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In the world-wide search for the cause of cancer in
numerable avenues have been explored and metabolic
factors have been extensively studied. In 1934 Marble53

reviewed 256 cases of malignant disease of all types in
which diabetes was known to be present. After a careful
analysis of these cases, she came to the conclusion that
diabetes does not predispose to cal'lcer, nor cancer to
diabetes, bot that 'both diseases occurred more commonly
in the aged'. However, in 1948, Jacobson~ studied all the
cancers that occurred among a very large series of dia
betics, and he concluded that the incidence of all cancers
'is somewhat higher among diabetics than among non
diabetic individuals'.

These 2 workers based their conclusions on a study of
cancers generally and not on any specific type of cancer.
However, in the 2 decades that followed their publications
increasing evidence appeared to show that the association
of endometrial cancer and diabetes mellitus was much
more significant. Many articles were published supporting
this contention,SO,57,2I,48. but as many refuted it.68,1s.26.65,59
This controversy is still raging in the gynaecological
literature and the present investigation was carried out in
an attempt to establish, if possible, whether a definite
association exists or not.

THE CONTROVERSY

The evidence in favour of a high incidence of diabetes in
.cases of endometrial cancer is appreciable (Table I).
Figures which have received much attention in the Eng
lish literature are those of Stanley Way.so In 1954 he
reported that as many as 29% of 106 patients with cancer
of the endometrium had unquestionable diabetes, and a
further 43% had 'a pre-diabetic type of glucose-tolerance
curve'. This remarkably high incidence of frank diabetes
was found by other investigators as well; Moss51 found
39% of diabetics among 23 patients with cancer of the
endometrium, Garnet21 demonstrated that 33 % of 50 con-
ecutive cases suffered from diabetes, and Louw48 found

a high incidence of 38 % as well.
All these figures are impressive, but there have been as

many publications showing that the incidence of diabetes
i not increased in cases of endometrial cancer (Table
I). Smith68 found only 4% of diabetics among 307 of his
a es, Vander' only 5'6%; Hertig and Somers,26 9%;

Schefiey et al.,65 11 %; and Palmer et al.,59 16·9 %.
Why are these reports so contradictory? The discrepancy

in the results is considerable. If the methods by which
the various authors arrived at the diagnosis of diabetes
are carefully analysed, one obvious reason for the different
findings becomes apparent.

Table I shows how the diagnosis was made, and gives
the results obtained. It is obvious that whenever the cases
were fully investigated by glucose-tolerance tests, a high

861
3

TABLE I. INCIDENCE OF DlABETES MELUTUS AND OF
MILDLY IMPAIRED GLUCOSE TOLERANCE I CASES OF

CANCER OF THE E DOMETRlUM

Impaired glucose
Tolerance

~

.~ ~.~
'0-", 0; ...:;- <i-Q How diabeTes.'U

.~ --Q

~S ~.~ ~ was diagnosed~ "l:l

% % %
Moss 87 23 39 26 65 Glucose-tolerance

lestS.
Garnet 2' 50 33 33 66 Glucose-tolerance

tests.
Way 80 106 29 43 72 Glucose-tolerance

lests.
Louw 4B 60 38 GJucose-tolerance

tesIS.
Present series 50 28 24 52 Gluco e-tolerance

lesls.

Smilh O. 307 4 Clinically diabetic.
Vander 7. 483 5·6 Glycosuria; and

then only fast-
ing blood sugar.

Hertig and Somers'o 500 9 Clinically diabetic.
Scheffey et al. 05 11 Clinically diabetic.
Palmer et af. 59 165 16·9 Rai cd fasting

blood sugar.

incidence of diabetes mellitus was found. In each and
every series where the incidence of diabetes was lower,
routine glucose-tolerance tests had not been done. The
disease had been diagnosed only when the patient was a
gross or obvious diabetic (e.g. where there was clinical
evidence of diabetes, glycosuria, or raised fasting-hlood
sugar). In the series showing a low incidence of diabetes,
therefore, only the most severe diabetics were discovered
(and then probably not all of them), while many of the
less severe cases, as well as all cases of mildly impaired
glucose tolerance, were missed. This closer analysis of the
literature as well as the present investigation show that
there is no doubt of the high incidence of diabetes and
of mildly impaired glucose tolerance in cancer of the
endometrium, provided glucose-tolerance tests are carried
oue.

Even these proved high figures, however, are not sig
nificant unless they are compared with suitable control
subjects who do not suffer from cancer of the endo
metrium. Obviously they also have no meaning unless
the difference between the control and cancer groups is
statistically significant.

An exploration of the literature does not reveal any
control group that is suitable for comparison. Several
diabetes-detection drives have been carried out to deter
mine the incidence of diabetes mellitus in the general
populati0 n.3·5,1,19.20.22,41,42,41,50.62,61,73,19.82.83
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Such bulk population surveys are well exemplified by
the United States Public Health Service investigation.~

A survey was carried out in the town of Oxford, Massa
chusetts, which has a population of about 5,000. The
survey included 2,468 women, and the incidence of diabetes
in the whole group, i.e. women of all ages, was only
1·8 %. But it wa found that age had an important in
fluence, and in the group over 45 years of age (the age
group where cancer of the c::ndometrium is most com
mon), the incidence was between 4 and 7 %. But how was
tbis population investigated? Obviously glucose-tolerance
tests could not be carried out on each person. Tbe only
tests that were made were those on a blood sample and
a specimen of urine taken 1 hour after a meal. So this
was a most inexact method of determining the glucose
tolerance, and such a group is quite unsuitable as a con
trol for cancer cases, where a full glucose-tolerance test
should be done on each patient. But this survey showed
the rising incidence of diabetes with age, especially after
the age of 45 years, a finding confirmed by practically
all workers in this field.l.ll.s.61.66.69.72 The many other
diabetes-detection drives reported in the literature were
carried out in a similar way and the findings were similar;
these, too, cannot serve as control series.

INVESTIGATION

It became necessary, therefore, to investigate our own
control groups, as well as our cancer patients. The con
trols had to be strictly comparable with the cancer cases;
they had to be of the same age groups, the conditions of
the study had to be similar, and the subjects had to be
drawn from the same population.

Each subject in the control and cancer group was sub
mitted to the same -glucose-tolerance test (the 'standard'
50 g. oral glucose test). As is well known, many exogenous
factors may influence the glucose-tolerance curve.2.6.9,10,13.

17.1 .:!3-25.27-31.33-3S,<;,<7.SI.:I!.>i-56.5S.63,64.i<-77. 1 Accordingly, in each
case an unrestricted carbohydrate diet was allowed for
several days before the test, and as far as was known, the
subjects were not suffering from any infection, hepatic
disease, or any of the numerous other factors which may
influence the curve. The same method of taking and
examining the blood samples was applied to every sub
ject, capillary blood being tested by the Hagedom-Jensen
method. In the majority of cases the test was repeated
after an interval of at least a week to eliminate any
errors, technical or otherwise.

The same standard of interpretation was placed on the
results, the curves being divided into the 3 generally
accepted groups: (1) A normal glucose-tolerance curve
(the normal curve was regarded as one where the 'fasting
level was below 120 mg., the highest level below 200 mg.,
and the 2-hour level below 120 mg. or at the most 140
mg. per 100 rnl.); (2) unquestionable diabetes (this was
shown by a curve where the fasting blood sugar was
above 120 mg. per 100 rnl., and where the 2-hour level
was greatly elevated); and (3) a mildly impaired glucose
tolerance curve (also called the 'pre-diabetic' or 'mildly
diabetic' curve by various authors15·16.32.36-38.<3,<9). Group 3
included cases where the fasting level was below 120 mg.
per 100 mJ., but where the 2-hour level was elevated
above 120 mg. and especially above 140 mg. per 100 ml.;

or where the I-hour level ~as above 200 mg. per 100 rnl.
The importance of these minor aberrations in the curve
has been stressed and has been generally accepted in
recent years.12•1<-16,32.30-39.<l. ,<6,<9

Control Group

Glucose-tolerance tests were carried out on 100 random
gynaecological patients of 45 years of age and over, who
were not suffering from cancer of the endometrium or
cervix. These patients were drawn from the same popu
lation as the cancer groups. They all had pelvic pathology
and abnormal vaginal bleeding - similar conditions to
those pertaining in the cancer patients, and conditions
which themselves might possibly alter the sensitive glucose
tolerance curve. In. every case the endometrium was
examined histologically, and was shown to be normal. The
results are tabulated in Table n. Seventy-eight% had
normal glucose-tolerance curves; 13 % had diabetic curves
and 9% mildly impaired curves. This incidence of 13%
diabetics was much higher than that found in any of the
diabetes-detection drives for the same age groups (4
7%). This showed that the glucose-tolerance test is a strict
criterion of carbohydrate metabolism, and that a great
many patients with impaired glucose tolerance are not
detected unless full glucose-tolerance tests are done.

Cancer of the Cervix
The second control group consisted of 50 consecutive

patients with cancer of the cervix: of 45 years of age and
over. These patients were drawn from the same population
as the endometrial cancer group. It was considered that
this group would act as a most suitable control- the
subjects were of the same ages, were. drawn from the
same population, and also suffered from uterine cancer
(of a different form). The findings, shown in Table n,
indicated that there was no appreciable difference in
glucose tolerance between patients suffering from cervical
cancer and those in the non-cancer control group.

Endometrial Cancer
Having thus obtained 2 suitable control series, we were

in a position to compare these with the patients we in
vestigated who had cancer of the endometrium, again of
the same age groups, and drawn from the same popilla
tion. The resillts are seen in Table n. Abnormal glucose
tolerance curves were present in 52 % (28 % had frankly
diabetic curves, and 24% less severely impaired curves).
This incidence of 52%, compared with 22% and 20%
in the control groups, is high, and when analysed, is
is statistically significant.

TABLE II. GLUCOSE-TOLERANCE CURVES IN CONTROL SERIES, IN

CASES OF CANCER OF THE CERVIX, AND IN CASES WITH E1'.'DOMETRJAL

CANCER

Abnormal curves

Normal Mildly
curves impaired

Diabetes glucose Total
tolerance

Controls (100) 78% 13% 9% 22%
Cancer of the cervix 80% 12% 8% 20%

(50)
Cancer of the endo- 48% 28% 24% 52%

metrium (50)
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DISCUSSION

All this confirms conclusively the significantly high in
cidence of diabetes mellitus and lesser grades of impaired
glucose tolerance in patients with endometrial cancer. On
the other hand it also indicates that in cancer of the
cervix the incidence of diabetes and 'pre-diabete not
raised.

H is not the purpose of this article to consider the
importance of this finding. The implications may be far
reaching, and may, for example, help to throw light on
the cause of cancer of the body of the uterus. It may
also help to explain certain clinical observations. For
example, among Japanese women cancer of the cervix
is very common but cancer of the endometrium is practic
ally unknown,l!O and diabetes mellitus is rare in Japan;5O
among Jewesses cancer of the cervix is very rare, whereas
endometrial cancer and diabetes are both commonly found
in the Jewish race.5O The main reason for this investiga
tion was to establish whether this high incidence of dis
turbed glucose tolerance is factual or not. Otherwise
attempts to explain this phenomenon, or research studies
follewing on it, may have been based on a false premise.
The literature to date has been singularly contradictory
and it is difficult or impossible to assess the true state
of affairs from it. It is submitted that our findings settle
the issue conclusively.

SUMMARY AND CONCLUSIONS

1. In the literature of the past 20 years there have been
highly conflicting views on whether diabetes mellitus is
more common among patients with endometrial cancer
than among women who do not suffer from this disease.
The present investigation was made in an attempt to
resolve the controversy.

2. The reasons for these contradictory reports are
analysed.

3. Studies were made of 2 suitable control series as well
as of a group of patients with endometrial cancer. A
distinctly raised incidence of impaired glucose tolerance
was found in the latter group, and this incidence, on
analysis, is statistically significant.

4. The incidence of disturbed glucose tolerance in can
cer of the cervix was not raised when compared with a
suitable control group.

5. It is submitted that our findings confirm conclusively
that there is a significant association between endometrial
cancer and diabetes mellitus. No such association was
found in patients with cancer of the. cervix uteri.

I should like to thank Prof. J. T. Louw for his encourage
ment and for his help with this investigation. Pref. J. E.
Kench and his assistants in the Department of Chemical
Pathology, University of Cape Town, carried out the bio
chemical investigations, and I am most grateful to them for
this work. Mrs. M. Strydom, M.Sac.Se. (Cape Town),
helped me to carry out the statistical analyses, and she was
also of great assistance in tracing patients for repeat tests.
Thanks are due to Dr. W. P. U. Jaekson for helpful discussions
on the interpretation of the glucose-tolerance curves.

REFERENCES

1. Albanese, A. A., Higgons, R. A., Orto, L .. Belmont, A. and DilalJo,
R. (1954): Me'abolism, 3, 154.

2. Blotoer, H. (1945): Arch. Intern. Med., 75, 39,

3. Idem (1946): J. Amer. Med. A c., ni, JlO9.
4. Blo,oer, H., Hyde, R. W. and Kingsley, L. (I~J): ew Engl. J.

Med., Z29. 5.
5. Bum, J. L. (1956): Med. Offr, 96, 5.
6. Cajori, A. A., Crouter, G. Y. :>Dd Pember'oo, R. (1925): J. Bi 1.

Cbem., 66, 9.
7. Cauley, J. A. (I 9): Tufts Med. J .• 8, 11.

. Cbesro, E. J. ond Bleyer. J. 1. (1954): Geri:lti ,9, 276.
9. mes;",i, G. (1907): Beitr. cbem. Pbysiol. Potb., 9, 67.

10. nn, J. W. (1940): Amer. J. Med. ScL. 199. 555.
11. Deren, M. D. (1937): J. Lab. Clin. Med., 22, 1138.
12. Duncan, G. G. (1952): Diseases of Metabolism, Philadelphia: W. B.

Suunders.
13. Du Vigneau , V. and Karr, W. G. (1925): J. BioI. Chem., 66, 2 I.
14. Editorial (1952): Bri,. Med. l., 2, 712.
15. Idem (1959): Ibid., J. 55
16. Idem (1959): Ibid., 2, 1340.
17. Evenson, O. K. (1952): A ta. med. and., uppl. 126, 110.
I . Fen too , S S. and Coon, J. W. (1945): Di.be, • 3,
19. F rd, M. J. (1949): J. FIn Med. ., 35, 426.
20. Fox, J. R. (1952): Lno et, 2. 479.
21. Garne" J. D. (195 ): Amer. J. Obstet. Gynce., 76. 11.
22. Getting, V. A., Root. H. F., Wilkerson, H. L. C., LOOlbard, H. L.

and Cass, V. M. (1952): Diabetes. J, 194.
23. Gilbert, M., Schneider, H. and Back, J. C. (1926): J. BioI. Chem.,

67, 629.
24. Goldblatt, M. W. (1925): BiocheOl. J., 19, 948.
25. Hale-White, R. nnd Payne, W. W. (1925): Quart. J. Med., 19, 393.
26. Hertig, A. T.:>Dd mers, S. C. (1949): Concer, 2, 946.
27. Himsworth. H. P. (1932): Lance" 2, 935.
2 . Ide'" (l933): Clin. Sci .. 34, I.
29. Idem (1934): 1. Phy iol. (Lond.). 8J, 29.
30. Idem (1934): Brit. Med. J., 2, 57.
31. Hiokle, L. E. :>Dd Wolf, S. (1952): Di.be,es, I, 383.
32. Hoes" J. P. aod Lukens, F. D. (1954): Ibid., 3, I.
33. Hun'er, R. A. and Greenberg, H. P. (1954): Lnocet, 2, 58.
34. logle, D. J. (1954): J. Clin. Endocr., 10, 1312.
35. Irving, E. M. nod Wong, I. (1954): Glasg. Med. J., 35, 275.
36. Jackson, W. P. U. (1952): Brit. Med. J., 2, 695.
37. Idem (1953): S. AIr. Med. J., 27, 795.
38. Idem (l959): Pos,grad. Med. J., 35, 293.
39. Jackson, W. P. U. and Wool!, . (1957): Lance" I, 614.
40. Jacobson, P. H. (194 ): Milbnok Mem. Fd. Quart., 26, 90, quo,ed by

Vander. J. H.. loco cif ,1&

41. Joslin, E. P. H. F., White, P., Marble, A. nnd Bailey, C. C. (1952):
The Trearment of Diabetes Mellitus, 9th ed., p. 38, Philadelphia:
Lea and Febiger.

42. Kenoy, A. J., Chute, A. L. aod Bes', C. H. (l95\): Canad. Med.
Assoc. J., 65, 233.

43. Kritzer, M. D. (1952): Med. Clin. N. Amer., 36, 1151.
44. Laub, S. D. aod Alper, , L. K. (1954): Diabetes, 3. 275.
45. Lawrence, R. D. and Buckley, O. B. (1927): Brit. J. Exp. Path., 8, 5 .
46. Lawrence, R. D. (1947): Med. Clin. N. Amer., 31, 289.
47. Lennox, W. G. {I927): Arch. In'ern. Med., 40, 128.
48. Louw, J. T. (1958): Transactions of rhe Second World Congress of

Obstetrics and Gynaecology. Montreal: Librarie Beauchemin Limitiet.
49. Lund, C. J. aod Weese, W. H. (1953): Amer. J. Ohstet. Gynce., 65.

815.
50. McBryde, C. M. (1949): J. Mo. Med. Assoc., 46, 776.
51. McCullagh, F. P. aod Johns'on, G. R. K. (1938): Amer. J. Med. ScL.

195. 773.
52. Mc Lellan. W. S. and Wardlow, S. H. (1932): J. Clin. Invest., 11, 513.
53 Marble, A. {I 934): New Engl. J. Med., 211, 339.
54. MerrivaJe, W. H. H. and Hun,er, R. A. (1954): Lnoce', 2, 939.
55. Mirsky, I. A. (1946): Proc. Cent. Soc. Clin. Res.• 19, 74.
56. Mosen'hal, H. O. aod Barry, E. (1950): Ann. In'ern. Med., 33, 1175.
57. Mo , W. T. (1947): Amer. J. Roeo,geooJ., 58, 203.
5 . Nielson, O. J. (192): Biochem. J., 22, 1490.
59. Palmet, J. P., Reinhard, M. C., Sadugor. M. G. and Goltz, H. L.

(1949): Amer. J. Ohs'et. Gynec., 58, 457.
60. Pasbkis. K. E., Rakoff, A. E. and Caotafow, A. (1958): Clinical

£IIdocrinology, 2nd. ed., p. 681. New York: P. B. Haeber.
61. Porter, E. and Langley, G. J. (1926): Lancet, 2, 947.
62. Redhead, I. H. (1960): Brit. Med. J., I, 695.
63. Reid, J., MacDougall, A. 1. and Aodrews, M. M. (1957): Ibid .• 2,

1071.
64. Ross. C. W. (1938): Arch. Dis. Childh., 13, 289.
65. Scheffey, L., Tbudium, W. J. and Farell, D. M. (1943): Amer. J.

Ohs,et. Gynce., 46, 7 6.
66. Schoeeberg, . G. and Finesooe, I. (1952): J. Geront., 7, 54.
67. Sharkey, T. P .• Troup, P., Miller, R., van Kirk, H. C., Freeman,

R. nod Williams, H. H. (1950): J. Amer. Med. Assoc., 144, 914.
68. Smith, G. V. (194 I): 'ew Eogl. J. Med., 225, 608.
69. Smith, L. E. (1948): J. Geroot., 3, 67.
70. Smith, L. E. and Sbock, M. W. (1948): Amer. J. PhysioJ., 155, 470.
71. Idem (1949): J. Geroot., 4, 27.
72. Spence, J. C. (1921): Quart. J. Med., 14, 314.
73. Spiegelman, A. R. and Mar , H. H. (1946): Amer. J. Publ. Hlth.

36, 26.
74. Srinivasan, M. (1957): Lance', 2, 317.
75. Sweeney, J. S. and Lackay, R. W. (192 ): Arcb. Intern. Med., 41, 257.
76. Tolstoi, E. (1929): J. BioI. Chem., 83, 747.
77. Turnbridge, E. R. and A1ibone, E. C. (1940): Quart. J. Med., 9, 11.
7 . Vonder, J. B. (1959): Amer. J. Ohs,... Gynce., 77, 213.
79. Walker, J. B. (1959: Postgrad. Med. J., 35. 302.

O. Way, S. (1954): J. Ohs,et. Gynaec. 2rit. Emp., 61, 46.
I. Wayburn, E. and Gray, H. (1942): Amer. J. Med. Sci.• 204, 823.
2 Wilkersoo, H. L. C. aod Krall, L. P. (1947): J. Amer. Med. Assoc.,

135, 209.
3. Wilkerson, H. L. C., Krall, L. P. and Butler, F. K. (1959): Ibid.,

169, 910.


