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Apoclogia.

- -

Unanimity in the discussions on the subject of the treat-
ment of oﬁarian carcinoma exists only with respect to the need
for a larger series of cases than those previously presented.
The place of radiotherapy has been impossible to define because
of the absence of reporis on a control series, comparison with
purely operative treatment being achieved only on cases treated
at another time and place, recorded by different aunthors, and
classified under varied groupings.

In the Liverpool region of the Worth-West of England it
has been possible to collect all the case-records of cancer
patients registered in the hospitals from 1944 onwards. 4n
excellent system of tracing by regular hospital examination,
annuval report from doctor, patient or relative, and obtaining
information from death certificates allows records to be made
of the state of health from the time of registration onward.

On the subject of cancer registration in Bngland and wales,
the chief medical statistician of the General Register Office,
STOCKS (1950) stated (p.6) "one or two regions, notebly Liverpool,
have pressed forward towards the necessary goal of registering
also the surgically treated and untreated cases and have
succeeded in bringing in a satisfactory proportion of all the
new cases of cancer coming to the notice of doctors within

their region.”



Hig enquiry into treatment of cancer and its results
provoked the statement (p.5): '"the ever-increasing cost-
liness of radiotherapeutic treatment makes it imperative
that we should be able to assess the relative merits of
different forms of treatment of cancer affecting particu-
lar sites. Furthermore, the subjection of patients to
some unnecessarily painful or unpleasant method of treat-
ment, under the impression that it offers better expectation
of cure or alleviation than another simpler method, should
not be allowed to continqe for long periods of years in the

absence of evidence that the impression is correct.”

6 Albemarle Road, 8th October, 1951.
Norwich, DNorfolk.



Abstracts from the Literature.

The series numbered 1, 24, 25, 23, 18 and 6 in table 2
provide figures based on all the cases seen at the hospital con-
cerned, including those proved by section, those whose diagnosis
was clinical, the treated and the untreated.

The highest figure 31% is claimed by No.l, Allan and Hertig
(1949), who found (a) that in a series of 265 cases the addition
of XRay therapy to operation significantly increased the appa-
rent cure-rate at five years, on the crude figures from 29% to
46%. (b) Serous cystadenocarcinoma formed 60.3% of all cases,
but no significant difference in results was shown from other
carcinomas. Pseudomucinous carcinoma was found in 20.3% cases
with a cure-rate of 47¢, whereas the 9.1l% cases of undifferent-
iated carcinoma showed only l8%}h££; difference being signifi-
cant. (¢) The presence at opération of metastases in 52%
cases significantly reduced the cure-rate from 49%, for those
with no metastases, to 2ls. (d) The addition of ZRay treatment
did not improve the results of either exploration, biopsy,
obphorectomy or supravaginal hysterectomy with oBphorectomy but,
in 32 cases treated by complete hysterectomy with oBphorectomy,
the percentage increased from 27 to 65, for the 17 cases who
received ARay treatment, the number of cases being too small to
give this difference great significance. (e) Treatment by
onhorectomy did not shoW'improvement over simple exploration,

with biopsy in some cases, the number of cases in the groups
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treated by LRay therapy being only 21 and thus giving unreliable
percentages. On the other hand, supravaginal hysterectomy

was an .&advantageous addition to obphorectomy, only in the
series where no XRay therapy was given. The complete hysterec~
tomy showed no superiority over the supravaginal, on statisti-
cal analysis, although the authors thought it seemed to have

a siight advantage. The results from any operation other than
hysterectomy with bilabteral obBphorectomy were negligible, these
authors state, but 19% of the 53 cases treated by oBphorectonmy,
with or without 4Ray therapy, were apparent cures for five years
at least. Of all the cases seen, 83.5% were operable.

(f) The apparent cures at 10 years still showed a significant
difference in favour of the addition of ZXRay therapy but, fif-
teen years after treatment, only 1l4% of each series were alive
and well. (g) Pre-menopausal patients had a better progrosis
than post-menopausal, but formed only 39% of the cases.

The aggressive policy with regard to operative treatment,
employed at the hospital which supplied these figures, is em-
phasized by Pemberton (1940) who considers it wise to remove
the omentum, regardless of gross metastases. His proportion of
radical operations (hysterectomy with bilateral obphorectomy)
is 105 in 149 or 70%, whereas only 8 operations proved to be
merely exploratory. Sixty cases survived five years, a percent-
age of 40, The ratio of cured to operable cases is thus 60
to 141 or 42.5%%4.16.

No.24, Wetterdal (1949), reports a 20% cure-rate in 145

cases seen. (a) Treatment by complete operation gave 564



apparent cures at five years, significantly better than the 13%
of those treated by an operation at which metastases were found.
Post-operative XRay therapy was used in each case. Of his total
cases, 64% were operable. No significant difference was shown
between partiai operation and complete operation or between par-
tial operation and cases with metastases present. (b) Treated
cases with metastases were not significantly improved in compari-
son with those cases who were untreated, tapped or only explored.

No.25, Williams (1944), found that 18% of 217 cases, pre-
viously untreated, were alive and well five years later. No
significant difference was shown between those receiving addi-
tional XRay therapy after operation and those treated by operstion
alone, the classes (1) unilateral carcinoma, (2) bilateral car-
cinoma, (3) pelvic metastases, being considered either separately
or together. Cases treated by XRay therapy, showing pelvic
metastases, had a better prognosis than cases with abdominal ex-
tension. Cases having carcincma confined to one ovary gave a
better progﬁosis than those.with pelvic metastases, however treat-
ed. No significant difference was shown between bilateral carci-
noma and unilateral, or, between bilateral carcinoma and cases
showing pelvic metastases. Of the new cases, 43% were operable.
In 26 cases, laparotomy produced a mortality of 23%.

No.23, Walter,Bachman and Harris (1941), reported 153 cases
seen, of whom 12% were apparently cured at five years. (a) Early
cases formed 36% of the total but no difference of significance

could be shown between treatment by operation alone and treatment



by operation and XRay therapy, either in the early cases or in
the advanced cases. (b) There was no advantage proved in the

use of adequate XRay instead of inadequate XRay therapy. A
mortality-rate of 9.8% was obtained. The authors - -advocated a
course of XRay therapy to patients suffering from residual
tumour, after an incomplete operation, rather than persistence

in an attempt to remove extensive areas of growth, by a protroct-
ed operation. L

No.1l8, O'Donoghue (1949), claimediggly 9%, of the 75 cases
seen, remained alive and well five years. Among the different
methods of treatment 1t could not be statistically shown that
oBphorectomy gave better results than either exploration of the
inoperable cases, or leaving the inoperable cases without treat-
ment, because only sixteen cases were treated by obphorectomy.
The radical operation of hysterectomy and oBphorectomy was not
significantly better than simple o¥phorectomy. He found 65% of
his cases were hopeless on admission, and 30% operable. The
average number of months survived by the cases in different
stages was: I1,38; II,%6; III,19; IV,5.

No.6, Helsel (1946), had only 4%, of 92 cases seen, as appa-
rent cures at five years butbt 35% cases were untraced. If it is
assumed that the untraced were cured, the percentage becomes 39
but if these cases are excluded the percentage rises only to 7.
Two-thirds of his cases were hopeless on admission. In three-
quarters of the cases only partial removal of the tumour was

achieved. His immediate mortality was one-sixth of all treated.



The average duration of survival after treatment was 35.3 months
for operation with XRay therapy combined and, for operation
alone, 11.7 months. Symptoms had existed less than 2 months

in one-third of the cases. More than half the cases were post-
menopausal. Only 5.5% of the tumours were solid, however,
papillary cystadenocarcinoma forming 62 out of 92 or 67.5y5% of
the primary growths. Half of the operations were radical, being
hysterectomy in 39, simple oBphorectomy in 19 cases. Cashman
and Helsel (1949) emphasize that operation should be employed

in all cases of ovarian cancer. Removal of the ovary, with or
without the uterus and invaded omentum, should be followed by
XRay treatment. Even when peritoneal spread is evident, the
ovary should be removed.

Summing the crude numbers in these six series, it is found
that 20% of 908 cases seen were apparently cured. The number of
operable cases was B4y of all cases seen. The ratio of cured to
operable cases is thus 36.5%, individual series giving ratios
not significantly different. It is therefore very likely that
the cure~rates obtained are influenced by the number of operable
cases, 1in each series, and are unaffected by the type of radio-
therapeutic supplement or, indeed, by the addition of any radio-
therapy. Authors No.l andANo.BS give suggestive indications
that the addition of XRay therapy is useful but the evidence is
not conclusive.

The other 19 series are based on the cases treated, bub the
total number, from which the selection of cases has been made,

is not mentioned.



N0.10, Kerr and Einstein (1945) treated their 95 malignant
cases by operation and XRay therapy, to a tumour dose of more
than 2000 r in an unstated period. They found the tumour dose
was not related to survival, but obtained 40% apparent cures.

In 50% of their cases the pathologist's examination revealed
papillary serous adenocarcinoma. 75% of their cases showed
residual growth, ascites, contamination of the abdominal cavity
during operation, recurrent growth or were so advanced as to be
inoperable.. The commonest age affectéd was in the group

40-60 years.

In 1951 Kerr and Elkins reported the results, including
those above, in patients treated from 1930 to 1944 inclusive.

The percentage of five year survivors was 30.4% of 190 cases or
31.5% of 165 section-proved cases. Cystic carcinoma had a bet-
ter prognosis, over 40%, whereas solid carcinoma showed only l6%.
Technical details applicable to those treated from 1936 onwards:-
200 KV, 8 or 2 ma, 50 cm. FSD, 1.95 mm.cu HVL, dose to tumour
4000r in less than 5 weeks; six fields, each 15 x 10 em., were
arranged round the pelvis.

No.,17, Norris and surphy (1932) also obtained 40% of appa-
rent cures among 125 cases treated, but at only 3 years interval
after operation. No difference of significance was shown bet-
ween unilateral carcinoma (two-thirds of the cases) and bilateral,
or betwesn unilateral and bilateral obphorectomy, or between those
with and those without adhesions, respectively. If 32 untraced

cases be excluded instead of being assumed dead of cancer, the



percentage cure-rate at three years is 54% from treatment by
operation. The mortality from operation was 10%.

No.7, Heyman (1930) provides a companion study to this
series because the cases were reported about the same time,
twenty or so years ago.

Uperation, XRay therapy and Radium intra-cavitary insertion
were used in each case, the uterus being conserved, when not
apparently invaded, in order to carry the Radium applicators.

No difference of significance was shown between unilateral and
bilateral carcinona. Early cases had a decided;y better prog-
nosis than late cases, 66% of 32 compared with 25% of 30. The
average result is 28 out of 62 or 45.2%76.3% of treated cases.
Iwo five~year cures of inoperable cases were not pathologically
verified. Operation was possible in % cases out of 5 given
preoperative ZRay treatment.

lThe method of treatment employed by Heyman is described by
BLOCk (1947) thus:

"It is a routine procedure at the Radiumhemmet not to remove
the uterus in cases of carcinoma of the ovaries. Radium placed
in the uterus comes in closer contact with the area of recur-
rences than that which is placed in the vagina. One Radium
application is made of 555150 mg., intra-uterine or intra-vaginal,
for 20 hours, giving 990-1500 mg. hrs. with the uteriﬁe applica-
tor or 1800-3000 mg. hrs. with the vaginal. ©This is followed by
deep ARay therapy to 2 anterior and 2 posterior fields, 400r

being given daily to each field, for three days in the first series.
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Three months later a second series is given for two days. After
another six months 400r is given to each field, one field daily.
Total dose 2400r in nine months."

No.5, Freed and Pendergrass (1948) treated 84 cases, with
39% guccess, by operation and post—operative LRay therapy. Ulhe
early stage showed a very significant improvement over the late
stage, 72% compared with 29%. Only 21.8% of the operations were
mere explorations or incomplete operations. The ratio of cured
to operable cases was 50.2%5.46%. Technical date: 160-200 KV,
HVL 1 mm.cu, 4 fields 15 or 17 cm. square; alternatively, one
anterior and one posterior field, 15 x 20 cm. each; 200r (airi
to an anterior or posterior field daily, total 1500-300Cr (air)
in a series; rest 1-4 months; repeat 2, 3 or 4 times. The tumour
dose in & series is thus roughly 10COr in 2 weeks, assuming 40%
depth dose and a back scatter factor of 1.3 but this dose is not
mentioned by the authors.

No.1l1l, Leucutia (1947) in a series of 242 cases compared
the effect of 200 KVp and 50U KVep LRay therapy after operation.
Up to the year 1937 no significant difference was shown. From
1938 to 1940 cases treated by 500 KVcp were significantly improv-
ed to 22% but the comparison was with cases treated in the period
1923 to 1937, of whom 17% were apparently cured. The 200 KVp
beam was HVL 1.9 mm.cu delivering 20r per mh. at 50 cm. whereas
the 500 KVep of HVL 9 mm.cu delivered 2Ur per mhm. at 60 cem. iSD.

No.l9, Paterson, Tod and sussell (1950) report 3Us% cured of

those treated by operation and .Ray therapy. If all the 153
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operation cases sent to the Radium Institute were included, that
is, those too advanced in addition to those suitable for ARay
treatment, it is found that 25% were apparently cured at five
years.

(a) Nineteen early-stage cases, treated)gave the splendid
result of 79% which is strikingly better than the 22 of 106
late cases, similarly treated. The presence of these few early
cases hardly‘élters the average result. (b) Cases where no
biopsy, or an indeterminate histological report, was obtained
were 48 in number and showed a 15% survival rate, which was sig-
nificantly lower than adenocarcinoma, 41%, and papillary cystic
adenocarcinoma, 44%, but these latter were almost equal to each
other. Correction by dividing the results throughout by the
factor 0.95, in order to compensate for those who died from caus-
es other than carcinoma of oveary, does not affect the figures
more than 1% to 4% and is therefore not of much importance, in
the age-groups considered. Tod (1951) adds the information that
of 83 cases showing tumour residue who received complete treat-
ment 28% were alive and well five years.

The method of treatment employed was operative, followed by
LRay abdominal baths, as described by Tod (1943-4<): Prophylactic
treatment is not given, the four fields of size 15 x 10 cn.
treating a pelvic area are condemned, the trunk-bridge beam-
directing apparatus is used to aim two anterior 30 x® 20 cm. fieds
tilte@ 30° from an antero-posterior plane. A posterior 30 cm.

diameter cirele is applied directly. The tumour dose is ZCCOr



12

in 3 t0 4 weeks. The skin dose onthe first day is 50r measured
with back-scatter, increasing 10r daily until 100r is reached,
treating six days a week, each area daily. 125% o0f the given
skin dose, measured with back-scatter, is the maximum dose re-
ceived throughout the pelvis in a practically uniform field, to
give an example from an average case in which the skin dose re-
ceived is 2850r from a given total dose of 2225r. The integral
dose is 40 to 50 ke.gm.r in 21 to 24 days.

Later modifications are described by Tod (1951) where two
posterior fields are also set om the trunk-bridge apparatus mak-
ing a total of four fields 30 or 40 cm. long by 20 cm. wide.

The dose is now reduced to 35r on the first day to each field,
increasing 5r daily until 80r on each of four fields is attained.
The tumour dose homogeneous through the abdomen and pelvis is
3000r in 28 to 30 days.

As an example of thelproportion of cases of cancer of the
ovary sent to the only radiotherapy centre of a large area, it
was found that 46 out of an estimated 246, 19%, were treated in
1946 at uanchester.

Ho.1l6, Munnell and Taylor (1949) discussed the results of
treatment by operation and XRay therapy, in 20C cases, finding
28% of apparent cures at five years. (a) Pseudomucinous car-
cinoma gave a better prognosis than serous, while that of undif-
ferentiated carcinoma was significaﬂtly worse than serous car-
cinoma. (b) The results in cases of unilateral and bilateral

carcinoma were not significantly different, but extensiocn %o
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pelviec structures lowered the proportion of apparent curec.
lietastasis outside the pelvis was not shown tb have a worse prog-
nosis than merely pelvic extension. There was a marked differ-
ence between the 65% cured of the secticn-proved early cases and
the 8% of the late cases, section-proved.

No.8, Holmes and Schulz (1946) reported 24% of 25 cases,
treated by operation and one million volt XRay therapy, alive and
well five years. The tumour dose was 3000r in an unstated period

No.9, Jones (1941) found 22% of 30 cases alive and well five
years after treatment by operation and 200 KV Xiay therapy.
Technical data: 50 em. FSD, 1 mm.cu+1 mm. Aé filtration, 4 or
6 portals each 15 cm. square covering abdomen and pelvis, skin
dose 4000r to 6000r or more over a 2-4 weeks' period. Assuming
40% depth dose and a back-scatter factor of 1le3 the tumour dose
is probably 1500r in about 3 weeks, although this is not stated.

No.3, Diddle (1949) showed that a complete operation, clear-
ing all evidence of carcinoﬁa, gave 758% cures in 20 cases compar-
ed with 21% for all operations in 108 cases, a significant differ-
ence.

No.15, Montgomery (1948), in 68 cases, claimed 21% cures
for operation and XRay therapy. Operation produced a mortality
of 17%. although 42% of the operations were merely exploratory.

- No.20, Swinton and Yancey (1947) gave 20% cures as their
figure for operation and XRay therapy in 45 cases. The dose was
2000r through 2 anterior and 2 posterior portals, treating the
pelvis, in an unstated time.

No.l3, larks and Wittenborg (1948) used 400 KV XRay therapy
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after operation in 66 csses and also achieved 20% cures. Tech-
nical data: 50 cm. FSD, 0.9 mm. Sn+ O«25mm.cu-+1 mm. A¢ filtra-
tion, 6 or 4 ports each 15 cm. square, 300r daily to a single
port daily except Sunday, 1800r in air to each port. Assuming
45% depth dose and a back-scatter factor of 1.1, the tumour dose
is probably 2000r in four weeks, although this calculation is
not made by the authors. The course is stated to be repeated
once or twicé. In view of the repeated‘dose it is not surpris-
ing that of their 14 successful cases, the 3rd and 6th respec-
tively in their paper, the only cases of postoperative residual
tumour, required colostomy later because of irradiation stricture.
The five-year survivals included 7 postoperstive prophylactic
treatments, 2 preoperative, 2 treatments of post-operative im-
plants after pan-hysterectomy, while a postoperative recurrent
case although alive five years from operation was not cured of
disease. None of these cases can be considered worthy of credit
as an irradiation success.

No.4, Ellis (1944) used XRay treatment or Radium and XRay
treatment combined, after operation, finding 18% cures of 105
cases at five years bubt almost the same number, 20%, at three
years. There was a significant difference for which he calculat-
ed the probability, in favour of cases with a complete operation
compared with those who could only be treated by an incomplete
removal of the growth. Cases showing definite recurrence or
residual growth after operation received significant benefit from

treatment by radiotherapy compared with those who had only opera-
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tive treatment. A dose of 7000 mg.hr. was given when a Radium
intracavitary application was added.

No.21, Taylor (1950) discussed the results of operative
treatment of 161 section-proved cases in which 17% five-year
cures were achleved. 50l1id cearcinoma was significantly more
dangerous to life than cystic although equelly common. Histolo-
gical grading showed differences of importance between the highly
differentiated type and the others but no significant difference
between the very anaplastic and the intermediate type. Pseudo-
mucinous carcinoma was distinctly less malignant than serous car-
cinoma and was only one-third as frequent but anaplastic carcino-
ma was not significantly worse than serows . Spread beyond the
ovary was already present in 37% of the cases, peritoneal in the
serous type of carcinoma, lymphatic in the solid anaplastic type.
About half of the cases showed bilateral ovarian tumours.

No.l4, lieigs (1940) reported 16% cures of 154 cases treated
by operation, XRay therapy being added in 64 cases. No signifi-
cant differénce was produced, either fér so0lid carcinoma or for
cystic carcinoma, by the addition of XRay therapy, although the
results were worse in each type of tumour XRay-treated. The mor-
tality of operation was 12.5% for solid tumours and 3.6% for
cystic. Half of the cases were post-menopausal.

No.22, Taylor and Greeley (1942) compared 82 cases, trested
by operation, with 56 cases treated by operation and 200 KV XRay
therapy. The result of all cases treated was 15%. No significant

improvement was obtained by the addition of adequate 4Ray treat-
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ment but inadequate XRay treatment was associated with disvinctly
poor results. The operable cases formed 32% of the total and
produced all but one of the cures, there being 94 cases of recur-
rent and residual tumour. Pseudomucinous carcinoma was not sig-
nificantly distinguished from serous carcinoma. The ratio of
cured to operable cases 21 to 44 or 47.7%E7.5% is not significant-
ly different from those already listed. Technical data: 50 cm.
FSD, 0.75 mm.cu and 2 mm. Ad filtration, 4 fields each 15 cm.
square, 5 treatments to all fields of 300-360r each, total 1500-
1800r to each field. 4Assuming 40% depth dose and 1.3 back-scatter
factor the tumour dose ig roughly 1800r in 5 treatments for what
the authors designate adequate tréatment. The inadequate treat-
ment used in their earliest experience during 1931 to 1933 was
a single session 670r to each of 4 fields, 20 cm. square, the
tumour dose thus being about 900r, probably, on the same assump-
tions.

No.2, Campbell and Singman (1947) reported the results of
operative treatment in 63 cases, about half of whom received
ZXRay treatment in addition to operation. They had only 13% suc-
cess at five years. No significant difference in result was shown
between so0lid and cystic carcinoma. Unilateral and bilateral
carcinoma were also not significantly different.

No,12, Marchetti (1941) reported one successful case among
20 treated by operétion and 200 KV iRay therapy. Technical date:

1l mm.cu and 1 mm. Ap filter, 4 to 6 portals each 150-225 sq.cm.,
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200r in aid daily to two areas until 1800-2400r. Assuming
40% depth dose and 1.3 back scatter factor the tumour dose is

probably #400r in a week or so.



Conclusions.

Inspection of the tables showing methods of treatment and
their results reveals no consistent advantage in the employment
of any one method.

Comparison between those treated by operation and those
treated by the addition of ZXRay therapy to operation is given in
two series. In No.l4, wmeigs (1940) found that the cases treated
by XRay therapy had worse results. In No,22, Taylor and Greeley
(1942) showed that adequate iRay treatment raised the percentage
cures from 14.6 to 24.6, but this difference just fails to be
significant; however, inadequate XRay treatment, given after
operation, was assoclated with significantly worse results than
operation alone.

Twelve series give, as a separate class, the results in
early, operable cases, without metastases. The range of values
is from 40:12.65% to 79f9.55% therefore none is significantly
different from 60% cured at five years.

The table comparing cases of carcinoms, confined to one
ovary, with eases of carcinoma, confined to the two ovaries, shows
no difference of significance in the results of treatment, either
by operation only, by operation with XRay following or by opera-
tion with postoperative XRay and Radium therapy.

From the recorded details of weatment in the literature it
is possible to make 78 valid comparisons but, on statistical ana-
lysis, only 29 reveal significant differences. Eleven of the
series contain the significant conclusions.

18
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(a) Barly cases where operation can be complete are shown
by authors No.l, 3, 4, 5, 7, 18, 19, 22, 24, 25 to have a much
better prognosis than advanced cases, as would be expected. Ab-
dominal metastases give a worse prognosis than pelvic extension
of growth (Nos.l,125), carcinoma confined t0 one ovary is less
gerious than'pelvic extension Wo.25). DPelvic extension is worse
than carcinoma in the two ovaries only (No.l6).

(p) Pseudomucinous cystadenocarcinoma is much less dangerous
to life than undifferentiated carcinoma (No.l) or serous (papilary)
cystadehocarcinoma (Wos.16, 21). Undifferentiated carcinoma is
worse than serous (No.16).

(¢) Histological grading shows that highly differentiated
adenocarcinoma is associated with a better prognosis than the
moderately differentiated and the anaplastic carcinoma (No.21).

(d) Treated cases where no biopsy has been obtained are
found to have a worse prognosis than cases of section-proven
adenocarcinoma (No0.19).

(e) Solid tumours have a worse significance than cystic
(No.21.) |

(2) In women after the menopause there were fewer good re-
sults than in those still subjeet to menstruation (No.l.)

(g) Cases of growth, recurrent or residual after operation,
received benefit from the addition of XRay and Radium treatment
(No.4).

(h) Among cases treated only by operation supravaginal hys-

terectomy was a decidedly advantageous addition to obphorectomy

(No.1).



ﬁistribution of cases in the Liverpool series.

As shown in table A, record-sheets of 450 cases, registered
from 1944 onwards as malignaht disease of the ovary, were examin-
ed. Of these 33 were excluded from analysis because in 21 the
first operation on the ovary was performed prior to 1944 and, in
the other 12, fhe canpcer was not primary. Case-records of 417
cases were thus available for a study of all cases in the Liver-
pool region, who were admitted to hospital suffering from ovarian
primary cancer. <Those who died at home are not included but it
is probable that nearly all cases are sent to hospital for diag-
nosis. For a population of 2 million the expected incidence of
céncer of the ovary is about 100 cases in a year (The Registrar
General, 1949) but it was shown by Stocks (1947) that Liverpool
had in the years 1921-30 an incidence of only 73% of the average
for England and Wales.

The proportions in the pathological classes were fairly con-
stant each year as seen in table B. Adenocarcinoma provided 57%
of all, carcinoma simplex 19%, there was only a clinical diagnosis
in 18%, 6% were sarcoma, nalignant teratoma, squamous carcinoma,
granulosa cell tumour and dysgerminoma respectively. The impor-
tant group numerically is carcinoma, which includes over three-
quarters of the cases of cancer registered.

The distribution of cystic and solid tumours in the differ-
ent pathological groups of adenocarcinoma is shown in table C.

It is found that only the solid tumours show a significant differ-

20
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ence, from the average, in their low proportion of early c ases.
Whereas the average percentage of early cases 1is 38%3.5% the
solid tumours have only 18%6.15% in early étages.

Carcinoma simplex is analysed in tableD but the total number
of cases is only 8l, therefore statistical differences are not
significant, except between cystic and solid types. Cystic
tumours show 31T8.6% early cases while solid tumours are early
in only 9.5%.4% cases. The average is 21t4.54% of early cases,
which 1s only about half the percentage found in adenocarcinoma,
a significant difference.

From an inspection of table E, it is seen that the average
age is just over 50 years, for adenocarcinoma and for carcinoma
simplex, and that the length of history of symptoms is about half
a year, in each type. The length of history is not definitely
related to the type or stage or to the method of treatment. It
is probable thaf the symptoms of pain and swelling, which usually
characterize this disease, are due to a critical volume of growth,
rather than invasion of tissues: result from pressure and are not
caused by interference with the function of the malignant ovary.

MILLER (1948) stated that ovarian cancer formed 10-20% of
ovarian tumours and that the average age was 52 years. BAYLY
and GREENE. (1949) believe that non-hormone producing ovarian neo-
plasms per se rarely, if ever, cause abnormal uterine bleeding;
another cause is present in almost all bleeding occurring in the
presence of this type of tumour.

GAGNER and SJUVALL (1949) investigated the frequency of malig

nant tumours among 2680 ovarian and parovarian tumours from the
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Pathological Institute in Lund, collected over 50 years, their

figures being shown below:~
Year groups 0-15 16-30  31-45 46-60 61-75 79-90
% malignant 38X7.7 12%1.5 26%1.5 40¥1.7 39%2.4 27%s.1

They state that the difference between age groups 0-15 and 16-30
years, 26%7.8%, is statistically certain. It can be seen by
inspection that, over 45 years of age and in childhood, nearly
half the ovarian tumours examined were malignant, but during the

reproductive period less than a guarter. OUnly 39 cases out of

the 2680 tumours occurred in childhood.

The proportion of cases who received radiotherapy in each
year from 1944 to 1949 inclusive, shown in table F, ranged from
4 to 6% of the grand total. The proportion of cases treated
only by operation increased after the first two years, more sur-
geons cooperating in the registration scheme in these later years.
In the year 1949, the ratio of radiotherapy-treated to purely
operative cases was 27 to 100.

In the different patholbgieal classes the ratio of those re-
ceiving radiotherapy to those treated solely by operation was
68% for early stages of adenocarcinoma, 58% for the late stages,
40% for carcinoma simplex, 32% for various other types of malig-
nant disease and only 12% of the cases without pathological diag-

nosis. It can be seen that those patients receive radiotherapy
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who survive the operative treatment and are in good general
condition whereas those unfit for operation are usually unfit

for radiotherapy.



Inferences from the Liverpool series.

- - - - - o " — = - - - - e M -

From the percentage of survivals each year after treatment,
an attempt has been made to compare the results of operation,
combined with LRay treatment, and the results of purely operative
treatment.

Barly stages and late stages, cystic and solid tumours, res-
pectively, have been separately considered, the cases being
grouped according to0 the pathological classification on histolo-
gical examination.

Adenocarcinoma in early stages, that is, confined to one
ovary or to the two ovaries, 1s shown in table G. Ho signifi-
cant d;%ierence at three years interval was found. Only 16
well, a percentage of 44 of all treated by any method.

Adenocarcinoma in late stages shows in table H a significant
improvement in the number alive and well, one year after treat- |
‘ment by combined radiotherapy and operation, compared with treat-
ment by operation only.

Lwo years éfter treatment the survivors who had received
radiotherapy are significantly more in number than those who were
treated only by operation. Significant differences were not ob-
served when solid tumours were separately considered but their
outlook was poor. Three years after operation few survived,
Whereas, among the cases who received the addition of radiotherapy

there remained alive 25%+9.7% of 20 cases of cystic tumour, but

24



25

this 1s not a significant difference. Unly one patient out of
100 cases lived four years after operation, none of the 46 cases
given radiotherapy lived four years, no case was free of growth
at the end of four years. Even the exclusion of those patients
who died within two months of operation, on the grounds that they
could not have been subjected to radiotherapeutic measures, does
not improve the figures of operative treatment sufficiently to
warrant the omission of post-operative radiotherapy in routine
treatment.

Carcinoma simple x provides in table I, numbers which are too
small for proper comparison, there being only 23 cases treated by
operation and radiotherapy. Of the 8l cases treated, in total,
only 14 survived one jear, only 9 out of 45 survived three years
and, at five years from treatment, the only 3 survivors were
among those 7 who had received radiotherapy, out of a group of
19 cases.

A dose of 3000r at the tumour in 28 days, given by four
fields each 20 x 10 cem., at 50 cm. ¥SD, arranged round the lower
abdomen and pelvis, using 200-240 KV, HVL 1.5 to 2 mm.cu, treat-
ing each area 5 days a week for 20 sessions was the routine method
and was borne well by patients. Blood counts did not show dan-
gerous effects on the bone marrow whereas the large-field
"abdominal bath" technigue used in 1950 on some cases produced
a serious fall, as is seen in table J. The skin dose was not
allowed to exceéd 4000r with back-scatter but was a limiting

factor only in very stout women.



Conclusions.

Radiotherapy does no harm as a post-operative éupplement
to an operation which completely removes cancer of the ovary.
It should be given as a routine after every operation on
ovarian caﬁcer, because there is good evidence that radiotherapy
is a valuable complement o an operation which removes only
part of the ovarian tumour.

XRay apparatus of the usual 200 XV type with HVL Zmm
copper provides sufficient depth dose at the tumour when 4
fields each 20 x 10 cm. at 50 cm. ¥F3SD are employed. A dose
of 3000r at the tumour .in 28 days can be obtained, without
pefmanent skin damage and without risk to the blood-forming

organs.
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SUMMARY.

An analysis of the medical records of women
suffering from ovarian malignant tumours who were
registered at the Clinical Registry, Radium Institute
Annexe, 36 Rodney Street, Liverpool, Lancashire,
Englend in the six years 1944 - 1949 inclusive, has
been made during 1950 and 1951. The cases have been
grouped to select primsry malignant tumours in which
the first diégnosis was made during the period 1944 -
1949, cases of carcinoma being subjected to special
study.

The literature on the subject published from 1940
onwards has been studied in the original. The results
given have been checked, analysed and tested for

statistical significance.
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APPENDIX A

The Clinical Stagine of Ovarian Cancer.

In this survey:-

Farly Cases
Stege 1 means apparently confined to one ovary.
Stage 11 means confined to the two ovaries.

Late Cases

Stage III means spread to adjacent organs but capable of
being treated by radical excision.

State IV means fixed to the pelvis and incapable of radical
excision. Distant metastasis would be included
but is rare.

In 40 cases of ovarian cancer Norris and Murphy (1932) found,
on microscopic examinetion of the ovaries after bilateral o8phorsctomy,
that in 33 cases both microscopic and macroscopic evidence of cancer
wag present in each ovary, but that the remaining 7 cases had one
ovary ,apparently benign, which was invaded on microscopic examination

for cancer.

This observation may explain the similarity of the progress of
Stege I and Stsge II cases. There is also the lesson that unilateral
oBphorectomy is unlikely to be successful in preventing "recurrence"
in the second ovary which is probably already microscopically

invaded at the time of operation.

Lynch and Dockerty (1945) explain the spread of cancer from one
ovary to the other and to the uterus by the intercommunication between
lymphatic drainage. They found at the Mayo Clinic in 113 years,

1929 to 1940, a total of 113 cases showing spread either from uterine
to ovarian or from ovsrian to uterine sites. Of ovarian cancers 6%
led to endometrial metastasis and, of fundus carcinoms in an operable

state, 4% had metastasis in the ovary.
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APPENDIIX B.

List of Tables.

Distribution of cases of ovarian cancer in the Liverpool series.
Number of cases in e&ch pathological class by years.

Distribution of cystic and solid adenocarcinoma on initial staging.
Distribution of cystic and solid carcinoma simplex on initial staging.
For different tumours the average age and history of illness.
Percentage of cases treated each year by radiotherapy.

Survival rates of early adenocarcinoma.

Survival rates of late adenocarcinoma.

Survivael rates of carcinoma simplex.,

Leucocyte counts in wide field therapy.

List of authors in the literature.

Percentsges of cases alive and well five years in the literature.
Cure-rate with opersbility-rate in complete series.

Methods of treatment with percentage results.

Results in early cases.

Results in stage one and stege two cases.
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TABLE A,

Distribution of cases of ovarian cancer in the Liverpool series.

Cases registered in the years 1944 to 1949 inclusive 447
Cases whose operation was in 1949 registered in 1950 3

Total number of cases | ~256
Cases diagnosed before 1944, treated by operation only 14
Cases diasgnosed before 1944, given radiotherapy 7
Csases not primary cancer 12

Number of cases of primary cancer of ovary first
disgnosed in the years 1944 - 1949 inclusive 417

TABLE B.

Mumber of cases in each Pat?olqgical class by years.
1944 1945 1946 1947 1948 1949k Total %
Adenocarcinoma 24 25 43 48 47 50 237 D7
Carcinoms simplex 14 5 11 15 =20 16 8 19
No pathological diagnosis ‘13 5 12 20 14 10 74 18

Various malignant diseases 3 2 5 3 8 4 25 6

54 37 71 8 8 80 417 100
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(b)

TABLE., D.

Distribution of cystic and solid carcinoms simplex on

initial staging,

STAGE, TOTAL, CYSTIC. SOLID., UNCLASSIFIED.,
Barly 17 9 2 6
Percentages 100 53 12 35
Late 64 20 19 25
Percentages 100 31 30 39
All stages 81 29 21 31
Percentages 100 36 26 38

Percentage of each type in early and late stages.
Farly 21 31 9.5 19
Late 79 69 90.5 81
S.D. of % 4,54 8.6 6.4 7.05

S.E. of diff. between cystic and solid types is 10.7

Diff./(b) is 2.1.
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TABLE E.

For different tumours.

The average age at time of first disgnosis and the average
number of months history of illness.

AGE, HISTORY.

Adenocarcinoma all stages 7] 6
Early adenocarcinoma 50 7

(a) treated by operation only, Stage 1 52 5
- ditto - Stage 2 52 6

(b) treated by operation, radiotherapy given, later
than three months after, to recurrent tumour

Stage 1 53 4
- ditto =-(only 2 cases)Stage 2 54 24
(c) treated by operation and radiotherapy, given
within three months Stage 1 47 7
-~ ditto =-(only 6 cases)Stage 2 47 14
Late adenocarcinoma 53 6
(a) treated by operation only, Stage 3 54 6
- ditto - Stege 4 ' 53 6
(b) treated by operation and radiotherapy,
Stage 3 51 6
- ditto - Stage 4 ‘ 52 5
Carcinoms simplex all stages. 54 5
(a) treated by operation only Early stage 56 8
- ditto - Late stage 54 5
(b) trested by operation and radiotherapy, ’
Barly stage 59 5
- ditto - Late stage 51 4
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TABLE T,

Annual Survival Rates of carcinoms simplex.

Survivors alive and well one year, 1944 - 49 cases.

Early Stage.
{a) treated by operation only 4/9 = 44.4 + 16.6%

(b) trested by operstion and radiotherapy 8/8 = 100%

Late Stage.
{a) treated by operation only 0/49
~(b) +treated by operation and rédiotherapy 2/15 = 13.3 + 8.8

TOTAL 14/81 = 17% alive and well,

Survivors alive three years, 1944 - 47 cases.

Early Stage.
(2) 0/3
(b) 6/7 = 85.7 £ 13.2

Late Stage.
(a) 2/24 = 8.3 + 5.6%
(b) 1/11 = 9.1 + 8.7%

TOTAL 9/45 = 20% alive.

Survivors alive five years, 1944 - 45 cases.

(a) 0/12
(b) 3/7
TOTAL 3/19 = 16% alive.
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TABLE J.

The drop in the leucocyte count of the blood of patients
undergoing 200 KV X-ray treatment to the pelvis and lower abdomen
compared with that found after widefield "abdominal bath™ X-ray
therapy, in cases treated durins the year 1950.

Duration of Number of Percentsge Age in Size of fields Number

course in Sessions. drop in W.B.D. vears. in Cnm, of
days. fields

28 20 nil 49 25 x 10 4

9 7 25 19 25 x 10 4

28 20 49 20 20 x 10 4

28 20 38 67 20 x 10 4

28 20 28 51 20 x 10 4

28 20 24 53 20 x 10 4

Note that no case treated by 20 x 10 Cm, fields shows a
drop of more than 50% of the initial White cell count.

28 20 63 44 40 x 30 2
28 20 54 49 40 x 30 2
25 17 74 60 40 x 30 2
21 15 80 63 40 x 30 2
28 20 58 45 40 x 30 2
28 20 56 48 40 x 30 2
28 20 40 59 30 x 20 2
29 20 65 39 40x 30 2
16 12 61 62 40 x 30 2
25 17 71 44 40 x 30 2

Note that every case treated by 40 x 30 Cm. fields shows a drop
of more than 50% of the White cell count.
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SURVEY OF THE LITERATURE.

TABLE 1.

" The papers of the lastvten years or s0,1940 - 1950,
have been arranged according to the author's name in
alphabetical order. A serial number has been given
as o short reference. The hospital, the inclusive
period of the investigation and the number of cases

of primary carcinoma of the ovary are listed.



YEARS NUMBIR
AUTHORS, HOSPITALS. SURVEY ED, of
CASES.
1. Allan and Hertig(1949) Free Hospital for Women, 1903-1945 265
Brookline, Mass.U.S.A.
includes
Pemberton (1940) Free Hospital for Women, 1906-1938
Boston, Mass. U.S.A.
2, Campbell and Singman Highland Alameda County
(1947) Hospital, California, U.S.A. 1930-1941 63
3. Diddle (1949) S.W. Medical College, 1936-1946 108
Dellas, Texas, U.S.A.
4, Fllis (1944) Sheffield Radium Centre,
England, 1932-1939 105
5. Freed and Pendergrass University of Pennsylvania, 1930-1941 84
(1948) Philadelphis, Pa., U.S.A. ~
6. Helsel (1946) University of Pittsburgh, 1929~1943 92
’ Pennsylvania, U.S.A.
7. Heyman(1930) Radium hemmet,Stockholm, to 1930 67
Sweden.,
8. Holmes and Schulz(1946) Memorial Hospitsl, 1937-1944 25
Massachusetts, U.S. A.
9. Jones {(1941) Guthrie Clinic and Robert 1927-1939 30
Parker Hospital, U.S.A.
10.Kerr and Einstein(1945) University of Iowa, U.S.A. 1930-1938 95
1l.Leucutia(1947) Herper Hospital,Detroit, 1923-1940 242
Michigan, U,S5.A. ‘
13.Marchetti(1941) The New York Hospital,U.S.A. 1932-1940 20
13.Marks and Wittenborg New England Deaconess 1936-1946 76
(1948) Hospital, Boston,Mass.U.S.A.

41,




1 DAKD

LIUNLLILIEGD

AUTHORS. HOSPITAL. SURVEYED. of
‘ CASIS,
14.Meigp (1940} Massachusetts General
Hospital, Boston,Mass.U.S.A. 1901-1934 154
15.Montgomery (1948) Jefferson Hospital,
Philadelphia,Pennsylvania,USA.1921-1946 68
16.Munnell and Taylor(1949) Sloane Hospital for Women,
New York, U.S.A. 1922-1943 200
17.Norris and Murphy(1932) University of Pennsylvania,
Philadelphia,Pa., U.S.A. to 1928 125
18.0'Donoghue(1949) St.Vincents' Hospital,
Melbourne, Ausgtralia. 1927-1947 75
19.Paterson,Tod and Redium Institute,Manchester,

Russell (1950} England. 1940-1944 153
20.Swinton and Yancey(1947) The Lakey Clinic, U.S.A. 1932-1942 45
2l.Taylor (1950) Birminghem Hospital for

Women, England, 1939-1948 161
22,Taylor and Greeley(1942) Roosevelt Hospitel, New

York, U.S.A, 1910-1935 138
23.Walter, Bachman and Mt,.Sinai Hospital, New York,

Harris (1941) U.S.A. 1928-%935 153
24,Wetterdal (1949) Sabbatsberg Hospital,

Stockholm, Sweden. 1920-1946 182
25.Williams (1944) Middlesex and Mount Vernon
Hospitals, London,Englend. (unsteted) 248

The published reports of the last ten years or so make up a total of

twentyfive series surveyi

twentieth century.

265;

200 cases, while twelve record less than a hundred cases each.

42,

ng 2974 cases extending over the first half of the
The smallest series comprises 30 cases, the lorgest
Only four series contain 200 or more cases, nine have between 100 and




JUBOTITUITS J0U 7ECT T°8lt 81°02 e0UsIsIJTA €T°0 =d ‘G°T = $€°€T/8T°0C

gc - 6 91°2T 8¥T €eeeg £er-y pue Amojoatoydgo Aq peysalyr  (T/C
ve - 2 6v°C 1°0¢ CI°€CT Amojoszoydgo £q pejwely  8E/S
JUEOTITUSTS 30U 8°CT G*06T £es eousIaJITq ¥G°0 =4 ‘9°0 = 8°CI/EL’S
g - o (2°TT XA 0 fea-y¢Asdotq ‘uoryuiordxe Aq pe3wody 9/0
2 - 0 L6°L G*€9 ¢€*g 4sdotq yitm swos‘uoryerordxs £q perwery  gT/T (P)
JUBOTITUSTS 26°¢ C0°GE c*ge eouULIoII T
2000°0oueyy sseT = d4 ‘8 = 26°C/C 82
66 - Oov 99°¥ L*1e G bv uotyeiedo 4e soseysejew ou ‘pejwely (TT/LG
g2 - VI ¢9°¢ G €T Tz uotyeredo 3 quessxd seswviselou‘pelvedy $2T/92 (°)
FUBOTITUSTS 30U ¢1°6 8°¢C8 pelT 90UBIIIT 90°0 =d ‘6°T = CT°6/¥°LT
¢ -z €es L*L9 2°81 BUOUTOLIEO PO}BTIUSISIITPUN POR®I)  22/%
vy - 8¢ 0% T°91 9°CC BUWOUTOIROOUSPEISAD SNOISDS DPOIBaI} mﬁﬁ\ﬁn
FUBOTITUTTS 8°0T G911 6°82 9oULISJITT 800°0 =d ‘89°2 = 8°01/6°8¢
9 - €€ 66°9 8°8Y 1Ly BwouTOL¥o snoutonmopnesd pejesay TC/pe
¢ - 2 €z°8 L*lg 2°s81 BUOUTOIED POYBVTIUSISFIITPUN DPOYealy  2g/¥
JUBOTITUITS 30U 90°8 6°v9 ¢ 1t 9oUsIeJITA YI'0 =d ‘C¥°T = 90°8/5°TT
9 - €€ 669 8°8y Tl BWOUTOIED snoutonm opuesd peyeely 16/v2
¥y - 82 TO*v T°91 w.mm BVUOUTOIBOOUSPERIS LD SNOISS PO38aIY m¢ﬁ\ﬁm (a)
FUCOTITUITS 269 Crtey gelt 8oULIeJTA T0°0=d ‘9°2 = 26°9/C°LT
s - ¢¢ v°G Al 6°Cv fea-y pus uotryessdo £q poywvedy  (8/6€
9 - T2 ¥9°€ Ge ¢t 9°82 ATuo uotyeaedo £q peresiy vCT/vv (%)
L& - 92 ¢e*e 21°8 £ 1¢ peyveIjuUNn puw pejesl} fuees (9z/L8
w - 62 80°€ G*6 8¢ peyBeIy 6£2/€8 °T
*93uvyy ©TqRQOII °*UOTFBTAS(  *SoUBTIR °*9Fequsvisd suotqxodoag *Ioyjny
pI8pUBYLS :

*0INn38I8)TT 92Uz UT pejJodal ‘spoylsm sSNOTIBA Agq AIBAO
oYy Jo wwoutoaso Aremtyd JO juUemIBaI] Jo3J8 SIBOA SATI T[OM DUB SATTS S9880 JO 80F8Us019d

‘c HHEVL

43.




JUBOTITUATS j0U 89°CT ATAHN L*CT o0usIeIITA 92°0 =d ‘I'T = 89°CT/L°CT

88 - 2v 8¢ 1T €T L*v9 Lei-y + uoTysiedo ejeTdmod Aq peysaly [T/TI
79 - € 6zl 2°¢¢C bt foa-y + *do Tsurdesvxins Lq peyrsell Du\mm
JUROTITUSTS 30U 162t ¢*oC1 9° 11 8ousIoIITd 9€°0 =d ‘6°0 = TC°2T/9° 1T
v - ¥ LARAE 0¢T 9°9z ‘udgo +4mojoeraysdy ejerdmwoo Lq peywelr  (T/v
8y - 82 C1°¢ ¢*9e 28t ‘ydgo+*1s4y Tsurifeasidns £q pejwal}  68/%€
JUROTITUSTS 30U AR AN 2°102 (9°CT 2oUeIeIITC 92°0 =d T'T = 2 v1/L9°CT
v9 - v€ 62°L 2 €S 6y  £ea-x +*3shy TeuTSeavadns Aq pejwexy [y/€2
gé - 6 91°2T 8T geece fea-y pus Amoyosroydgo £q peyssay (/G
JUEOTITUTTS G L 9*9¢ co*Ge 90UsI8IITA TO0°0 = 4 ‘€€ = 26*L/C0°Ce
gz - 82 % S G 92 2°sf rydqo+°qsdy TeutTsvasadns £q peywedy 68/pE
A 6v°C T°0€ et fmoyoeszoydgo £q pejesdy  8C/C
JUBOTITUITS Q0U 8C° 9T Cle geeee oouUsILJITq G0'0 = d ‘2 = 8C°9T/CL EE
8¢ =~ 6 91°2T 8¥T €eece Lex-y puw Awojoszoydqo £q pejwedr  (T/G
g - 0 (21T Lzt 0 Lea-y¢ Asdotq‘uoTyvrordxe £q pejBexy 9/0
JUBOTITUSTS 30U L9*6 9°¢C6 28y eousIsIITq 29°0 =4 ‘C°0 = [9'6/ee’y
ve - 2 6v°C T°0¢ CT €T fworoszoydqo Aq pejesay  8C/C
ve - 0 L6l G €9 £€ees fsdotqffioTysroTdxe £q peysely  ZT/T (°)
FUBOTITUITS Jo0uU Ge 9t 92 1°8€ - 80U8I8FITIQ 20°0 = d ‘€2 = (2°9T/1°8¢
88 - av 8¢ 1T T pET L*v9 Ava-y £q osTe peyvely [T/TT
6y - ¥ v IT 0fT 9*og ‘ydgo +°*384y ejsTdwoo £q pejwexy (/¥
JUBOTITUTTS q0U £6°8 L6l 8°0T 9oUSISIITC 22°0 = d ‘2°T = £6°8/8°0T
9 - ¥¢€ 62°L rALSE 61 Kex-y Aq osTw perwedy [y/€C
8 - 82 CT°¢ (O e7 2°sf ‘ydgo++3efy TeutrSeseadne £q pejwexy 68/vE *3u0D (P)
‘1
*o3u8y 9TQeqOIJ C°UOTIBTAS(  *00URTIB8) °*0Js8qusoded : suotqrodoag - *Ioyjzny

pIepULELS




*gqnsex Iwed ¢ ¢ HLON

JUBOTITUITS 96°0T 2rozt ot 90ULI8JIT(
2000°0 usyy s80T d ‘2'v = 96°0T/¥° 9
ve - 0T 9L°C AR 99 9°1z Aea-y+umtpuy+*do ejeTdwoout £q pejeely TC/TT
g - 6v €C*6 L8 89 AvI-yx+*ey+uoTyuredo eyedwon £q psrueay (z/LT
ge - 2T 6°¢ 2°CT 02 juemyeeI) JI93Jv saL  TTom puw 8ATT® (OT/T2
9 - 11 GL ¢ T°vT 1°8T Lea-y+mpey+uotiuiodo £q pejesad COT/6T %
FUBOTITUSTS G0t G2 60T L*€C 00UsI8 IIT(Q
_ 2000°0 usuy ssoT 4 ‘T°C = Sy oT/L°¢C
v6 - 96 89°6 cL=c6 . ¢L eWOUTOIEd JO podeslo ArejeTdwoo (0Z/CT
6z - €1 ¥6°¢ €°C1 €*Te Ieupo puw orsTdwoo‘uorysiedo Lq peyvedl 8OT/C2 €
JUBOTITUSTS q0U £€T°6 £°e8 ¢és 90ULISIITA  9£°0 =d ‘6°0 = £1°6/CC*8
¢t - 0 Va4 C*61 Cv°9 QHOUTOIE0 OTISAO TeI818TTq pe}sailr  T(/2
€ - 0 66°L 8°€9 GT =~ vwoutoged oT3sAo TeIeleTuUn pe3wsl}  0g/€
JUBOTITUITS 30U $0°CT 1°922 GG oe 90ULIoZITA 9T°0 = d ‘+*T = v0°CT/66°02
66 - °1 Gy 012 of BWOUTOIED PITOS ‘pejesdy  OT/C
t - 1 0% T°91 Cy*6 - _ BmOUTOIRD 0T3s8L0 ‘pejwexs (/¢
e - ¥ 2 9°LT L°z1*do £qsTe Lea-y pvy JT8Y jnoqe‘peysely  (9/8 2
*(8) pue (J) ut xoypny £q usATS odem seFejusorad Jaqunu punod ATUQ HEION
JUBOTITUSTS 81°9 2°8f 1t 90USISIITA 9T0°0 #Jd ‘¥°2 = 8T°9/CT
¢ - Tz 99°¢ A 8z Tesnedousw-4s0d ‘pejredy 0CT/2¥
€ - €€ 86°¥ 8°ve £y Tesnedousmedd ‘pegwedy 66/Ty (2)
22 - 9 9L*¢ CTvt T *sak (T peataans £ei-y +°do £q pejseay (8/2T
oz - 8 8°2 28 L T sasaf (T peataxns Lyuo *do £q peyesay CCT/z2
JUBOTITUITS 21°9 ceLe 91 90USISIITC T0°0 =d ‘9'2 = 21°9/91
9 - 92 12°¢ T°le 9¢ °8If uey peaTaans Aes-¥ +*do £q psyveal (8/0€
% - v kA9 ¥*0T 0z ®avef uey peatadns Lruo*do £q peysedy $CT/TI€ (F) °T
*aof8ury ©7qBQOIJ *UOCTIECTAS(] *9OUBTJIRA .mmﬂpsoonpm , *uotT3sodord * IOy} ny

pIEpUELg

5



o6 - 0of 20°¢ A o o3eT 9L Asa-y puw *do £q paywaly C6/8C ‘0T
66 - °8 LL G 66 gece ‘XX 002 Aei-x pus *do £q peysely Of/L ‘6
w - L ¥C°8 6zl £ Lex-x *AY 000T pue *do £q peysear (z/9 ‘8
JUBOTFTUSTS 71T T'0€T grey e0UBISIFTA 2000°0=d ‘L°€ = ¥ 1T/C 2P
6 - 8 Ll G 66 gece pejwexy ‘Tenpisex *do-gsod ‘e3vT 0f/L
28 - 6p ¥°8 9°0oL 9°C9 *8y + Aei-yx + °do £q peyveay ‘LrIve 2L/Tg
*3UeOTITUSTS 30U 9*€e LGS ¢ of eoueIeIJTC 6T0 = d ‘€°T = 9°€g/C°0¢
8 - 0 6°12 (0]217 oY *8g +fvi-X + *do Aq pejwesy‘yeIe}vTq (/2
88 - €9 8L*8 LL G¢oL *8y + fsa-y+°do £q peyweiyfrelererrun [2/6T L
YT - 0O 8¢°g AR L Lea-y +*do Aq pejweay ‘peoviy [(/y
6 -0 212 26y ey uves  26/v ‘9
*UEOTITUS TS 8C° 1T 621 6°zy eUeI93IITA 20000 uvur £80T d ‘8°¢C = 8L TT/6°2Y
or - LI 69°G v°ec 9°82 fea-y + *do £q pejvoly eFeys e9®T £g/81
W - 26 ¢g*6 L6 G 1l fex-y + *do £q peywesy aBwys ATave Tg/CT
06 =~ 62 ge ¢ ¥°8¢2 C*6¢ ®e3ms TTe‘ Ava-Y pus uotyelado Aq pejwedy $8/CC e
*gyTnsex I894 € ¢ FION
FUBOTITUILS L Co°6v T°lT eoueIeJJTq 910°0 = d ‘v*2 = L/T1°LT
2¢ - ¢t €o°¢ _£eCe 1I°22 onpIsed IO 0OUSIINOSI
83 TUTIOD Y} Th S0SBO pojeal} 89/(T
¢t -0 8y Gl*ce 4 : eNpIEaI IO SoUSIINOSd
9} TUTJOP URT# S9880 pogsaljun 02/1 ‘v
*o3usy ©TqBQOXJ °*UOTIeTAS(] *9O0oUBTJIR) °*0I8lusoIsd .noﬁpnomowm * Joyjny

piBepUBlLS



*qusoTyTuSTS q0u  2T°8 6°G9 21 ooueIazyIq  $TI°0 = d ‘C°T = 21°8/C 2T
€ -G 6°9 9Ly ¢L*st *8) 013840 ‘YAH + *do Aq pejwedy  2€/9
¢t - 0 82y €8t ¢2*9 ‘v PTTOS ‘XAH + °do £q peyseIx  2£/2
JUeOTITUITE Jou 66°L 8°¢9 G 1L 90U I8 JIT(Q 91°0 =d ‘v°T = 66°L/C°TT
9¢ - 21 €0°9 oL Y2  *®D o13sfo ‘Aruo uotyeredo Lq pejesd}  0G/2T
ge - ¢ 72*C velz AT *ep prTos ‘£Tuo uorysiedo £q peysvely  Ov/C ()
JUSOTITUZTR 30U 91°6 ¥8 Ge*q eousIeIITA  29'0 =d ‘G°0 = 91°6/62°C
e - ¢ 6°9 9°Ly Gle81 ‘w0 0T3sL) ‘XAH +°do £q ps3ymedy  2L/9
9¢ - 2t €0°9 v°9€ e *go 0T38A0f LTuo uotyevasdo Aq pajyvsaly on\m.n
JUBOTITUITS 30U 9L°9 L*Cv Ge*9 90U IsIITq 9€*0 = d “6°0 = 9L°9/C2"9
¢t - © ST £°8t ¢z°9 *vo pTros ‘YAH + °do Lq pejseay  2{/¢
€ - 2 ve s vele ¢zt *8p prros‘LTuo uoTjeiasdo £q peysaiy  Oy/S (%)
22 - 0T L6°2 8°'g 2°91 . 80880 9
ut Aea-y yztm‘uotiersdo £Lq peojyesdy &H\mw T
of - 0T 6*v *¥e L°6T *saf ¢ 4w peano Arjueteddefpeqwoly 99/CT
€ - 1T €o°¢ gece FA SJIOATAINS Jeak §
‘NIooy Avi-y + *do £q peywedy Q9/pT ‘€1
¢t - o (8*y cle¢ce q M 002 £ei-Y + °do £q pe3yseiy 02/ 2T
JUBOTITUT TS Ao 9°¢C 6°vT eouedeIITd  ¥0°0 = d ‘v0°2 = 2C°L/6°¥1
ve - 1T 8T°¢ T°0T T°LT [C6T-C26TA8a-X dAM002 +*do £q psyesely Ov1/ve
v - 61 9°9 G Cy 2€ ovbT-8CAT fea-X JONI00G +°do £q perwery 0G/9T
JUBOTITUZTS 30U . n@.@ . 2t 9 9ousJIdJITA */£AT avek 0} dn sataes yowvy
9¢*0 = d ‘6°0 = €9°9/9
¢ - 1t £€8°G T*v€ T°Ce  ABI-X°aWI00¢ puw uoTjeredo Aq pejeedy 2(/el
ve - 1T 8T°¢C T°01 T°lT AeI-¥°dAI00g pue uoTyeledo Lq peyvedy OvT/ve *11
*ofusy oTORQOIJ “UOTIBTAS(Q  *OOUBTJIB) °*odvquaoisd _ *yotprodoxg  *Joyzny

pIBPUE}S

47,



JUBOTITUITS lz2°9 £°6¢ ¥*9C  eousIejITQ 2000°0 usyy sseT d ‘6 = [2°9/4*9C
T ~ € 89°2 2L v°8 peaoxd uoT}00s SosBO 938 peyvexy [OT/6
ol - €€ [9°¢ 1°2¢ 8*v9 poaoxd uoT3oes sos®O ATXee pejesiy TL/9p
*QUBOTITUSTS 30U ¢e s 99°69 AN eoueIsIITC  [0°0 =d ‘8°'T = (€°8/21°CT
0T - 0 8€°2 99°¢ 88y posoad uoTyoes ‘AT edelg ‘pejredy  28/v
9 - ¥ 8 ¥9 02 pesaoxd uotqoes ‘IIJederg ‘peywear (/L
JUBOTFTUITS el 124" 09 90USISIITA 2000°0 usyy ssoT 4 ‘G = 2T/09
9 - v 8 9 oz pesoad uoTyoes ‘III afeys ‘pejwery  (g/C
86 - 29 v6°8 08 08 pescad uotqoes I od8lg ‘poyvely  0g/91
JUBOTITUITS JOU 6211 ¢olat 2 9oUeIeIFTA  90°0 =d ‘6°T = 62°1T/2*1e
86 - 29 ¥6°8 08 08 peaoad uotryoes ‘IT eBeys ‘peysell 0Z/91
€L - Gy 68°9 C Ly 8°8¢ posoad uotyoss‘T eders ‘pejwsay  TL/0€(q)
FUBOTITUITS ¥°0T 9°[0T °0¢ 9oueIsIITC +¥00°0 =I ‘26°2 = ¥°0T/¥°0f
6T - © 266 9°06 0 *8) Pe}RTIUSILIITPUN Pe3B8aI}  22/0
6€ - 22 IT°v 6°9T 0§ BUOUTOIBOOUSPRLS LD SNOIBS PoYBOIY} nNH\WM
JuBOTFTUITS £t 6°9L1 9°62 eousIsIITA 820°0 = d ‘g2 = €°€1/9°62
¢ - ¢¢ €921 09T 09 *ep snouronmopnesd ‘peywerl  CT/6
6¢ - ze TV 6°91 °0¢ BWOUTOIBOOUSPRLSAO 8N0Tes‘psysoay C2T/8C(%)
8¢ - e ov°¢ AN 6°0¢ pssroxd uotqoes ‘pejvery g[T/CC
ve - T2 9T°¢ 96°6 ¢ le £ex-¥ + uotyeredo £q peysall 00Z/CS ‘91
0ot - 1T 6t e 9°02 fex-x +uoTyesedo £q peyeoIs 89/%T *C1
*oluvy 9TQqeqOIJ °*UOTISTARQ  °*OOUBTJIBA °*oIejusorad aOﬂvnomonm *Iou3ny

piBpu®lg

48.



66 - %22 IT°% 6°91 ¥°0€  sujeq Teutwopqe Aei-x +°do Lq peysely (ZT/8C

2t = 8T b€ rAFA 8've uses (T8¢ 61
FUBOTITUSTS q0u 6°21 9°991 ¢z 90US I8 33TQ 90°0 =d ‘6°T = 6°21/62

T - 0 vo°L 961 0 srqersdout peywadjun  [T1/0

Ly - ¢ 28°0T L1t ¢e LTuo Awogzosaoydgo £q peyveI}  9T/¥
JUBOTITUSTE 30U 88°1T 2 Tl ce 9oUeIeIITq - 9€0°0 =d T1'2 = 8°TL/Ge

OT - O 26t 2*ve s} ATuo uotyerordxs £q peywely  CL/0

v - € 28°0T L1T ¢z ATuo Awojoszoydo £q pe}esl}  9T/¥
JUBOTITUILS J0u 9°Te Loy 8Lt 8oUsI8FITq v°0 = d ‘8°0 = 9°12/L1

lv - € 28°0T LTT & Atuo fwmojosxoydgo £Aq pejeeal 9T/

opg -~ ¢ 1l°81T oS¢ gtayAimoqosroydgo pue Amoq10919%8LY Lq pejgexy L/€

o6 - 11 666 26 ¥°0€ Axeao uw 3s®OT 38 Jo Twaomed Aq peysely  ¢€z/[

Iz - € 82" €81 Co*zt suotjesordxe Sutpnrout °do £q pejwexy  g(/L

9T - ¢ 9¢°€ g1t ceb uotjexedo £q pejeaiy owos ‘uses  (l/[ °8T
JUBOTITUSTS 0U GG (T 99°€8T GLe¢ce 90USISIITA 80°0 =d ‘GL*T = CC e1/CL €2

vl - 6¢€ LL*8 LL ¢e 9 £Lxenso Jo suotseype ‘perwedy g€/81

00T - 66 geot 99°90T 08 Lxeao yo suotTseype ou pejwsd} (T/2T
FUBOTITUTITS q0U 8°TT 6°6€T G*6T 80U I8 IITQ T°0 =d ‘G9°T = 8°TT/G 6T

el - ¢¢ 2r°6 8°88 9°¢C fwoyoszoydgo TwIASIBITq DPojeal} 82/CT

sy - 02 C1°L T°1¢ T°ve fwoyosxoydgo TmIoyuTTUN POYBOIY- i7/CT
JUBOTITUTTS 30U 6°TT ert 9 8ousI83JTq 29°0 =d GC°0 =6°11/9

gL - 8f G0°0T T0T €e-8g *saf ¢ ‘BwWOUTOIBO TBISYBTTY POY8OI}  Hg /¥l

L - 26 ¥°9 A4 €*v9 *saf ¢ ‘sWOUTOIBO TeIe}BITUN ‘poywel} 9C/9f

6y - T€ 8L v 2 6T Of peoeijun Sutpnrout‘uotieiedo £q peyeai} G2T/0G

9 = €£¥ L1°€ L*92 8°¢€C *s1f ¢ peowry ‘uoryeiedo £q pe3sey  €6/06 ‘LT
*08uBy ©TQqBQOLI °UOTLIBTAS(Q  °*OOUBTIB) °*oI8qusoied *uotgrodoag  *Ioyyny

DIEpUTLS

49



€2 - 11 66°2 £6°8 v/ Tperoad uoTyoes‘ATuo uotrysiado Lq peywvel} T91/82 ‘12

2t - 8 L6°¢ 9°C¢e 02 Lei-¥ puw uoTjetedo £q pejwely Gy /b ‘o2
FUBOTITUITS q0U et 18T 8¢ 8oUSIoIITC  9L°0 =d ‘€°0 = Gy €1/8°¢C
09 - 22 9°6 €68 L oy BWOUTOJIBOOUSDPE po3wel} [2/TT
v9 - G2 [G°6 ¢ 16 C*yy  wwoutoxwoouspwisho Arerrrded peywery [Z/2T
jueoTFTuUdTe 8°01 ¢ L1t 6°62 - eoULIeIITT 900°'0 =d 8°'2 = 8°0T/6°62
9 - G2 LG°6 C*16 GC*vy  wmoutoxgoouspsvlsho Arerrtdsd peyweay [g/2T
e - v ¢ 92 9°tT 938UTWIO}LPUT 10 Asdotq ou pejywedy g/l
JUBOTITUITS ¢L 0T ¢*Ctt T°92 9oUSIsIITC 9T0°0 = 4 ‘v*2 = GL°0T/1°92
09 - 2 9°6 G 68 Loy BWOUTOIBO0USDR po3sal} [Z/TT

ke - ¥ T°¢ 92 9°v1 o3BuUTWILLepUT J0 £sdotq ou peyseay g/l (q)
FUBOTITUITS 0U 1/ 6°2¢ L*8 8oULI8IITq € =4 C°1 = yL°¢/L°8
o =~ 1 ¥ 91 L*Te sesweo ATIws Sutpnyoxe pejvaly 90T/C2
6 - 22 % 6°9T ¥°0€ peyvel} C21/8€
JUBOTITUITS q0U LLv 8*ze oL 9ous I8 I3TQ T°0 =4 ‘9°T = LL*v/C9°L
ve - 1T ¢z ¢ 9°01 CT Lt seswo ATase Surpnioxe uses H{T1/(Z
¥e - °8T b€ AFA g*ve : uses CCT/8C
FUBOTITUITS 69°0T v°€0T €°LC eouets @ 2000°0 ueyy ssoT d ‘p*C = 69°01/C°LC
of - T ¥ 9T L*1e 89880 998 DPojwed} 90T/E2
86 - 09 ce6 L8 6L sesvo ATI8e peywed} HT/CT (®)

92 ede 03 pejoerioo ‘uess (CT/8E
€2 638 J0J PO109IIOO S9SBO 948 PI}BEIY oo.ﬁ\mm.

€8 93w 103 Pe}0al1I00 sOSEO ATIVS DPojEal} HT/CT*BIUCDLT

*oSuey eTqeqoig *UOT}BTABQ  *OOURTIBA °oFsjusoleg : *uotqrodoag * I0YNY

pIBpURYS

506



JUBOTITUI TS 886 L6 [2°1€ 9oULIsIITIQ 200°0 =d ‘T°€ = 88°6/[2° 1€
€¢ - 91 €6 Ls 9*€ fex-y oysnbepw + °*do £q psjesir  9g/b
IT - 0 lz°¢ L*0T €e-¢ £ex-y ejunbopsut + °do Lq peysvery  QO€/T
JUSOTITUITS 30U TIT°0T 2°201 02 9ousI8IJTC G0'0 =4 ‘86°T = TTI°0T/02
¢C - 91 €e6 L8 9°vE £vx-x sjenbepe +°do Aq pejwery  9z/6
e - L 6°¢ 2 ¢t 9T Atuo uvotierado £q peywsl} gg8/cl (%®)
2 - 6 90°¢ ce6 2°C1 £e1-x AY 002
+*do £q 10 uotysasdo Lq peysvedy gLT/TC *ze
JUEOTITUITS 30U L9y ¢8°1e ¢L*9 eouateIITq 9T°0 =d ‘v°1 = [9°*¥/CL°9
lt - v 22 ¢ Ge o1 2°01 BWOUTOIED SnoIes pejwed}  88/6
0T - O 6€°€ ¢ 1t Cy°g BwouToIed OT3EETdBUB DPoywed  62/1
JuBoTITUITS £€6°8 GL 6L LE 90UeI8FIT(
2000°0 ueyy ssoT 4 ‘T1°v = €6°8/LC
1t - ¥ ge ¢ Ge° 0T 2°01 BUOUTOIBO SNOISS pejyeal}  88/6
v9 - 1€ €€y #.mo 2y BUWOUTOIRD snoutommopnasd pejlesiy @m\:“ (0)
FUBOTJTUITE 30U 18°¢ 1. %84" ¢*9 oousI8 33 TA T°0 =4 ‘L°T = 18°¢/S¢°9
¢t - ¢ £ 6 88°8 TeoT30T03STY II opeld pe3sed}  06/8
L -0 ¢ere 1459 8L e T8oTF0T03STY III oPB8Ld po3vall  2v/T
FUGOTITUSLS gee 6 Ls 29°9¢ 90USISIITQ
2000°0 usyy sseT d ‘1°9 = €€°6/29°9¢
¢t - € € 6 88°8 T80T30T03STY II opeld pe3sval}  (06/8
€8 - gy £€8°8 8l ¢*C9 TeoTS0oTo38TY I opvad peywady 62/6T (Q)
JUBOTITUITE 9 9¢ ¢e*oz eoULIsIITA 8000°0 =d ‘¥°€ = 9/CL 02
T - ¢ AN ¢*g ¢o’'s BUWOUTOLBO PTTOS peyvedy  [8/L
6€ - 8T ce ¢ G lz ¥°82 BWOUTOI8D OT3SLO pojeedy pL/Te (%©)
. CHN
*o3uevy ©TqRQOII °*UOTIBVTAS(Q eouBTIV) *o88qusoasg *uotyaodoag *Ioyjny

pIepUEys

Sle



le - €t 2e € 1T oz uses (yT/62
£ - 8T L8y Lcz v*lz Lex-x°do 3sod pur uoryuiedo £q pe3sel} $8/€Z ‘ve
*qUeOTITUSITS 0u GG ot PITT 61 sousIsFItq Lo*0 =4d ‘8°T = GC*0T/61
& - €1 ct1°8 ¥°99 62 fex-¥ ejunbepe +°do ‘pejwery  T(/6
€2 - 0 L9 Cy (o) § Av1-y syenbepvuw +°do ‘peywsayr 02/ (q)
JUBOTITUSTS q0U *TT°TT AR XA ¢L*st 0oUSISFITA 60°0 =d ‘L°T = TT"TT/CL°8T
8t - 0 9L°6 2°C6 CL*8T peouvape‘fwi-Y ejenbepe + °do ‘psysvexy  gr/C
IT - 0 166 2'8e 3] 29880 peousvape ‘oTyrisdo ‘pejwsiy vﬂ\d
JUBOTITUSTS 90U elCt 2 lve 61 e0USIOIITA 22°0 =4 ‘2°1 = 2L C1/61
¢9 - ¢t ¢9*zt 091 oY sos80 ATIBS
£ex-y oqwnbspw + uoTyaisdo ‘psiesiy nﬁ\@
oy - °2 €6 2'ls 12 go880 ATIve ‘uotryuicdo ‘pojevell mﬂ\€ (@)
lt =--°L 9°2 8L*9 cLett sygeep °do
CT pus pejeedy j0u T SuTpnTout usees (CT/BT
T - 8 LT1°¢ 01 CvT Kei-y +°do 10 uoTyetado pPeyBLI} HZT/8T ‘€2
JUBOTITUITS 30U €1°6 €8 2l ¢ oouUsIsIITA  $G°0 = d ‘9°0 = €1°6/2L°C
€ - ¢ Vab4 6T g2 vl BWOUTOIED SNOIes Pojedry  (9/6
9¢ - ¥ 8 9 o2 FWMOUTOIRD snouTowmwoptesd peyrsIy} nm\ﬂ (o)
JUBOTITUITS 8G L 26 LC v vt 80ULI8 33 TQ
, 2000°0 usyy ssoT 4 6°C = 8C ' L/vv v
€ -0 90°1 FA 90°1 TBNPTSOI PUB JUSLINOSI POYBaI}  t6/T
9 - of 6L 96 G Gy soseo oTqelodo peyvelyr $p/0z  (4)
JUeOTITUT TS 60°C 6°GC2 IrARNS 80oueIeIITq 820°0 = d ‘2°2 = 60°¢/Lle° 1T
0T - 0 le°€ L0 €eo¢ fex-¥ eyenbepvut +*do Aq peyvely  0L/T
ez - L 6°¢ ALY 9*v1 L1uo uoTyeisdo £q pejweldy gg/2I*PRUC) (%B)
, ‘22
*ofuwvy oTUBQOII °UOTIBTAS( *50UBTIB) *o3BLUSOIST *uotqaodoag *Ioyny

pIBpUBLS

52.



JUBOTITULTS 30U C6°9T 1°l8e 6°Ge oousIeFIT@  €1°0 =d ‘C°T = 66°91/6°Ce
6z - O L*vT 912 0 goswvyevjom oTaTed ‘LTuo *do £q peyvsay w\d
&y - 6 £v's 1L 6°Cz sosmyswjrem oTaTed‘fea-y +°do £q peyeely [g/[
JUBOTITUSTS J0U ¢ost 9e¢ €1 80USIOFITA gr°0 =d ‘L°0 = G0°8T/ET
o - 0 6°€T 261 2z *ep TeiereTq‘ATuo *do £q peywely} /g
8¢ - 21 9°1T 12 2 6o *8) TBIe38TTq ‘Ava~Y +*do £q pejwel} [T1/9
JUBOTITUSTE 30U ¥°81 9°8¢E 2°¢ soue I8 33 Tq 8l*0 =4 ‘sg'0 = ¥°81/2°*¢
6 - 62 ¢eCt ov2 09 *®vpy TeIe}BITUN ‘ATuo *do £q peywedy  OT/9
Gg - GCv £6°6 9°86 2°¢9 *8) TeIejeTTun‘Lfei-y +°do £Lq peywedy ¢€z/0T (%)
€g -2t 89°2 2L 8*LT pejeeajun Arsnotasid ‘uees (Te/8¢
oz - 11 62°2 ge°s geCt seouexanoel Futpniout ‘uess gyg/ge
ve - 61 69°¢ C9°€C1 9°92 fex-x pue *do £q zo*do £qfpeyweiy CHT/8€ *Ge
JUBOTITUITS 30U 6z°L 2°es SR 80ULI8 I I TA [o*0 =4 ‘8°T = 62°L/8°2T
ve - ¢ ¢e ¢ 9°82 82t juesead seseyseirouw qnqedo £q pejeedy 6€/C
OT - ©O 9% *y 9°ve 0 poxotdxs LTuo 1o paddey 1o pejverjun (9/0 (9)
JUSOTITUI TS ¢ €T 9°281 vty 90usIeIITA YT00°0 =d ‘2°¢ = T CT/Cr ¢Cy
ve - 2 ce¢ 9°82 8°2T qJuesed
g seswyseleu 4nq ‘fLex-y ++do £q pejesay 6C/C
8 - 1€ 2t 1298 Gz 96 Lvx-y +*do ojoTdwoo £q peysai} 9T/6
JUBOTITUSTS 30U T°0T €°201 2 81 eousleJyTq  L0°0 =4 ‘8°T = 1°0T/2°8T
st - ¥T 8G°8 L€l € KLea-y +°do reryaed £q peywall  6g/6
ve - ¢ ce¢ 9°82 A quesead
seswqlewyem ngfLer-y +°do £q pejreiy 6¢/¢
FUGOTITUSTS 0U T°GT Lelee ¢e Gz 90USI8FITA 60°0 =d ‘L*T = T°CT/C2°Ce
8y - VT 8¢°8 Le¢L € fsa-x + °do Teryaed Lq peywsry 6g/b
e - 1€ ArAl 4T G2 9d Lex-y + °do ejerdmoo £Lq pejeel} 9T/6 (®)
‘ : . ve
*a8usy oT1qeqOXI UOTIBTAS(Q  °*OOUBTIB) °*6I8iIuUs0I9g *uotjIodeag  coyyny

pIepueyg

53



*}UBOTITUSTE €1z 9Ky 09 90UsIs FIT( G000 =d ‘g°z = £°12/09

6 - 62 ¢Ct ove 09 *8p TegersTtun ‘Aruo*do £Lq perved} QOT/9

62 - O L*vT 912 0 sesuysvlem oTATed ‘Aruocdo £q peyseay 9/0

FUBOTITUT LS €0°€CT L*69T €e6¢ e0ULI8 I T €00°0 = d ‘€ = €O°ET/C76€

g - Gv £6°6 9°86 2°¢9 *en TeIejeTTUN® A~ +°do £q pejeady CZACT

&y - 6 €v* 8 T°1L 6°Cz sesueyssvyoum oTATedfAea-x +°do £q peyevsay NN\\.
JUSOTITUSTS 30U 2 oz 80t 2 ee 9oUaIeIJTA. 920 =d ‘I°T = 2°0g/2°e2

62 - 0 L*+T 912 0 soselsejom otarad ‘Aruocdo £q peywsal g/0

¢ - 0 6°€CT 26T AR A *8) Tede3wTTq ‘Aruocdo £q pejeel} /2
FUBOTITUSTS q0U 2E°P1 1°¢02 £°6 90uUaIeIITC 0G°0 = d ‘G9°0 = 2LPI/C°6

&y - 6 gv'8 i 6°Ce  sesmpwiem oTaTed ‘Lex-y++do £q perwery [g/L

8¢ - eI 9°1T 129 2°¢c *®) TeI93eTTq ‘Ava-y+*do £q peywedy [T/9
FUBOTITUSTS 30U 8°02 2ty 8°LE eoueIeFJT@  [0°0 =4 ‘8°T = 8°02/8°LE

o6 - 0 6°€CT 26T 2eee *®) TBI038TTIq ‘ATuo °*do £q peywei} 6/2

% - 62 G°CT ove 09 *8py TeJeyeTtun ‘ALruo *do £q peyweI} QT/9
FUBOTITUITS 30U Ge*Ct 9*2te o€ 90U I8 JITq 90'0 =4 “6°T = G2°CT/0€

8¢ - 2l 9°11 ¥ET 94 *ep TeI03BYTTq ‘ALei-yY + *do £q pejresay [T/9

ég - GCp £6°6 9°86 2°¢9 *8) TeIejvTTUN ‘Avi-Y +¢do Aq peywery £Z/CT  (P)
FUEOTITULTS JOU T°1T g£ecet 86 80ULISJIITA 9€'0 = d ‘6°0 = 1°11/8°6

€ - €1 €e6 Ls 2¢ c1ated pue seTaeaoffTuo °do £q peirweay (zZ/8

+¢ - 0f €0°9 £*9¢ 8°Ty sTAaTed pue setawso {Lei-y+*do £q petesxy [9/82
JuBOITUITS 0U 8°¢CT 7°061 ¥7°0T o0ULISIITA  2v°0 = d ‘CL°0 = 8°€CT/¥°01

G9 - 61 TE°1T 82T T*2y seoTIeao 03 peutyuoo f{Aruo*do £q pejeer} 6T/8

89 - [€ 6L ¥°29 G*gCeatasao 01 peutuooifex-y +*do £q peywely} Of/T12 (°)

FUEOTITUS TS 98°8 [y*8l 86°12 oousIeIITA €T0°0 = d ‘C°2 = 98°8/86°12

£y - 6 €v's T°1L 6°Ce gosepeom o0TATOd Avi-y+°do £q peywexay [3Z/[

6 -0 Lz LeL 26°¢ uotsuejxs TsuTmopqe‘fei-y+*do Aq pejwelr TG/ (a)6e
*olu®y 8TUVqOII  UOTYETAS( *o0ouUBTIR) °*oIvjusorsd .no.B..Homon.m *Ioyyny

pIBPULLS

54.



TABLE 3.

Cure-rate and operability-rate in the six complete series
of recorded cases.

Series Cure Per- Operability Per- Cured/operable
Nos rate. cent, rate, cent, ratio percent. S.D.

1 83/265  31.3 221/265 8345 37.8 3.3
24 29/145 20 93/145 64 31,2 4,8
25 38/213 17.8 92/213 43,2 41,3 5.1
23 18/153 11.75 48/153 31.4 37.5 7.0
18 /15 9.33 23/75 30.66 30.4 9.6

6 4/57 7 14/57 25 28.6 12.1
TOTAL:179/908  19.7 491/908 54 36,5 2.2

From the calculation shown in Appendix C, the correlation coefficient

between the rafios of cured cases to operable in the six series is
0.9946 + 0.4472. The quotient is 2.2, therefore the correlation can

be regarded as significant. The regression coefficient is 38.1% cured of
the operable, the constant term in the regression equation being -1.3 cured,

which is almost zero.
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TABLE 4.

Methods of treatment in the 19 reported series of treated
cagses, arranged in order of percentage results of treatment.

Results Se. D.
Series No: Method of treatment percentage percentage.
7 operationt X-ray + Radium 45,2 6.3
10 Operation + X-ray 40 5.02 ‘
17 Operation only(3 year results) 40 4,38
5 Operation + 200 KV X~-ray 39.3 333
11 Operation + 500 KV X-ray 32 6.6
19 Operation + abdominal X-ray baths 30.4 4,11
16 ' Operation + X-ray 27.5 Bfié
8 Operation + 1000 KV X-ray 24 8.54
9 Operation + 200 KV X-ray 23.3 Te7
3 Operation only 21.3 3.94
15 Operation + X~ray 20.6 4,9
20 Operation + X-ray 20 ‘ 597
13 Operation + 400 KV X-ray 19,7 4.9
4 - Operation + X-ray + Radium 18.1 3.75
21 Operation only 17.4 2.99
14  Operation + X-ray for some 16.6 2.97
22 Operation + 200 KV X-ray for some 15.2 3,06
2 Operation + X-ray for some 12.7 4,2
12 Operation + 200 KV X-ray 5 4,87
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Results in early operable cases wi

TABLE 5,

in twelve series,

thout metastases as reported

Percentage S. D.
Series No: Method of treatment results percent.

17 Operation, 3 year results 80 10.3
19 Operation + abdominal bath X-ray 79 9.35
3 Operation 75 9.68
5 Operation + X-ray 200 KV .5 9.85

4 Operation + X-ray + Radium

3 year results 68 19.33

7 Operation + X-ray + Radium 65.6 8.4
16 Operation + X-ray 64,8 5.67

24 Operation + X-ray 56.25 12,4

25 Operation + X-ray 5245 i 7.9
1 Operation +VX-ray in some 49,5 4,66
22 - Operation + 200KV X-ray in some 45.5 751
23 Operation + X-ray 401 12.65
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TABLE 6,

Results in carcinoma confined to one ovary and results in
carcinoms confined to the two ovaries, as reported in five series.

Percentsge, Cures,

Unilateral Bilateral

Series No: Method of treatment. Carcinoms., Carcinoma.,
2 Operation + X-ray - 15 6
7 Operation + X-ray + Radium . 70 , 40
16 Operation + X~ray 59 80
17 Operation | 64 | 58’
25 Operation + X-ray 65 ‘ 35
.25 Operation - | ' 60j 22

The differences in the percentages have no statistical significance
in any series.
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APPFNDIX C.

The correlation between cure-rate and operability-rate

in gix series.

Series Ces Cases Product 3
Ref.No. cured operable ¥y
X y Xy )

1 83 , 221 , 18343 6889 48841
24 29 93 2697 841 8649
25 38 92 3496 1444 8464
23 18 48 864 324 2304

8 1 23 161 49 529

6. 4 14 56 16 196
TOTAL : 179 491 25617 9563 68933
Means ¥ 29.83 ¥81.83 4269.5 1593.8 11497.1

A 2
Subtractions Xy 2441.0 X 889.8 ¥ 6696.1
Differences Sxy 1828,5 sz"7o4 § 4801
Product & & = 7704 X 4801 = 3,379,904
Square root ss = 1838.4
Correlation Coefficient = Sxy/ss = 1828,5/1838.4 = 0.9946
8D of series of 6 =1/ ;f:;’ = 0.4472

]

0.9946/0.4472 = 2.2

Hence r/ 8
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APPENDIX D.

Tests of Significance.

A difference between percenteges has been accepted
as significant when this difference divided by the standard
error of the differences exceeds 2. The probability is then
less than one in twenty that the difference is due only
to chance,

Criticism of & result as "not significant" does
not imply that the clinician is wronz in his interpretation
but should be taken as an indication of the need for further
trial and experiment, in order to accumulate more data., From
the scientific aspect, the rewults can only be used as a
basis for deduction, when the probability is hizh that chsnce
variation could not cause the differences. A probability of
5% that the result is fortuitous is worth accepting, as a
fair risk, but anything more than this probability exposes
the enquirer to great risk of error.

The statistical analysis has been based on elementary
methods described by LEVY and PREIDEL (1944) and HILL (1948).
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