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Discussion

A high incidence of hypertension, ranging from 30 to 80%
has been reported within two to 12 months after transplant-
ation.2-6 We have extended these observations by showing that
about half of a large series of patients were hypertensive up
to six years after transplantation.

Interestingly, the stability of the incidence of hypertension
over the years was only apparent, as blood pressure had returned
to normal by three years in a third of the patients who were
hypertensive at three months, whereas over a third of the
initially normotensive subjects had become hypertensive by
three years. As a result, although never more than 66% of the
patients had hypertension at any one time, 82% of all trans-
planted patients were hypertensive at one time or another
during follow-up.
The causes of hypertension in renal transplant recipients are

multiple. Our data suggest that, contrary to previous findings,5
the dose of corticosteroids is not by itself an important factor.
A significant correlation between blood pressure and steroid
dosage was found during follow-up in only a quarter of the
hypertensive patients. Three months after transplantation no
relation was found between steroid dose and diastolic blood
pressure-an observation that agrees with others.24 Finally,
there was no significant difference in the steroid intake of
patients whose blood pressure remained consistently raised over
five years compared with values in patients with normal pressures
over five years. The patients' own kidneys1 6 could not be
incriminated because 80 of the 85 patients had undergone
bilateral nephrectomy. Renal artery stenosis was observed in
only two patients, but renal angiography was performed only in
patients with severe refractory hypertension. In a prospective
study,8 incidences as high as 23% were reported, though renal
artery stenosis was also noted in normotensive patients, which
underlines the fact that the association between renal artery
stenosis and hypertension may not always be causal. At the very
least, our data suggest that renal artery stenosis is not a common
cause of hypertension after renal transplantation.

In our series renal failure was the most significant factor
associated with the development of hypertension, especially
among severely hypertensive patients. Many more of the patients
with severe hypertension had an abnormal creatinine concentra-
tion, and the mean concentration in this group was significantly
higher than that of the normotensive patients.

Our data should not obscure the fact that 20-25% of hyper-
tensive patients had both normal renal function and a daily
steroid dose of 10 mg or less 24 to 60 months after transplanta-
tion. Smellie et al9 and Malekzadeh et al'0 have also reported
hypertension in transplanted patients with a normal renal
function. Arteriography in some of their patients showed
intrarenal arterial lesions that were tentatively attributed to
subclinical rejection episodes. Similar lesions might have
caused hypertension in some of our patients. They might have
accounted for the progressive slow decrease in renal function
observed over five years in four constantly hypertensive patients,
a finding in sharp contrast with the stability of renal function in
nine other patients whose blood pressure remained normal
over the same period. Alternatively, the possibility that essential
hypertension develops in a population of young adults should
be considered despite our finding that age bore no relation
to the frequency of hypertension at one year. Similarly, hyper-
tension was no more prevalent in the patients whose original
illness had been complicated by hypertension than in those who
had remained normotensive. Finally, Bianchi et all' have
provided experimental evidence suggesting the intriguing
possibility that the transplanted kidney, coming from a donor
with a family history of essential hypertension, might transmit
this tendency to the recipient. The evaluation of these hypo-
theses will require further investigations.
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Summary

Three patients with fever and malaise, one ofwhom also
had joint pains, were extensively investigated before
their condition was attributed to dental sepsis. Each
patient recovered fully after appropriate dental treat-
ment. Dental sepsis should be added to the list of possible
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causes of pyrexia of undetermined origin, and a routine
dental examination should be carried out in each case.

Introduction

Pyrexia of undetermined origin is always a diagnostic challenge.
While most cases fall into one of three major categories-
infection, neoplasia, or collagen disease-some 5-8% remain
undiagnosed.' We report here three cases in which prolonged
fever and malaise were associated with dental sepsis.

Case 1

A 53-year-old woman was admitted because of intermittent bouts
of fever of up to 39 5°C for six weeks. There was no relevant history.
At the start of her illness she suffered from sore throat, headache, and
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malaise and was treated with tetracycline and analgesics without
improvement. On examination she did not look ill and was pleasantly
plump. Her temperature 37 5°C. There was no lymphadenopathy or
hepatosplenomegaly. Laboratory investigations showed: erythrocyte
sedimentation rate (ESR) 30 mm in 1st hour; haemoglobin 12 g/dl;
white cell count 6 2 x 109/1 (6200/mm3), with a normal differential;
alkaline phosphatase 125 IU/l; bilirubin, and aspartate aminotrans-
ferase concentrations normal; total protein 79 g/l; and albumin
39 g/l. The Paul-Bunnell, Malta, and Widal tests gave negative
results. Cultures of throat, urine, and blood were all negative. The
chest radiograph was normal.
During her stay in hospital she had no symptoms. She received no

treatment and was discharged after six days without diagnosis. She
was asked to keep a temperature chart and report any new develop-
ments. During the next three months she suffered repeated bouts of
fever and received ampicillin, without real improvement. She was
readmitted. There had been no weight change. There was tenderness
over the frontal and maxillary sinuses, and the throat was clear.
Laboratory investigation showed: ESR 40 mm in 1st hour, a normal
blood count, and no change in biochemical values from the previous
admission. Alkaline phosphatase was 115 IU/1, bromosulphthalein
retention 5% after 45 minutes, vitamin B12 330 ng/l, and urine culture
negative.
The ears, nose, and throat were normal on examination. Dental

examination showed multiple chronic abscesses and severe periodon-
titis. The patient underwent total extraction of her lower teeth to
eradicate the sites of infection. She was thereafter free of symptoms.
Comment-This patient suffered from recurrent fever and malaise

for nearly five months and was twice admitted to hospital. She had
severe dental abscesses which were overlooked on the first examination.
After treatment she recovered fully. The slightly raised alkaline
phosphatase values were probably derived from bone erosions in the
lower jaw.

Case 2

A 48-year-old man was admitted to hospital because of five attacks
of fever with rigors during the previous two months. Each attack
started without premonitory symptoms, lasted about 12 hours, and
was followed by profuse sweating. There was no history of gall stones
or urinary infection; no exposure to pills, parasites, or parrots;
or any weight loss. On examination he was extremely obese (106 kg)
with poor dental hygiene. No appreciable lymphadenopathy or
hepatosplenomegaly were found. Laboratory investigations showed:
ESR 30 mm in 1st hour; blood picture and biochemistry (SMA-12)
normal; and urate 0 53 mmol/l (8-9 mg/100 ml). Throat swab, urine,
and blood cultures and thick films were negative. The results of
chest radiography, intravenous pyelography, and gall bladder examina-
tions were all normal. Dental examination showed advanced periodon-
titis with moniliasis of the tongue and extensive dental caries. The
patient was treated with nystatin and four teeth were extracted.
He remained completely well at follow-up three months later.
Comment-The occurrence of fever with rigors suggested a systemic

infection of the gall bladder or kidney. Only after these causes were
excluded was attention focused on the poor dental hygiene. This is in
direct contradiction to Sutton's law: "Go where the money iS."2

Case 3

A 30-year-old man was admitted to hospital because of arthralgia,
malaise, and fever up to 37 8°C during the six weeks before admission.
There was no relevant history. One year earlier the patient had had a
gum infection. Ten weeks before admission he had a sore throat with
fever up to 39°C, for which he received penicillin and aspirin. One
month later he experienced pains in his muscles and the joints of his
hands. These pains persisted for three weeks and were then localised
to the knees, ankles, and wrists. There was no redness or swelling.
There was no morning stiffness, rash, or bowel disturbance. On
examination his temperature was 37 5°C. There were no signs of
conjunctivitis, and funduscopy showed nothing abnormal. There
were no abnormal findings in the chest or lungs. The liver was
palpable 3 cm below the costal margin; it was not tender. The spleen
tip was felt. There was no lymphadenopathy. Movements of both
hands and the left elbow were restricted because of tenderness, but
there was no joint swelling.

Laboratory investigations showed: ESR 100 mm in 1st hour;
haemoglobin 11-5-12-5 g/dl (normochromic, normocytic); white

blood count 5-8 x 109/1 (5800/mm3) with a normal differential; total
proteins 77 g/l; and albumin 37 g/l. Protein electrophoresis and liver
function were normal. No cryoglobulins were found. Serological tests
found nothing positive, and the Rose-Waaler, Latex, lupus erythema-
tosus, brucella, and Widal tests were all negative. He was also negative
for antinuclear factor. Antistreptolysin concentration was 250 units.
Blood cultures, throat swab, bone marrow aspirate, urine, and gastric
juice were all negative for tuberculosis. Chest x-ray examinations,
intravenous pyelography, and gastrointestinal tests gave normal
results. There was normal erythropoiesis and leukopoiesis in the bone
marrow, with a reactive increase in lymphocytes. Liver biopsy showed
slight lymphocytic infiltration of the portal spaces. Dental examination
showed severe periodontitis with abscess formation and caries.
Comment-The patient had a six-week history of arthralgia and

fever. On examination there was hepatosplenomegaly and periodont-
itis. Laboratory investigations showed a raised sedimentation rate and
anaemia. The many other investigations for the cause of his pyrexia
all gave negative results. We considered that the patient had an early
collagen disease but deferred a definitive diagnosis. He started the
first stage of dental treatment in hospital. This was associated with a
spiking fever. His joint pains persisted and he was discharged on
aspirin. After four months he was afebrile and had gained 8 kg in
weight. The joint pains had abated and the sedimentation rate had
fallen to 42 mm in 1st hour. At one year, after he had completed his
dental treatment (scaling and extractions), the patient was completely
symptom-free. The spleen was no longer palpable and the sediment-
ation rate was normal. We conclude that the patient showed a prolonged
systemic reaction to chronic dental sepsis.

Discussion

All three patients suffered from fever for over three weeks
and spent more than one week in hospital, though only the
third patient underwent extensive investigations. All had severe
dental sepsis. The major symptoms were fever, malaise, and
joint pains, mimicking an influenza-like infection in case 1,
an acute infection with rigors in case 2, and a chronic collagen
disease in case 3. In no case were there complaints referable to
the teeth, possibly because the patients had become accustomed
to poor dental hygiene. Furthermore, the medical staff do not
always perform a careful dental examination. Even if there is a
dental condition, clinicians are unaware, except in cases of
suspected infective endocarditis, that it may explain symptoms
on a general medical ward. Bacteria may enter the bloodstream
during dental extractions3 and even after just cleaning the
teeth.4 Thus, it is not difficult to understand how systemic
symptoms may be caused by dental abscesses.
Our patients had no leucocytosis or abnormalities in liver

function or serum protein concentrations. The only consistent
finding was a raised sedimentation rate. The type of fever
varied in relation both to the severity of the dental lesions and the
degree of bacteraemia. Presumptive evidence for dental disease
might be obtained if fever follows dental treatment, cleaning the
teeth, and, perhaps, eating. Such commonplace activities may
easily be ignored as provocative factors.

Routine dental examination in cases of pyrexia of undeter-
mined origin is simple and cheap and may save many unneces-
sary investigations. Response to treatment provides satisfactory
diagnostic proof of cause and effect. Dental sepsis should be
added to the long list of causes of pyrexia of undetermined
origin.

Requests for reprints should be addressed to Dr E Berry, Depart-
ment of Medicine B, Hadassah University Hospital, PO Box 499,
Jerusalem, Israel.
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