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Adult Fanconi syndrome progressing to multiple
myeloma
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SUMMARY A case of adult Fanconi syndrome is described in which there was urinary excretion of
K light chains. After 13 years the patient developed overt myeloma. She also developed an
adenocarcinoma of the colon and an adenocarcinoma of the parathyroid gland. These findings are
discussed in relation to the known association between adult Fanconi syndrome, renal damage,
and myeloma.

Adult Fanconi syndrome consists of a group of
abnormalities resulting from dysfunction of the pro-
ximal renal tubules. These include glycosuria, phos-
phaturia, aminoaciduria, acidosis, and often
osteomalacia.' 2 Twenty patients have been
described in the published work'-8 with adult Fan-
coni syndrome and Bence Jones proteinuria, due to
K light chains in all cases typed. These patients fall
into two groups: in 13 patients adult Fanconi syn-
drome preceded the development of myeloma or
amyloidosis often by many years, whereas in seven
patients the syndrome and myeloma were diagnosed
simultaneously. It has been suggested that patients
with adult Fanconi syndrome and Bence Jones pro-
teinuria who develop myeloma or amyloidosis con-
stitute a distinct type of monoclonal gammopathy.2
The case reported here had a history which termi-

nated in myeloma after 13 years. In addition, she
developed two adenocarcinomas: that of the colon
was removed surgically while that of the parathyroid
gland was discovered at necropsy.

Case report

A 53 year old white woman presented in August
1967 with a six week history of bone pain. There
were no abnormal physical signs, although she had
had some difficulty in walking for 10 months.
Results of biochemical and radiological examina-
tions are shown in the Table. Adult Fanconi syn-
drome was diagnosed on the basis of persistent
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glycosuria, phosphaturia, amnioaciduria, and
acidosis. Proteinuria was noted. There was no
radiological evidence of osteomalacia, but the low
serum phosphate and raised alkaline phosphatase
values were suggestive of bone disease. A blood
count was normal. As the symptoms were mild we
decided initially to observe the patient' s progress. In
1968 treatment with vitamin D 2500 U daily and
Shohl' s solution 15 ml three times daily was started.
In 1970 generalised loss of bone density from the
hands was noted. She continued on vitamin D and
Shohl' s solution.

In 1974 the proteinuria was reinvestigated and
shown to be due to the presence of K light chains. In
February 1975 serum immunoglobulin concentra-
tions were: IgG 9.7 g/l, IgA 0*65 g/l, and IgM 0-6 g.
These values decreased and in October 1979
reached: IgG 5-1 g/l, IgA 0.4 g/l, and IgM 0-3 g/l. In
September 1975 her absolute lymphocyte count was
at the lower limit of normal; lymphocyte morphol-
ogy, response to Bordetella pertussis in vitro, and
periodic acid Schiff score were all normal. In 1975
and again in 1977 bone marrow examination failed
to show an increase in plasma cells but in both bone
marrow samples there were occasional atypical
plasma cells containing crystalline inclusions.

In November 1977 two benign rectal polyps were
removed. In December 1977 she became symp-
tomatically hypercalcaemic (calcium concentration
3-25 mmol/l) with nausea, vomiting, and anorexia.
Serum alkaline phosphatase was 55 IU/l. The
hypercalcaemia was thought to be due to treatment
with vitamin D, which was stopped. A low calcium
diet was started, and after this she felt much better.
In July 1978 she complained of generalised weari-
ness, bone pains, and difficulty in moving her lower
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Adult Fanconi syndrome progressing to multple myeloma
Results ofbiochemical investigations ofserum and urine at diagnosis ofFanconi syndrome

Investigation Serum Urine

Calcium 2 5 mmol/I (2 20-260) 100 mmol/day (7 0)
Creatinine 120 mmol/l (62-115) 795 mmol/day (9-18)
Creatinine clearance - 45 ml plasma/min
Phosphate 0-7 mmol/l (0-81-5) 358 mmol/day (15-50)
Protein 68 g/l (62-80) 2-3 g/day
Glucose Normal clearance + +
Urea 6-5 mmol/l (2-5-6-6)
Uric acid 0.19 mmol/l (0-12-042)
Sodium 138 mmoUl (135-146)
Potassium 4-0 mmol/l (3-5-50)
Chloride 108 mmol/l (95-105)
Bicarbonate 17 mmol/I (22-30)
Alkaline phosphatase 280 IU/I (30-130)
pH - 6-0
Amino acids + + generalised aminoaciduria

confirmed by quantitative
chromatography

Radiology: no definite evidence of osteomalacia in pelvis or lumbar spine
Values in parentheses = normal range

limbs and reported having a few falls. In September
1978 she broke her wrist while getting into a swim-
ming pool. In January 1979 she complained of
weakness in the legs and difficulty in getting out of
chairs. The serum alkaline phosphatase value was
149 IU/l and electrophoresis showed bone type
enzyme. Treatment with dihydrotachysterol 0-2 mg
on alternate days was started. In April 1980 she
was hypothyroid and treatment with thyroxine
0-05 mg daily was started. From April 1979 the
haemoglobin concentration had been falling slowly,
and in May 1980 it reached 8-8 g/dl, with a mean cell
haemoglobin of 31 pg. At this time a bone marrow
examination showed a patchy increase in plasma cells
of up to 25%, the appearances being compatible with a
diagnosis of myeloma. Most of the plasma cells con-
tained crystalline inclusions. Treatment was started
with cyclophosphamide 250 mg daily in three day
courses at four weekly intervals.

In June 1980 a further two benign rectal polyps
were removed. In July 1980 colonoscopy showed a
lesion of the ascending colon. At this time she was
weak and anaemic and felt nauseated almost con-
tinuously with occasional vomiting. There were
areas of abdominal tenderness and she had occa-
sional sharp abdominal pains. In August 1980 a
right hemicolectomy was performed. Histology
showed a well differentiated adenocarcinoma of the
colon. Regional lymph nodes showed no metastatic
tumour. Two benign polyps were also removed.

In October 1980 she was suffering from anaemia
and required occasional blood tranfusions. In early
February 1981 she was again anaemic and unwell
and was transfused. Subsequently, she had several
episodes of epistaxis and her condition deteriorated.
She developed pulmonary oedema and broncho-
pneumonia and died on 23 February.

A postmortem examination was carried out two
days later. The kidneys were both small, weighing
105 g, and showed pronounced thinning of the cor-
tex. Histology showed tubular protein casts but the
tubular epithelium was autolysed. The spleen
weighed 570 g and was infiltrated with plasma cells.
Bone marrow showed destruction of cancellous
bone and diffuse infiltration with plasma cells con-
taining rhomboid inclusions. The plasma cells con-
stituted half of the cellular elements. The appear-
ances and histology of the lungs confirmed bron-
chopneumonia. A papilliary adenocarcinoma of the
parathyroid gland was found. There was no evidence
of amyloidosis in any of the organs examined.

Discussion

The case reported here showed the classic symptoms
and laboratory findings of adult Fanconi syndrome.
Throughout her 13 year history there was pro-
teinuria, which was due to K light chains. All 11
cases who have had their urinary protein typed have
had K light chains.25 In the two bone marrow sam-
ples taken in 1975 and 1977 the atypical plasma
cells contained crystalline inclusions similar to those
described in nine cases in the published work.24 In
our patient the serum calcium concentration was
normal, which is in agreement with other reported
cases and in contrast to many patients with
myeloma. Biochemical evidence of osteomalacia
developed in our patient but there was no radiolog-
ical evidence in the early stages. The wrist fracture
was associated with her generalised bone disease.
Serum immunoglobulin concentrations were first

measured eight years after adult Fanconi syndrome
was diagnosed. The steady decline from the lower
limit of the normal range over five years to frankly
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low levels of IgG, IgA, and IgM reflected the transi-
tion to overt myeloma. Immunoglobulin concentra-
tions have been reported in six cases in the pub-
lished work. Values were generally at or below the
lower limit of normal for IgG, IgA, and IgM. In one
case the IgG was near the lower limit of normal, the
IgA was normal, but the IgM was low. Another
patient had a normal IgG value but 18 months later
this was low; the IgA and IgM values were always
low. A further patient had a normal IgG value but
the IgA and IgM values were just below the lower
limit of normal.2468 Our patient's absolute lym-

phocyte count declined and in 1979 she was frankly
lymphopenic, but her in vitro response to B pertussis
was normal. In untreated myeloma one third of
patients are lymphopenic but most fail to respond to
B pertussis in vitro.9
Our patient was unusual in that she developed a

well differentiated adenocarcinoma of the colon
shortly after myeloma was diagnosed. The existence
of a papilliary adenocarcinoma of the parathyroid
gland was an unexpected finding at necropsy. The
time interval is clearly too short for chemotherapy to
be implicated as a causative factor in the carcinoma
of the colon or thyroid. Whether her depressed
immune state is relevant is a matter of conjecture.
None of the other 20 cases in the published work
had a second malignancy and many of these patients
had histories of 5-12 years.
With regard to the underlying disease in this

group of patients, the presence and excretion of K

light chains clearly indicates a basic plasma cell dis-
order. In reviewing the published work it becomes
clear that in seven cases myeloma and adult Fanconi
syndrome were diagnosed simultaneously.' 5 There
was, however, a history of glycosuria or proteinuria
or both in most instances of one to three years dura-
tion. In 13 cases adult Fanconi syndrome and pro-
teinuria preceded the development of myeloma or
amyloidosis, often by many years.'-4 6 7 8 Neither had
supervened in three cases at the time of reporting
and there was one case of sudden death of unknown
cause. It has been suggested that light chains, which
are catabolised in the proximal tubules of the kid-
ney, are toxic to the tubular cells and that the
development of adult Fanconi syndrome is secon-
dary to renal tubular damage.2510 The finding of
crystalline inclusions in the plasma cells of nine
cases24 and in our case and similar inclusions in the
renal tubular cells of eight cases24 adds weight to
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these arguments. Renal damage by light chains and
subsequent tubular defects are variable2 6 10 "I and it
is not yet clear whether these differences are due to
altered amino acid sequences of the light chains in
individual cases.'2 There have been no reports of
Fanconi syndrome developing after myeloma.

Adult Fanconi syndrome with excretion of K light
chains has become established as a distinct type of
monoclonal gammopathy with slow progression to
overt myeloma or amyloidosis in two thirds of cases.
Patients with unexplained disorders of renal tubular
function should be carefully investigated for light
chain proteinuria and evidence of osteomalacia.

We thank Professor JS Malpas and Dr WR Cattell
for their advice.
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