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This study reported here was undertaken to determine the probability of malig­
nancy in patients presenting with unexplained lymphadenopathy in primary care 
practice and to estimate the effectiveness of current referral patterns by family 
physicians in relation to malignant disease. Clinical characteristics that may be 
discriminatory for malignant causes were also investigated.

A retrospective analysis was perform ed of 82  patients who underwent biopsy 
for unexplained lymphadenopathy from 1982 to 1984; data regarding the inci­
dence of unexplained lymphadenopathy and the referral rate for this problem  
were obtained from registration projects. A total of 29  malignant lymphadenopa- 
thies were identified for a prior probability o f 1.1 percent and a posterior (after 
referral) probability of 11 percent. The ability of the family physician to refer m a­
lignant cases within four weeks after initial consultation (sensitivity of referral) was 
80 to 90 percent; 91 to 98 percent of benign cases were not referred (specificity 
of referral). An increased likelihood of malignancy was associated with age over 
40 years (4 percent) and supraclavicular lymphadenopathy (50  percent).

The incidence of malignancy in patients presenting with unexplained lym phade­
nopathy to the family physicians is very low (1 to 2 percent). Nevertheless, de­
spite the paucity of validated discriminatory factors, the family physicians perform  
a reasonably effective selection process toward referral and biopsy.

L ymphadenopathy is a common presenting symptom 
in family practice. In the Netherlands the incidence 

of lymphadenopathy from undetermined cause is around 
0.6 percent per year.1 In these cases, physicians and patients 
often are concerned that the enlarged lymph node is due 
to cancer. According to some medical textbooks2,3 a biopsy 
is often indicated to confirm or refute a malignant cause. 
In several studies4' 7 malignancy was reported in 40 to 80 
percent of lymph node biopsies. On the other hand, two 
studies8'9 in family practice indicate that lymphadenopathy 
in the majority of cases is related to self-limiting or easily 
treatable conditions not requiring extensive diagnostic 
workup.

To save unnecessary alarm and expense, family phy­
sicians should select for referral and biopsy only those
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patients with a high risk of malignancy. The success of 
this selection process is dependent on the prior probability 
of malignancy and the application of validated discrimi­
nating factors. Since very few data in this respect are avail­
able, a retrospective study was performed to determine 
the probability of malignancy in patients presenting with 
unexplained lymphadenopathy in primary care practice 
and to estimate the effectiveness of current referral patterns 
in relation to malignant disease. In addition, clinical char­
acteristics that may indicate high-risk groups were in­
vestigated.

METHODS

Using the registration system of the Department of Clinical 
Pathology in the hospital of Maastricht, all patients (n 
= 400) with histologic or cytologic examination of lymph 
node tissue in 1982, 1983, and 1984 were identified. Sub­
sequently, patients were excluded who were not referred 
for unexplained lymphadenopathy (n = 281) or not living
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UNEXPLAINED LYMPHADENOPATHY

TA B LE 1. A G E AN D  S E X  D ISTR IB U TIO N  O F THE  
PO PULATIO N O F M A A STR IC H T

A ge (years ) Percent P ercen t F em ale

0 - 9 10 49
1 0 -1 9 16 50
2 0 -2 9 16 52
3 0 -3 9 15 48
4 0 -4 9 13 49
5 0 -5 9 12 52
6 0 -6 9 9 54
7 0 -7 9 6 61
8 0 -8 9 3 70

All 51 .6

Source: population register, Maastricht, The Netherlands 1983

in the Maastricht area (n = 37). From all remaining pa­
tients (n = 82), the following characteristics were collected: 
age; sex; time from first symptoms to first consultation, 
to referral, and to biopsy or aspiration; the presence of 
weight loss and pain; localizations of enlarged nodes; the 
erythrocyte sedimentation rate; and the white blood cell 
count. When these data could not be found in the hospital 
record, the family physician was contacted to provide ad­
ditional information. All patients were followed for a pe­
riod of at least 18 months after biopsy to establish a final 
diagnosis of the absence of malignancy.

The area of Maastricht has only one outpatient aspi­
ration or biopsy facility, which is the Academic Hospital 
Maastricht. According to national hospital registration, 
the referral rate in this particular area to this hospital is 
more than 90 percent. Data on age and sex of the popu­
lation of 142,000 in 1983 are given in Table 1. In this area 
57 family physicians are responsible for primary care.

In this investigation the possibility of malignant disease 
was considered to be the main justification for referral. 
As a consequence, early referral (defined as referral within 
four weeks after the first contact between patient and fam­
ily physician) with a biopsy positive for malignancy was 
considered to be a true-positive test result of the diagnostic 
workup. A referral later than four weeks was considered 
as physicians' delay (false-negative). Early referral in the 
absence of malignant disease was assumed to be a false­
positive result. These assumptions are illustrated in a 2 
X 2 table (Table 2). With these criteria the sensitivity of 
the referral process can be considered as the percentage 
of patients with malignant lymphadenopathy who were 
referred within four weeks, whereas the specificity is cal­
culated as the percentage of patients with benign causes 
who were referred after four weeks or not at all. The result 
of cytologic or histologic examination was used as the “gold 
standard” for malignant and benign lymphadenopathy, 
with corrections by results obtained during the 18 months 
of follow-up (necessary in three cases).

TA B LE 2. U N EXPLA IN ED  LYM PH A D EN O PA TH Y: CRITERIA  
FOR TH E A N A LYS IS  O F TH E E FFE C TIV E N E S S  
O F P H YSIC IA N S’ W O RKUP

M align ant C auses

R eferra l P resen t Absent

Within 4 weeks True positive False positive

After 4  w eeks or not a t all False negative True negative

Data from two Dutch registration projects were used 
for some of the calculations. In these studies, of which 
one was carried out in Maastricht, the incidence of unex­
plained lymphadenopathy in family practice (codes 
ICHPPC-2;63,209,266) was found to be 0.6 percent1 (C. 
A. de Geus, personal communication, 1984). Using this 
figure, it can be estimated that, in a population of 142,000, 
2,556 patients with this condition will be seen over a three- 
year period.

RESULTS

Eighty-two patients were identified who were referred for 
unexplained lymphadenopathy and who underwent lymph 
node aspiration or biopsy. This number represents about 
3 percent of all patients presenting with this symptom in 
family practice. Of these 82 patients, 29 had a malignant 
cause for a prior probability of 1.1 percent (29/2256) and 
a posterior probability after referral of 11.0 percent (29/ 
256). Diagnoses included 14 malignant lymphomas, 15 
metastases, 37 reactive lymph nodes without specific di­
agnosis, and 16 benign causes.

The sensitivity of referral by the family physicians with 
regard to malignant causes of lymphadenopathy is given 
in Table 3. Of 29 patients with malignant causes, 26 were 
referred within four weeks for a sensitivity of 90 percent. 
A physician delay exceeding four weeks was present in 
three cases, all with a diagnosis of malignant lymphoma. 
As can be seen in the same table, a total of 36 patients 
were referred within four weeks but turned out to have 
benign lymphadenopathy, for a specificity of 98 percent.

The significance of several patient characteristics in re­
lation to malignancy is given in Table 4. As can be seen, 
only age over 40 years and the presence of an enlarged 
supraclavicular node were clearly related to an increased 
likelihood of malignancy; borderline significance was ob­
tained for an increased sedimentation rate and weight loss. 
Because of the relatively low number of cases, a multi­
variate analysis was not deemed appropriate. By applying 
various combinations of variables, however, only 17 per­
cent of patients with malignancy were found to be both 
younger than 40 years and without supraclavicular nodes;
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TABLE 3. S E N S IT IV ITY  AN D  SP E C IF IC ITY  O F EARLY  
REFERRAL FOR U N EXPLA IN ED  LYM PHA D EN O PATH Y

M alignant C auses

R eferra l P resent A bsent

Within 4 w eeks 26 36

After 4  w eeks or not at all 3 2,491

Sensitivity for malignant lymphadenopathy: 90%  
Specificity for m alignant lymphadenopathy: 98%

85 percent of patients with benign causes fell into this
category.

DISCUSSION

Early referral can be considered to be the strategy of choice 
for patients with malignant lymphadenopathy. Although 
this study was not prospective, this strategy appears to 
have been followed in 90 percent of patients. The true 
sensitivity of the referral may be lower since the calculation 
does not take into account the patients presenting with 
malignant lymphadenopathy but not biopsied. On the 
other hand, 80 percent of patients with unexplained 
lymphadenopathy due to malignant lymphoma, in which 
cases the diagnostic workup almost always includes a his­
tological or cytological lymph node examination, were re­
ferred within four weeks; this group of patients more often 
presents at younger age and without discriminating symp­
toms. It may be concluded, therefore, that the sensitivity 
of early referral for the presence of malignant lymphade­
nopathy is between 80 percent and 90 percent.

The specificity of the primary diagnostic workup was 
defined as the percentage of patients with benign lymph­
adenopathy who were not referred to the hospital within 
four weeks. Here the retrospective nature of the study in­
troduced uncertainty about the number of patients with 
benign lymphadenopathy who were referred but not biop­
sied. Although 36 patients with benign lymphadenopathy 
who were referred within four weeks were identified, this 
figure may in fact be higher because of the presence of 
early referrals with no biopsy. With a 10 percent referral 
rate (unpublished observation in Maastricht and Utrecht), 
around 257 instead of 82 patients may be expected to 
have been referred. If it is assumed that this difference of 
175 consisted exclusively of early referrals and benign 
causes, the specificity would still be 91 percent. The true 
specificity is therefore concluded to be between 98 percent 
and 91 percent.

With the sensitivity and specificity around or exceeding 
80 and 90 percent, respectively, the diagnostic workup by

TA B LE 4. P A TIE N T C H A R A C TER ISTIC S  A ND D IA G N O STIC
O U TC O M E IN UN EXPLA IN ED  LYM PH A D EN O PA TH Y

M alignant
Lym phade-

nopathy

Y es No P V a lu e

Age (years)
> 4 0 20 7 < .01< 4 0 9 46

Sex
Female 12 31 NSMale 17 22

Weight loss
> 1 0  percent 7 3 <0 .1< 1 0  percent 

Nodal pain
20 37

Yes 8 11 NSNo 20 32
Duration of symptoms

< 4  weeks 15 28 NS> 4  weeks 14 24
Number o f enlarged nodes

1
>1

17
12

28
24 NS

Localization of nodes
Supraclavicular 13 2 < 0 1
Other neck 9 25 NS
Axillary 4 16 NS
Inguinal

Erythrocyte sedimentation rate
7 13 NS

> 3 0  mm /h 7 3 =  1< 3 0  mm /h  
W hite cell count

22 38

> 1 0  x  109/L 4 4 NS< 1 0  X 109/L 25 34

X 2  test with Yates' correction 
N S — not significant

the family physician, although not easily divided into sep­
arate findings of history and physical examination, can be 
described as a reasonably effective process. In a way this 
success is amazing, given the very few available data re­
garding the predictive value of patient characteristics to­
ward malignancy.

Variables and models discriminating among causes of 
peripheral lymphadenopathy have almost exclusively been 
studied in referred or selected populations similar to the 
population studied here. Some other studies2-410̂ 14 indi­
cate that malignancy is more likely with older age, supra­
clavicular localization, presence of general symptoms, and 
abnormal chest x-ray findings. In selected populations 
these variables could be useful, but they cannot be applied 
in primary care without caution. Patient characteristics 
with high specificity in selected populations may have a 
much lower specificity in unselected populations present­
ing to the family physicians; indiscriminately applying
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these characteristics may therefore lead to a tremendous 
increase in unnecessary referrals.

Regarding the unselected population in primary care 
medicine, about 20 percent of patients with unexplained 
lymphadenopathy are older than 40 years.1 Further, supra­
clavicular localizations have been found to be present in 
around 1 percent of primary care patients.8 By linking 
these data with the findings of this study, the prior prob­
ability of malignancy can be expected to be around 4 per­
cent for patients aged over 40 years and 0.4 percent for 
patients aged below 40 years. Also, patients with supra­
clavicular lymphadenopathy would have a 50 percent 
probability of malignancy. For patients aged over 40 years 
and having supraclavicular lymphadenopathy, the prob­
ability of malignancy might be 90 percent; for those 
younger than 40 years, it might be 25 percent.

In conclusion, the probability of malignancy in patients 
presenting to the family physician with peripheral lymph­
adenopathy is low (1 to 2 percent); nevertheless, without 
the aid of validated discriminating tests, the family phy­
sician performs a reasonably effective selection process. 
In view of a positive predictive value of early referral of 
11 percent and a negative predictive value of nonreferral 
of >99 percent, improvement should mainly be directed 
toward reduction of the number of false-positive referrals, 
ie, referrals with benign causes. For this improvement, the 
identification of relevant variables with a high specificity 
in primary care populations is necessary, since models 
based on discriminating variables as described in this and 
other highly selected populations are most likely to be of 
only limited value.
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