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Admission, clinical and autopsy diagnoses of tumour were computed in 2000 consecutive cases, aged 
30-80 years, using data collected in two university pathology departments in Budapest, Hungary. Based 
on diagnosis of tumour, regardless of site, as the underlying cause of death false-negative rates were 
37.4% at admission and 8.8% clinically. Corresponding false-positive rates were 8.4 and 9.1%. General 
practitioners who correctly diagnosed a tumour as the cause of the terminal illness identified the 
primary site wrongly in 20.6% (90/436) of cases. Hospital clinicians did so in 20.4% (130/636) of cases. 
Overall, of site-specific tumours considered as the underlying cause of death at autopsy, 27.4% were 
incorrectly diagnosed clinically and 50.4% at admission. Diagnostic errors were particularly common 
for tumours of the lung, liver, ovary and gall bladder. Graduate and postgraduate education, planning 
of the health care system and quality of cancer care may benefit from statistical data derived from 
autopsy diagnoses. Copyright 0 1996 Elsevier Science Ltd 
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INTRODUCTION 
DEATH CERTIFICATE data are often used to study time-related 
trends in cancer mortality [l-31. The most reliable infor- 
mation regarding the incidence of many internal cancers and 
other diseases is provided by autopsy [4-61. Many studies 
have shown a high level of discrepancy between clinical diag- 
noses prior to autopsy and autopsy diagnoses [7-111. Since 
autopsy rates are declining in most countries, the probability 
of diagnostic error is increasing. This trend is wonying insofar 
as public health policy makers rely heavily on mortality data 
derived fkom death certificates. 

Hungary had the highest autopsy rate among 27 counmes 
surveyed by the World Health Organisation [3]. This is partly 
because of tradition and partly because, according to Hung- 
arian law, all patients who die in hospital are autopsied unless 
there are acceptable moral, religious or other grounds for 
objecting to autopsy. Hungary was, therefore, chosen for a 
study comparing admission diagnosis, pre-autopsy clinical 
diagnosis and post-autopsy diagnosis of the underlying and 
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conmbutory causes of death in 2000 consecutive autopsies on 
persons aged 30-80 years dying in hospital [ 121. Based on the 
major category of cause of death (e.g. diseases of circulatory 
system), 42.9% of admission and 37.2% of clinical diagnoses 
of the underlying cause'of death were not confirmed as the 
underlying cause at autopsy. This paper investigates diagnos- 
tic discrepancies among cases where neoplasms were reported 
at admission, clinically or at autopsy. 

MATERIALS AND METHODS 
Data were collected in respect of 2000 consecutive auto- 

psies on patients, aged between 30 and 80 years, dying either 
in the Semmelweis University, Budapest (1000 cases) or in the 
Postgraduate Medical School, Budapest (1 000 cases) between 
February 1988 and November 199 1. 

For each death, admission, pre-autopsy clinical and post- 
autopsy pathological diagnoses were coded according to the 
9th Revision of the International Classification of Diseases 
(ICD). For clinical and autopsy diagnoses, the underlying 
cause of death, up to three causes leading directly to death 
and up to nine other conmbutory causes of death were 
recorded. Only a single admission diagnosis was recorded. 
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The accuracy of the admission and clinical diagnoses in the 
light of the autopsy findings has been reported elsewhere [ 121. 

Neoplasms (ICD 140-239) constitute one major group of 
the ICD classification. Each three-digit code represents a 
disease entity, referred to in t h i s  paper as a ‘site’. Certain 
combinations of sites, such as tumours of the pharynx (ICD 
146 oropharynx, 147 nasopharynx and 148 hypopharynx), are 
referred to as a ‘grouping’. Greater precision is catered for by 
using a fourth digit following a decimal point after the three 
digit code (e.g. ICD 188.4 malignant neoplasm of the blad- 
der-posterior wall). Agreement between two diagnoses on 
four-digit code is referred to as agreement on ‘location’. 

The admission and clinical diagnoses were compared with 
the autopsy diagnosis. The extent of agreement on location, 
on site and on existence of a tumour was quantified overall 
and for 23 tumour groupings, where at least 10 cases were 
seen at autopsy. Diagnoses unconfirmed at autopsy are termed 
‘false-positives’, the false-positive rate being expressed as a 
percentage of total diagnoses seen at admission or clinically. 
Diagnoses at autopsy that are undetected at admission or 
clinically are termed ‘false-negatives’, the false-negative rate 
being expressed as a percentage of total diagnoses seen at 
autopsy. Ninety-five per cent confidence limits of false-posi- 
tive and false-negative rates were calculated using confidence 
interval analysis (CIA) [ 131. 

RESULTS 
The distribution of patients (total and with tumour) by 

age and sex is shown in Table 1 .  A tumour was considered the 
underlying cause of death at autopsy in 697 patients, all except 
8 cases being malignant. Up to the age of 70 years, there were 
more autopsies in males than in females but the proportion 
dying from tumours was somewhat higher in females (40.0%) 
than in males (35.6%). The number of deaths fiom tumours 
was highest in both sexes in the seventh and eighth decades, 
and in the eighth decade the proportion of deaths from 
tumours was higher in mdes (34.5%) than in females 
(25.7%). 

For 476 (23.8%) of the admission diagnoses and for 700 
(35.0%) of the clinical diagnoses, a tumour was considered 
the underlying cause of death. Where a tumour was con- 
sidered the underlying cause, there was mention of the tumour 
at the same site in the autopsy report for 372 (78.2%) admis- 
sion diagnoses and for 554 (79.1 %) clinical diagnoses. For the 
admission diagnoses, these 372 agreements could be divided 
into 313 (84.1%) where the underlying cause agreed exactly 
on location, 33 (8.9%) where it agreed on site but not location, 
and 26 (7.0%) where the tumour was mentioned, but not as 

the underlying cause. The division into these categories for 
the 554 clinical agreements was similar (location 453, 81.8%; 
site 53, 9.6%; mention 48, 8.7%). Fuller details of the con- 
firmation of the admission and clinical underlying cause of 
death is shown in Table 2. Table 2 also shows that the 
admission diagnoses included far more cases, 261, than did 
the clinical diagnoses, 6 1, where there was a failure to detect a 
tumour considered to be the underlying cause at autopsy. 

Detection, at admission and clinically, of tumours con- 
sidered to be the underlying cause of death at autopsy, is 
considered further in Table 3. Of the 697 cases, just over half, 
351 (50.4%) were not detected at admission. Detection of 
tumours was better clinically, only 29 of the clinical reports 
failing to report a tumour at all, A tumour of the correct site 
was detected clinically in 527 (75.6%) of cases, although in 
some of these the clinical report considered them to be only a 
direct or contributory cause and not the underlying cause. 

Based on specific tumour site and on underlying cause 
diagnosis only, false-negative rates were 50.4% for admission 
and 27.4% for clinical diagnosis. False-positive rates were 
27.3% for admission and 27.7% for clinical diagnosis. 

Based on tumour, regardless of site, and again on underly- 
ing cause diagnosis, false-negative rates were 37.4% for admis- 
sion and 8.8% for clinical diagnosis, False-positive rates were 
8.4% for admission and 9.1 % for clinical diagnosis. 

Table 4 compares admission and autopsy diagnoses for the 
23 specific most common tumour groupings, and Table 5 
similarly compares clinical and autopsy diagnoses. These 
comparisons are all based on underlying cause of death. The 
tables show, for each grouping, the total numbers of cases 
diagnosed, the numbers of agreements by location, site and 
grouping, and the number of false-negative and false-positive 
diagnoses divided according to whether the erroneous diag- 
nosis indicated a tumour as the underlying cause. For some 
sites, the total cases diagnosed at admission was substantially 
less than that at autopsy. This was most marked for lung, and 
gall bladder and bile duct tumours, but was also clearly 
evident for tumours of the oesophagus, stomach, colon, liver 
and kidney (Table 4), where only approximately half as many 
cases were diagnosed as the underlying cause at admission as 
at autopsy. Under-diagnosis was less marked clinically, but 
even here numbers of tumours of the gall bladder and bile 
ducts, and especially of the lung, were markedly underesti- 
mated (Table 5) .  
I Comparability of total numbers of cases pre- and post- 
autopsy often conceals substantial false-negative and -positive 
rates, frequently because of difficulties in diagnosing the pn- 
mary site of the tumour. Based on the data in Tables 4 and 5, 

Table 1. Dismibittion by age and sex of the 2000 patients in the study and of the 697 patients with tumour as the underlp.ng cause of 
death at autopsy 

Age (years) 
Sex Patients 30-40 41-50 51-60 61-70 7 1-80 Total 

Male Total in study 
With tumour (% of total) 

Female Total in study 
With tumour (% of total) 

45 101 216 371 35 1 1084 
1 1  36 77 137 121 382 

(24.4%) (35.6%) (35.6%) (36.9%) (34.5%) (35.2%) 

36 64 134 324 358 916 
13 31 55 124 92 315 

(36.1%) (48.4%) (41.0%) (38.3%) (25.7%.) (34.4%) 
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Table 2 .  Confirmation of admission and clinical diagnosis of underlying cause at autopsy 

Source Diagnosis Confirmation at autopsy Patients % (95% CI) 

Admission Tumour Underlying cause agrees on site 
- agreement on location also 
- location differs 

Underlying cause a tumour, site differs 
- tumour of same site mentioned* 
- tumour of same site not mentioned 

Underlying cause not a tumour 
- tumour of same site mentioned 
- tumour of same site not mentioned 

Total 

Underlying cause a tumour 
Underlying cause not a tumour 

Total 

Not a tumour 

Clinical Tumour Underlying cause agrees on site 
- agreement on location also 
- location differs 

Underlying cause a tumour, site differs 
- tumour of same site mentioned 
- tumour of same site not mentioned 

Underlying cause not a tumour 
- tumour of same site mentioned 
-tumour of same site not mentioned 

Total 

Not a tumour Underlying cause a tumour 
Underlying cause not a tumour 

Total 

346 
313 

33 

90 
16 
74 

40 
10 
30 

476 

261 
1263 

1524 

506 
453 

53 

130 
28 

102 

64 
20 
44 

700 

61 
1239 

1300 

72.7 (68.7-76.7) 
65.8 (61.5-700) 
6.9 (4.8-9.6) 

18.9 (15.4-22.4) 
3.4 (1.9-5.4) 

15.5 (12.3-18.8) 

8.4 (6.1-11.3) 
2.1 (1.0-3.8) 
6.3 (4.S8.9) 

100.0 

17.1 (15.2-19.0) 
82.9 (81.0-84.8) 

100.0 

72.3 (69.0-75.6) 
64.7 (61.2-68.3) 

7.6 (5.7-9.8) 

18.6 (15.7-21.5) 

14.6 (12.0-17.2) 
4.0 (2.7-5.7) 

9.1 (7.1-11.5) 
2.9 (1.844) 
6.3 (4.68.3) 

100.0 

4.7 (3.6-6.0) 
95.3 (94.0-96.4) 

100.0 

*Mentioned as a direct or conmbutory cause. CI, confidence interval: 

Table 3. Detection, at admission and clinkahy, of tumours considered to be the unakrlying cause of death at autopsy 

Source Detection Patients % (95% CJJ 

Admission Tumour of same site detected 
- agreement on location also 
-location differs 

Tumour of ditferent site detected 

Tumour not detected at all 

Tumour of same site and location detected 
- considered to be underlying cause 
- considered to be direct or conmbutory cause 

Tumour of same site but not same location detected 
- considered to be underlying cause 
- considered to be direct or conmbutory cause 

Tumour of different site detected 
- considered to be underlying cause 
- considered to be direct or conmbutory cause 

Tumour not detected at all 

Total tumours detected as underlying cause at autopsy 

Clinical* 

346 
313 

I 3 3  

90 

261 

466 
453 

13 

61 
40 
21 

141 
109 
32 

29 

697 

49.6 (45.9-53.4) 
44.9 (41.2-48.6) 
4.7 (3.3-6.6) 

12.9 (10.4-15.4) 

37.4 (33.9-41.0) 

66.9 (63.4-70.4) 
65.0 (61.5-68.5) 

1.9 (1.0-3.2) 

8.8 (6.8-11.1) 
5.7 (4.2-7.7) 
3.0 (1.94.6) 

20.2 (17.2-23.2) 
15.6 (12.9-18.3) 
4.6 (3.2-6.4) 

4.2 (2.8-5.9) 

100.0 

* The disuibutionris exclusive; with patients satisfying two categories (e.g. direct cause agrees on location, underlying cause on site) assigned 
to the higher category. 
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Table 4. Comparison of admission and autopsy diagnosis of underlying cause of death for specific tumour groupings 
~ 

Total diagnoses Agreements False-negatives False-positives 

Group Other Nota Other Nota 
Tumour groupings (ICD codes) Autopsy Admission Location only* group tumour group turnour 

Oral cavity (140-145, 149) 34 22 10 8 (2) 2 14 2 2 
Pharynx (146-148) 13 8 8 0 (0) 1 4 0 0 
Oesophagus (1 50) 36 19 15 2 1 18 1 1 
Stomach (1 5 1) 60 33 26 3 5 26 2 2 
Colon (153) 51 26 18 2 5 26 6 0 
Rectum (1 54) 38 33 29 0 2 7 3 1 
Liver (1 55) 32 16 6 2 6 18 3 5 
Gall bladder and bile ducts (1 56) 25 5 4 0 2 19 1 0 
Pancreas (1 57) 31 20 9 6 5 11 3 2 
Larynx (161) 15 17 14 0 1 0 3 0 
Lung ( 162) 46 15 3 6 8 29 4 2 
Breast (174, 175) 21 18 11 5 (5) 0 5 0 2 
Cervix (180) 10 7 6 0 2 2 1 0 
Uterus (182) 13 8 6 0 2, 5 2 0 
Ovary (1 83) 16 15 8 0 2 6 5 2 
Prostate (185) 15 15 13 0 0 2 1 1 
Bladder (1 88) 23 16 11 3 1 8 1 1 
Kidney ( 189) 16 8 5 1 2 8 1 1 
Hodgkin’s disease (201) 11 9 7 0 0 4 2 0 
Non-Hodgkin’s lymphoma (200,202,203) 67 51 42 6(1) 3 16 3 0 
Lymphoid leukaemia (204) 15 11 11 0 2 2 0 0 
Myeloid leukaemia (205) 42 32 28 0 7 7 2 2 
Other leukaemia (206-208) 13 15 5 2 (0) 2 4 6 2 

* For groupings involving multiple ICD codes, numbers in parentheses indicate agreement on site but not location. 

Tabk 5 .  Comparison of clinical and autopsy of underlying cause of death for specific tumour groupings 

Total diagnoses Agreements False-negatives False-positives 

Group Other Nota Other Nota 
Tumour groupings (ICD codes) Autopsy Clinical Location only* group tumour group tumour 

Oral cavity (140-145, 149) 
Pharynx (146-148) 
Oesophagus (1 50) 
Stomach (1 51) 
Colon (153) 
Rectum (1 54) 
Liver (1 5 5) 
Gall bladder and bile ducts (1 56) 
Pancreas (1 57) 
Larynx (161) 
Lung (1 62) 
Breast (174, 175) 
Cervix (1 80) 
Uterus (1 82) 
Ovary (1 83) 
Prostate (185) 
Bladder (188) 
Kidney (1 89) 
Hodgkin’s disease (201) 
Non-Hodglun’s lymphoma (200,202,203) 
Lymphoid leukaemia (204) 
Myeloid leukaemia (205) 
Other leukaemia (206-208) 

34 
13 
36 
60 
51 
38 
32 
25 
31 
15 
46 
21 
10 
13 
16 
15 
23 
16 
11 
67 
15 
42 
13 

33 
13 
34 
51 
47 
41 
32 
19 
38 
18 
26 
22 
10 
11 
20 
18 
25 
12 
10 
63 
11 
37 
19 

18 14(5) 2 0 
13 0 (0) 0 0 
30 3 2 1 
43 3 6’  8 
36 5 5 5 
33 0 ‘ 2  3 
15 2 9 6 
13 3 7 2 
16 10 5 0 
14 0 1 0 
8 8 18 12 

14 5 (5) 1 1 
7 1 2 0 
9 1 3 0 
9 0 6 1 

14 0 0 1 
19 4 0 0 
8 1 4 3 
7 1 1 2 

52 6 (0) 8 1 
11 0 3 1 
32 0 6 4 

8 1 (0) 4 0 

1 
0 
1 
6 
3 
6 
6 
1 
s 
3 
5 
0 
1 
1 
8 
3 
1 
0 
2 
4 
0 
3 
7 

0 
0 
0 
5 
3 
2 
9 
2 
4 
1 
5 
3 
1 
0 
3 
1 
1 
3 
0 
1 
0 
2 
3 

* For groupings involving multiple ICD codes, numbers in parentheses indicate agreement on site but not location. 
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Table 6 summarises the sites showing the highest false-nega- 
tive and -positive rates for admission and clinical diagnoses. 
Some comments should be made about specific tumours. 

Gall bladder and bile ducts 
Of 21 cases missed at admission (total autopsy diagnoses 

minus agreements), 2 were misdiagnosed as a liver tumour, 
with no tumour at all diagnosed in 19 cases. Of 9 cases missed 
clinically, only 2 were not considered to be a tumour, 3 being 
misdiagnosed as a liver tumour and 4 as tumours of other 
sites. False-positive diagnoses were relatively rare. 

Liver 
As for gall bladder and bile duct tumours, most (75%) of 

the 24 cases missed at admission were not diagnosed as a 
tumour at all. The corresponding proportion of the 15 cases 
missed clinically was lower (40%). False-positive diagnoses of 
liver tumours were much more common, forming about half 
of both admission and clinical diagnoses of this tumour. In 
most admission (63%) and clinical (60%) diagnoses of liver 
tumour, the autopsy diagnosis of underlying cause was not of 
a tumour at all. Except for the gall bladder and bile duct 
tumours, misdiagnosed as liver tumours (as note above), liver 
tumours were not commonly misdiagnosed as tumours of any 
one specific site. 

Lung 
In 29 of 37 (78%) cases missed at admission, and in 12 

of 30 (40%) cases missed clinically, the underlying cause was 
not considered to be a tumour at all. In 2 of 6 (33%) cases of 
false-positives at admission and in 5 of 10 (50%) false-posi- 

tives diagnosed clinically, the underlying cause at autopsy was 
not a tumour. Except for 3 cases, where the death was from a 
lung tumour but a larynx cancer had been considered to be 
the underlying cause both at admission and clinically, lung 
tumours were not commonly misdiagnosed as tumours of any 
one other specific site. 

a a Y  
There was substantial false-positive and -negative misdi- 

agnosis of ovarian tumours, with all four rates in Table 6 
around 50%. No tumour at all was detected at admission in 6 
of 16 (38%) cases seen at autopsy, this proportion reducing 
to 7% for clinical diagnosis. Where ovarian tumours were 
misdiagnosed as other tumours, there was no other specific 
tumour that they were commonly misdiagnosed as. 

Oral cavity 
At admission, 14 oral cavity tumours seen at autopsy 

were not diagnosed as a tumour at all, 2 cases were diagnosed 
as a tumour but not of the oral cavity, and 6 were misdiag- 
nosed as regards site within the oral cavity, mainly tongue 
tumours (ICD 141) being diagnosed as tumours of the floor 
of the mouth (ICD 144). Clinically, all oral cavity tumours 
seen at autopsy were considered to be a tumour, but in 2 
cases, the tumour was not of the oral cavity, and in 9 cases 
there was disagreement as to the site within the oral cavity 
(again mainly due to over-use of ICD 144). In relatively few 
cases, an oral cavity tumour was considered to be the cause of 
death at admission or clinically, but not at autopsy. The false- 
positive rates shown in Table 6 arise mainly kom inclusion of 
cases disagreeing on site within the oral cavity. 

Table 6.  Sites showing highest falre-negative and fakie-positive rates based on diagnosis of underlying cause* 

Admission - false-negatives (%) Admission - false-positives (%) 

Gall bladder and bile ducts 
L u z  
Liver 
Oral cavity 
Kidney 
Other leukaemia 
Colon 
Oesophagus 
Stomach 
Pancreas 
Ovary 

Clinical -false-negatives (%) 

84.0 (63.9-95.5) 
80.4 (66.1-90.6) 
75.0 (56.6-88.5) 
64.7 (46.6-80.3) 
62.5 (35.4-82.8) 
61.5 (31.6-86.1) 

52.8 (35.5-69.6) 
51.7 (38.4-64.8) 
51.6 (33.1-69.8) 

60.8 (46.1-74.2) 

50.0 (24.7-75.3) 

Other leukaemia 
Liver 
ovary 
Oral cavity 
Lung 
Pancreas 
Colon 
I-arYnx 
Non-Hodgkin’s lymphoma 
Bladder 
Myeloid leukaemia 

Clinical - false-positives (%) 

66.7 (38.4-88.2) 
50.0 (24.7-75.3) 
46.7 (21.3-73.4) 
45.5 (24.4-67.8) 
40.0 (16.3-67.7) 
25.0 (8.949.1) 
23.1 (9.W3.6) 
17.6 (3.8-43.4) 
15.7 (7.0-28.6) 
12.5 (1.6-38.3) 
12.5 (3.5-29.0) 

L l w  
Liver 
ovary 
Kidney 
Other leukaemia 
Gall bladder and bile ducts 
Oral cavity ’ 
Hodgkin’s disease 
Lymphoid leukaemia 
Myeloid leukaemia 
Stomach 

65.2 (49.7-78.6) 
46.9 (29.1-65.3) 
43.8 (19.8-70.1) 
43.8 (19.8-70.1) 
38.5 (13.9-68.4) 
36.0 (18.0-57.5) 
32.4 (17.4-50.5) 
27.3 (6.0-61.0) 
26.7 (7.8-55.1) 
23.8 (12.1-39.4) 
23.3 (13.4-36.0) 

Other leukaemia 
Ovary 
Liver 
Lung 
Pancreas 
Oral cavity 
Kidney 
Larynx 
Prostate 
Cervix 
Hodgkin’s disease 

57.9 (33.5-79.7) 

46.9 (29.1-65.3) 

31.6 (17.548.7) 
30.3 (15.H8.7) 

22.2 (6.4-47.6) 
22.2 (6.447.6) 

55.0 (31.5-76.9) 

38.5 (20.2-59.4) 

25.0 (5.5-57.2) 

20.0 (2.5-55.6) 
20.0 (2.5-55.6) 

* False-negative and false-positive rates include cases with diagnoses agreeing on grouping but not on site; only rates with a denominator of at 
least 10 cases shown. 95% confidence intervals are shown with false-negative and false-positive rates. 
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Other leukaemias 
Although, in some cases, the existence of a tumour was 

not suspected at admission, and, in a few, a diagnosis of 
leukaemia, at admission and clinically, had not been con- 
firmed at autopsy, the major reason for the high false-negative 
and -positive rates was diagreement on type of leukaemia. For 
example, all 6 cases of the admission false-positives, and 6 of 
the 7 cases of clinical false-positive were due to a diagnosis in 
the other leukaemia grouping, when the autopsy diagnosis was 
lymphoid or myeloid leukaemia. For the leukaemias taken as 
a whole (ICD 204-208), the false-negative rates, ignoring site, 
were relatively low (admission 22.9%, clinical 12.9%) as were 
the false-positive rates (admission 6.9%, clinical 9.0%). 

Colon, kidney, oesophagus, pancreas, stomach 
For all these tumours, a susbtantial proportion, often 

around 50%, of cases seen at autopsy were not diagnosed as a 
tumour at all at admission. In additional cases, the admission 
diagnosis did not correctly specify the site. False-negative rates 
were always lower clinically, though still substantial for kidney 
tumours. False-positive rates were generally lower than false- 
negative rates. Where diagnoses agreed on the existence of a 
tumour, but not on the site, no clear pattern could be seen of 
one tumour being specifically misdiagnosed as another. 

DISCUSSION 
While we have studied a virtually complete sample of all 

deaths occurring in two hospitals in the given period, the 
representativeness of results fiom these two hospitals can 
be questioned. Both have high academic standing and the 
excellence of some departments selectively attracts patients 
with particular diagnoses. However, both hospitals act as 
district hospitals catering for a wide spectrum of diseases. 
Only for lung cancer is there reason to suspect the false- 
positive and -negative rates were unrepresentatively high. This 
is because there is, located in Budapest, a highly specialised 
Institute of Pulmonology to which cases of suspected lung 
cancer andor chronic respiratory disease are transferred if 
they are fit and young enough to be moved. Consequently, a 
disproportionate number of such cases dying in the two study 
hospitals were too old or frail to withstand submission to a full 
range of available diagnostic procedures. 

The high number of false-negative cases, not diagnosed as 
tumours at all by the general practitioner, points to the serious 
unreliability of morbidity and mortality statistics based on 
diagnoses entered on death certificates issued by general prac- 
titioners on patients that are not autopsied. The substantial 
differences between the diagnoses made at admission and 
those made at autopsy mean that in 261 out of 697 cases, 
where a tumour was considered to be the underlying cause of 
death, the presence of a tumour was not reported on the 
admission diagnbsis. Although in some cases a general prac- 
titioner may have known that the patient had cancer but 
arranged the admission to hospital for a different reason, it 
seems certain that, in most instances, the general practitioner 
had missed the diagnosis completely. 

There was good agreement between the number of patients 
considered to have a tumour as the underlying cause of death 
clinically (700) and at autopsy (697). However, this conceals 
the fact that there was agreement on the correct tumour site 
in only 506 cases and on a tumour being the underlying cause 
in only 636. 

The proportion of, tumours considered to be the cause of 
death at autopsy whi h were incorrectly diagnosed (either as 
to site or as to the existence of a tumour) was 27.4% by 
hospital clinicians and 50.4% by general practitioners. These 
figures appear rather higher than rates reported for other 
counmes, for example 15% in Sweden [ 1 1],22% in Japan [8] 
and 25.5% in India [9]. However, it is important to point 
out that clinically, false-positive and false-negative rates for 
existence of a tumour were both less than 10%. Most clinically 
incorrect diagnoses were wrong because the site of the primary 
neoplasm was wrong. 

The identification of the correct site and type of malignant 
tumour is a matter of growing importance [7,12]. Advances 
in surgical, radiotherapeutic and chemotherapeutic treatment 
have now developed to a level when the site and histological 
type of the primary tumour has a major influence on the 
choice and mode of therapy. It is well known that it can be 
difficult to locate correctly the primary site in the case of 
cancers of the gall bladder and bile ducts, pancreas, liver and 
kidney. However, the high false-positive and false-negative 
rates for lung and oral cavity cancers are alarming. Those 
responsible for the planning of health care systems, including 
prevention and screening, should be aware of the unreliability 
of mortality data derived fiom unautopsied deaths and should 
press for higher standards of diagnosis and higher autopsy 
rates [14-161 

To assess the consequences of clinical misdiagnosis, one 
needs to know when the error was made. For this purpose one 
would need access to records prior to those relating to the 
terminal admission of patients (for example, outpatient rec- 
ords and previous inpatient notes at the same and other 
hospitals). Such records were not always available to us, and 
it would have been difficult to extract fiom the, often hand- 
written, notes why and when various treatments were or were 
not given. Hopefully the present report will stimulate others 
to undertake more detailed studies of the consequences of 
clinical misdiagnosis of cancer. 
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