophysiological features. Am J
Obstet Gynecol 1983;147:90–101.

Figure 2 The left axilla in 1997; acanthosis
nigricans has virtually cleared

Summary points

x insulin may act as a growth factor to the skin
leading to acanthosis nigricans when there is
hyperinsulinaemia

x acanthosis nigricans may remit if high insulin
levels, insulin resistance and insulin-binding
defect are eVectively treated
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Conjunctival MALT lymphoma: an unusual cause
of red eye

Margaret C Minasian, Ash Sharma, Paul I Richman, Jane M Olver

Summary
We describe a patient presenting with a
red eye who was found to have conjuncti-
val non-Hodgkin’s lymphoma of the
mucosa-associated lymphoid tissue
(MALT) type.

Keywords: conjunctiva; lymphoma; MALT; red eye

A 79-year-old man presented with a 3-week
history of a painless, red left eye. There was no
discharge and minimal irritation. The vision in
his left eye had deteriorated over several
months secondary to cataract. His ophthalmic
history included right cataract surgery one year
previously. There was no relevant medical his-
tory.

On examination, right visual acuity was 6/9
and left was 6/18. He was found to have an
infected left eye with an enlarged left caruncle
and a fleshy ‘salmon-pink’ swelling that ex-
tended into the inferior forniceal conjunctiva
(figure 1). The remainder of the ocular
examination revealed a left cataract but no
other abnormalities. There was no pre-
auricular or submandibular lymphadenopathy
and general examination confirmed localised
disease. A biopsy of the inferior conjunctiva
was performed.

Orbital computed tomography (CT) scans
showed a soft tissue swelling anterior to the left
globe. Conjunctival biopsy revealed a lymphoid
infiltrate of the connective tissue and epithe-
lium (figure 2). Immunostaining showed pre-
dominantly B cells with small numbers of T
cells. This was consistent with a diagnosis of
low grade non-Hodgkin’s lymphoma of the
MALT type (mucosa-associated lymphoid
tissue). Blood tests including bone profile,
serum immunoglobulins, marrow biopsy and

CT scans of head, neck, chest, abdomen and
pelvis confirmed that the disease was localised.

He was referred to the radiotherapists for
treatment. He was reviewed in the eye clinic 3
months later and found to have new conjuncti-
val lesions in the right eye. A second biopsy of
the right inferior forniceal conjunctiva showed
a focal infiltrate of B and T cells with
lymphoepithelial lesions consistent with the
working diagnosis.

In view of the multifocal nature of his disease
chemotherapy was commenced with oral chlo-
rambucil. After six courses his lesions im-
proved and the conjunctival infection resolved.
He remains under regular review.

Discussion

In the early 1980s the term MALT was coined
in order to describe a characteristic arrange-
ment of lymphoid tissue found in certain
mucosal surfaces.1 Mucosa-associated lym-
phoid tissue is now recognised as giving rise to
a specific form of tumour with distinct features,
distinguishing MALT lymphoma from other
forms of primary, non-Hodgkin’s, extranodal
lymphoma.2 3

The commonest site of MALT in humans is
the gastrointestinal tract, specifically stomach,
terminal ileum and appendix.2 It has also been
described in the bronchus, salivary, thyroid and
thymus glands. It was described in the
conjunctiva in 1980 by Knowles and Jakobiec.3

Lymphoid tumours of the conjunctiva can pose
problems in diagnosis since there is consider-
able overlap between benign and malignant
lesions. Under normal circumstances the
conjunctiva contains small numbers of

Figure 1 Photograph of the left eye showing a fleshy,
‘salmon-pink’ lesion arising from the caruncle

Figure 2 Biopsy specimen showing conjunctival
epithelium and underlying stroma infiltrated by small
lymphoid cells. Haematoxylin & eosin; orig
magnification x 100
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lymphocytes together with a few mast cells and
Langerhans’ cells. This conjunctival-associated
lymphoid tissue is associated with the produc-
tion of local immune responses.4 5

The majority of lymphoid tumours at this
site are low grade B cell neoplasms.4 They are
composed mainly of small lymphocytes with
occasional larger blasts. Some tumours have a
plasmacytoid morphology and pure plasma cell
neoplasms are found rarely. High-grade B cell
lymphomas are usually of the lymphoblastic
type.6 Conjunctival lymphoma may be limited
to this site or it may be associated with systemic
disease. The characteristic histological features
of MALT are listed in box 1.7 8

The behaviour of MALT is diVerent from
other B cell extranodal non-Hodgkin’s
lymphoma.6 9 It is less aggressive and tends to

remain localised to mucosal surfaces. It also
has a better prognosis.

Conjunctival MALT usually presents with
mild symptoms of redness, irritation and
photophobia.7 Examination findings are of
orange-pink, salmon-pink or pale masses in the
upper or lower fornices and are often bilateral.
In all known cases no recurrence or dissemina-
tion after treatment has been described.7 The
mainstay of treatment is local radiotherapy.10

However, chemotherapy is an alternative when
radiation is inappropriate.

This case illustrates an unusual cause of uni-
lateral red eye and highlights the importance of
careful ocular examination and the value of a
histological diagnosis.

1 Spencer J, Finn T, Isaacson P. Gut-associated lymphoid tis-
sue: a morphological and immunocytochemical study of the
human appendix. Gut 1985;26:672–9.

2 Isaacson PG, Wright DH. Malignant lymphoma of mucosal
associated lymphoid tissue: a distinctive type of B cell
lymphoma. Cancer 1983;52:1410–6.

3 Knowles DM, Jakobiec FA. Orbital lymphoid neoplasms. A
clinicopathologic study of 60 patients. Cancer 1980;46:576–
89.

4 Wotherspoon AC, Diss TC, Pan LX, et al. Primary low
grade B cell lymphoma of the conjunctiva: a mucosa associ-
ated lymphoid tissue type lymphoma. Histopathology 1993;
23:417–24.

5 Wotherspoon AC, Hardman-Lea S, Isaacson PG. Mucosa
associated lymphoid tissue (MALT) in the human conjunc-
tiva. J Pathol 1994;174:33–7.

6 McCartney ACE. Tumours of the eye and adnexae. In:
Fletcher CDM, Diagnostic histopathology of tumours, Church-
ill Livingstone, 1995; pp 1267–87.

7 Hardman-Lea S, Kerr-Muir M, Wotherspoon AC, Green
WT, Morell A, Isaacson PG. Mucosal-associated lymphoid
tissue lymphoma of the conjunctiva. Arch Ophthalmol 1994;
112:1207–12.

8 Li G, Hansmann ML, Zwingers T, Lennert K. Primary
lymphomas of the lung: morphological, immunohisto-
chemical and clinical features. Histopathology 1990;16:519–
33.

9 Cogliatti SB, Schmid U, Schmacher U, et al. Primary B-cell
gastric lymphoma: a clinicopathological study of 145
patients. Gastroenterology 1991;101:1159–70.

10 White WL, Ferry JA, Harris NL, Grove AS. Ocular adnexal
lymphoma. A clinicopathologic study with identification of
lymphomas of mucosa-associated lymphoid tissue type.
Ophthalmology. 1995;102:1994–2006.

MALT: characteristic histological
features

x submucosal B cell follicles
x mantle zone of small lymphocytes
x region of B cells extending from mantle to

overlying epithelium with centrocytic appearance
x lympho-epithelial lesions: extension of B cells

into overlying epithelium

Box 1

Summary points

x in cases of ‘red eye’ a careful examination of all
ocular structures should be made

x the diVerential diagnosis of red eye includes
conjunctival lymphoma

x a low threshold for biopsying suspicious lesions is
required

x MALT are not aggressive, respond well to
radiotherapy, and carry a good prognosis

Box 2

424 Minasian, Sharma, Richman, et al
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Acute lymphoblastic leukaemia presenting with
arthritis in an adult patient

Celalettin Usalan, Ersan Özarslan, Nurullah Zengin, Yahya Büyükaýk, Yubrahim H Güllü

Summary
The earliest manifestations of leukaemia
often include rheumatic signs and symp-
toms. Arthritis is a well recognised com-
plication of leukaemia in children, but
acute and chronic leukaemia may also
cause arthritis in adults. Leukaemic ar-
thritis may occur at any time during the
course of leukaemia and may be the
presenting manifestation. It should there-
fore be considered in the diVerential diag-
nosis of both childhood and adult
rheumatic disease. We present an adult
patient presenting with arthritis due to
acute leukaemia.

Keywords: arthritis; leukaemia; synovial fluid analysis

A significant number of patients with leukae-
mia have bone or joint symptoms as a part of
their disease.1 However, arthritis as an initial
manifestation of leukaemia is extremely rare.2

Leukaemic arthritis (LA) may be defined as
joint pain and swelling in association with
peripheral blood or bone marrow leukaemia
after other causes of arthritis have been
excluded.3 Early in the course of the disease
there may be diYculty in arriving at the correct
diagnosis when studies of peripheral blood are
not diagnostic.

We report an adult patient presenting with
arthritis whose peripheral smear was normal.
However, examination of synovial fluid and
bone marrow revealed LA and acute lympho-
blastic leukaemia (ALL).

Case report

A 22-year-old man was referred to our hospital
with complaints of pain and swelling of his
ankles for the last 3 months. On initial evalua-
tion, he was conscious and fully oriented. Body
temperature, blood pressure, pulse rate were
38.3°C, 130/80 mmHg, and 86 beats/min,
respectively. On physical examination there was
diVuse swelling and tenderness with erythema
and discharge in both ankles. Other physical
findings were within the normal range. Haema-
tological studies revealed a haemoglobin level
of 9.6 g/dl, leukocytes 10.3 × 109/l (55%
neutrophils, 22% lymphocytes, 19% mono-
cytes, 4% eosinophils), platelets 310 × 109/l,
with an erythrocyte sedimentation rate of 103
mm/h. Blood biochemical values were normal.
Serum uric acid was 5.4 mg/dl (normal range
3.5–8.5 mg/dl). Antinuclear antibody, rheuma-

toid factor, and serological tests for hepatitis B
were negative. Anti-DNA and serum comple-
ment level were within normal limits. Radio-
graphs of the ankles showed soft tissue swelling
and joint eVusion (figure 1). The synovial fluid
could not be aspirated during the first arthros-
copy. The patient was prescribed indomethacin
and colchicum for the pain, but during the fol-
lowing 2 weeks there was no benefit and the
patient’s symptoms increased, with complaints
of pain and swelling of knees. Arthroscopy was
repeated and cytologic examination revealed
immature blastic cells (figure 2). Flow cyto-
metric analysis of synovial fluid revealed CD19
58%, CD20 70%, and HLA-DR 91%. A bone
marrow aspiration and biopsy was performed.
Infiltration of leukaemic cells was seen on bone
marrow aspiration (figure 3), and a diagnosis of
ALL (L2, B-cell origin) was made. Mitox-
antrone, vincristine and prednisolone were

Figure 1 Ankle radiographs showing soft tissue
swelling and joint eVusion

Figure 2 Synovial fluid examination revealing
immature blast cells
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started immediately. However, his overall con-
dition deteriorated and he died of neutropenia
and sepsis on the seventh day of chemotherapy.

Discussion

The leukaemias are a heterogenous group of
neoplasms arising from the malignant transfor-
mation of haematopoietic cells. Leukaemic
cells proliferate primarily in the bone marrow
and lymphoid tissues where they interfere with
normal haematopoiesis and immunity. Leukae-
mias are classified according to the cell types
primarily involved (myeloid or lymphoid) and
as acute or chronic based upon the natural his-
tory of the disease. Acute leukaemia can be
identified and classified on the basis of
morphology, immunologic phenotype, and
cytochemistry (table). It is critical to distin-
guish ALL from acute myeloid leukaemia
(AML) since these two diseases diVer consider-
ably in their clinical behaviour, prognosis, and
response to therapy.4

In addition to suppressing normal marrow
function, leukaemic cells can infiltrate normal
organs. In general, this occurs more commonly
in ALL than AML.4 LA, an uncommon
complication of acute leukaemias, develops
due to infiltration of synovial membrane by
leukaemic cells. Childhood leukaemias (espe-
cially ALL) are complicated by arthritis more
frequently than adult leukaemias. It has been

reported that LA occurs in 12% of cases of
childhood leukaemia,5 but leukaemia present-
ing with arthritis in an adult patient has been
reported only in occasional case reports.6

Arthritis can occur at any time during the
course of leukaemia and may rarely be the ini-
tial manifestation of the disease.7 Proposed
pathogenic mechanisms for arthritis in leukae-
mia include infiltration of leukaemic cells into
synovial tissue, haemorrhage into the joint
from thrombocytopenia, synovial reaction to
periosteal or capsular infiltration, and immune-
complex-induced synovitis. However, synovial
infiltration appears to be the predominant
mechanism.7 8 In acute leukaemias, arthritis
usually presents early in the course of disease,
whereas in chronic leukaemias it presents later
and more symmetrically. Large joints, most
commonly the knees, are usually aVected,
although involvement of the ankle, wrist,
elbow, shoulder, and hip have been
described.7–9

Involved joints are usually warm, swollen,
and tender on palpation. EVusions, if present,
are small; most swelling is due to synovial
hypertrophy. Fever may accompany joint
swelling.7–9 The diagnosis of LA may be
diYcult as it can mimic other rheumatic
diseases, especially juvenile arthritis.10 In some
cases of LA, the peripheral blood smear and
complete blood count show nonspecific find-
ings such as anaemia or mild leukocytosis, and
bone marrow aspirate or biopsy is necessary to
make the diagnosis. One method of diagnosing
LA is direct pathological demonstration of
synovial membrane infiltration by leukaemic
cells. Leukaemic blasts may be present in
specimens of synovial fluid, as in our patient.

In conclusion, arthritis is a well recognised
complication of leukaemia in children, but
acute and chronic leukaemia may also cause
arthritis in adults. LA may present before,
after, or at the same time as the underlying dis-
ease. Because the leukaemia may not be
obvious, another cause of the arthritis may be
considered. As early diagnosis is one of the
most important prognostic factors in leukae-
mia, this possibility must be remembered in the
diVerential diagnosis of arthritis of unknown
aetiology which is also resistant to palliative
therapies. In such patients, cytologic examina-
tion of synovial fluid and bone marrow
examination can be important diagnostic
procedures.

1 Spilberg I, Meyer GJ. The arthritis of leukemia. Arthritis
Rheum 1972;15:630–5.

2 Thomas LB, Forkner CE, Frei E. The skeletal lesions of
acute leukemia. Cancer 1961;14:608–21.

Figure 3 Bone marrow
aspiration showing
infiltration by leukaemic
cells (large, nonuniform
sizes with irregular
nuclear shape)

Table Classification of acute leukaemias

FAB
subtype Morphology variant % cases

AML
M0 minimally diVerentiated leukaemia 2–3
M1 myeloblastic leukaemia without maturation 20
M2 myeloblastic leukaemia with maturation 25–30
M3 hypergranular promyelocytic leukaemia 8–15
M4 myelomonocytic leukaemia 20–25
M5 monocytic leukaemia 20–25
M6 erythroleukaemia (Di Guglielmo’s disease) 5
M7 megakaryoblastic leukaemia 1–2

ALL
L1 small; uniform (pre-B cell, T cell) 75
L2 large; nonuniform (pre-B cell, T cell) 20
L3 large; uniform; vacuola (B cell, Burkitt’s) 5

Summary points

x leukaemia must be remembered in the
diVerential diagnosis of arthritis of unknown
aetiology which is resistant to palliative therapy

x cytologic examination of synovial fluid and bone
marrow examination can confirm the diagnosis
in such patients
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Calcium phosphate stones during long-term
acetazolamide treatment for epilepsy

K E Paisley, C R V Tomson

Summary
We report a case of recurrent renal calculi
containing calcium phosphate associated
with long-term acetazolamide treatment
for epilepsy. Unfortunately, the cause of
stone formation was not recognised for
many years, by which time irreversible
renal damage had occurred.

Keywords: calcium phosphate renal calculi; renal
failure; acetazolamide; adverse drug reaction

Patients with recurrent renal calculi may
experience serious morbidity. It is important
that such patients are adequately assessed in an
attempt to identify an underlying cause. This is
especially important if preliminary investiga-
tions produce unusual results.

Stones composed predominantly of calcium
phosphate are uncommon; they accounted for
9.3% of 41 000 stones of renal origin in 11
series from five countries.1 The majority of
patients who form calcium phosphate stones
have renal tubular acidosis.2

We report a patient with recurrent calcium-
phosphate-containing renal calculi in whom
the cause of stone formation was not recog-
nised for a considerable time, despite regular
specialist urological review.

Case report

A 32-year-old man was admitted for percuta-
neous nephrolithotomy (PCNL). He had
required four previous PCNLs and numerous
extracorporeal shock wave lithotripsy treat-
ments and ureteroscopies since first passing a
stone 11 years previously. Stone analysis
performed seven years previously had shown
calcium phosphate, but this had not been
investigated further. The kidneys, initially ana-
tomically normal, were now both scarred, with
a small, poorly functioning left kidney (figure
1) and recurrent staghorn on the right (figure
2). Serum creatinine had been abnormal on
occasions, probably reflecting episodes of
partial obstruction.

He had been treated for epilepsy since the
age of 11, initially with conventional anticon-
vulsants and then with the addition of aceta-
zolamide for recurrent seizures. Current medi-
cation was acetazolamide 500 mg bid and
carbamazepine 600 mg mane, 400 mg nocte.

Figure 1 DMSA scan showing markedly reduced
uptake and scarring on the left

Figure 2 Plain abdominal radiograph showing large
staghorn calculus on the right
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Repeat stone analysis on this occasion
confirmed pure calcium phosphate. Urine pH
was 6.0 with a concurrent venous bicarbonate
of 22 mmol/l; serum creatinine and calcium
were normal; 24-h urinary calcium excretion
was 7.5 mmol and 24-h urinary citrate
excretion was low at 72 µmol/day using an
enzymatic assay (hypocitraturia normally being
defined as < 1.76 mmol/day).

Discussion

The carbonic anhydrase inhibitor acetazola-
mide is used in the treatment of glaucoma and,
less commonly, in refractory childhood
epilepsy.3 It has been known for many years to
cause renal calculi,4 which are frequently
calcium phosphate,5 and is used to induce
stone formation in experimental animals. The
mechanisms include induction of partial renal
tubular acidosis with resultant hypercalciuria
and hypocitraturia,6 7 both recognised risk fac-
tors for stone formation.8 9 Ordinarily, urinary
citrate forms a soluble complex with calcium,

thereby reducing available ionised calcium,
which could otherwise precipitate as an insolu-
ble salt. Hypocitraturia and alkaline urine
increase calcium phosphate supersaturation.10

Calcium phosphate stones are uncommon;
renal tubular acidosis is a recognised risk factor
for this type of stone.2 The occurrence of such
stones, therefore, merits early investigation.
There is a high probability that this patient’s
recurrent calcium phosphate nephrolithiasis
was caused by acetazolamide. Earlier recogni-
tion of this might have enabled irreversible
renal damage to be avoided.

1 Gault MH, Parfrey PS, Robertson W. Idiopathic calcium
phosphate nephrolithiasis. (Editorial) Nephron
1988;48:265–73.

2 Gault MH, Chafe LL, Morgan JM, et al. Comparison of
patients with idiopathic calcium phosphate and calcium
oxalate stones. Medicine (Baltimore) 1991;70:345–59.

3 Reiss WG, Oles KS. Acetazolamide in the treatment of sei-
zures. Ann Pharmacother 1996;30:514–9.

4 Kass MA, Kolker AE, Gordon M, et al. Acetazolamide and
urolithiasis. Ophthalmology 1981;88:261–5.

5 Ahlstrand C, Tiselius H-G. Urine composition and stone
formation during treatment with acetazolamide. Scan J Urol
Nephrol 1987;21:225–8.

6 Gordon EE, Sheps SG. EVect of acetazolamide on citrate
excretion and formation of renal calculi: report of a case and
study of five normal subjects. N Engl J Med 1957;256:215–
9.

7 Higashihara E, Nutahara K, Takeuchi T, Shoji N, Araie M,
Aso Y. Calcium metabolism in acidotic patients induced by
carbonic anhydrase inhibitors: responses to citrate. J Urol
1991;145:942–8.

8 Buckalew VM. Nephrolithiasis in renal tubular acidosis. J
Urol 1989;141:731–7.

9 Tomson CRV. Prevention of recurrent calcium stones: a
rational approach. Br J Urol 1995;76:1–6.

10 Coe FL, Parks JH, Asplin JR. The pathogenesis and
treatment of kidney stones. N Engl J Med 1992;327:1141–
52.

Summary points

x it is important to be aware of and exclude
reversible causes of renal calculi

x the presence of calcium phosphate renal calculi
should alert the clinician to the possibility of an
unusual underlying cause

x acetazolamide causes renal tubular acidosis
which can result in calcium phosphate calculi
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