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Summary

A total of 124 normal lymph nodes in 20 patients with Hodgkin’s disease were measured in lymphograms by
means of planimetry with point counting. Anteroposterior views were used both in the lymphography (24 h)
and at subsequent check-up studies. A statistically significant reduction (p < 0.05) of 3.5% in the area of

the lymph nodes was observed in the period after lymphography (range, 4—189 days; average, 26.8 days)
during which no irradiation or chemotherapy had been given. Correction for technical factors and an evaluation
of errors of measurement were made.

Alterations in the size of the lymph nodes after lymphography are an important factor in the
evaluation of the effect of treatment. We were under the impression that spontaneous variations
occur in the size of lymph nodes also when the patient does not receive any treatment. The
paper presented here is a contribution to the clarification of this problem.

Material

The series studied consisted of 20 patients, viz. 7 women and 13 men aged from 14 to 67

years, all with a histologically confirmed diagnosis of Hodgkin’s disease. They were subjected
to lymphography and subsequent check-up studies. None of them received any form of irradi-
ation or chemotherapy during the observation period, which ranged from 4 to 189 days and
averaged 26.8 days, but 16 underwent staging laparotomy and splenectomy during this period.
Only nommal lymph nodes were included in the study. On nine occasions, radiographs of the
same patient were taken on the same day with the same technique. These radiographs were
used in the evaluation of the accuracy of the method of measurement.

Method

a) The area of the lymph nodes was measured on anteroposterior radiographs of the lumbar
and pelvic regions. The measurements were made by planimetry and point counting (8). When-
ever possible, one lymph node was measured in the lumbar, common iliac, external iliac and
inguinocrural regions on both sides. The same lymph nodes were measured at lymphography
and subsequent check-up examination.

b) The difference between the total areas of the lymph nodes measured on the radiographs take
on the two occasions was determined in each patient. The ranks of these differences were test-
ed by means of the Wilcoxon test for pair differences (1).

¢) Alterations in the area of the lymph nodes due to minor differences in the object-film
distance, focus-film distance (110 cm) or positioning were corrected proportionately to the
alterations in the products of two osseous measurements. For the groups of lumbar and com-
mon iliac nodes the height and width of the body of L,, and for the groups of external iliac
and inguinocrural nodes the height of the sacral bodies and the great transverse diameter of
the pelvic inlet were used (Fig. 1). These corrected values were also compared with those ob-
tained in the lymphography as mentioned in paragraph b. Each group was tested separately in
order to determine any difference among the four groups not detectable in the evaluation as a

whole.
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Table 1 Anatomical distribution of the lymph
nodes studied.

Region No. of nodes
Lumbar 23

Common iliac 36

External iliac 31
Inguinocrural 34

Total 124

Table 2 Percentual alteration in the areas of lymph
nodes in radiographs taken on the same day, with-
out and with correction for magnification. Each
letter correponds to a pair of identical radiographs.

Without correction With correction

A + 7.2 + 89
B + 24 - 20
C +14.1 + 6.4
D ~13 - 5.0
E - 1.2 -23
F +99 +11.9
G - 33 -33
H - 13 - 5.0
1 - 1.0 + 0.9

d) The accuracy of the corrections for magni-
fication was assessed by measuring the lymph
nodes and osseous structures in radiographs

of the same patient taken on the same day.
Thus, as there cannot be any difference in the
size of the nodes, the difference in the measure-
ments must be due to centring, positioning,
errors of measurements, etc. The two ranks

of area differences before and after correction

" proportionately to the measurements of the

skeleton were analysed statistically by a Wilcoxon
rank test for two samples. The reason for
making this test was that the correction for
magnification can theoretically introduce an
error larger than the value it is intended to
correct because the small differences in centring,
positioning, etc. also follow a casual distribu-
tion.

Results

a) A total of 124 lymph nodes were measur-
ed; their anatomical distribution is shown in
Table 1.

b) Without correction for magnification, a

significant average reduction in the original area of 3.5% was observed (p < 0.05).

¢) After correction for magnification, the average reduction was 1.7%. This difference is not
statistically significant. No significant difference was disclosed by separate testing of each group
of nodes from the lumbar, common iliac, external iliac and inguinocrural regions. On an aver-
age, the factor of magnification was found to be + 4.9%.

d) No significant difference was found in the evaluation of the lymph nodes in the radiographs
taken on the same day, whether with or without correction for magnification. In this control

Fig. 1 Example of measurements of the osseous
structures used in the correction for magnification of
the external iliac and inguinocrural lymph nodes.

%
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Fig. 2 Graphic representation of the values in Table 3.
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Table 3 Percentual alteration in the area of lymph

% nodes in the time interval between lymphography
+20 and check-up examination, without and with cor-
. rection for magnification.
+104 No.of Interval Without With
& patient (days) correction (%) correction (%)
. . *
10 . 7 4 + 172 + 4.7
0 02 3 » B days 13 6 + 4.4 + 1.5
: * « - 10 8 +56 +13
e . -8 9 -25 + 8.7
-104 . . 11 11 - 66 - 2.2
* 19 11 -43 -5.0
16 12 - 7.7 -10.6
20 5 13 -30 - 55
. 20 16 - 4.2 + 4.9
After correction 1 20 +21.1 +17.8
12 20 - 6.5 - 19
: : ; : 17 21 - 0.6 -93
Fig. 3 Graphic representation of the values in Table 3. 14 22 152 74
15 22 + 0.8 - 5.2
material, 29 lymph nodes were measured. The 3 23 +10.2 + 3.2
radiographs were marked at random “a” or “b”. 4 27 -26.0 -23.1
The differences in the measurements in “b” as 18 21 -13.7 - 9.8
i1 6639 . . 9 31 -71 ~11.6
compared with “a” are listed in Table 2 and are 5 a4 - 63 - 40
due only to errors of measurements. Alterations 6 189 - 4.9 + 5.7

in the area up to * 14% can thus be ascribed
to casual factors (average without correction,
* 5.7%; with correction,  4.7%).

e) Laparotomy with splenectomy was performed in 16 patients, and this is a factor which can
influence the result. Lymph-node biopsy was done during the laparotomy.

The percentual alteration in the area of the lymph nodes is given in Fig. 2, Fig. 3 and Table 3 arranged
in accordance with increasing duration of the period between lymphography and check-up. The
patients not subjected to laparotomy are the first four (Nos. 7, 13, 10 and 8). The percentual
alterations in the area measured in these patients show a significant positive difference, but this
can be due to the short period of observation.

Conclusion

In the period after lymphography (range 4—189 days; average, 26.8 days), a spontaneous reduc-
tion in the area of the lymph nodes of the order of 3.5% occurs (p < 0.05). In practice, errors
of measurements and small differences in centring, positioning, focus-film distance and object-
film distance can be responsible for alterations of up to 14% in spite of the use of planimetry

in the measurements. Correction for magnification by comparison with alterations in the measure-
ment on the skeleton does not give a better estimation, provided that a constant radiographic
technique is used.

Discussion

Other authors (2, 3, 4, 5) have reported major alterations in the size of the lymph nodes after
lymphography. Their method of measurement was, however, different and the periods of obser-
vation longer so that the results are not comparable. Elke (3) calculated the volume of the
nodes from the length (a) and width (b) by the formula v = 0.524 x a x b?, which presupposes
symmetry of form. Elke used lateral and oblique views, which are difficult to reproduce, and
no correction for magnification was made. It is our impression that the error of measurement
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increases very much in the months after lymphography because the progressive disappearance
of the contrast medium results in blurring of the periphery of the lymph nodes. In routine
analysis of lymphograms, the diagnosis and treatment are most frequently known beforehand,
and it is a well-established fact (7, 6) that, in the presence of clinical information, the inter-
pretation of radiographs may give a result which differs from that of a “blind” analysis. The
erroneous interpretation of the factors referred to above is certainly of importance in this con-
nection.

Acknowledgements

The author wishes to express grateful acknowledgement to Drs. Jorgen Jorgensen, E. Hjollund Madsen and
Per Thommesen for their invaluable assistance.

References

1 Documenta Geigy, Scientific Tables, J.R. Geigy, 5 Elke, M.: Vorschlag zur angendherten Bestimmung
S.A., Basle des Lymphknotenvolumens nach dem Lympho-

2 Elke, M., I. Hug, P. Scmid: Volumetrische Ver- gramm. Fortschr. Rontgenstr. 115 (1971) 631
laufskontrollen an normalen Lymphknoten. Rad. 6 Johnsen, T.S.: Observationsfejls betydning for
Diagn. 13 (1972) 614 réntgendiagnostikken. Nordisk Medicin 10

3 Elke, M.: Angeniherte Bestimmung des Lymph- (1964) 1466
Knotenvolumens nach dem Lymphogramm und 7 Tuddenham, W.: Visual search, image organization
seiner prozentualen Volumenverinderung bei and reader error in roentgen diagnosis. Radiology
Verlaufskontrollen. Fortschr. Rontgenstr. 112 78 (1962) 694
(1970) 398 8 Underwood, E.: Quantitative Stereology, Chapter

4 Elke, M., P. Schmid: Vorschlag zur angenidherten 2. Addison-Wesley Publ. Co., London 1970

Bestimmung des Lymphknotenvolumens nach
dem Lymphogramm. Fortschr. Rontgenstr. 112
(1970) 591

Dr. A. de Carvalho, Radiologisk Afdeling R Aarhus Kommunehospital DK-8000 Aarhus C
Denmark

Permission granted for single print for individual use.
Reproduction not permitted without permission of Journal LYMPHOLOGY.





