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Accuracy of clinical diagnosis in primary degenerative
dementia: correlation with neuropathological findings
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SUMMARY Neuropathological features and causes of death are presented in 27 deceased patients
belonging to a prospective series of 71 hospitalised patients with primary degenerative dementia.
The clinical criteria for primary degenerative dementia used in the present study were accurate
enough to exclude patients with multi-infarct dementia. At necropsy, 82% of the cases had
neuropathological changes of Alzheimer's disease. The clinical features of patients with other
neuropathological changes are described. The most common immediate cause of death was
bronchopneumonia which accounted for 59% of deaths in Alzheimer's disease.

Primary degenerative dementia is used as a clinical
diagnosis for patients suspected of having a
degenerative encephalopathy of unknown origin.' It
is often considered to be Alzheimer's disease or
senile dementia of Alzheimer type if no other
obvious cause is identified.29 This type of
encephalopathy is present in over 50% of demented
patients. °

In the present study the term Alzheimer's disease
includes both presenile Alzheimer's disease and
senile dementia of Alzheimer type since they
compose a single clinical and neuropathological
entity."l-'4 Although the final diagnosis of
Alzheimer's disease still requires neuropathological
confirmation, either from a biopsy or necropsy
specimen, correct diagnosis by non-invasive methods
is becoming increasingly important. This goal can
only be achieved by carefully correlating clinical data
with neuropathological findings.
While the clinical criteria of primary degenerative

dementia are widely used, follow-up studies with
neuropathological examinations are rare'" and often
retrospective.'6 17 We now present data on 27
deceased patients of a prospective series of 71
patients with primary degenerative dementia,
examining the accuracy of clinical diagnosis
especially in relation to Alzheimer's disease. We also
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present the immediate and underlying causes of
death for these patients.

Patients and Methods

The series of 71 consecutive patients with primary
degenerative dementia included 36 presenile cases (onset of
symptoms before the age of 65 years) and 35 senile cases
(onset ofsymptoms after the age of 65). All were in-patients
at the Koskela Geriatric Hospital in Helsinki and entered
the study between June 1978 and June 1980. The criteria for
selection of the patients were designed to exclude
aetiological factors other than primary degenerative
dementia and were essentially those of Roth"8 with some
modifications (table 1). No attempt was made to
differentiate Alzheimer's disease from other primary
degenerative dementias, for example Pick's disease, during
life.

Patient histories were collected from family members and
hospital records. Neurological examination of all patients
was carried out by one of us (RS). A modified Luria's
neuropsychological test battery'9 20 was presented to all
those patients who could at least partly understand the
instructions. The tests were carried out from 3 weeks to 12
months prior to the patient's death except in one case 30
months before the death. An electroencephalogram (EEG)
was recorded from each patient once or twice a year. Two
qualities of EEG abnormality, generalised or diffuse
slowing and paroxysmal abnormality, were graded 0 (lack of
any abnormality) to 6 (most severe abnormality). The total
EEG score was obtained by multiplying the score for
generalised or diffuse slowing by two and adding the
product to the score for paroxysmal activity.'4 The
maximum score was thus 18. A chest radiograph and an
electrocardiogram were taken in all cases, and brain CT
scan or pneumoencephalogram was obtained in 12 presenile
cases. The laboratory tests included blood cell count, blood
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Table 1 Clinical criteria for primary degenerative
dementia

1. Extensive progressive failure of intellectual capacity during
adult life

2. Deterioration of memory as the first symptom followed by
disorientation, a failure in the common activities of everyday
life, and flattening of personality. Psychiatric symptoms such as
paranoic and depressive features possible

3. Special neuropsychological symptoms such as apraxia, agnosia,
aphasia, and lowered alertness

4. No signs of focal brain damage in clinical neurological
examination to refer to other aetiology, for example, vascular
lesions, tumours, brain injunres

5. In other investigations (blood tests, cerebrospinal fluid tests,
electroencephalogram, neuroradiological examinations) noth-
ing to indicate a special aetiology for the condition

6. Depression and psychoses excluded by clinical history,
neuropsychological examination, drug treatment and hospital
observation

7. In the clinical history nothing to indicate other aetiological
factors, for example alcoholism, drug abuse, sequelae of brain
injuries, Parkinsonism

sedimentation rate, serum creatinine, plasma glucose, total
cholesterol, triglycerides, sodium, potassium, chloride,
calcium, phosphate, vitamin B12, folic acid, transaminases,
alkaline phosphatase, urate, serum iron, transferrin iron
binding capacity, electrophoresis of serum proteins,
serological test for syphilis (Sitolipin), and thyroid function
tests. Tests for cerebrospinal fluid (CSF) included cell
counts, glucose and total protein determinations, as well as

protein electrophoresis. Immunoelectrophoresis of CSF
proteins was done in 27 cases.

All the 27 deceased patients were necropsied and a
neuropathological examination was carried out. From each
patient the left half of the brain was fixed in 4% phosphate

Table 2 Neuropathological diagnoses in 27 autopsied
patients fulfilling the criteria forprimary degenerative
dementia

Diagnosis N (%)

Alzheimer's disease 22 (82)
Other conditions: 5 18

Parkinson's disease 1
Hippocampal neuronal loss and gliosis

and subcortical gliosis 2
Non-specific encephalopathy 2

buffered formaldehyde and specimens were taken from the
following regions: temporal lobe including the hippo-
campus, frontal lobe, occiptal lobe including area striata,
basal ganglia, thalamus, substantia nigra, pons, medulla
oblongata and cerebellum. Paraffin sections, 10 tun thick,
were stained with haematoxylin eosin, Luxol fast blue/
cresyl violet, Holmes' silver stain, periodic acid/Schiff, and
Congo red. Neuropathological criteria for Alzheimer's
disease required abundant neurofibrillary tangles and senile
plaques in the hippocampus plus moderate to large numbers
of tangles and plaques in the neocortex.11 22 X2 test and
Student's t test were used for statistical analysis.

Results

All the brains had marked degenerative changes but
no major vascular lesions. Twenty-two (82%) had
neuropathological changes typical of Alzheimer's
disease while five (18%) had a degenerative
encephalopathy of some other type (table 2). There

Table 3 Clinical characteristics ofthe necropsied patients with Alzheimer's disease and other conditions

Sex Age at death EEG score Positivefamily
Diagnosis (MIF) (mean ± SD) (mean ± SD) history

Alzheimer's disease 9/13 71-4 ± 6-4 yrs 9 5 ± 3-4 4(18%)
Other 1/4 71-8 ± 9 9 yrs 6-0+ 2-5* 4 (80%)t

*p < 0.02, tp < °-05

Table 4 Clinical and neuropathologicalfindings infive necropsied patients without changes typical ofAlzheimer's disease

Age at deathl
Patient duration of
No Sex symptoms (yr) Neuropathology Selected clinicalfeatures

1 M 71/6 Neuronal loss and gliosis in the hippocampus Brother and sister demented
and diffuse subcortical gliosis No aphasia, extrapyramidal signs or primitive

reflexes
2 F 89/3 Neuronal loss and gliosis in the hippocampus Only moderate degree of dementia

and perivascular gliotic foci in the basal ganglia No aphasia, no extrapyramidal signs
and subcortical gliosis

3 F 67/4 Nigral neuronal loss and Lewy bodies Sister demented; brother had extrapyramidal signs
No primitive reflexes
Only slight slowing in EEG

4 F 67/5 Non-specific changes (frontally accentuated gyral Sister demented
atrophy, slight numbers of tangles in the Episodes of confusionS yrs before the onset of
hippocampus and in the frontal and temporal dementia probably due to hyperthyroidism
neocortex, occasional plaques) Mature onset diabetes

5 F 65/5 Non-specific changes (neuronal loss in the Brother and sister demented
cortex, abundant lipofuscin in neurons) Attacks of headache and vomiting

Positive Babinski sign
Myoclonus in the lower extremities
Early faecal incontinence
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Table 5 The immediate and underlying causes ofdeath in
27patients with primary degenerative dementia

Alzheimer's disease (22) N (%)

Immediate cause
Bronchopneumonia 13(59
Pulmonary embolism 4(18
Deep venous and caval thrombosis 2 (9
No obvious immediate cause 3 (14

Underlying cause
Alzheimer's disease only 18 (81
Adenocarcinoma of pancreas + Alzheimer's disease 2 (9
Adenocarcinoma of stomach + Alzheimer's disease 1 5
Disseminated tuberculosis of lungs

and liver + Alzheimers disease 1 (5)
Other conditions
Immediate cause
Bronchopneumonia 4 (80
Pulmonary embolism 1 (20

were more women than men in both the Alzheimer's
disease and non-Alzheimer's disease groups and the
mean age at death was the same, 71 years (table 3).
The mean score for EEG abnormalities was
significantly higher and the frequency of first-degree
relatives similarly affected significantly lower in the
Alzheimer's disease group. Duration of the
symptoms was 5-9 ± 2*6 years (mean ± SD) for
Alzheimer's disease patients and 4-6 ± 1.1 years for
the other patients, a non-significant difference.
Clinical data on all the 71 patients of the series have
been published elsewhere.'4 I The clinical and
neuropathological findings of the five non-
Alzheimer's disease patients are presented in table 4.
The immediate and underlying causes of death of

the 27 deceased patients are shown in table 5. The
most common immediate cause in the Alzheimer's
disease group was bronchopneumonia which was
observed in 13 cases (59%). No obvious immediate
cause was found in three patients (14%). Other
diseases that could be regarded as underlying causes
of death were found in four Alzheimer's disease
patients-these were three cases of cancer and one
case of tuberculosis-but in 81% Alzheimer's disease
appeared to be the only underlying disease.
Bronchopneumonia was also the major immediate
cause of death in the non-Alzheimer's disease group
where no other underlying causes were diagnosed in
addition to the encephalopathies listed in table 4.

Discussion

According to Roth'8 13 senile dementia (senile
psychosis) is a condition with a history of gradual and
continually progressive failure in the common activi-
ties of everyday life. The clinical picture is dominated
by a failure of memory and intellect and dis-
organisation of personality, not attributable to
specific causes such as infection, neoplasm, chronic

intoxication or cerebrovascular disease known to
have produced cerebral infarction. These criteria
were not originally based on neuropathological
studies but they were successfully used by us to select
patients with primary degenerative dementia since all
the patients fulfilling the clinical criteria were found
to have neuropathological changes of degenerative
encephalopathy at necropsy. The case of Parkinson's
disease is thus also included although dementia is not
a consistent feature in that disease.4

Eighty-two per cent of the deceased, clinically
diagosed primary degenerative dementia patients
had Alzheimer's disease, a figure higher than in some
earlier studies where it has varied from 43% to
77%1517 and where the majority of the other patients
were found to have vascular lesions. Because no
cases of multi-infarct dementia were found in the
present series the clinical criteria seemed to be able to
differentiate primary degenerative dementia reliably
from multi-infarct dementia, at least in a series of in-
patients with moderate to severe dementia. On the
other hand, this differentiation may be more difficult
in early cases with mild, non-specific symptoms and
signs. In fact, of mildly demented patients 57% to
68% show no signs of further deterioration.16 2S
Vascular cases are not expected to accumulate
among the living demented patients of the series
since the duration of multi-infarct dementia is shorter
than that of primary degenerative dementia.26 While
Hachinski's Ischemic Score is known to differentiate
patients with multi-infarct dementia from those with
degenerative dementia21 the same result can be
achieved by starting from the criteria for primary
degenerative dementia, as shown in our study.

One-fifth of the patients with Alzheimer's disease
were familial, a finding in accordance with earlier
observations.' In contrast, four out of five non-
Alzheimer's disease patients had similarly affected
sibs. It is well-known that familial cases are found in
almost all dementing illnesses including, for exam-
ple, Creutzfeldt-Jakob disease,29 so-called pro-
gressive subcortical gliosis,n Parkinson's disease,3'
and multi-infarct dementia.32 There are also cases of
familial dementia with non-specific neuropatho-
logical findings.33

Neuropathological changes of Parkinson's disease,
(neuronal loss of substantia nigra and Lewy bodies)
were found in one of our patients. She presented with
progressive dementia and developed extrapyramidal
signs only in the final stage of her illness. The
prevalence of dementia in Parkinson's disease varies
between 29% and 56% .24 3 3 It is usually regarded as
a symptom of advanced Parkinsonism but it is known
to antedate Parkinson's disease in 11% of patients.35
It may be difficult to separate advanced cases of
Alzheimer's disease with dementia, hypokinesia and
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rigidity from those of Parkinson's disease with the
same features although the history of the early
disturbance of memory, the lack of tremor, and the
presence of paratonia often indicates the diagnosis of
Alzheimer's disease.14

In an earlier series-6 all the Parkinsonian patients
with severe dementia had changes of Alzheimer's
disease in the brain besides those of Parkinson's
disease. Our case with severe dementia did not
belong to that mixed group but was neuro-
pathologically an example of pure Parkinson's
disease. On the other hand, no patient with
Alzheimer's disease had neuropathological changes
of Parkinson's disease Thus our results do not
support the view that Alzheimer's disease and
Parkinson's disease are two aspects of the same
disorder.34 36
Two of our non-Alzheimer's disease patients had

common neuropathological features, severe
neuronal loss and gliosis in the hippocampus and
subcortical gliosis. These cases bore some resem-
blance to so-called progressive subcortical gliosis.3 3
No diagnostic changes were found in the brains of

two patients. They may have had a condition that has
been called "simple senile dementia", that is the
clinical picture of Alzheimer's disease without its
histological changes.15 38 It has been suggested that
this condition is an early evolutionary form of
Alzheimer's disease in which cortical tangles and
plaques develop later in the course of the disease.18
The duration of the disease in both of these cases, five
years, should have been long enough to permit the
appearance of Alzheimer changes in the brain,
especially when the changes were abundant in many
Alzheimer's disease cases of shorter duration. It is
therefore more likely that the cases represent other
entities or variants of Alzheimer's disease not yet
recognised.

It is estimated that Alzheimer's disease is the
fourth or fifth most common cause of death in the
USA although it is not registered in the vital statistics
tables.39 Non-specific immediate causes, such as
pneumonia, account for 90% of deaths in senile
dementia.2 Pneumonia was the most common im-
mediate cause also in our series. However, no
obvious immediate cause of death was found in 14%
of Alzheimer's disease patients suggesting a failure in
the central regulation of vital functions, such as
respiration. In 81%Alzheimer's disease was the only
underlying primary cause of death but there were
three cases of malignant diseases and one case of
tuberculosis in addition to Alzheimer's disease. Since
Alzheimer's disease is also a "malignant" disease
which drastically diminishes the patient's life expec-
tancy39 it should always be mentioned in the death
certificates of these patients.

This investigation was supported by grants from the
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