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In that part of the thesis entitled "Pathology and the
"Conserved Ovary" an attempt has been made to assess the
incidence of pathological change in ovar;es conserved at
hysterectomy. The investigation takes the form of a
statistical survey based on the records of the Glasgow
Royal Samaritan Hospital for Women, and in the following
pages are listed the initials, ages and clinical numbers
of every patient whose case records were scrutinised in
order to obtain the necessary information.

This supplement, in fact, supplies details of the
evidence on which the conclusions of the survey have been
built.

It lists 1,215 patients who underwent the operation
of hysterectomy with conservation of one or both ovaries,
and indicatesthose who had to be readmitted on account
of ovarian pathology.

It also enumerates, in chronological oruer, 872
patients who underwent the operations of oophorectom;,
ovariotomy or simyly laparotomy for what appeared to be
ovarian pathology, and states in each case, whether or
not the patient had previously undergone the operation

of hysterectomy.
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Cases;of Subtotal Hysterectomy with Conservation

of Both Ovaries

(br. icIntyre's Unit) 1927-48

Re-admission for

1927
Initials Age  Number in Pathology
Hospital
Records
Mrs. AJdicL. 40 16 Fibroid
" E.LcK. 42 23 Chronic subinvolu-~
tion
" J.R. 50 35 Do.
" M.P. 34 76 Do.
oo M.T. 49 113 Fibroid
v M.B. 47 111 Do,
-8 M.M. 53 131 Chronic MNetritis
1928
" .S, 38 272 Chronic Metritis
" N.H. 28 276 Do.
" C.W. 36 281 Do.
" C.G., 52 325 Perforation of
Uterus
" C.McG. 27 203 Chronic Metritis
& Endometritis
" M.P. 26 407 Do.
" J.C. 47 470 Chronic subinvolu-
tion
" M.M. 41 489 Fibroid
" AJh. 42 4932 Chronic subinvolu-
tion
" J.c.A 23 59 Chronic lietritis
" A.D. 40 566 Fibroid
L I 37 569 Chronic subinvolu-—
tion
Miss 4.C. 42 576 Multiple Fibroids
1929
Mrs, L.D. 33 532 Cyctic glandular

Eyperplasia

Cvarian Pathology

Nil



52/

No. Initials age Number in Pathology
Hospital
Records
22 irs. .7, 37 619 Chreonic kietritis
23 " K.L. 35 179 wetritis
24 " 4.C. 38 194 Fibroid
25 " R.M. 32 926 Fibroid
26 " AJH. 42 957 Adenomyoma
27 " M.D. 36 958 Chron.Endometritis
28 " U.S. 29 992 Endometrial Hyper-
plasia
1930
29 lMrs. M.MK. 37 1097 Chron. subinvolution
30 " 4.0, 35 330 Do.
31 Miss C.D, 35 1126 Pibroid
32 Mrs. E.E. 38 1292 Chron. letritis
33 liss M.S5. 35 1229 Chron. Endometritis
34 Mrs. E.W. 42 1328 Fibroids
.35 " G.P. 27 1336 Subinvolution
36 liss J.W. 28 134 ¥ult, Fibroids
37 lirs., R.kica. 39 61 Chron. subinvolution
38 " E.M. 37 1482 Do.
1931
39 Mrs. N.R. 42 1576 Chron. subinvolution
40 " S.McX. 35 1669 " letritis
41 " E.C. 39 1291 " subinvolution
42 " AT, 33 1986 ¥ult. Fibroids
43 " E.J. 52 2015 Chron. Metritis
1932
44 " ALK, 44 2082 Chron. Metritis
45 " l.B, 42 2173 Chron. subinvolution
46 " NLO, 39 2248 Mult. Fibroids
47 " l.C. 38 2439 Do.
1933
48 " mLW. 36 2884 Chron. Metritis
49 " .M. 40 3010 Do.
50 " V.B. 37 3013 lult., Fibroids
51 " uL.C. 32 205 Chron. Metritis

Ie-admission for

Ovarian Pathology

Hil

1
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Initials Age Number in Zathology
: Hospital
Kecords
Krs. ~.B. 33 3148 Wult. Fibroids
¥ C.L. 33 3186 Chron. subinvolution
" H.ucC. 35 3328 " Metritis
" A.NeG. 43 1490 " subinvolution
Miss E.K. 37 3410 Fibroids
Mrs., L.B. 41 3436 "
" I.H, 35 3462 Chron. subinvolution
1934
Mrs. M.D. 39 3154 Chron. subinvolution
" J.R. 37 3141 Fibroids
" 5.0, 49 4341 Chron. subinvolution
" I.B. 41 4337 Do.
" M.C. 28 4336 To.
Miss B.F. 29 4414 Fibroids
Mrs. J.T. 32 419 Chron. subinvolution
" G.H. 41 4426 Fibroids
" .G, 34 4448 Do.
" A4,G. 32 4486 Mult. Fibroids
" E,F, 42 4494 Chron. subinvolution
liss WM.C. 35 3341 kult. Fibroids
Mrs. C.B. 34 4632 Chron. subinvolution
" C.MeI. 27 45662 Cystic Glanduar
Hyperplasia
" E.L. 40 4702 Mult. Fibroids
" A4.G, 33 4799 Fibroids
1935
" H.cC. 35 5050 Cystic Glandular
Hyperplasia
" E.J. 34 50501 Fibroids
Miss Li.D. 29 5246 Do.
Mrs. M.D, 36 5285 Chron. subinvolution
"5k, 32 5323 Do.
Miss S.W. 40 5854 " Metritis
" J.X, 34 5949 Metritis
Mrs. S.R. 42 5970 iult. Fibroids
1936
liiss L.M. 30 6155 Chron. lietritis
" B.J. 27 6222 Chron. Endometritis

Re—adsission for

Ovarian Pgthology

Wil

1"
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No. Initials isge Number in Pathology
Hospital
Records

85 Miss II.B. 36 6503 Fibroid
86 lrs. E.W. 35 6513 Do.
87 " E,.T, 34 6592 Chron. ketritis
88 "oo5,.C. 36 7179 Fibroid
89 "8, S. 39 1079 Chron. letritis
90 " H.kcG. 43 7318 Mult. Fibroids

1937
91 lirs. R.F. 41 7345 Mult. Fibroids
92 " J.eC. 38 4330 Chron. Metritis
93 " E.kcL. 44 T734 Chron. subinvolution
94 " E.K. 45 1754 " letritis
95 " L.C. 41 1784 Fibroid
96 " E.W, 38 7810 Mult. Fibroids
97 " J.C. 43 7818 Fibroid
98 "oos.s. 33 642 Fibroids
99 " J.MceL. 33 8226 Mult. Fibroias
100 " I.T. 48 4993 Chron. subinvolution
101 " I.G. 38 8302 Mult. Fibroids

1938
102 " E.cE. 39 8495 Chron. subinvolution
103 " E.P. 38 8532 Fibroid
104 Miss E.B. 31 3668 Fibroids
105 Mrs. J.kcG. 42 9009 "
106 Miss J.B. 37 9014 dult. Fibroids
107 MrF. M.K. 42 9018 Fibroid
108 " WM.V, 39 9033 Mult, Fibroids
109 : hAeSe 31 9141 Fibroid
110 A.E. 31 9157 n
111 Miss L.McN. 31 9268 "
112 Mrf. H.C. 39 9342 Single submuc. Polyp.
113 . L.J. 38 8270 Chron. subinvolution
114 | L. R. 40 9463 Fibroid
115 D.D. 41 9334 Mudbt. Fibroids

1939
116 Mrf. L. H, 43 9794 Cervical Fibroid
117 " LB 44 9734 Fibroid
118 B.icN. 37 9765 Fibroids

Re-admission for

Ovarian Pathology

Nil
"

"

"



Ko, Initials HEE Number in

Hospital

Records
119 lLrs. L.B. 42 9787
120 "OMLH. 38 9862
121 " i, 35 9923
122 " C.D. 36 9472
123 "oJ.Jd. 55 10034
124 " K.K. 43 1742
125 " B.S. 38 10070
126 " M.O0'R. 37 10115
127 " 4.McD. 43 10242
128 "OAJW. 37 10275
129 " H.O. 40 10330
130 " H.McL. 51 1400
131 " J.McL. 34 88617
132 " C.P. 38 10508
133 " M.L. 40 10548
134 lrs. H.P. 53 9613
135 " H.L. 32 10890
136 "ALS. 46 10932
137 "C.3. 40 . 10934
138 " E.K. 38 11066
139 "OAO'N. 34 10191
140 " L.F. 37 10697
141 "ML 39 11379
142 "MW 44 11409
143 " OM.S. 33 11408
144 " C.F. 54 11560
145 "OM.T. 37 11174
146 " W.E. 39 11919
147 " E.Mck. 46 11941
148 " L.J. 41 11965
149 " 5.8. 41 12006
150 R 41 12147
151 " iJcK. 33 12328
152 "ELN. 49 12259
153 " E.V. 39 6448
154 "uLP. 32 12107
155 " J.S. 39 12825
156 " G.k. 36 12611

157/

Pathology

Fibroids

"

t

Chron. subinvolution
Fibroids
¥ult, Fibroids
Fibroids
Chron. Endometritis
Do.

Fibroid

1t

n
Metropathia Haem.
Fibroid
Fibroids

Fibroid
Fibroids

it
Cystic Glandular
Hyperplasia
¥ult. Fibroids
Hypertrophy of Uterus
Chron. Inflam.
Fibroids

13

1"

Endometrial Poly.
Fibroids

Fibroids

Adenomyosis

Fibroids

Chron. subinvolution
netropathia Haem.
Fibroid

Cystic Glandular
Hyperplasia

Re—admission for

Ovariagn Pathology

Nil

1"



No. Initials Age Number in Pathology Re-admission for
Hospital Ovarian Pathology
Records
157 uirs. C.B. 43 12621 Fibroids Nil
158 " F.a. 42 5374 " "
159 J.G, 43 12721 " "
160 " C.Y. 34 12722 idenomyoma "
161 " M.M. 33 13185 Chron. subinvolution "
162 " cC.B. 40 13231 Fibroids "
1942
163 " J.d. 39 13232 Fibroid ' "
164 " E.D. 43 13265 Fibroids "
165 " E.B. 37 133354 " "
166 " M.P, 42 13263 Cystic Glandular
Hyperplasia "
167 " U.D, 41 13409 Chron., subinvolution "
168 " M.S. 34 13301 Fibroids "
) 1943
169 irs, F.P. 51 13500 Fibroids "
170 " M.W. 42 13678 " . "
i7mroon R.G. 50 12962 " ’ ' "
172 " L.S, 37 15027 ¥ult. Fibroids - ; "
173 v 4.P, 43 14981 Do. "
174 liiss H.E. 37 14935 Fibroids "
175 Mrs. E.H. 50 14849 Fibroids "
176 " G.W. 39 14070 " "
Toon M.P. 34 14048 " "
178 " B.C. 40 14040 ; "
179 v S.P. 48 - 14016 " "
1244
180 v Al 46 15791 Fibroids n
181 v J.B, 46 15523 Fibroid L
182 v J.5. 26 15502 Chron. subinvolution "
183 » S.W. 40 14715 Adenomyoma of Uterus "
184 v E.B. 50 15657 Fibroids "
185 " W, 39 9221 " "
186 " L.J. 51 10678 " 3
187 "  E.T. 42 15026 Fibroid "

188 " 4.k, 31 13919 Fibroids "
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37
39
38
45
44
50
41
44
37
37

65
43
39
49
43
36
43
40
42
42

Number in

Hospital

Recoras

7963
16145
16155
2647
15974
16022

15954
“15701

4162
16799

18168
18065
17628
17167
17026
16860
16600
16715
16688
16688

19530
19313
19399
11400
15567
8453

13376
12934

19022
19045
18859
18720
18617
18476
18277

Pathology Re-zdamission for
Ovarian Puthology
1945

Fibroids
: "

T

Adenomyoma of Uterus

Fibroids

t

Fibroids
"

”
"
Fibroid

"

ietropathia Haem.

Chron. subinvolution "

Fibroid
Fibroids

1947

Fibroids
"

4]
1"

Functional Ut.Haem.
Cervical Fibroid
Fibroids

Functional Ut.Haem

Fibroids
\il

Op. for Foll.

Cyst - 8/1/54.
Nil

wucous Polyp.Fibroids "



Vaginal Hysterectomy (with conservation of Ovaries)

1929 - 1945
No. nitials L€ Number in lathology Re-admission for
- Hospital Ovarian Pathology
Records

224 lirs. y,C, 61 1046 Fibroids & Prolapse Nil
225 " LW, 60 1134 Chron., Cervitis &

) Prolapse "
226 " E.B. 52 1174 Chron. lietritis
227 " J.R. 43 11338 Chron. subinvolution n
228 " E.L. 47 1999 Do. "
229 " .S, 47 2093 Do. "
230 " .S, 54 2158 Chron. lletritis '
231 " I.licG. 36 2620 Do. "
232 " M. W, 59 3545 Prolapse "
233 " N.D. 42 3055 Chron. lietritis "
234 " J.C. 46 5152 Fibroids "
235 " M.B. 44 6175 " : - "
236 " c©.C. 60 6673 Chron. Endometritis "
237 " 5.E. 45 7229 Fibroids "
238 " ALH. 52 7260 " "
239 " s H, 27 1743 " "
240 " M.G. 33 16013 Submuc. Fibroids "

Dr. D, kaclntyre's Total hysterectomies with Conservation
of Ovaries  1928-1946
241 Mrs. L,T. 32 424 Cervical Fibroids "
242 " E.L. 40 852 wult. Fibroids "
243 " J.H. 38 1332 Fibroids "
244 LS, 39 1383 Chron. subinvolution .
245 J.9. 38 10013 Cervical Fibroids "
246 " u.R. 30 122744 Do. Fibroid L
Dr, D, liacIntyre's Subtotal Hysterectomiesand Unilateral

| Salpingo-ocophorectomy 1927
247 Mrs. J.E. 35 9 Fibroid "
248 " C.kicD. 42 10 " +cystic ovary(L) "
249 it M.E, 45 15 1 + " 1]
250 " B.lkca. 43 2 24 Chron.subinvol. & cyBtic

ovary (L) n
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Initials AQE Number in

Hospital

Kecoras
lirs. R.B. 48 189
" R.B. 43 2¢2
" I.F. 44 257
" .C. 25 260
" K.H. 42 289
" B.X. 39 292
" 4R, 40 356
" Led, 30 418
" ML I. 36 562
Mrs. M.ldcL. 43 401
" J.G. 37 645
Miss M.B. 25 652
Mrs. A.McD. 38 732
" K.D. 34 736
" Aok, 42 747
Miss J.W. 42 825
"oC.s. 37 847
lrs. 4.E, 37 108
Mrs. .M. 33 1083
"J.8. 37 1187
Miss A.H. 43 1193
Mrs. 4.G. 38 1281
" E.L. 35 1330
Miss J.S. 43 1407
Mrs. M.M. 43 1418
" J.R. 51 1538
lMrs. E.5. 39 1579
" C.H. 42 1582
" 4.8, 33 1630
" E.E. 42 1646
" i.D, 47 1660
"JUw. 25 1802
" J.C. 37 1834
" J.5. 42 1897

Pathology Re~admission for

Ovarien Pathology

1928

O

P0lyp. + cys.ov.(L)
Endometritis + cyst.ov.(L)
Chron. ietritis + cys.ov(R)
T.B.Endometritis + salp.ER)
Chron. ketritis + ooph.(R)
Fibs. + cystov. (L)
Chron, Metritis + ooph.éR)
Chron. ketritis + " L)
Do. + cystov(L)

1929

Chron. Endom. + salp.ooph.(R)
Fib. + luteal cyst (L)

T.B. Endometritis

Chron. subin. + salp.ooph.(L)
Chron.Met. + cyst. ov. (L)
Fibs. + cyst. ov. (L)

Fibs. + foll.cyst. (L)

Chron. liet. + salp.(L)

Do. Do.
1930
Chron.Met. + Salp.ooph.(R)
Do. L)

Fibs. + Retention Cyst (L)
Fibs. 4 cyst.ovary (R)
Chron,subinvol. + cys.ov.(L)
Cyst.Gland., Hyverplasia

Do.
Chron. ietritis

1931

Fibs. + Dermoid cyst (L)

u serous cyst (R)
Chron. Met. + Foll.cyst (L)
Fibs. + ooph. (L)
Chron.liet. + cyst.ov. (R)

Do. + ooph. (R)
Do. + Tubal Preg.(L)
Do. + lut.cyst (L)

Nil

it




10

. No. Initials Age  DBumber in Pathology Pe-admission for
' Hospital Cvarian Pathology
Records

285 kirs, li.B. 41 1957 Cyst.Gland. Hyperplasia Nil

286 uiss L.B. 42 1958 " t

. + Fimbrial Cyst (L) "
287 lMrs. k.. 41 2025 Chron. Lut. & Cyst. Ov.(R) "
288 " G.G. 44 2033 Do. Do. "
289 " L.kch. 41 2052 Fibs. + cyst.ovary (L) "
290 " E.B. 42 2081 Chron. subinvolution "

1932

1 291 Nrs. M.M. 37 2013 Fibs. + Lut.cyst. (L) "

292 " A.C. 46 2164 Fibs. + salp.ooph. (L) "
293 " A.H. 42 2291 Fibroids "
294 " C.R. 33 729 Fibs. + cyst.ovary (R) "
295 Niiss E. licF. 42 2495 Fibroids "
296 Lirs. E.H. 27 2563 Chron. Met. + salp.ooph.(R) "
297.- " G.R. 42 2596 Fibroids "
28 " 5.Ce 48 2351 isdenomnyosis "
299 " B.L. 34 2641 Fibroids "

1933
300 " D.cL. 42 2672 Fibs. + cyst.ov. (L) 9 months later
simple cyst of
; | Rt.Ovary
301 5.C. 42 2712 Fibroids Wil
302 " J.W. 37 . 2749 Chron. letritie "
303 " L.P. 50 2752 Fibs. + cyst. Ov. (R) "
304 " NN, 40 2757 Fibs. + cyst. Ov. (L) "
305 H.T. 46 2775 Ro. (R) "
306 Miss J.C. 42 2790 Fibroids "
307 urs. R.NcM. 41 2807 " ' "
308 . J.S. 38 2814 Fibs. + serous cyst (R) o
309 J.I. 41 2906 Fibs. cyst. ov. (EK) "
310 kiss C.D. 38 2973 Fibs. + Pseudomuc, cyst. (L) "
311 lirs. Ii.C. 30 3065 Cyst. Gland.hyperplasia +
o lut. cyst. (R) "

320 M 32 3066 Fibroid "
313 | B.C. 46 3078 = Chron. ietritis "
314 1 LG, 31 2680 . Chron. Met. + cyst, Ov. (&) "
315 " B.C. 40 3228 Fibs. 4 cystic Ov. (R) "
316 S ¥ 2 3237 Fibs. + foll. cyst (R) "
T J.T 36 3251 Chron.subinvol.+ cyst. Ov.(R) "
318 K.C. 37 3283 Fibs. + simple cyst Ov. (R) "
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No. Initials  4Age  Number in Pathology fe-admission for
Hospital Ovearian  fathology
Records
319 lMrs. M.K. 34 3290 Chron. letritis +
cys.ov. (R) Nil

320 " J.W. 37 3293 Fibs. + cystov. (L) "

321 " I.Y. 37 3445  Fibs. + cystov. (L) "

322 " X,B. 38 3529 Chron.subinvol. +

Hydrosalpinx (L) "
323 " LB 43 3555 Fibs.+ lutein cyst (R) "
1934

52% : H.g. 42 3§§4 Fibroids: . "

2 A. . 39 3 3 1t "

326 liss B.R. 31 3914 " : "

327 Ukrs. E.S. 33 3991 " "

328 " F.C. 36 3513 Chron.Met. + cys.ov.(R) "

329 " H.B. 43 4453 Fibs.oophoritis (R) "

3307 " Li.u. 40 4509 Fibroids "

331 " E.C. 28 2779 Chron. subinvol. "

332. " 4.G. 33 4660 idenom.+ serous cyst.ov.(R) "

333 " E.D. 36 4661 " cyst.ov. (L) "

334 " .. 3¢ 3931 Fibroid "

335 " H.s. 23 3961 Pelvic Tuberculosis "

336 " §.D. 47 5049 Chron. subinvol. "

337 "ou.I. 39 2181 Fibs. + Rt.foll.cyst (R) "

338 " I.E. 31 4943 Chron. Endometritis Cystic Rt. Ovary
) excised 1936

1935
339 " E.G. 34 5470 Chron. lietrit. + cyst.
. - ov. (R) NE1

340 . c.C. 37 2764 Chron. subinvol. "

341 1 . 38 4393 Chron., Endomet.+ cyst.ov(R) "

342 : a.T. 45 5509 Fibroids "

343 'l 39 4490 Chrog.)subinvol. + serous’

- cyst.L) "
344 : 4.B. 45 5648 Fibs. + cyst.ov. (L) "
345 ' J.R. 43 5664 Fibs. + lut. cyst (R) "

-~ 346 E.D. 36 5681 Cyst.gland hyperplasia
) + foll.cyst (L) "
347 I.L. 35 5726 €h§0n. letrit.+ folleyst.
L "
348 M.ss J.T. 39 5747 Fibs. + Fibroma of ov.(R) "
349 Mas. I.5. 40 5791 Pibroids n
350 L.X. 39 5840 Fibs. + foll.cyst (L) "

351/
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No. Initials =ge  Number in Pathology Re-admission for
Hospital Ovarian rathology
Records
351 Lirs. J.D. 42 5900 F.b, + foll.cyst (L) Wil
352 " Aede 42 5514 Fibs. + cyst.ov. ZR) "
353 " H.uicK. 38 5929 Do. (L) "
354 Miss J.R. 42 5948 Do. (L) "
355 lirs. o.T. 38 6012 Fibs. 4 foll.cyst (L) "
1936
356 "ONLM. 39 5092 Cyst.gland .hyperplasia
) + foll.cyst (R) "
357 " M.MeC. 41 6113 Chron.endomet.+ foll.
cyst (L) "
358 " C.D. 26 6140 Chron. endomet.+ foll.
: cyst [R) "
359 " HL.MeQ 43 6192 Fibs. + lut.cyst (R) n
360 " li.H. 41 6220 Fibs. + foll.cyst §L "
361 " li.A. 39 6221 Do. L3 "
362 liss J.W. 38 6231 Fibs. + foll.cyst (R) "
363, lMirs. J.kcD. 39 6291 Do. "
364 " L.B. 34 6294 Fib. + Tub.Preg. (R) "
365 liss C.C. 37 6432 Fibs. + follic.cyst (L) "
366 wrs. Li.s. 40 0549 Do.. "
367 "ML 38 6550 sdenomyosis "
368 " E.E. 41 6568 Feb. + cyst.ov. (R) "
369 " E.V. 41 6587 Do. EL) "
370 "l.B. 44 6671 Pelvic. Tuberculosis "
371 " J.B. 46 7058 Fibroid n
372" K.NeD. 41 7085 Fib. + cyst.Ov. (R) "
373 " I.C. 44 7120 Adenomyosis "
374 " J.B. 36 7171 Chron. ﬁndometrltls n
375 " J.H. 46 7191 Adenom. + cyst.ov. (L) "
1937
376 " AlL. 43 7362 Fibroids ‘ "
377 Miss H.kcC. 41 - 7390 Fibs. + cyst.0v, (R) "
378 irs. G.B. 48 7540 Fibroid "

,,,,,

319 " IF. 40 7587 "+ corpusmteun (R) !
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Hyszterectouy and Unilateral Oophorectomy

1937 (cunt'd)

No. Initials age  Nuwber in Pathology Re-~admission for
Hospital Ovarian Pathology
Kecords
380 Mrs. J.C. 37 7702 Fibs. + foll.cyst (L) il
381 " I.a. 42 7745  Fibroids "
382 Miss A.icG. 38 1146 Fibs. + Haem. of Ov.(L) "
383 lrs. J.J. 50 1794 Chron, Endometritis u
384 0" M. 50 7866 Caron. Met. + lut.cyst(L) "
385 v I.P. 38 7918 Fibs. + Fibroma of Ov.(R) "
386 v I.V. 45 8024 Fibs. + foll.cyst.Ov.(R) "
387 " L.H, 45 8124 Fib. + cystic Ov. (R) "
388 v AL, 44 8185 Fibroid "
389 " J.C. 43 8235 " 4 foll.cyst (R) "
1938

390 " J.hieC 42 8251 Fib. + lut.cyst (L) "
391 Miss M.M, 46 8275 Fibroids "
392 Mrs., J.W. 31 8486 " + single gyst (R) "
393 " L.R. 45 8753 Chron, liet. + lut.cgst (L) "
394 " R.B. 43 8779 Chron., subinvol. + &imple

cyst (L) "
395 " I,.T. 48 8864 ¥ult. Fibs. + fibroma of
: ovary (R) "
396 Miss J.W. 37 8933 wult. Fibroids B
397 Mrs. I.H. 40 8969 Fib. + simple cyst of

. ov. (L) i

398 " LD, 51 9023 Fib. + simple cyst of ov.(L) "
399 0" MW, 36 9156 Chron. subinvol. + simple

cyst of Ov. (L) "
400 " l.J. 45 9190 Fibroids "
401 " E.W. 48 9187 Fibs. 4+ foll.cyst. ov. (L "
402 " J.S. 42 9201 Fibs. + simple cyst.gv.(R "
403 MNiss B.F. 30 9184 Fibroids "
404 " L.McE. 38 9283 Fibs. + simple cyst.ov.(L) "
405 " W.P, 32 9385  Endomet. of ov. (L) "
406 lirs. 5.3, 45 9329 Fibroics "
i%g " %.%. §9 9318 = "Fibs. 4 follacyst.ov.(L) "
o L 5 9419 Fib. + simple cyst.ov.(L) "
: | J.A. 43 9452 Fib. + Do. "
410 E.P. 44 9542 Fib. + corpus luteum (L) "
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No. Initials A€ Number in Pathology Re-admission for
- Lospital Ovaurisn Pathology
Records
1939
411 lirs. E.G. 36 9534 Chron.subinvol. +
corpus luteum (R) Nil
412 " &a.I. 49 9564 Fibs. + corpus
luteum (R) "
413 " ii.B. 34 4311 Chron. subinvol. "
C 414 0" M.C. 46 9641 Fibroids "
415 " R.W. 35 9008 Fib. + lut.cyst.Ov(R) "
416 " LW, 40 9758 Fibs. + foll.cyst.ov(R) "
417 " J.W. 37 8550 Cyst.gland.hyper. +
simple cyst Ov.(L) "
418 " L.R. 38 9913 Fibroid "
419 " A.S, 40 9282 Chron.subinvol. + lut.
' cyst.0v. (R) "
420 " J.N, 35 9992 Adenomy. of Uterus "
421 " B.G. 38 9994 Chron. subinvol. + lut.

o cyst (L) "
422 " C.M. 38 10047 Fib. + corpus.lut. (R) "
423+ " E.D. 39 10053 Fibroids "
424 " U.E. 46 10145 lietropathia Haem. "
425 " E.R. 41 10148 Fibroids ‘ "
426 " J. MeF. 38 10316 " + simple cyst

of L. Ov. "
4217 " JJA. 41 10308 Fibroids "
428 " J.C. 45 10414 Fibs. + Endom. of L.Ov. "
429 Miss H.A. 37 10433 Fibroids "

1940
430 lirs. J.W. 46 10660 Fibroid "
431 " B.B. 41 10721 " "
432 Miss U.R. 38 10819 " "
433 irs. B.G. 44 11072 Fibs. + corpus lut.(L) n
434 " M.H. 41 11082 Fibroids "
435 " .HeG 42 11125 Sub.invol. "
436 " I.H. 51 11114 Cyst.gland .Hyper. +

foll.cyst (R) "
437 " J.hckK. 45 11149 Fibs. + foll.cyst.OV(R) "
438 " i He 43 11244 Fibroid H
439 " B.W. 43 11297 Fibs. + simple cyst of

L.Ovary "
440 LA T 39 11365 Mibroids i
441 " E.kcD 44 11637 Fibs. + foll.cyst (L) "
442 " J.K. 45 11693 Do. (r) "
443 " 4 44 4104 Fibroids "
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No.  Initials 4ge  Number in Pathology Re-aduission for
Hospital Ovarian Pathology
Records
444 drs. A.F. 43 11882 Fibroids Til
445 " PLH, 42 11503 Fibs. + Chron.salpingo-
oophoritis (L) "
1941
446 Nrs. E.licL 44 12002 Fibroids "
447 " lLi.R. 44 12320 iMetropathia + foll.
| cyst (L) | "
448 " M. 39 12315 Fibroids "
449 " E.B 37 12532 letropath.Haem, +
foll.cyst (L) "
450 " R.. 42 12531 Fibroid "
451 " C. B, 39 12596 Fibs. + endomet.Ov. (R) "
452 " c McN 46 12740 Fib. + fibroma of Ov.(R) "
453 " .c. 46 12654 Fibroids "
454 " A.C. 48 11969 lietropath. Haem. "
455 " AW, 47 12685 lult.Fibroids : "
1942
456 = " F,7. 51 13500 Fibs. + endomet.0v.(L) "
457 liiss J.W. 44 13338 Fibroids "
458 " S.M. 47 13190 Fibroid "
459 Mrs. Li.C. 38 13187 Fib. + lut.cyst (L) "
460 " G.R. 39 13655 Cervical fibroid "
461 " 8.L. 40 13698 Fibroid "
1943
462 " J.McL. 39 13924 Pibroid _ "
463 " u.D, 42 13883 Fib. + corpus luetum (L) "
464 " J.8. 43 13895 Fibroid n
465 " E.C. 47 14041 Fib., + foll.cyst. Ov.(L) "
466 " J.G. 43 14109 Fibroids "
467 Liiss R.ucF 43 14261 " "
468 Lrs., J.R. 37 14209 Metrupath. Haem. "
469 " L.iceC 41 14285 Fib. + corgus lut.(L) Pseudomucinosis
cyst. R.0Ov. Cct.55
470 " I.F. 49 14776 Fibroid Nil
471 " D.F. 43 14773 Fibroids "
1944
472 " G.B, 44 14980 Fib. 4 pseudomuc.cyst "
473 " C.D. 41 15114 Fibroids "
474 " L.B. 37 15153 Fibroid "
415 iss 4.3, 42 15391 " "
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No. Initials Age Number in Pathology Re~atmission for
Hospital Ovarian Pathology
Recoras

476 Lrs. ..pcG 37 154817 Fibs. + chron. salp.

oophoritis {R) il
471 " Jus. 43 15340 Fibs. + Endomet. 0v.§L) "
478 Miss L.W. 34 15499 Fib. + foll.cyst.Ov.(R) "
479 Mrs. i.L. . 48 15764 Fibroid "
480 " W.E. 41 15713 Fibroids "
481 " AL, 41 15736 " "
482 Miss C.F. 40 15766 " "

1942

483 lrs. J.A. a4 16091 Fibroids n
484 Miss k.licL 30 16136 Fib. + L.salp.oophoritis "
485 -+ " M.K. 40 16443 Fib. + foll.cyst.Ov.(R) "
486 lNrs. J.A. 47 16577 lietropath. Haem + foll.

cyst.Ov (L) "
487 Miss J.K. 45 16633 lult.Fibroids "
488 1lirs. 4.Y. 41 116879 Fibs. + foll.cyst.Ov.(L) "
489, liiss L.S. 40 16870 Fib. + Endomet. Ov.(R) "
490 - Mrs. AJA. 49 17159 Fibroid "
491 " JJicH 43 17140 " "

1946

492 " k.D. 45 17819 Hydatidiform liole "
493 "J.G. 43 180585 Cerv.Fib. + foll.cyst.

ov. (R) "
494 "o J.P. 44 6020 Fib. + foll.cyst. of Ov.(R) .
495 " I.B. 39 18146 Fibroia 1
496 " J.C. 32 18150 Fibs. + foll.cyst of Ov.{L) "
497 "OTLW. 42 18178 Cyst.gland .Eyperplasia +

lut.cyst Ov.(L) "
498 liiss B.lcN 40 18358 Fib. + foll.cyst (R) "
499 Xrs. 4.D. 42 12536 Fib. + chron.oalp. (L) "
500 iss CL.H. 37 17526 Pelvic. Endomet. "

1947

501 kirs. S.i. 39 18434 Cerv. Fibroid "
502 "D 41 18519 Fibs. + foll.cyst Ov.(E) "
03 " C.s. 55 18526 Fivs. + lut.cyst (R) a
504 oAl T. 45 11598 Mult., Fibroias "
505 " J.k. 41 15089 " I
506 " L.R. 53 19244 Fibs. + ser.cystud.(L) "

507/
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No. Initials nge I\Tgxgl?e:.rt‘i_? Pathol ogy Ee-a@.i.is;:.ion for
nﬁzgirgs Ovarien Fathology
507 Lrs. I.a. 40 19533 Pibroids | h]
508 | ;I £ 43 19552 " "
?O9 . B.G. 3¢ 15729 adenomyosis of Uterus "
1948
510 " J.E. 50 20022 .  Fibroids , "
511 " S.kel 40 20064 oo ' "
512 i.R. 45 20139 Fibs. + Pseudomuc.
- ‘ L cyst. Ov. (L) "
513 B.R. 45 20307 Fibs. + foll.cyst Ov.(R) "




514
515
516
517
518
519
520
521
K22
523
524
525
526.
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551/
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Cases of Hysterectomy with Conservation of One
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or Both Ovaries (all units)

S4kiaRITAN HOSPITAL

sge

47
42
35
37
39
38
34
50
40
54
50

36
31
45
39
33
51
23
43
40
39
44
24
36
50
42
38
33
39
40
44
38
37
39
49
45

1948 - 1955

Clinical

To.

12579
3213
20364
5385
388
22179
5413
5485
12730
5490
4304
12781
12421
20521
5530
12792
15238
11579
12835

8109
5588
12851
17894
12953
12931
12945
6635
4952
20635
20800
5676
472
17199
13445
6308
13652

Pathology

Fibroids
Fibs. + foll.cyst

Fibroids
11

tn

Endometritis
Fibroid
"

"
"

Fib. + corp.luteum
Fibroids
Cyst.gland.hyperplasia
Endometritis
Fibs. + foll.cyst
Fibroids

"

Adenomyosis

Pelv, T.B.

Cyst.gland .hyperplasia
"

Fibroids

n
No abnormality
Fibroid

"

No abnormality
Adenomyosis
No abnormality
Fibroids
Cystgland., Hyperplasia
Fibroids

1]
Fib. + simple ov.cyst
No abnormality
Fibroid

1"

Re~admission for

Ovarian Pathology

Nil
H
H
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No. Initials Age Clinical Pathology Re-admission for
- - No. Ovarian Pathology
551 Nrs. H.C. 49 13680 Fibroids Nil
552 Miss 1i.S. 45 13704 " - "
553 Mrs. M4.C. 51 13689 " _ "
554 " N.H., 35 13699 " "
555 Miss E. LKcW 38 6373 " "
556 lirs. M.B. 55 13716 Endomet.polyp. "
5517 " K.I. 65 563 Pr. Chron.cervitis "
558 lNiss k.S. 32 13755 Fibroid "
559 Mrs., M.I. 45 13770 " "
50 " L.H, 44 136 Pr. " "
561 1] M.S. 52 13754 " "
562 " L.McC 44 10343 " ' "
563 " Ii.MeC 49 6424 Hyperplasia: of .endomet. "
554 " 4.l 44 6455 Fibroids o
565 " Li.H, 52 13769 Chron.endomet. "
566 " Tl 35 2900 Yo abnormality "
567 " Y. B. 43 AADG Typerplasia of.endomet. "
568 " I.,N. 31 137260 " "
569 " M.N, 40 6483 Fibroid "
570 " M.G, 44 13841 " : "
511 " MW, 48 13047 n "
1949
5712 " 4.C. 33 11958 Hyperplasia of endomet.. "
573 " M.F. 47 13180 Fibroid "
574 " M.S. 44 13187 " "
575 " MoMcD 43 13189 Fibroids "
576 " L.R. 36 13195 " "
5717 " J.4. 45 13196 " "
5718 " C.Nck 50 13188 " "
579 " M.B. 53 13183 Adenomy.+ simple cyst "
580 " A.S, 49 13191 Fibroids "
581 " A.W. 39 13216 Fibs, + foll.cyst L
582 " E.C. 43 13206 Fibroid "
583 "TOMLW, 43 5901 " "
584 " M.NeK 43 13229 n n
585 " 1.D. T3 Fibroid "
586 "  R.B. 45 13231 Fibs. + hydrosalpinx "
587 " H.kicB 47 13113 " 4+ lut.cyst "
588 " M.NeG 45 916 Fibroids "
589 " A.W. 33 208 53 " 1
590 " S.B. 47 5244 Fibs. + corp. luteum "

591/



591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608

609
610

611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633

Initials Age Clinical
_N_O_o
Mrs. Li.H. 39 6424
" MLE, 48 13209
" T 43 13289
" IS, 45 5957
" K.G. 40 6024
" N.O, 44 6000
" w.P. 49 13321
" M, McL 45 13389
" E.G. 51 Pr.5113
AW, 38 6046
" ii.B. 47 6051
" 4.8, 48 13376
" A.B. 42 13385
"OMJW. 43 13474
" ALHCK 35 1355
" M.S. 1340
" AL.R. 41 13403
" EL. 42 13417
"  E.B. 41 6091
"  E.P. 68 21206
" C.W, 43 6100
" 4.D. 44 6087
" 4.C. 44 13489
" Tk, 42 21389
"OEJK. 38 10578
" Gk 67 6204
" B.,O'R 41 6181
" H.W. 51 6191
Miss X.F. 46 Priv.
Mrs. M.4. 45 858
" l.B. 38 13528
" H.M. 51 13574
" M.LcG 50 20820
liiss M.H. 41 13591
" L.P. 38 13577
" LI 45 13563
lrs, 4.G. 33 18026
" li.B. 41 13604
Miss I.S. 39 3968
Mrs. ii.B. 46 13899
" K.D. 47 13594
" M.B. 41 13664
" LJF. 43 21552

Pathology

No abnormality

Fibroids
141

11

Adenomyosis

Fibroids

Fib. + chron.salp.
" 4+ foll.cyst

Yo abnormality

Fib, + endomet.

Fibs, + normal ov.

Hyperplasia of endomet.

Fibs. + foll.cyst
No abnormality
Ut. + fall.cyst
Endomet.hyperplasia
Fibs., + foll.cysts
Fibroids
Cyst.gland.byperdasia
Fibs. + serous cyst

" 4+ normal ov.

Fibroids

1Al
" 4+ corp.luteum
1t n

1 13

Fib., + corp. luteum
Endomet.hyperplasia
No abnormality
Fibroids
Fibs, + T.B.salp.ooph.
Fibroids

"
No abnormality
Fibroids
Fibs., + foll.cyst
Fibroid

"

13
ty

polyp.

Re-admission for

Ovarian Pathology

Nil
1
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No. Initials Age Clinical Pathology Re-admission for
- No. Ovarian Pathology
1950

634 MlNrs. a.dicl 35 22034 Fibroid ¥il
635 R.F. 40 6535 Adenomyosis "
636 N.F. 46 3903 Fibroid "
637 J R 52 13921 No abnormality "
638 i.G. 34 13940 Fibroid "
639 C.S. 35 189 b "
640 liss J.li. 45 5309 Hyperplasia of endomet. "
641 lrs. A.l. 46 13980 Fibroid "
642 L.B. 48 2124 " "
643 liss li.ucL 36 193 " "
644 lLirs. K.lcI 35 13988 Endometritis "
645 C.L. 37 22095 Fibroid "
646 Aede 40 9316 Fib. + lut.cyst "
647 E.R. 45 14032 Fibroid "
648 BE.C. 35 4389 " "
649 Iiss .4.D. 47 274 Cyst.gland .hyperplasia "
650 lrs. i.G. 37 13767 Fibroid ‘ "
651 - lelie 44 22159 Fib, + foll.cyst "
652 dieGe. 42 6626 " "
653 liiss L.Q. 53 14085 Hyperplasia of endomet. "
654 Lirs. ii.J. 42 19050 Fibroids : "
655 medie 47 13137 " "
656 .P. 46 5506 Cyst.gland .hyperplasia "
657 J.S. 43 2579 " "
658 E.W. 49 Pr.233 Hyerplasia of endomet. "
659 Hiss .S, 33 20813 Cyst.gland.byperplasia "
660 Mrs. M.B. 39 22193 Fibroid "
661 E.C. 40 21646 Cyst.gland .hyperplasia "
662 1.7, 52 8227 Fibroid "
663 Miss W.Z. 44 22280 Fibroid "
664 Lrs. J.L. 43 14186 Fib., + foll.cyst "
665 o Co 51 14196 Adenomyosis "
666 J.licI 43 14175 Fibroids "
667 i MeF 47 22288 Polypailal endomet. "
668 V. E, 44 14202 Fibroids "
669 L. B. 49 14185 " "
670 liss 4.B. 49 14209 " "
671 G.B. 42 14245 " "
672 lrs. K.G. 51 14247 " n
673 i.C, 36 Priv. Simple cyst "
674 L.S. 52 14221 Fibroid "
675 R.S. 42 14223 " "
676 M.R. 35 2828 No abnormality "

671/
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No. Initials sge Clinical Pathology Re-admission for
- No. Ovarian Pathology
677 Lrs. M.H. 46 11605 Fibroid Nil
6718 " F.M. 43 6849 " "
679 " M.ii. 30 6524 Fimb.cyst "
680 " M.H.kcK 42 6524  Fibroid "
i 681 " E.S. 44 6889 No abnormality "
| 682 Miss I.HcC 58 22497 Fibroid L
: 683 MNrs. C.L. 41" 6929 " "
684 " M.H. 33 14311 No abnormality "
- 685 " c.L. 42 Priv. Fibroids n
686 " E.C 51 14336 n n
- 687 " k.o 46 6928 Fib. + foll.cyst "
688 " .G 43 Pr.304 Fibroids "
: 689 Miss X.L. 41 22628 Fibroid "
- 690 Nrs. i.B. 36 14412 Fib, + foll.cyst "
691 " M.X. 42 1022 Fibroid "
! 692 " I.C. 36 7036 " "
693 " M.T. 48 22644 " "
1694 " E.S 45 7r.630 Fib. + fimb.cyst "
695 J.R 39 14464 Fib. + simple cyst "
696 v Li.L 39 6764  Hydrosalpinx "
6917 " I.5. 48 14473 Fibroid _ "
698 v J.D. 50 14515 Fib. + ser.cyst "
699 " S.iicC 49 14490 Fibroid "
"~ 700 " L.X. 48 7136 " "
. 101 " J.G. 37 7140 Polyp. + corp.luteum "
. 702 " E.C 38 13369 Metropath.Haem. "
© 703 " M. 55 1075 Fib. + ser.cyst "
704 " E.S. 50 14530 Fibroids "
705 " M.M. 36 5720 Fibroid "
706 "  E.L. 47 14584 " "
707 Miss E.licD 42 14578 Endomet., of ov. "
708 Mrs. R.E. 46 14576  Pibroid "
709 " E.M. 48 22585 " "
710 " ¥.C 40 7219 " "
711 " 4.8, 36 7211 " "
712 B A.B. 40 14625 No abnormality "
713 " A.G, 42 21858 Hyo,erplasia of endomet. "
114 " M.B. 39 21649 Fibroid "
715 " E.C 43 14638 L "
. 716 " u.D, 51 23009 " "
T17 " K.JicD 43 7254 " "
718 " J.G. 51 14616 " "
719 " M.Mcld 45 14666 " "
720 " M.C. 32 7772 Cyst.gland .hypermasia "
721 " E,T, 41 14680 Chron.endomet., "
722 " l.B. 43 14654 No abnormality "
723 " C.D. 46 12599 Cyst.gland .hyperplasia "

724/
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No. Initials iAge Clinical Pathology Re-admission for
No. Ovarian Pathology
124 M.;I“s. C.H. 40 14721 Fibroid Nil
725 MW, 42 14513 sdenomyosis "
126 ; .hicC 40 7295 Endomet.hyperplasia "
727 M.4. 39 34213 " "
728 lMiss J.S. 31 14707  Fibroid "
729 " M.L. 26 13636 Endomet.hyperplasia "
730 Mrs. Li.Y. 39 7354 " "
731 Miss M.W. 43 7359 Fibroid "
732 " M.JEcK 44 14737 " "
733 Mrs. M.B. 43 7357 " "
1951

734 Mrs. A.NcC 46 14770 Fibroid ' ' "
735 " I.D. 28 6801 " ' n
736 " .M. 38 23253 L "
737 " M.B. 45 7388 " "
738 " L.D. 38 13929  Endomet.hyperplasia + lut.cyst "
139 " JeS. 45 14839 Fibroid "
740 AN, 45 14817 Adenomy. + lut.cyst "
141 " ¥.D., 50 4089 Fibroid "
742 HNiss M.H. 50 14824 " "
143 " M.C. 38 23357 " "
144 lirs. M.L. 41 14280 Endomet.hyperplas.+ foll.cyst "
745 ¢ C.R. 40 14875 Endomet.hyperplasia "
746 v Se4. 43 7507 Hyperpl. endometrium "
147 " M.H, 34 18674 " "
748 v MLF. 40 23410 Prolif. of endomet. "
49 " N.G. 50 7505 " )
750 " K.McK 48 14936 " "
751 Mrs, J.dicL 46 14908 " "
752 v J.G. 43 14555 Bndomet.hyperplasia "
753 Miss I.F. 47 Priv. Fibroid "
754 " A.S. 29 Priv. Lut.cyst f
155 Hrs. D.McF 47 14930 Cyst.gland . .hyperplasia "
7% " K.H. 46 235177 Fib. + foll.cyst "
57 " AM. 66 14947 Fibs. + simple cysts "
758 " J.K. 42 5693 Fib. + lut.cyst "
% " J.s. 41 14947 Fibroid "
760 " 4.M, 52 15001 " "
761 " M.McT 49 7612 " "
762 " K.R. 56 14994 ! "
763 " L., 43 11792 " "
164 " M.E. 46 15044 " "
165 " k.E. 37 20373 Endomet.hyperplasia "

765/
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No. Initials Age Clinical Pathology Re-admission for
+ No. Ovarian Pathology

766 lLirs. A.RK. 44 1640 Cyst.gland . .hyperplasia Fil

767 " Li.C. 47 15133 Fibroid "

768 :: l.icC 43 15092 Lyohyperplasia "

769 . Hil.dicP 48 15110 Endomet.hyperplasia ' "

170 P.W. 49 15021 Fibroid "

1M1 " 4.R. 41 1720 " "

172 " M.i. 46 15200 Fibs. + endomet, of ov, "

773 Miss J.kc@Q 45 151682 Fibroid "
714 Mrs. B.H. 45 1759 " "

75 " C.B. 33 15265 idenomyosis "
716 Mrs. N.D. 71 15309 Chron. inflam. , "
77 " C.S. 39 6095 Endometritis "
718 Miss A.B. 39 7533 Endomet.hyperplasia "
79 0" i.5. 38 7823 Fibroids "
780 Miss M.E. 32 15325 Fibs. + simple cyst "
781 MNrs. Mi.L. 46 23978 Ut.normal + simple cyst "
782 lMiss Li.H. 50 15356 Fibroid "
183 Lirs, N.bi. 44 15375 " 4 corp.luteum "
784 " L.K. 51 15403  Fibroids n
785 " H.kcD 63 15408 Fibroid "
86 " L.G. 34 15421 " "
87 " A.D. 34 1947 " "
788 " C.kcA 50 15500 " "
789 " E.B. 35 24258 1t 1
790 Miss M.kcC 36 8007 " n
791 irs. 4.J. 36 15807 " , "
192 " J.G. 46 40813 Endometritis "
793 " M.W. 37 24337 Fibroid "
9 " G.C. 46 15396 " "
795 " AK. 44 3057 Fib. + lut.cyst -
796 " L.G. 41 15571 No abnormality . n
797 " k.0'D 41 6001 Fibroid "
798 " J.D. 31 15578 " "
799 " H.H. 46 24355 " n
800 " C.D. 31 8056 Fibroids "
801 lLiY¥ss J.i. 44 15053 " "
802 Nrs. E.E. 44  Pr.322 Fib. + fibroma of ov. n
803 v H.F. 30 15081 No abnormality "
304 v N.J. 37 15663 Foll. cysts of ov. "
805 n  g.P. 35 15052 Subinvol. + foll.cyst of ov, "
806 n  C.icF 50 15595  Fibroids "
8o7 » J.w. 44 24437 Endonet. "
808  n A.ucG 45 3126 Fibs. + foll.cyst n
809 » G.F. 52 15458 " 4+ pseudomuc.cyst "
810 Uiss E.a. 48 7989 Fibroids "
811 kNrs. A.C. 48 15697 " "
812 ifiss M.S. 45 7461 No abnormality "

813/
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No. Initials 4ge Clinical Pat
—————— == Pathology Re-admissi
To. —admission for
] . i Ovari a
813 Yirs, C.s. 44  Pr.245B Fid S
4 C.lcC 43 1568 « + lut.cyst
g1 " J.E. 43 1%1485 Fibroids | s
816 " M. Simple é .
M.R. 60 15762 FibroidcySt of ovary "
"
1952
817 Mrs. J.H. 38
818 1 D.S. 44 %5723 Fibroid '
819 " W.H. 46 12289 Fib. + foll.cyst :
820 I.B. 18 5 : ' + fimb.cyst
821 " ACF 3 4101 Fibroid. y
822 "  4.B 2 easat ) .
823 n w. ¢ 4z 15840 Fib i "
g3 WE. 44 1086k Wyl "
4 wo. 39 1o oo ot oy )
C.MeD ndomet. of
826 " S.I’é? g’% 8308 Fibroid overy "
827 " M.D 42 1%?24 ) !
828 lHiss E:.F. 2 Endouet.h . :
h ie L e -Ayper >
S meir Moa U0 :
0 " Py " i '
O S + SRy . o + Siple cyst .
SR AR S as ) g
e 44  Pr.402B " "
834 " E:B' 28 " 404B t ‘ "
835 " I.K. 1 1232? Endomet.hyperplasia :
Do
836 Miss M.F simple ¢ ) ¥
. 3 A 3 ySt
g;g lrs. M.icL é% i Fibroids :
Miss L.DNicK 8 | ; '
839 " WM.G. 37 }%5765 F:!‘bs“ + corp.luteum ::
840 Mrs. G.D. 39 449 Fibroid
841 " S y 7811 Chron. Endomet. :
342 "OMR 9 pr '1(3441% No abnormality "
43 Iliss E.4. 13 2 8 Fibs. + endomet.
844 ips. M. 48 pltg  Fabjolds :
845 " M.B. 43 8?2 et "
46 Miss I.T. 40 2 2 lietropath.haem.
g4y wres I.T. 40 12:1225 Fibroid )
§48 1 L. 40 Pr 3%:8 :: "
49 Miss i.u. 41 . |
850 lirs. C.B -l ) :
851 v pon. ig Tokes ) | 3
252 iss L.C. 40 1563% Fib. + corp.luteun ::
853 Mrs. L 39 8210 "o foll.cyst "
854 v Yo 37 15293 Igo abnormality "
55 " s.r. 23 1843 Cyat.gland hyperplasia "
liyohyoerplasia 1

858,/



No. Initials age Clinical Pathology Re-admission for
- - No. Ovarian Patholo:y
857 lirs. M.W. 36 6364 No abnormality Nil
858 " M.G. 41 8636 Myohyperp. + simple cyst "
859 "  E.H. 47 8653 Yetropath.Haem. "
g0 " TI.M. 39 27270 Fibroid U
gel " N.T. 48 25445 " "
862 Miss M.R. 38 14526 Polyp. ' "
863 Mrs. M.G. 43 25491 Foll.cyst of ov. "
864 " R.S. 67 25465 Fibroid "
865 " J.K. 37 8745 " + foll.cysts "
866 "  B.Mch 47 8746 " "
867 " u.T. 57 Pr.434 " "
g8 " J.G. 51 8782 Fibroids "
869 "  C.D. 42 8718 Fibroid ' "
870 " J.N. 45 25543 " "
871 " H.P. 50 16332 " ‘ , "
' 872 " R.icE 46 7609 Fibs. + fibroma of ov. "
873 " li.McC 43 25568 Fibroid "
874 " K.F. 38 25569 Polyp. "
875 " M.C. 38 8818 Fib. + foll.cyst "
;876 " A.D. 39 16381 Fibroids "
'877 " B.R. 47 8820 " "
8718 " ALR. 38 16406 " , "
| 879 "  B.C. 36 256417 "+ corp.lut. "
1 880 " M.G. 31 25469 Fibroid "
. 81 " E.F. 51 8862 Fib, + ser.cyst. "
882 " M.T. 49 25697 Fibroid "
883 " #.D. 41 8885 n "
- 884 " m.C. 34 16299 Cyst.gland .hyperp. "
1 885 " J.McF 44 25717 Fibs. + corp.lut. "
- 886 Miss M.H. 43 6197 Fibroids "
887 Mrs. li.MED 38 16525 Fibroid "
0838 " AT, 55 8900 No abnormality "
(889 " LLuceK 43 16561 Fibs. + simple cyst ov. "
{890 Liss D.S. 40 16583 Fibroids "
1891 Mrs. S.P. 48 16577 Fibroid w
1892 "o LML 42 8865 Cyst.gland.hyperpLasia "
893 "  R.s. 38 6434 Fibroid "
1953
894 n  EH.G. 36 16569 Polyp. "
895 x,w. 41 15959 Fibroid "
896 »  C,R. 46 9003 Fibroids "
897 »  N.H. 49 9018 Fibroid "
898 »  1.D. 42 16997 " "
899 v m.wW. 43 Priv. Cory.lut. "

1000/



No.

——

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
- 1010
L1011
1012
| 1013
1014
1015
1016
1017
1018
1019
- 1020
1021
1022
1023
- 1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1 1040
1041
1042
- 1043
1044
10457

Initials  age Clinical
TNo.
Mrs. 5.B. 43 25983
" J.H. 46 17058
" LoD 37 25728
R - 63 17047
" H.C. 39 13227
Miss K.h. 39 4059
Lrs. J.Jd. 48 17031
" J.C. 49 Pr.458
irs. F.4A. 41 17122
" HJY. 38 17009
Miss J.G. 49 2Pr.245
Mrs. J.T. 41 17160
" RLA. 41 10085
LA O 39 ?r.164
"KW, 44 14610
" N.G. 42 9169
Miss A.McD 51 9190
" C.C. 47 28403
lirs. E.T. 41 172564
liss i7.C. 28 26192
Nrs., E.Mca 39 9270
" BE.4. 45 17299
" G.G. 36 12332
" E.D. 47 9314
" L, T. 39 9346
" LLS. 50 Pr.327
" J.C. 29 18669
" LB 45 22528
" C.C. 40 17208
" u.T, 37 5320
" L.R. 39 17382
Kiss li.McK 43 15856
Wrs. J.kel 39 17446
L 45 17480
" K.G. 47 17462
" J.B. 34 14836
Niss 4.W. 48 26514
Mrs., X.F. 38 17438
iiss I.M. 40 17472
Mrs. I.McV 49 17508
" J.D. 42 26641
liiss ¥.B. 26 17550
krs. 1..C. 38 Priv.
" E.M. 39 175314
"OMLW. 39 15789

27

Pathology

Fibroid

Adenomy.Uteri

kkyohyperplasia

Fibroids

Endomet.hyperplasia
"

Fibroid
" + endomet.
4]

1"

Fibs. + Pseudomuc.cyst
Fibroids
Adenomyosis
Endomet.hyperplasia
No abnormality
Fivroid

1A

Endomet.hyperplasia
Fibroid

Fibs., + simple ov.cyst
Fibs, + foll.cyst
Fibroid

No abnormality

Fibroid

No abnormality

Fibroids
A1

" Myohyperplasia

Fibs. + endomet.

Fibroids

No abnormality

Fibroids

"

Fibs, + foll.cyst

Fibroid

Fib. + corp.lut.

Fibroid

Fibs. + foll.cysts
t1

Haem, . of broad lig,

Re—admission for

Ovarian Pathology

Nil
1"
"
"
1"



e
o
.

‘n

1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064

1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088/

nitials H2€ Clinical
To.
Mrs. L.D, 47 16425
" J.R. 41 9516
" R.G. 53 17593
" A H. 44 17588
" a.C. 39 174117
Kiss J.G. 49 17642
lirs. F.F. 49 17369
Miss .C.B. 42 17688
Mrs. 4.P. 58 Priv.
" M.K. 39 17671
" E.D. 43 17638
" A H, 49 17695
lMiss M.k 49 25005
krs. H.E. 42 2798
" G.R. 42 17505
" R.lcF 29 26441
Miss J.B. 49 9707
i¥s. E,H. 49 Priv.,
" J.C. 60 17804
iss HLF, 45 26643
krs. B.D, 40 27005
Miss 5.J. 37 9572
irs. C.L. 50 27069
Miss i.B. 40 Priv,
lirs. A.B. 54 9719
Lrs. R.D. 41 26980
liss J.P. 38 25367
kirs. G.i. 50 9805
" E.D. 36 15620
" ¥.0'B 51 9825
" M. 46 9841
" “.R. 48 Pr,612
" Ao, 37 12683
" A1, 39 17693
" E.E. 43 8544
" C.A. 43 14225
" .7, 46 12006
" Aoite 41 63381
" KW, 38 9549
" E.p, 45 27292
" H.c. 46 27308
" K.icT 6 27270
" fie e 35 9002

Pathology

sdenomyosis
Fibroids

"t
Foll.cyst of ov.
No abnormality
Fibroids
Fibs, + foll.cysts
Fibroids
Adenomyosis
Fib. + endomet.
Fibroid

H

Fib. + hydrosalp.
Fibroid
Metropath.haem.
Ribroid

1n

1"

1]

Fibroids

1954

Simple cyst of ov.
Fibroid
Adenomyosis
Fibroid
Cyst.gland . hyperplasia
Fibroid
No abnormality
Fibroid
Fib. polyp. + corp.lut.
Fibroid
Fib. + simple cyst
Fibroid
No abnormality
Endomet.hyperplasia
Corpus luteum
Fibs. + endomet,
Simple cyst.of ov.
Cervitis
No abnormality

1]
iult.Fibroids
Fibroids
salpingitis

Re-admission for

Ovarian Pathology

Nil
"



No.

1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133/

Initials age Clinical
Ko.
EBrs. Lioc. 41 27331
" H.C. 43 17954
" aJicC 41 9883
Miss I.k. 49 18016
¥rs. Li.R. 46 18060
" J.D. 34 15961
" B.D. 29 25935
"onLJ. 35 Priv.,
" E.W. 48 9941
"ML, 35 9957 -
" S.ucN 49 9976
" C.P. 49 8693
" J.B. 51 5861
" TN, 41 9985
" J.F. 48 18152
" C.H. 49 18116
Miss I.S. 40 9994
" E.D. 50 27532
Nrs. J.L. 38 27241
"ML 43 27534
: C.N. 34 9245
L.B. 45 9710
" E.G. 46 10020
" F.R. 46 10031
" M. 33 17707
" H.d. 35 9369
" E,G. 35 10081
" A.B. 40 10067
" J.B. 38 7313
" J.R. 45 18250
" E,T. 34 27712
Liss M.X. 47 27709
lirs. M.R. 38 10117
" X,R. 44 21881
" E.E. 54 Priv.
" E,T. 41 9792
" C.S. 41 27785
n K.i. 38 27741
u E.5. 38 18622
" 5.B. 47 9088
" 4.0, 32 10163
" M.keC o 40 18352
" ALk, 41 18366
Mrs., ii.S. 30 Priv.
" 4i,B. 46 10209

29

Pathology

Fibs. + corp.lut.
Fibs. + dermoid cyst
Fibroid

1"t

Fibroids
Fibs. + foll.cyst
No abnormality
Corp.luteunm
Hydrosalpinx
Fibroids

"

Fibroid

11
Hydrosalpinx
Fibroid
Fib. + endomet.
Fib. + corp.luteum
Fib. + fibroma
Fivbroid

A
No abnormality
Fib. polyp.
Hyperplasia of endomet.
Fibroid
Foll.cyst
Polyp.
Fibroid

1"t

No abaormzlity
Endometriosis
Pibroid

"
"

1"

No abnormality
Foll.cyst of ov.
Fibroid

1"t
Endometriogis
Cyst.glana . hyperplasia
Fibroid

"

H

Pyosalpinx
Fibroids

Re—admission for

Ovarian Fathology

Nil
"
"

1
n



No.

1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165

1166
1167
1168
1169
1170
1mn
1172
1173
1174
1175
1176/

irs.
"

Initials

H.i.
A,
A.B.
E.C.
a.D,
M.ueC
H.C.
E.S5.
L.B.
J.icG
Meile
K. kcP
B.T.
T.mcI
H.S.
BE.NcN
H.W.
Ae.B.
E.C.
¥.D.

.

LER = I 2

=3

a * o e e &
AUy O = l
* e o &

.
+
=
.

g HyEBHBG W

Mol

N.C.
H.I.
E.L.
hoN.
J.F.
G.3.
F.F.
H.7.
.uic
A.n.

J.Lge

(linical

AI_O.Q

10276
10236
14849
10303
18441
18489
17809
9072
28030
276178
13510
18579
10117
10334
18498
18522
10059
9469
18555
Pr.
10398
Pr.
10361
13937
27949
10466
10480
10463
5221
18716
18718
18705
14012

28085
17036
10592
23953
10611
28075
18902
10676
18950
28197

30

Pathologx

Fibroid
Cyst.gland.hyperplasia
Fibroids
Fib, + foll.cyst
Fib. + ser.cyst
Fibroids
Fibs. + corp.lut.
Adenomy. of uterus
Endomet.hyperplasia
Fibroid

"

i
Hydrosalpinx
Fibroid
Fib. + foll.cyst
Fib., + foll.cyst
Cyst.gland.hyperplasia
Fibroid
Fib. + foll.cyst
Fibroid
No abnormality
Fitroid

1"

No abnormality

Fibroids
"

H

Cyst.gland.hyperplasia
Endomet.

Fibroid

Fibroids

Fibs. + hydrosalp.

No abnormality

1922

No abnormality
1
Fibroid
Foll.cyst
No abnormality
Fibroids
tr

"

Polyp.
Endomet.

Re—~admission for

Cvarian Pathology

Nil

n



No. Initials LQE Clinical
kle.
1176 Lirs. li.:. 45 10691
1177 " M.H. 55 18960
1178 " l.C. 42 28684
1179 " J.B. 36 28628
1180 " g:c. 44 10753
1181 " .L. 42 10761
1182 " A.S. 44 9296
1183 " NM.F. 56 28689
1184 liiss M.G. 62 8735
1185 krs. E.D. 48 Pr. '
1186 " M.W. 34 19057
1187 " 4.5, 33 18588
1188 " R.W. 44 2615
1189 " R.B. 41 6342
1190 " A.a. 41 18621
1191 " Ve 39 18880
1192 " s.C. 37 10841
1193 " J.L. 51 26895
1194 " J.W. 48 19126
1195 " .G, 47 19099
1196 " ALM. 34 13884
1197 " I.F. 46 19137
1198 " J.B. 54 10970
1199 " 4i.C. 46 Prv.,
1200 " K.B. 36 29114
1201 " K.W. 48 10992
1202 " I.,H. 52 11014
1203 " A.A. 37 11034
1204 " F.5. 39 110567
1205 " M.B. 43 11047
1206 iiiss J.5. 42 11093
1207 Lrs. HYU. 68 29308
1208 " N.F. 47 11107
1209 " 4.G. 40 29435
1210 " E.F. 41 19396
1211 " Jg.cC. 40 30042
1212 " B.McK 53 Pr.
1213 " LM, 36 19467
1214 " M.MeL 36 28740
1215 " m.u. 32 19457

31
Patholoﬂx

Foll.cyst
Fibroids
H

Fibs. + foll.cyst.
Polyp. + foll.cyst.
Fibroid
No abnormality

n

No report
]

Fibroids
No report
Fibroids
Cyst.gland.hyperplasia
Fibs, + papill.ser.cyst
No reyort
Fibroid
Fibroids

"

Pibs. + chron.salp.
Fibs. + simple ser.cyst
Endomet.hyperplasia
Foll.cyst

Fib. + ser.cyst

Fibroids

No abnormality
Fibroids

-2

L

Re-admission for

Ovarian Pathology

Nil
"



32

Cases & Oophorectomy 1927-1948 (Dr. iclntyre's List)

oW O

S 11

29/

No. Initials ige Record
- Number
Mrs. I.S. 27 46
" N.NeN 28 48
" A.0cC 30 54
Kiss E,lica 50 71
Mrs. M.A. 40 83
" 4.C. 31 164
7 " M.F, 23 195
8 " C.C. 45 825
9 " K.L. 50 251
100 " C.G. 28 412
"o A4 42 492
12 ¢ J.G, 58 532
13 " AP, 38 696
14 Nrs. C.K. 29 213
15 " s.V. 23 731
16 " J.B. 32 911
17 " K.C. 28 978
8 " I.G. 29 990
19 " J.c. 29 1040
20 " .M. 37 1099
21 " E.kcX 46 1085
22 " E,s. 38 1262
23 " E.I. 45 1390
24 " 8., 38 1437
25 " J.R. 38 1499
26 " J.i. 40 1520
27 Miss E.L. 54 1620
28 lirs., H.A. 64 1690

Pathology Previous
Hysterectomy
1927
Cystic ovary Lz No
1"t H 1"
" LS "

Pseudommuc.cyst (R)
Carcinoma of R.Ov. n
Dermoid (L) 1"

1928
Cystic Ov. (L ) n
"

R

Solid carcinoma of Ov.(L) "
Cyst. Ov. (R) "
" L) n
Pseudomuc.cyst (R) "
Salp.oophor. (R) "

1929

ser.cyst (R) .l
salp.oophor. (R) "
Endomet. (R) "
T.B.Salp.Oophor.(L) "
Lut.cyst (R) "
Salp.oopho. (L) "

1930

Pseudomuc.cyst (R) "
Cyst.Ovary (L) "
Foll.cyst (R) : "
Wulti.cyst. (L) "
Retention cyst (R) "
Foll.cyst (L) "
Pseudomuc.cyst (L) n

1931

Dermoid (L) "
Fibroma of Ov. (L) "



No.

29
30
31
32
33

34
35
3

37

38
- 39
40
41
42
43
44
45
46
41

48
49
50
51
52
23
%4

55
56
51
58
59

Initials H£Q€ Record
Number

lirs. Mess 29 1791
liiss L.J. 26 1822
Mrs. E.G. 36 1828
" AL.H, 27 1972
Miss C.N. 28 2024
¥rs. 4.K. 42 2082
" I.4. 29 " 2106
u G.F. 27 2135
n M.MeC 32 2457
¥rs. J.W. 39 2651
nw HH, 32 2863
" M.R. 34 2930
Miss X¥.C. 19 3040
" J.T. 28 3047
lirs. A.C. 19 3053
Miss M.kMcL 60 3180
krs. J.E. 33 3236
L '8 ' 28 3467
Miss 4.B. 55 3544
Mrs. M.T. 42 3618
" J.licK 29 3107
" 4.B. 34 4178
" M.MeG 21 4663
" 4i.B. 34 5639
" k.7, 34 4186
" E.E. 37 4199
" K.R. 38 4403
"  E.P. 55 5216
" T 32 5228
" D,B. 27 5320
" L.S. 30 5361

33

Pathology Previous
Hysterectomy
Pseudonuc.cyst (L2 No
" (L, "

Dermoid (L) "

Papill.ser.cyst (L) )

2 Dermoids (R & L) "
1932

Oophor. (L) "

Lut.cyst (R) "

Simple cyst (R) "

Salp.ooph. (L) "
1933

Dermoid (R) "

Pseudomuc. (R "

Terat.cyst (L "

Pseudomuc. cyst (R) "

" L) "

Simple cyst (L) "

Pseudomuc. cyst (L) "
Ser.cyst (R

Ser.cyst (L "

Ser.cysts (R & L) "
1934

ser.cyst (L) "

Qophor. (L) "

Simple cyst (L) "
Foll.cyst (L) "

Dermoid (R) "

Oophor. (L) "

Ser.cyst (L) "
1932

Lut.cyst (L) o

Pseudomuc. cyst (L) "
Foll.cyst (L) "
"

Endomet. (L) "



No. Initials Age Record
- Number
60 Mrs. H.F. 30 6103
61 " H.B. 27 6437
62 " E.P. 32 6640
63 " J.icC 40 6670
64 " AJA. 25 7257
65 " E,I. 33 7303
66 "ALK, 32 1660
67 " C.McK 45 7682
68 " E.V. 57 7711
69 " R,McK 31 8011
70 " A.S. 72 8125
+71 Hiiss N.C. 19 8294
72 Lirs. A.B. 32 3319
3 0™ J.T. 45 8369
T4 " AJA. 53 8449
75 " A.McC 63 8459
76 Miss R.McD 35 8549
17 ¥rs. R.G. 47 8569
8 " G.D. 29 8630
79 " H.R. 28 4779
8o " M. 37 8763
81 " N.A. 34 8986
82 ™ aMew 37 9011
83 " P.E. 27 9053
8 " C.McR 39 9059
85 " l,lca 31 9119
86 " C.G. 29 9337
87 ¥  K.uicC 28 8338
88 " J.T. 38 9692
89 " .L. 66 10063
90 "  E.NclL 29 10402
91 " M.McL 38 8525

34

1936

Pathol ogy
Lut.cyst (R
Ser.cyst (L
Lut.cyst (R
Dermoid EL%
1t B

1937
Lut.cyst

"

5
R
Ser.cyst Rg
Cyst. ov ER
Endomet. (L)
Fibroma (R)
Ser.cyst (R)
Foll.cyst (R)
Dermoid (R)
Torsion of ov. (L)

1938

Papil. ser.cyst (R)
Pseudomuc. cyst (R)
" R)
Ser.cyst (R
Lut.cyst (R)
Torsion of Ov. (L)
Fibroma (R)
Pseudomuc. cyst éB%
" L
Ov. Preg. (L)
Dermoid (L)
" R)
Ser.cyst

1939

Fibroma (R)
T.B. Oophor. (R)
Gran.cell tum. (
Lut.cyst (R)

R)

Previous
Hysterectomy




35

No. Initials AQE Record Pathology Previous
- Number . Hysterectomy
1940
92 Iiiss DL.icC 25 10559 Ser.cyst (L "
93 " .. 35 10799 Endomet. (R "
94 " J.C. 26 11040 Ser.cyst (R "
95 " i.H. 40 3142 " L "
96 urs. I.lcG 24 11016 4ibcess of ov. (R) "
97 Mkiss B.A. 39 11045 Lut.cyst (R) "
98 Lrs. E.McN 30 11228 Dermoid (L "
99 " J.B. 41 11288 " (R )
100 " E.R. 33 11431 Pseudomuc. cyst (R) "
1941
1010 " J.L. 29 11771 Dermoid (R) "
102 " J.R. 40 11863 Endomet. (L) "
103 " J.NcL 73 12072 Fitroma (L) , "
104 Ildiss M.W. 25 12394 Foll.cyst (R) "
105 Mrs. U.T. 33 12562 Endomet. (R) "
1942
106 " 4.8, 25 12791 Lut.cyst (R) "
107 " K.F. 42 12930 Simple cyst (R) "
108 " E.Y. 58 13424 Ser.cyst (R) "
.
109 " M.dcL 46 13859 Simple cyst (L) "
110 " C.G. 22 13969 Endomet. (R) "
111 " EL.u. 35 14044 Foll.cyst EL) : "
112 " L.A. 36 14243 " R) "
1944
113 " J.8. 36 15823 ~ Dermoid (R) "
114 =" A.l. 30 15530 Foll.cyst (L) "
115 " M.D. 38 15714 Lut.cyst (L) "
116 " 4,I. 29 15673 Foll.cyst (R) "
117 " R.lcC 21 15827 " Lg "
118 " u.C. 22 16691 " L "
1945
119 " M.R. 19 176338 Pseudomuc. cyst (L) "
1946

120 kLrs. J.P. 33 17614 Pseudomuc. cyst (R) "



36

No. Initials 4ge  Record Pathology Previous
Number Hysterectomy

121 Lrs. G.l. 53 17742 Ser.cyst ‘L) No
122 " J.licG 36 11730 Pseudomuc .cysts 2

(R) and (L) "
123 " A.McF 56 17488 Brenner (L) "
124 " C.S. 25 18037 Pseudomuc.cyst. (L) "
125 " E.T. 40 18090 Simple ¢yst (R) "
126 liss C.l. 23 18093 Simole ser.cyst (L) "
127 " J.G. 31 13142 Ser.cyst (R : "
128 " H.M. 45 18106 " <R§ i

1947

129 Mrs.i.M. 37 17245 Foll.cyst (L) "
130 " A.McD 37 18810 Pseudomuc.cyst (L) "
131 " D,R, 40 18876 . Torsion.cyst "
132 " H.kca 30 19462 Dermoid (L) "
133 " J.W. 23 19461 Simple cyst "
134 " AMcV 63 19502 Fibroma of ov. (L) "

135 )t J.F. 35 19527 Ovarian cyst (L) n

W




37

Resection of Ovaries

No. Initials Age  Clinic Pathology Previous
Number Hysterectomy
1927
136 Mrs. S.R. 30 44 Simple cystic degen. (L) Nil
137 Miss 4.icC 38 54 Cyst.degen. of ovaries "
138 lirs. H.B. 31 122 Simple cyst.degen. (L) "
1928
139 Miss M.3. 24 150 Foll.cysts of ovaries "
140 lirs. M.a. 34 168 Cyst.degen. of ov. (R) "
141 " AJW. 26 194 Cyst.ovaries "
142 " A.C. 42 196 Corp.lut., ov. (R) "
143 " C.IL. 29 213 Ser.cyst. ov. (R) . "
144 " E.J. 39 214 Do. "
145 " E.L. 24 224 Cystic Ovaries "
146 " J.G. 28 226 Cys.degen. of ovaries "
147 " E.H. 30 238 L. salp.ooph. "
148 " E.D. 30 247 Cyst. ov. (L) "
149 " M.M. 23 250 cyst.degen. ov. (L) "
1% " J.L. 23 248 cyst. ov. (L) "
151 " M. IeK 27 323 " "
152 Miss M.R. 23 381 Cyst.ovaries "
153 Mrs. M.P. 28 473 Cyst.degen. ov. (L) "
154 " H.W. 24 480 Cyst.ov. (R) "
155 " J.keD 43 507 Pseudomuc.cyst (L) "
156 " W.B. 29 521 Cyst.degen. ov. (L) "
157 " J.D. 31 547 " ovaries "
1588 " M.licA 32 558 " ov. (L) "
1929

159 " i.L. 30 578 Cyst.degen. ovaries "
160 " E.,u. 25 584 Corp.lut. {R) "
161 " E.C. 30 262 Lut.cyst. gR% "
162 ¢ S.S. 35 642 Cyst. ov. (L u
163 Miss E.T. 19 646 T.B. Salp.ooph. (R) & (L) "
164 Nrs. M.McC 28 824 Ret.cyst. ov (R) "
165 " E.R. 30 842 Cyst.degen. ov. (R) "
166 " 3.H. 36 850 " ovaries "
167 " E.kcC 23 893 Cyst. ov (R) "
168 " A, kcC 25 295 " "
169 " 1I.G. 33 907 No report "
170 " J.B. 32 911 Cyst.degen. ov. (R) "
171 " E.S. 21 944  Lut.cyst (L) "
172 " 5.G. 31 950 Cyst. ov zL) ' "

173/



No.

173
174
175
176

177
178

179
180
181
182
183
184
185
186
187
188

189

190
191
192
193
194
195
196
197

198
199
200
201
202
203
204
205
206
207
208
209/

Initials Age Clinic
.Number
Nrs. J.McE 31 971
" B.McK 35 295
" I.L. 27 985
" V.S, 29 992
" M.T. 45 994
Miss G.G. 27 1012
Mrs. C.McD 32 1042
" J.C. 29 1040
" A, MeD 29 1085
" R.0'C 26 1091
" A.0O. 31 331
" .F. 35 1095
" J b, 29 1131
Miss J.W. 23 1170
Mrs. M.3. 31 1230
n E.B. 34 1322
" N.L. 28 1368
" G.H. 34 1380
" Madia 30 1382
" H.C. 31 1407
" C.McG 28 1419
" J.R. 38 1499
" J.G. 40 1520
" M.ieC 33 1542
"  L.R. 35 1551
" C.H. 30 1564
" RoM. 28 1567
-"  E,S. 39 1578
" B.lcC 40 1624
" kA 29 1791
" H.G. 32 1799
" L.J. 26 1822
" C.X. 30 1865
" W.R. 37 1870
" E,V. 36 1878
" 4.8, 35 1938

38
Pathol ogy

Cyst.ovaries
Cyst. ov (R)

No report on orary
1"

1929

Cyst. ov. (R)
Cyst.degen, of ov. (R)

1930

Cyst. ov. (L)
Dyst.degen. ov. (L)
T.B., Salp.ooph.bilat,.
Cyst. ov. gL)

" B)
Fibroma of ov. (L)
Cyst.ov. (R)
Cyst.degen. ovaries
Haema. of ov. (L)
Cyst. ov (R)

"

1

" (L)
Cyst., ov. (R)
Lut.cyst. ov. (R)
Cyst.degen. ov. (L)
Cyst. ov (R)
Lut.cyst. ov. (L)
No report. L. ov. resected.

1931

Cyst. ov. (L)
Lut.cyst ov. (R)
Dermoid cyst. (L)
Cyst. ov. (L)
Pseudomuc.cyst. (L)
Lut.cyst. (R)
Pseudomuc.cyst. (L)
Cyst. ov. (R)
Resec. ov. R. No report
Cyst. ov.(R)

Cyst. ov. (L)

rrevious
Hysterectomy

Nil
"



Ko.

209
210

21l
212
213
214
215
216

217
218
219
220
221
222
223
224
225
226
227
- 228
229

230
231

232
233
234
235
236
237
238
239
240
241
242
243

244

Initials Age Clinic
, Number
Miss A.L. 29 431
" C.N. 28 2024
Mrs. G.F, 27 2135
" il R, 25 2192
" E.L. 26 2256
" A4.C. 48 2350
¥iss F.G. 30 2568
Mrs. G.McN 26 2621 -
" Jeicl 26 2637
" M.S. 29 2650
" J.W. 39 2681
" E,licE 30 2663
liiss J.3. 23 594
Bl 3.F. 24 2408
" N.R. 31 2696
" X.C. 32 2723
Mrs. I.T. 29 2782
" E.W. 26 2900
" M.R, 25 2192
" M.G. 30 3035
" D.ucL 42 26172
" JJi. 35 2811
" E.S. 26 3559
" R.,O'R 3749
" Helie 28 3789
" AT, 38 3797
" i A 38 3908
" E.B. 23 4115
" M.C. 38 4120
" Molis 39 4249
" J.D. 26 1906
" {.D. 43 4706
" A.G. 43 4707
" H.ucC 28 2757
" J.F. 31 2490
" E.C, 25 501z

39
Pathology

Cyst. ov. (R)
Bilat. Terat.cysts

1932

Bilat.cyst.ovaries
Foll.cyst. (R)
Lut.cyst. (R)
Bilat.cyst. ovaries
Cyst. ov. (Lg
" (R

AN

1933
Cyst. ov. (R)

n
Corp.lut. (L)
Bilat.salp.ooph.
Cyst. ov. (L)
1"

Cyst.degen. ov. (R)
Cyst. ov. (R
Cyst. ov. (R
Lut.cyst. (L)
Foll.cyst. ov (L)
Lut.cyst. (L)
Hesection.. R. ov. no
path. report.

Lut.cyst. of ov.
Cyst. ov (R)

1934

Cyst. ov (R)
Lut.cyst. (R)
Cyst. ov. (R)
Foll.cyst. (L)
Ret.cysts. ovaries
Cyst. ov. (R)
Dermoid cyst. ovaries
Bilat.cyst.ovari es
Cyst. ov. (R)
")
Foll.cyst. ov. (R)
Foll.cyst. 1 ov.
Iut.cyst. other ov.
Iut.cyst. (L) ov.

Previous
Hysterectomy

Nil
1

Prev.hyst.
Salp.ooph.

earlier

Nil
1t

+ L.
9 months



245
246
247
248
249
250
251

252
253
254
255

256

257
258
259
260
261
262

263

264
265
266
267
268
269
270
271
272
273
274
275
2176

Initials Age Clinic

: Numbexr

Krs. H.S. 23 3961
L 0 8 33 5213
" A.D. 23 5339
" E,D. 36 5681
" J.H. 29 5179
" P, kicP 28 3085
" J.C. 36 5812
" A.Nclk 43 6275
"OE,W. 36 6339
Miss M.L. 23 6375
lirs., H.D. 19 6418
" J.Ge 32 6532
»nEB,S, 28 6630
" G.J. 27 6694
" HLX, 28 6759
" A.B. 27 7045
" 4,B. 39 7066
" J.kceC 40 6670
Miss I1i.B. 15 6668
Mrs. 4.F. 35 7285
n J. M. 33 5228
" u.C. 26 1374
" MJM. 37 2310
" S.McP 37 7518
Miss 4.0 33 7543
dirs. H.J. 33 7507
" i.H. 28 7995
" 40, 25 8084
" J.H. 30 7890
" J.leC 42 8251
Miss N.C. 19 8294
" CLH. 29 7389

40
Pathology

1935

T.B. Bilat.salp.ooph.
Cyst. ov. EL;

1"t R
Lut.cyst. ov. (R)
Cyst. ov. (R)
Bilat.cyst. ovaries
Cyst. ov. (R)

1936

Cyst. ov. (R
Lut.cyst. (R)
Lut.cyst. ov. (L)
Dermoid cyst (R) ov.
1. foll.cyst. (L) ov.
Fibroma ov. (Z)
Bilat., ser.cysts
Corp.lut. ov. (L)
Cyst. ov., (R
Lut.cyst. (L
Pseudomuc., cyst (L) ov.
Corp.lut. [R) ov.
Dermoid cyst (L) ov.
Foll.cyst. (L) ov.

Lut.cyst. gR;

1937
Corp.lut. éR\
Cyst. ov, RS

Foll.cyst. (L) ov.
Foll.cyst.s ovaries
Endomet. (L) ov.
Cyst.degen. ovaries
Cyst. ov. (R)

Lut. cyst. (R) ov.
Ser.cyst. (R) ov.
Corp.ht. (L) ov.
Lut.cyst. ’Rg ov.
Ser.cyst. (R) ov.
Ret. oyst. (L) ov.

Previous
Hysterectomy

Nil
1"t

"
1%
n
"

"t



Yo.

277

278
279
280
281
282
283
284
285
286
287

288
289
290
291
292
293

294

295
296

297

298

299
300
301
302
303
304
305
306

307
308

Initials

"

Uiss
Mrs.

Aliss

Mrs.

iiss

krs.
1"

R.McD
R. G,
I.4.
I.Y.
E.C.
E.S.
C.uicR
M.kcL

A.S,

K.B.
J.licg
k.S,
Cc.s.
A.L,
c.D.

ileB.

E.lWcG
M.D.
AMCQ

E.LcL

C.F.
R.J.
Je 'l .
A.B.
M.C.
J.P.
M.K,
E.5.

:*.E‘e

45

33
35
41
40
26
25
31

30
27

35
21
42

38
29

45

34
26

24
37

28
21

34
28

33
38
29
25

29
33

Clinic
Number

3369

8452
8547
8569
8574
8591
8636
8821
9059
9127
9406

4949
9999
10118
10256
10321
10459

10568

10582
10646
10730

10770

10780
11112
11335
11429
11510

9823
11534
11534

11771
11810

41
Pathology

1938

Cyst. ov. (L)
Dermoid cyst. (E) ov.
Endomet. ov.(R)
Pseduomuc. cyst. {(R) ov.
"

Cyst. ov. (Lg

it gR

H \L)
Endomet.
Ov. Preg.
Pseudomuc. cyst. (R)
Lut.cyst. (L) ov.

1939

Endomet. both ovaries

Pseudomuc. cyst. (L) ov.

Lut.cyst. (R) ov.
Endomet. both ovaries
Cyst.degen. ovaries
Pseudomuc. cyst. (R) ov.

1940

Pseudomuc. cyst. (L) ov.

Cyst. ov. (R)

Endomet. (R) ov.

Ser.cyst. (L) ov.

Pseudomuc. cyst (L) ov.

Cyst. ov (R)

Pseudomuc. cyst (R) ov.

Fibroma (L) ov.

Ser.cyst. (R) ov.

Corp.lut. {(R) ov.

Pseudomuc. cyst. éL ov,
1"

Tubal preg.

Cyst. ov. (R)

Corp.lut. ov. (Rg

ser.cyst. ov. (R

1941

Dermoid cyst. ov.
Lut.cyst. (R) ov.

Previous
Lysterectony




No.

309 -
310
311

312
313
314
315

316
317

318

319
320
321
322
323
324
325
326

327

328
329
330

331
332
333
334
335
336
337
338
339
340/

Initials iLge Clinic

; Number

Lirsg. C.id. 31 11798
" il 39 11677
" P, 31 12393
" I.H. 41 12466
" E.B. 37. 12532
Miss B.F. 26 12543
irs. MW, 29 12569
" g7, 28 12575
kiiss E.A. 18 12744
Miss M.G. 18 12798
Urs. M. 25 11567
Bl H,McC 41 12993
Miss .4iii. 28 12795
¥rs, E.W. 32 13206
" “eL. 24 13240
" I.P. 23 13257
" I.B. 33 13487
Miss F.S. 21 13605
Mrs. E.W, 35 14044
Miss E.M. 25 13279
Lrs. R.C. 23 14355
Miss H.L. 22 14790
Wiss I.LicG 24 14930
Mrs. L.T. 34 14965
" R.M. 29 15034
" S.D. 41 15219
" JoLe 31 15324
" M.M. 31 15307
" ALF. 34 15416
Miss A.i. 30 15530
Mrs. 4.C. 34 15490

42
Pathology

Lut.cyst. (L) ov.

Foll.cyst. (L) ov.

Cyst. ov. (L)

Pseudomuc. cyst (R) ov.
1"t

Cyst. ov. (R)
Jer.cysts - ovaries
Pseudomuc. cyst. (R) ov.
Cyst. ov. KL)

n
Bilat. ser.cysts

1942

. Pseudomuc. cyst. (L) ov.

Lut.cyst. (R) ov.
Foll.cysts (R) ov.
Corp.lut. R; ov.
Cyst. ov. (R
Foll.cyst. (R) ov.
Ser.cyst. ovaries
Lut.cyst. (L) ov.
Ser.ctst. gRS ov.
Lut.cyst. (L) ov.

1943

Endomet. (R) ov.
Foll.cyst. gL) ov.
» " R)
Endomet. (R) ov.

Pseudoumuc. cyst. (R) ov.

Foll. cyst (L) ov.

1944

Endomet. of. (L) ov.
Foll. cyst. (R) ov.
Simple cysts (L) ov.
Ser.cyst. (R) ov.
Foll.cysts. (EK) ov.
Degen.corp.lut. éLz ov.
Pseudomuc.cyst. (L, ov.
Foll.cysts., ovaries
Fibroma of (R) ov.

Previous
Hysterectony

Nil
1]



No.

340
341
342

343
344
345
346
347

348
349
350
351

352
353
354
355

356
357

Initials

MNrs.
1"

lirs.
"

Miss

Mrs.,

1 42cC
I‘JI.DO
R.:icC

E.licE

JMcK
M.H'
A. McX

M.H.
E.B

g e

38
38
21

21
24
27
43
20

33
22
36
30

30
317
21
22

35
217

Clinic
‘Number

15636
15914
15827

159354
16062
16055
16600
16961

17986
16691
16920

5397

18590
18622
18485
19611

16151
15841

43
Pathol ogy

Foll.cysts. of (L) ov.
Lut.cyst. (L) ov.
Foll.cysts. (R) ov.

1945

Foll.cysts. ovaries
Terat. (L) ov.
Foll.cysts. (R) ov.
Foll.cyst (R) ov.
Pseudoumuc. cyst. (R) ov.

1946

Simple cysts. ovaries
Foll.cyst. giR) ov.
Foll.cysts (R) ov.
Foll.cyst gﬁ) ov.
Lut.cyst. (L) ov.

1947
Lut.cyst. (L) ov.
Foll.cyst. (L) ov.

Lut.cyst. (R) ov.
Foll.cysts. (R) ov.

1948

Simple cysts - ovaries

" Endomet. - ovaries

Previous
Hysterectomy

Wil

"

"
i
"



44
Cases of Oophorectomy 1948 - 1955

No. Initials nge Clinical Pathol ogy Previous
Number Hysterectomy

1948
358 Lrs. E.C. 30 20381 Ectopic Preg. (L) - Nil
359 " KJL. 33 12538 Endomet. gL) "
360 " H.S. 32 12669 Endomet. (L) "
61 " J.McB 24 204717 Cyst. (R) ov. "
%2 " J.uicl 27 20515 Foll.cyst. (L) "
%3 " AueI 40 5510  Ser.cyst. (L) "
64 " M.C. 26 12768 " R) "
%5 " AN, 19 5514 T.B. Salp . (R) "
%6 " N.C. 31 11159 Ectopic (R) "
67 " C.T. 34 20508 Indomet. (L) "
%8 " kLT, 35 12830 Ser.cyst. (R) "
369 " J.P. 33 5590 Endomet. (R. & L.) "
370 " D.T., 25 20569 Tubo-ov. abcess (L) "
371 " KLV, 36 5577 Ectopic Preg. (R) "
372 " M.H. 40 12874 " "
373 0" M.JieCo 27 5596 pseudomuc. cyst (L) "
3714 " l.E. 36 20741 Fibroma (R)

Foll.cyst (L) "
375 " kLR, 26 12917 T.B. Salp. (R) "
376 " idJucC 43 20750 T.B. Abcess (L) "
317 " J.C. 52 5604 Pseudomuc. cysts. (R & L) "
378 Miss .S, 27 12948 T.B. Salp. (R. & L.) "
3719 birs. i.W. 28 4650 cer.cyst (R) "
380 " .G, 35 12921 Chron.salp.ooph. (R & L) "
k1< AL N 26 12929 Ectopic Preg. (L) "
382 " H.weFP 25 20525 Tubo-ovarian ibcess (R) "
383 " LA, 21 12961 T.B. Salp. (R) "
384 " E,P, 43 14981 Ser.cysts. adenoma (L) Hysterectomy 1944
385 v LC. 69 5372 Ser.cyst gL Nil
386 " M.B. 31 20646 Endomet. (L "
387 " L.E. 28 16872 T.B. Salp.ooph. "
388 " C.C. 38 20509 No abnormality (R) "
389 " LY. 7 20454 Papil.cysts (R & L) "
3% " .I. 55 12830 Carcinoma of Ov. "
391 " WLF. 25 5691 Ser.cyst. (R) "

1949

392 " .D. 62 13003 Ser.cyst. (R) "

393 " M.a. 62 13050 Fibroma (R) "

394/



45

No. Initials nE€ Clinic Pathology Previous
Number Hysterectomy
394 Liss S.ieG 16 20575 Foll.cyst. (R) Wil
395 kirs. x.N. 36 20315 Eydrosalpinx. (L) "
396 " AJueG 32 20835 " (E & L) ' "
397 " R.B. 30 20326 salp. (R) "
398 " J.N. 28 20%24 Lut.cyst. (R) "
399 " C.T. 64 13022 Brenner (L) u
400 " A.G. 30 13175 T.B. Sdp.ooph. (R & L) ;
401 " J.H. 32 13194 Foll.cysts (R) n
402 " A.S. 26 13181 Cyst. ov. (R) "
403 " L.B. 32 20373 Pseudomuc. cyst (L) ‘ "
404 " J.W. 33 13793 = Salp.ooph. (R & L) "
405 Lfss E.D. 34 5884 Lut.cyst. (L "
406 " V.4, 24 12415 Ser.cyst. (R "
07 " K.McR 52 13238 Carcinoma of Ov.(R) "
408 lirs. J.T. 28 13211 Foll.cyst (R "
09 " J.T. 30 13213 " L "
410 " M.S. 38 21013 Fibroma ER & L) "
411 " B.McC 38 21059 Fibroma (R)
Foll. cyst (L) "
412 " M.eL 36 1321 Lut.cyst. (L) "
413 " J.C. 26 13207 Pseudomuc.cyst. (L) "
414 " M.S. 64 21096 Gran.cell (R & L) "
415 " A.keB 37 5978 Tubal liole "
416 " E.ucR 40 13291 ser.cyst (R) "
417 " M.H 36 21136 Lut.cyst. (L) "
418 " MR 64 1121 Pseudomyc.cyst. (R & L) "
419 " AL, 35 13337 Ser.cyst (L "
420 "  R.S. 43 13383 Lut.cyst ER "
421 " E.F. 34 Priv. Lut.cyst (L "
422 " M.R. 24 19086 Foll.cyst ’Lg
Corp.ilutm ER "
423 " J.R. 31 13428 T.B. Salp.ooph. éR &L) n
424 Miss M.B. 32 13402 Pseudomuc. cyst (R) n
425 Lrs. L.R. 23 13449 ser.cyst (L) "
426 " E.NcC 24 6091 Carcinoma of Ov. "
427 " L.F. 58 21262 Pseudomuc. cyst (L) "
428 " uL.W. 58 Priv. " "
429 " G,5. 29 6098 Foll.cgsts (R & L) "
430 " F.ucG 47 13517 Ser.cyst (R) "
431 Miss S.0'D 28 12635 Salp.ooph.gL; "
432 Nirs. J.a. 37 13527 Foll.cyst (L "
433 " L.D. 37 6177 Pseudomuc.cyst (L) "
434 " ELa. 25 Priv. No abnormality n
435 " 1.5, 31 13519 Pseudomuc.cyst (L) "
436 uiss 3.Y. 36 Priv. Do. "
437 Lrs. W.F. 26 21933 Eetopic "

438/



No. Initials

438 iirs. C.F.

439 " J.H.L
1 e
33? " Q.W.
442 " E.W.
443 " M.%.
444 " M.R.
445 " 4.D.
446 " M.G.
47 " H.B.
ws v M
M9 "M MLH.
450 Miss L.F.
451 Mrs. L.E,
452 " A el
453 " k.ch
454 U N.G.
455 " B.K.
45 " J.lick
457 " R.P.
458 " ii.R.
459 " C.kcC
460 " C.u.
461 " C.L.
462 " Li.L.
463 " M.B.
464 " J.H.
422 " L. B.,
4 "uLY.
467 " L.kcE
468 liss B.C.
469  Mrs. £
470 " C.H.
471 " Joedi e
472 " J.kcG
473 " N.O'C
474 " C.N.
475 n H.R.
476 " E.L.
477 0" K.
4718 v L.iek

479 kiiss k.ucX
480 Lirs. Li.icC
431/

32
41
25
40
24
35
49

43
24
25
39
51
22
32
25
31
51
42
19
57

Clinic Pathology

Number
6255 Lut.cyst.

21523 Carcinoma of ov. (L)

21259 Chron.5als.ooph (R)
6271 Ectopic Preg. (L)
7272 Dermoid (L)

21510 Ser.cyst (L)

13614 Foll.cyst (R) ,
6299 Carcinoma of ov. gR)
6305 Chron.Salp.ooph. (R)
5229 Ectopic (R)

13560 ser.cyst (R)

13678 T.B. Salp. (R)

13696 Salp. (L)

21625 " (R)

21551 Pseudomuc.cyst (L)

13741 "

13757 Lut.cyst (R)

21200 Pseudomuc.cyst {(R)
6415 Ser.cyst (R)

21725 Foll.cyst (R)

12691 Endomet. (R)

6481 Ectopic
1950

14107 Ser.cysts (R & L)

22257 Simple cysts {R & L)

Pr.216 Dysgerm. (L)

6667 Foll.cyst (L)

22213 Pseudomuc.cyst sR;

14149 " L

22235 Cystadenom. (R)

12545 Foll.cyst (R)

2406 Endomet. (R)

22341 Ser.cystad. (R)

14233 Salp.ooph. {(R)

11313 Tub —-Ov. abcess [k & L)
€848 Pseudomuc. cyst zL)

14275 Lut.cyst L)

14315 Tubal mole (L)

14300 Endomet. (L)

13212 ser.cyst (L)

14327 Pseudomuc. cyst (R)
6942 " cysts (R & L)

22558 . cyet (L)

22574 Gran.cell tumour (L)

Previous
Eysterectomy

Nil
1



No.
=2

481
482
483
484
485
486
487

489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504

505
506
507
508
509
510
511
bl2
513
514
515
516
517
518
519
520
521 -
522
523/

41

Initials g€ Clinic Pathology
Number
Miss L.P. 34 2217582 Pseudomuc, cyst (L)
irs. .0, 29 22720 Tubal mole (R)
" ILT. 49 14487 Path.unknown. Ov.cyst (L)
" UK. 41 22777 bimple cyst (L)
" M.MeL 49 14535 Pseudomuc. cyst (L)
" J.D. 50 7126 ser.cyst (R
MW, 24 17831 Lut.cyst (L
"Gk 54 14539 Pseudomuc. cyst (L)
" WJMeD 30 14544 Ectopic (L)
" LJdicF 48 22835 . Simple cysts (R & L)
" E.T. 47 14528 Pseudomuc. cysts (E & L)
¥iss W.R. 50 22916 " (R)
krs. E.C. 46 22946 Brenner %tum. .L)
" K.JLel o 32 22919 Endomet. (R)
"W 40 14580 Pseudomuc. cysts (R & L)
" W.L. 36 18344 Lut.cyst (R
"o KJMeI 62 14660 Ser.cyst gR
iss l.S. 34 22984 " L
Vrs. M.M. 28 23048 Salp.ooph. (L)
Miss M.D. 28 23689 Ser.cystad. ng
lirs. M.D. 24 23689 " R
"OMLVH. 38 23079 " (L)
" LLP. 27 23117 Pseudomuc, cyst ELg
v L0, 67 7314 " R
1951
" L.B. 50 23190 Pseudomuc. cyst (L)
Miss M.McC 27 23293 Salp.ooph. (R)
Li*s. E.H. 29 23279 Ser.cysts §R & L)
" .G, 28 13043 Foll.cyst (L)
kiss M.McG 18 23269 T.B. Pyosalp. (R)
Mrs. «.C. 38 23284 Simple cyst (L
"R, 25 23282  Foll. cysts (F
" MJMehA 63 23282 Pseudomuc.cyst (L)
" WLW 43 742C "
" J.P. 41 14357 Dermoid (R)
LU S 29 23567 Grun.cell tumour (L)
g, 26 22317 Ov.Preg.
" M. B. 34 Pr.378 Indomet.
"ELE. 37 23457 " (L)
" MJH. 2 281381 Pseudomuc.cyst {(R)
" M.R. 57 Pr.396 " cysts (R & L)
" K.eP 59 14612 " cyst (R
" K.R. 32 7532 Foll.cysts (R & L

Previous
Hysterectomy

Nil

1]



48

No. Initials sage Clinic Pathology Previous
‘Number Hysterectomy

523 lirs. M.C. 42 23605 Endomet. (B & L) Nil
524 " L.P 37 15012 Pgeudomuc.cyst [(R)

Simple cyst (L) "
525 " WL, 31 23615 Lut.cyst (R) "
526 " M., 55 23605 idenscarcin. ov. (E & L) "
527 " E.H. 25 1657 Simole cyst (L) "
528 " J.B. 35 15079 " "
529 " k.ueD 35 1634 ser.cyst (R) "
530 " C.C. 57 23697 Simple cyst (R) Sub.total Hyst.

25 years ago

531 " LL.H. 43 1714 Dermoid (L) Nil
532 " B.D. 29 13603 Corp.lut. (L) : "
533 " i.P. 50 Priv. Chron. Salp. (R) "
534 " C.H. 41 7792 Chron.Ooph. (R) "
535 " W.M. 32 23914 Ectopic Preg. (R) "
53 " M.B. 48 23921 Pseudomuc. cyst {L) "
537 " l.McC 59 Pr.446  Pibroma (L) "
53 " P.D. 29 7785 Corp.lut. (L) "
539 liss M.B. 28 7805 Endomet (R) "
540 " M.C. 61 23975 Cystadenofib. (L) "
541 lrs. 1.C. 40 24030 Simple cyst (L) "
542 " W.J. 43 7183 " "
543 " Maew. 31 Pr.459  Pseudomuc.cyst (R) ‘ "
544 " J.C. 32 23596 Oopn. (R) "
545 " C.keG 30 15366 Endomet. (L) "o
546 " A.R. 48 24043 Dy~gzerm. (R) "
547 " M.T, 59 24061 Gran.Tumour (R) "
548 " W.D. 20 24059 Pseudomuc.cyst (R) "
549 " I.L. 49 24036 Cyst .Carcinoma ' "
550 " 4.D. 33 24083 Pseu¢omuc.€L; "
551 " I.0. 68 7891 ser.cysta.(L . "
552 " C.B. 26 7933 Pseudomuc.cyst (L) "
553 " 1.C. 44 7983 Carcinoma of ov. (R & L) "
554 " A.P. 28 8006 ser .cyst (R) "
555 " M.X. 23 24261 Simple cyst (L) "
556 " I.C. 29 24257 Pseudomuc. cyst (L) "
557 ~ " .o, 53 24342 Ser.cyst (B & L) "
558 " C.ucha 39 24313 " (L) "
559 " J.W. 25 25566 Ectopic (L) "
560 " K.L. 30 15599 Ser.cyst (L) "
561 idss I.H. 29 15575 " "
562 Lrs. I.C. 45 8045 Ser.cyst (L) n
563 " A.R. 47 1575 " (R) "
564 " J.W. 32 6143 Endomet. (R) : "
565 " ui.R. 31 24475 Corp.lut. (R) L
566 " E.S. 25 8147 Pseudomuc. cyst. {R) "

567/



49

Yo. Initials 4Age Clinic Pathology Previous
Number Hysterectomy
567 lirs. L.¥eP 38 3583 Simple cyst (L) Wil
58 " J.H. 45 15711 Ser.cyst "
569 " J.B. 48 23769 Simple cyst (L) "
570 liiss w.D. 52 12544 Carcinoma of Ov. "
571 &rs. R.B. 25 24559 Salp.ooph. (R & L) "
572 " AL 51 22021 Pseudomuc. ZL) "
573 " L.H. 35 24719 Do. . "
1952
574 Lirs. K.J. 57 15852 Cystad. (R) "
575 " E.H. 56 15880 Pseudomuc. (L) "
516 " M.J. 34 24580 Ectopic Preg. (R) "
577 " M.H. 29 24712 Ser.cyst (L) "
518 " S.B. 68 8322 Pseudomuc.cyst (L) "
579 " 0.B. 30 15838 Ser.cyst (L) "
580 " C.F. 25 2480 Corp.lut. (R) , "
581 -"  ALF. 25 14682 Fibroma (R) "
582 " W.Mck 50 24889 Carcinoma of ov. (R & L) "
583 " A.keT 40 15951 Ser.cyst (R) "
584 " L.icN 46 4095 Xrukenberg (R) i
585 " B,icE 57 24908 Simple cysts (R & L) "
586 " 4.W. 22 15980 Foil. Cyst (R) "
587 " M.H. 33 1370 Endomet. (R & L) "
588 " AL.E. 26 1384 Ser.cyst (R) "
589 " L.F. 21 8432 pseudomuc. cyst (L) "
590 " K.M. 55 2465 Dermmoid (L) "
591 " I,W. 55 8464 Pseudomuc. (L) "
592 " liMcD 36 25028 Corp.lut. (R) "
593 " J.C. 22 25038 Foll.cysts (L) "
594 " AP, 37 8324 Simple cyst (R) - "
595 " I.L. 27 1381 Foll.cyst (L) "
596 " M.H. 23 25052 Corp.lut. 2L) "
597 liiss M.R. 66 13410 Thecoma (R)
: Fibroma (L) "
598 " LK. 50 25084 Chron.salp.ooph. (R & L) "
599 lirs. A.3. 35 25160 Foll.cyst (L "
600 w C.R. 31 15105 ser.cysts ?R "
601 " N.icC 19 25146 Corp.lut. §L) "
602 " S.F. 34 16135 Foll.cyst Lg "
603 " L.R. 43 25239 Corp.lut. Zm "
604 " A.5. 60 16198 Ser.cyst (Lg "
605 " u.C. 29 8580 Endomet. (L "
606 " L.R. 48 10894 Pseudomuc.c, st (L) "
607 " E.F. 30 8128 Salp.ooph. (L) "
608 "  I.B. 37 4840 Corp.lut. (L) "

609/



No. Initials £Z€ Clinic Puthology Previous
Number Hysterectomy
652 Lirs. &.C. 36 1221B Ectopic Preg. (L) Nil
553 " U.G. 62 26007 Brenner (E) "
654 " N.P. 36 17034 Pgseudomuc. cyst "
655 " E.k. 21 25757 Ser.cyst (L) ‘ "
656 "  R.S. 72 3317 ®seudomuc. cyst (R) "
657 " A, 54 225 Fibroma [E) .
: ' ~ Oophoretis (L) "

658 " E.D. 45 26059 Corp.lut. (R) "
659 " J.wcF 36 26060 Uniloc.cyst (L) "
660 " E.W. 33 6771 Corp.lut. (R) . "
661 " I.W. 58 26009  adenocarcinoma ov. (R) "
662 "  C.G. 33 26090 Ser.cyst (L) "
663 " C.iick 29 26071 " "
664 " Li.WcK 46 9139 Fibroma "
665 " J.G. 37 23655 No report "
666 " H.L. 47 17100 Ser.cystad. "
66 " C.F. 49 267 Pr. Simple cyst (L) "
668 " W.C. 26 14389 Ser.cysts (R & L) "
669 " J.B. 25 26184 Foll.cysts (L) "
670 "  R.H. 35 271 Pr. Corp.lut. (R) : "
671 " M.D. 35 23661 Blood cysts (L) "
672 " BE... 58 26205 Ser.cyst (R & L) "
673 "  C.ica 38 = 26236 Fibroma (L) "
674 " M.J. 69 17230 Pseudomuc.cyst [R) 4 "
675 " L.S. 47 26289 Ser.cyst (R) ‘ "
676 " M.S. 34 26314 Hydrosalp. (L) "
677 Miss I.3. 24 17322 Fibroma (L) "
678 Nrs., C.L. 33 2289 Pseudomuc.cyst , "
679 " i.G. 23 9235 Fibroma "
680 " Al 53 Priv. Ser.cyst (R) "
681 " E.D. 50 17368 Pseudomuc.cyst (R) "
682 " A.C. 57 9329 Dermoid gL "
683 " E.D. 36 17360 " R "
684 " HK.J. 34 9507 Foll.cyst (R) "
685 " M.ucL 27 17413 BEctopic (L) "
686 " M.G. 30 20161 Corp.lut. (L) ' "
687 "  M.B. 47 9367 Pseudomuc.cyst (L) v "
688 "  k.E. 41 17440 "

. Cystadenecarcinoma (L) "
689 " S.eN 33 26549 Chron.salp.ooph. (L) "
690 liss C.J. 44 17438 Eydrosalp. (R & L) : "
691 irs. E.S. 32 25853 Iut.cyst. (R) "
692 Liss C.B. 16 7181 Ser.cyst (L) "
693 " N.T. 19 Pr. Tubo-ov.abcess (L) oo
694 lirs. 4.C. 14 16355 Pseudomuc. cyst (L) "
695 " W.D. 26 353 Pr. GEndomet. (L) "

695,



609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
547
648
549

650
651
652/

Initials

1"

1"

M.B.
E.iich
Noasile
H.D.
E.L.
M.B,
D.A.
I.%.
M.W.
M. .
Johi.
E.H.
P.E.

M.A.
A,a.

. C.licG

M.W,
AT,
A.C.
E.P.
M.B.
M.KcK
oS
« 3.
JaicD
E.C.

L.B.

Age Clinic

- Number
38 16500
52 8651
70 3672
45 16279
35 18870
43 8725
29 20529
49 14713
53 25508
36 8805
30 13156
34 25531
50 25540
57 16353
32 25519
44 Priv.
23 3816
37 16524
41 25600
41 20561
35 13397
32 16390
52 256016
32 16384
33 169B
17 16422
29 16349
36 Priv.
71 16477
32 15366
40 25756
34 16505
27 15619
18 8957
47 16565
37 Pr.
30 25908
35 25588
36 25957
25 6279
50 23618
31 25203
45 25982

‘Corp.lut., gR)

51

Pathol ogy

Corp.lut. (L)
Simple cyst [E)
Ser.cyst (L

n /R
Corp.lut.zﬂ)
Cystaden.carcinoma (L)
Ser.cyst (R)
Pseudomuc.cyst (R)
Simple cyst (L)
Ser.cyst (L)
fubo-ov. abcess (L)
Ectopic
Fibroma (R & L)
Pseudomuc. cyst (L)
Ser.cyst (R)
Pseudomuc.cysts (R & L)
Ectopic Preg. (R)
Simple cyst (L)
Pyosalpinx (L)
Foll.cyst (R & L)
Ectopic Preg. (L)
Foll.cyst (L)
Dermoid (L)
Endomet. (R)
Foll.cyst (L)
Ser.cyst. (L)
Ectooic preg. (L)
isdeno.carcinoma ov. (L)
ser.cyst (L)
Foll.cyst (R)
salp.ooph. (R)

1

Ectopic Preg. (R & L)
ser.cyst (R)
Cuoc.cysts (R & L)

1" R
Ser.cyst (R)
"Blood cyst" (L)
Ser.cyst (R)

Gran.cell (L)

1953

Endomet. (L)
Pseudomuc. cyst

frevious
Hysterectomy

Nil

"
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697
698
699
700
701
702
103
104
705

706

707
708
709
710
711
712
713

114

115
116
717
718
119
120
- 721
122
123
124
125
726
127
728
129

Initials ) Clinic
. Number
Vrs. w.mckK 33 26686
M M.ica 62 26734
" ALH. 25 17551
" A.B. 37 16478
" Jelia 81 17650
" L.S. 59 9573
iss C.G. 20 9580
lirs. A.T. 68 26380
" J.H. 33 26508
" MW, 33 26917
" F.B. 55 16137
" H.S. 37 17759
" J.kel 62 26998
" J.W. 39 27013
" A,C. 44 Priv.
" E.B. 26 27058
" E.iicC 63 9683
" J.T. 53 27029
M J.C. 38 97456
" d.R. 34 9791
" I.keX 23 27133
" 1.7, 26 17391
" .. 33 27237
" K., 37 17926
" A.ucK 28 12050
" M.C. 45 Priv,
" 0.4icG 35 18035
Miss J.L. 20 18071
3L, 34 18170
krs., L.L. 13 12237
i A.B. 24 183233
" L.P. 34 100656
-n ¥.4MeG 78 10058
" 5.G. 29 10080
" D,icK 45 18255
" I.H. 52 27703
" ©.06eC 53 10111
" J.D. 60 10108
" M.H. 22 10121
" L.R. 28 from
laf .Hos.

52

Fatzology

Foll.cyst (E)
Pseudomuc. cyst {R)

] L)

] R)
Fibroma (R)
~denpcarcinoma ov. (R)
Pseudomuc. cyst (R)

1]
Corp.lut. (R)
Pseudomuc. cyst (R)
" (L)

Uniloc. cyst (L)
Ser.cystad. (R)
Endomet. gL)
Dermoids (R & L)
“seudomuc. (L)
idenocarcinoma ov. ( R
Pseudomuc. cystad.
carcinoma (R)
Dermoid (L)

1924

Foll.cyst (R & L)
T.B. Salp.ooph. (R)
Foll.cyst ER)& L)

1" L
Dermoid (L)
Ectopic ER)
Ovar.Haeu. (R)

"

Simple cyst (R)
Tibo—-ov,. aicess

Pgeudomuc. cyst
3]

& L

NN
=s =] o
g
~

)
Dermoid (L)
Pgeudomuc. cyst (L)
Simple cyst (L)
Fibroma (R & L)
Ser.fyst (L)
ser.cyst ZR)
Pseudomuc. cyst {L)
Foll.cyst (L)
ver.cystad. (L)

’revious
Hysterectomy

Nil
1"

&L) H



YNo. Initials Age Clinic Pathology 2revious
Number Lysterectomy
736 Nrs. H.s. 36 18325 Pseudomuc.qget (L) Nil
737 " K.EeB 33 15330 Salpingitis (L) "
738 liss i.B. 15 18377 Dermoid (L) "
739 lirs. 4.7, 60 18309 ser.cystad., (L) "
740 " A.G. 33 10184 Ectopic (L) "
741 " H.E. 25 29907 Rt.salp.ooph. "
742 " HLN, 19 10217 Pseudomuc. cyst (L) "
743 " k.7, 43 27907 Simple cyst (R) "
744 " AN, 26 10226 Ser.cystad. (L) "
745 " E.Y. 2 12934 " "
746 " N.S. 32 10273 Tubal .preg. L "
747 " S.DL. 64 18483 Ser.cyst (R) : "
748 " I.i. 43 23079 Pseudomuc cyst [(R) "
749 " E.s. 53 9142 Fibroma {R) "
750 " H.P. 21 28158 " ’ "
751 " i.E. 21 18543 v (L) "
752 " B.D. 32 10370 Subacute salp. (L) "
753 " MLT. 30 10355 Pseudomuc. cyst (Z) "
754 " C.k. 32 27917 ser.cyst (R) "
755 ."  B.L. 40 28153 Fibroma (R) "
756 " H.McR 33 28256 Ser.cystad. (R) "
757 " M.S5. 31 27169 Corp.lut. (R) "
758 " R.R. 36 2829 Dermoid (L) "
7%9 " I.L. 30 17885 Endomet. (R _ "
760 " J... 39 29306 Corp.lut (L "
761 Miss L.uicC 57 281384 Ser.cgst 'R "
762 lirs. C.35. 28 10434 " L "
763 hiiss F.icD 27 10491 ser.cyst (L "
764 lrs. L.S. 44 18709 adrenal tum. of ov. (L) "
765 " WML.i. 24 10511 Foll.cyst (L) "
166 liiss M.C. 23 Pr. Ser.cyst (R & L) "
167 E.R. 21 18826 Pseudomuc.cyst (L) "
, 1925
768 iirs. C.ucK 37 10560 Corp.lut. (L) "
769 -"  G.F. 31 24840 Ser.cyst (R) n
770 " A.D, 61 23256 Pseudomuc. cyst (R) "
771 " A.B. 21 18774 Ser.cyst (R) "
772 " MJO'R 25 10620 Pseudomuc. cyst (L) "
773 " E.ucl 21 10660 Lut.cyst (L) "
174 " Wi, 52 55B Pr. Adenocarcinoma of ov. Prev.Hyster.
(origin unknown) & removal of
Rt. Ovary
775 " k.C. 34 13963 Ectopic (L) Nil

76/



776
177
778
179
780
181
182
783
184
785
786
787
788
789
790
791
192
793
194
795
796
197
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821/

Initials

M.C.
ade
oA,
R.i.
M, icG
S.lch
A,B.
P.F.
E.G.
JoWe
M.A.
M.X.
S,
H.H,
MW,
M.T.
k.F.
G.o.
M.F,
AP,
M.VeN
E.a.
Mok,
A.H.
N hicL
E.B.
C.KE.
I.B.
I.7.
6.licE
M.C.

=

rLE '€

34
49
79
41
25
21
35
26
38
21
51
32
41
34
51
60
46
50
44
30
28
38
29
217
25
28
28
18
37
21
41
72
25

63
33
28
29
55
43
37
30
56
35
37

Clinic
Number

18963

3498
28584
11468
12054
28757
28725
12065
23519
28505
Pr.
24097
11154
28700
28837
Priv.
10370
28842

9927
10899
29014
10945

6979
11005
28387
18209
11029
28805
28199

7860
11051
19254
11090
29109
29238
11076
23692

2568
13059
Priv.

8278
29393
19360
19369
26406

54
Patholoﬂz

Letopic (L)
Fibroma (R & L)
ser.cyst (E & L)
Ser.cyst (L)
ser.gyst
Foll.cyst
Ser.cyst
Salp.ooph. (R)
Ser.cyst (R)
T.B. Salp.ooph.(L)
Carcinoma of Ov.
Fitroma (R)
Ser.cyst (R & L)
Corp.lut. (R)
Ser.cyst (R)
Ser.cystad.carcinoma
isbeess of Corp.lut.
Pseudomuc. cyst
Chron.salp.ooph.(R)
Pseudomuc. cyst (Rg
“seudomuc, cyst EL
Ser.cyst (L)
Foll.cyst (R)
Ser.cyst (R)

"

Dermoid

Pseudomuc.cyst

Foll.cyst

Ser.cyst (R)

Dermoid (R)

Pseudomuc. cyst (R)
"

Corp.lut,.haema,
T.B. Salp.

Ser.cyst (R)
Chron.Salp.ooph. (L)
Eetopic Preg. (R)
Corp.lut. (R)
Ser.cyst gR)
Endomet. (R & L)
Pseudomuc,cyst
Foll.cyst (L)

Papil.adeno-carcinoma (L)

Corp.lut. haema.
Hydrosalp.(L)

Previous

Hysterectomy

Nil
1"
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No. Initials Age Clinic Pathology Previous

- Number Hysterectomy
821 Lrs. 4.C. 33 29492 No report Nil
822 "  G.G. 64 29487 Pseudomuc.Cyst (L) "
823 " N.L. 32 19454 Ser.Cyst (L) "
824 "™ IN.kcC 32 11291 Simple cyst (L) "
825 MNiss I.S. 27 19431 Pseudomuc.Cyst [L) "
826 lrs. k.C. 28 19452 Do. "
827 "  M.L. 41 29559 Tubo~ov. T.B. (L) "

Cases of Laparotomy in which the pathology was known
t0 be ovarian or possibly ovarian

12§O
828 Mrs. C.McI 36 1615 Salp.oophoritis o
829 " A.5. 31 1618 Chron. Salp.oophoritis "
1931
830 " N.C. 29 1933 Chron. Salp.oophoritis f
831 " M.McF 46 1963 Carcinomatosis "
1933
832 "  S.A. 59 2661 Carcinoma of unknown origin "
833 " M leK 50 3191 Carcinomatosis "
834 " M.ldcL 60 3207 Carcinoma of Ov, "
835 " M.F. 39 3346 Sarcoma of Ov. "
1934
83 v I.S. 28 3385 Chron.Salp.oophoritis "
837 =" M.N. 66 1027 Pelv.carcinoma ,unknown
origin : "
1935
838 uiss E.L. 49 5401 Pelv.malig.dis. origin

unknown "
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No. Initials Age Clinic . Pathology Previous
Number Hysterectomy

1936

839 Mrs. G.kL. 29 6585 Chron.Salp.oophoritis Nil

840 " AP, 62 6659 Carcinomatosis. origin

unknown "

841 " M.MeG 55 6689 Carcinoma of Ov. "

842 Miss V.S, 24 6783 Sarcoma of Ov. "

843 " I.W. 21 6920 T.B. Salp.oophoritis "

844 Mrs. C.W. 26 6981 Do. n
12 39

845 " J.McI 39 2958 Chron.Salp.oophoritis "

846 M MWL 10379 Carcinoma of Ov. "
1940

847 " L.A, 11227 Carcinoma of Ov. "

848 u F.J. ’ 30 11254 » DO. n
1941

849 " M.O'B 33 11772 Carcinoma of Ov. "

850 n A,C. 30 12704 - Do. of Ovaries "
1942

851 "  A.P. 41 13334 Carcinoma of Ov. "

852 " A.T. 53 13493 Do, "

853 " A.C. 25 13614 T.B. Salp. Oophoritis "

854 " H.B. 41 13493 Carcinoma of Ov. "
1944

855 v C.R. 47 15464 Carcinoma of Ovaries "

856 M S.0'B 42 15544 Do, of Ov. "
1945

857 » J.C. 35 17084 Carcinoma of Ovaries "

1946
858 " u.,NeL 45 17902 Carcinoma of Ovary "

859 " i.L. 52 18049 Carcinoms of Rt.Ov. "
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No. Initials Age Clinic Pathology Previous

- Number Hysterectomy
1947
860 lirs. E.M. 26 16062 Carcinoma of Ov. Nil
1948
861 " M.C. 52 15094 Carcinoma of Ov. .o
862 " M.H. 62 62B Carcinoma of unknown origin "
1949
863 " M.P. 38 15361 Secondary carcinomatosis "
nodule
1952
864 " A.G. 48 24694 Adenocarcinoma of Ov. "
865 M A.C. 54 B.52 Carcinomatosis of Peritoneum "
gee " I.G. 47 16421 Carcinoma of Ovaries "
867 "™ E.R. 46 16518 Adenocarcinoma of Ov. "
868 " M.G.. 58 23710 Adenocarcinoma "
869 "  L.C. 71 Do, unknown origin "
1954
870 " R.a. 54 18288 idenocarcinoma of unknown
origin o
871 " D.i. 45 18593 Sarcoma of unknown origin "
-1955
872 " I.F. 75 11049 Adenocarcinoma of unknown

origin "
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is removed)
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PART

I




OVARIAN ACTIVITY FOLLOWING . HYST&uCIOMY




 GENERAL INTRODUCTION




THE TWQ VIEWPOINTS

Gynaecological suréeons may be said to be divisible into
those who, when performing the operation of hysterectomy,
make it partvof their routine simultaneously to remove the
ovaries, and those who endeavour, at least in the pre-
menopausal patient, to conserve all possible ovarian tissue,
unless gonadal pathology or pelvic malignant disease dictates
for them a more radical course of action.

Protagonists of bilateral ocophorectomy offer two
arguments in support of their practice. The first is that
once the uterus has been removed ovarian atrophy and
cessation of function socon follow, and the second is that
removal of a wOman's ovaries precludes the possibility of
that particular patient developing, at a subsequent date,
carcinoma of these organs.

‘Those whose policy it is to conserve the ovaries whenever
possible usually attempt to justfy their more cautious
attitude by pleading a natural reluctance to excise tissue
which has the appearance of being healthy and still

functioning, adding perhaps a word of scepticism concerning

the/



the‘alleged early atrophy of the ovaries which is said by
gsome to ococur after hysterectomy has been performed. They
sometimes give, as an additional reason for conservatism,
their belief that oophorectomy, when carried out on & woman
during the reproductive period of life, by abruptly depriving
her of the ovarian hormones, is likely to precipitate a more
severe menopause than that which occurs as a consequence of
the gradual physiological decline in ovarian activity which,
they contend, ensues if the ovaries are left at operation.
Typical of those who hold that removal of the uterus
ought alsgo to imply the simultaneous removal of both ovaries
was the late Professor James Hendry who writes as followss—
"When the uterus has been removed, the balance of
"elinical evidence is that the conservation of ovarian
"tissue, even under the most favourable conditions,
"makes little difference to the onset of menopausal
"symptoms. The variation in individual cases is hardly
"greater than the menopausal variations in hezlthy women."
(Hendry 1936).
It is unfortunate, however, that perusal of the article
from which the above guotation has been taken, reveals
remar<ably little evidence which either supports or refutes

its author's contention. Professor Hendry refers to the

results of the investigation into the menopause conducted

by/



by the Council of the Medical Women's Federation (1933).
This disclosed that, of the thousand women interrogated,
62.3% suffered from hot flushes and "10.3% were definitely
"incapacitated", whereas only "15.8% passed through the
"menopause without symptoms'. From these figures,
Professor Hendry seems to imply that any discomfort that
may attend a surgical casiration is not likely to be much
worse than that of a physiological menopause. No compari-
son, however, is made between the symptomatology of those
whose ovaries have been removed and those whose ovaries
have been conserved, and the value of this article as a
contribution to the elucidation of the problem on which it
attempts to advise, is minimised by a total absence of
statistical detail concerning the oophorectomised subject.
Moreover, 3essums and Murphy (1932) in an analysis of
91 cases of hysterscctomy with complete or Qartial
congervation of the ovaries in women all of whom were under
the age of 36 at the time of operation, have reported the
appearance of what they considered to be unmistakable
symptoms of the menopause in 43.9% of their subjects before

they had reached the age of 40, a finding which would tend

to/



to suggest that hysterectomy,even when performed with
conservation qf the ovaries,may sometimes result in a
premgture decline in ovarian activity.
On the other hand, Richards (1951) in his survey of
vasomotor phenomena following hysterectomy, discovered
that the incidence of hot flushes diminished as the amount
of conserved ovarian tissue increased. He found hot
flushes to0 be most prevalent in subjects who had been
deprived of both ovaries, much less frequent in those wio
had lost one ovary and least common where Both ovaries had
been retained in situ.
Burford and Diddle,{1$36) in a detailed review of
the literature relating to the ovarian changes which are
said to have occurred following hysterectomy,are able to
quote a number of writers, mainly German, who, in spite of
minor discrepancies, seem to concur in the belief that
removal of the human uterus hastens ovarian atrophy and
an apparent cessation of ovulation. Werth, for example,
is reported by these writers, as having‘observed
"an increase in the size of the follicles with
"conspicuous absence of follicular ova in human ovaries
"following hysterectomy",

while Keitler is said to have noted what he thought was

na/



"a significant diminution in the number of
“"follicles after excision of the uterus'.

A similar observation is attributed to Jacobsohn. Then,
Vineberg and Hawks working independently are stated to have
found cystic ovaries when performing laparotomies upon
women who had already undergone the operation of hysterectomy.
Lindig is mentioned as having seen enlargement of the
" follicles after removal of the uterus, Terada as having
observed follicular atresia as a sequel 1o the same operation,
and Schubert as being unable to find ova after uterine
excision.

Formidable though this list of reports appears, it
does not prove that all ovafian activity ceases after
hysterectomy, though it presents evidence thet, in certain
instances, removal of the uterus would appear to have been
followed by a cessation of ovulation.

It is not difficult, however, to quote other workers
whose observations made at laparotomies performed years
after hysterectomy, are completely different from those
ﬁenﬁioned in this catalogue of ovarian decline and failure.
Of these Victor Bonney may be regarded as an‘example.

Concerning/



Concerning the belief that ovaries conserved at hysterectomy
soon exhibit atrophic or degenerative change, he makes this
remarks—
"I have had many opportunities of seeing ovaries
"through an abdominal incision at various periods after

"hysterectomy and they appear perfectly normal'.
(Bonney 1937).

While a normal macroscopic appearance is no guarantee of
uniméaired function, it is equally true that naked eye
impressions of ovarian degeneration such as have been
mentioned need not necessarily denote that ovarian activity
has come to an end.

Bonney also adds a necessary note of warning to those
who, on the basis of what appear to be menopausal symptoms,
argue that hysterectomy has produced a deterioration in
ovarian activity, by stating:-

"It is forgotten that most hysterectomies are
"carried out on patients over forty whose normal
"climacteric is not more than eight or ten years distant’.

He is equally emphatic on the subject of the occurrence of
ovarian pathologybin conserved ovaries, on which he writes
as followss:—

"The number of times I have had to operate on
"ovaries conserved at a hysterectomy can be counted on
"the fingers of one hand and my experience is long and

"large".

Tbough/



Thoughthis is hardly a conclusive argument, it is a
significant comment to come from one who is said to have
performed thoﬁsénds of hysterectomies.

Those whose policy and habit it is to spare the ovaries
at hysterectomy can produce evidence that the menopause of
castration is a severe one in comparison with a
physiological menopause.

Using the vaginal smear as an incex of the enuocrine
function of the ovary, Papanicolaou (1936) has shown that
the atrophic changes which occur in the vaginal epithelium
following the menopause are more pronounced when this is
the result of bilateral oophorectomy, and Bishop (1950)
referring to its symptomatic manifestations states that
the artificiazl menopause

"with its sudden deprivation of oestrogens is
"nearly always stormy".

It comes indeed as no surprise to discover that the
American 5. R. N. Reynolds, in his book "The Physiology of
"the Uterus'", devoteseight pages to the endocrinological
effects of hysterectomy and that this section of the work,
which contains eighty-three references, is summarised by
the author as follows:-

"The /



"The effects of hysterectomy upon the ovary are
"today the subject of divided opinion despite an
"abundance of c¢linical and experimental consideration
"by eminent clinicians and investigators for more than
"gsixty years".  (Reynolds 1949).
It would appear, therefore, that neither those who remove,
nor those who conserve the ovaries at hysterectomy do so
from arguments that rest upon an unassailable foundation-
of established scientific fact.
That this should still be so is the reason why the
present investigation has been undertaken,for the subject

is not only of intrinsic scientific interest but also of

considerable clinical importance.

"
¢
%
2
3




GENERAL PLAN OF INVESTIGATION

Although the character, degree and duration of ovarian
activity follpwing hysterectomy are subjects which have
aroused the curiosity of many workers, only a handful of the
many investigators have attempted to tackle the problem
from more than one aspect, and most of the published work
is weakened by a total neglect of controls.

It is clear, however, that if use were to be made of a
variety of methods of assessing ovarian activity and these
were to produce a general measure of agreement, the conclusions
could then be considered to have a greater significance,
since the fortuitous effects of non-gonadal influences would
thus be minimised, and errors due to adventitious factors
would tend to cancel each other in the results.

It is also obvious that if reliable conclusions are to
be drawn about the activity of conserved ovaries,these ought
to be reached after the results obtained from hysterectomised
suﬁjects whose ovaries have been conserved are compared with
those obtained from women from whom both uterus and ovaries

have/
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have been removed, and also with those obtained from women

from whom neither uterus nor ovaries have been excised.

For thisrreason i* was decided that in this piece of
research three goups of subject would be investigated.

These are:-

(1) Group (a) consisting of women who had undergone, prior to
the menopause, the operation of hysterectomy with
conservation of one or both ovaries,

(2) Group (b) consisting of women of comparable age group and
pelvic pathology who had undergone, prior to the menopause,
the operation of hysterectomy with bilateral salpingo-
oophorectomy, and

(3) Group (c¢) consisting of women of comparable age group,
who had undergone neither operation but whose uteri and
ovaries were still in situ and apparently functioning.

To obtain the subjects for groups (a) and (b) letters
were sent to ex-patients of the Dunfermline and West Fife
Hospital, who had, at least one year previously, undergone
the operation of hysterectomy, inviting them to assist in
this research project.

About ninety women were initially persuaded to participate,
but with the passage of time, these numbers dwindled.

Some, for a variety of reasons, found that they could not

continue to co-operate; others were unable or unwilling to

keep reliable and regular temperature records; a few left

the district before the work was completed, The result was

that/
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that, at the end of eighteen months, there remained
(1) twenty-four women who had undergone the operation
of hysterectomy with conservation of one or both
ovaries, and

(2) twenty-four women who had undergone the operation
of hysterectomy with bilateral salpingo-oophorectomy.

To obtain the support of women who would proﬁe suitable
subjects for group (c) was more difficult.
To overcome this difficulty the records of the
Dunfermline liaternity Hospital were examined, and from these
were obtained the names of fourteen women of ages approximately
comparable to those of groups (a) and (b), each of whom
resided within a radius of about one mile of the hLospital.
This proximity and the fact that all these women had,
within the past two years, been confined in the Dunfermline
Maternity Hospital, enablea one to enlist their co-operation.
It would have been preferable to have had twenty-four
subjects belonging to this group, but since they represent what,
for want of a better term one may call the '"normal woman", the
results they returned, when subjected to the various tests,
were, t0 a great extent, predictable, this type of woman
having frequently been the subject of detaiied and accurate

study/
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study both by gynaecologists and endocrinologists.

It was initially thought that all three groups of wouwen
should be‘investigated from five different aspects and it was
also hoped that every woman in each group woula be inuividually
investigated by each of the five different methods. This
aim was achieved for the first four investigations, but for
reasons which will be mentioned later, it was not consiuerea
necessary to apply the fifth method of investigation to each
subject of all three groups.

The problem of ovarian activity following hysterectony
was investigated by the following methodss-

(1) By the menopausal index, i.e. by a mathematical

assessment of the severity of the menopausal
syndrome made on the basis of & points system.

(2) By the use of teumperature recoras which, if they
exhibitex the uiphasic pattern characteristic of
the ovulating subject, wight be considered as
evidence of the persistence of ovulation following
hysterectomy.

(3) By the use of urinary pregnanediol estimations
designed to clieck the accuracy of the conclusions
reached by means of the temperature records.

(4) By the use oi vaginzl smears stained to show evidence
of cornification and therefore employed as an index
of the oestrogenic activity of the cunserved ovaries.

(5) By bio-assay of pituitary gonaGotrophin.  The

argunent underlying this methou is that when ovarian
oestrogenic uctivity/
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activity subsides following the menopause, pituitary.
gonadotrophin is released from the inhibitory
influence which ovarian oestrogen is believed to
exercise upon it, and its concentration in the
blood and urine of the subject is considerably
increased. By performing bic-assays of this
hormone with the urine of the subject being
investigated, one therefore indirectly forms an
estimate of the strength of the inhibitory
influence of the ovarian oestrogen and consequently
of the functional state of. the ovaries,

The object of these investigations was to attempt to
find an answer to the question of whether or not ovarian
activity continues after hysterectomy. The results might
therefore be said to have some direct bearing on a practical
problem which confronts the gynaecological surgeon when
performing the operation of hysterectomy for some non-malignant
condition. That problem, of course, is whether or not to
remove the ovaries.,

The chance of a conserved ovary subsequently becowing
diseased or even undergoing neoplastic change must also,
however, influence the surgeon as he weighs the "pros'and 'conz"
of oophorectomy.

For this reason it was decided that, in addition to
those investigations, an attempt should be made to express in
mathematical terms the relative likelihood of this contingency.

The request was made to peruse the records of a large

teaching/
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teaching hospital and from the evidence there disclosed
to make an assessment of the degree of risk to which a
patient is subjected when her uterus is removed for some
innocent pathological condition, while her ovaries are
conserved.

The necessary permission was granted, and it is with

such a survey that this thesis concludes.
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Special Note on Drugs and iedicines

The women who agreed to participate in this piece of
research were asked to refrain from taking any form of
drug or medicine during, and for at least two wonths prior
to, the actual performance of the various tests.

These precautions, though applying iﬁ particular to
synthetic oestrogens, were extended as far as possible
to cover all forms of medicine, lest the action of soue
~such agent shoula interfere with the accuracy of the

‘results.
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THE SUBJECTS of the INVESTIGATIONS

Group (a) - Table 1

Cases of Hysterectomy with Conservation of Both Ovaries

No.

la
2a
3a
4a
Ha
6a
Ta
8a
9a,
10z
lla
12a
13a

14a
15

16a

age at

Initials Type of Pathology
time of Opera—
Opera— tion
tion (Total
or Sub
total
Mrs. B.D. 37 6/12ths "Totaf) Caes.Hysterectomy (Accd.Haem.}
" LiJit. 3/12ths " Functional Uterine Laemorrhage
" J.F.[D) 46 11/12ths " ietropathia Haemorrhagia
" E.D. 45 3/12ths u Do.
" J.F.gﬁ‘ 44 4/12+ths " Fibroids
" J.C.\K§ 39 11/12ths H Do.
" L.ueD. 40 6/12ths Subtotal Do.
" J.C.gB) 34 2/12ths Total Functional Uterine Haemorrhage
" W.H.(C) 34 11/12ths " liyohyperplasia
" H,T, 38 9,12 ths L Fibroids
" C.K. 37 5/12ths Subtotal liyohyperplasia,
" ALR. 44 10/12ths Total ketropathia Huemorrhagia
" NJHG(T) 34 7/12ths Subtotal Caes.Hystercctomy (Levere ‘re-
Eclampsia)
L N/12ths Totul Caes.Hysterectony | uccd.Haem.)
" I.R. 7/12ths Subtotal Do. (Severe Lyper-
tension)
" J.MeI 47 Total kyohyoserplasia
Cases with Conservation of One COvary
"MW, 1/12th Subtotal Fibroids
" H.P. 44 5/12ths Total "
" E.C. 44 2/12ths Subtotal "
"JWO'N Do. Caes.Hysterectomy (Mixed accd.

Haemorrhage)



No.

2la
22a

23a
24a

Initials aAge at

time of

Opera-—

~tion

lirs. ¥.D. 47 1/12th
" J.B. 35 3/12ths
Liss L.S. 49 2/12ths
Lrs. &.C. 34 9/12ths

17

Total liyohyperplasia

Caes.Hysterectomy (Placenta
Praevia. dultiparity)

Fibroids

subtotal Fitroids Complicating Pregnancy

4ll patients were premenopausal at the time of operation.

hverage age at time of operation - 40.6 years
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Group (b) - Table II

Cases of Hysterectomy with Removal of Both Ovaries

To.

1b
2b
3b
4b

5b
6b

Tb

8b

9b

10D
11b
12b
13b
141
15b
16D
17b
18b
19b
20D
21b
220
23b
241

Initials soe at
time @f
Opera—
tion
krs. A.3. 40 5/12ths
" ALY 42 11/12ths
" alC. 43 6/12ths
" L.W.(C) 30 5/12ths
" OHWW, 45 6 /12ths
Liss B.F. 47 8/12ths
Mrs. .B. 40 11/12ths
" J.B. 46 7/12ths
" i.B8.(C) 49 6/12ths
" ALH. 38 11/12ths
" L.3.(X) 43 2/12ths
" C.0'G 38 10/12ths
" ILP, 39 2/12ths
" P.P. 29
" AT 31 9/12ths
" WD 40 4/12ths
" C.P. 46 9/12 ths
" MW, (D) 41 11/12ths
" BE.i. 44
L 45
iiss C.licG 41 7/12ths
" 4.E. 48 1/12th
Mrs. BE.Y. 49 1/12th
" E.H. 45

Type of Zathology
Opera-—
tion
{Total
or sub
Total
llysterect.
Total ietronathia Haemorrhagia
" ~denomyosis
" setropathia Haemorrhagia
subtotal Abdominal Preg. adherent to
Uterus
Total Cystic Glandular Iyperplasic
" Fibroids
" Cystic Glandular Zyoerplasia
" ketropathia Haemarrhagia
" Fibroid
" Cystic Glandulor Byoserplasia
" Fibroids
" wyohyperplasia
subtotal kyohyperplasia
Total adenomyosis
subtotal Liyohyperplasisa
Do, Functional Uterine Haemorriage
Do, Fibroid
Total "
Subtotal Fibroids
Total Adenomyosis
" Pseudomucinous Cyst of Ovary
subtotal Fibroids
Total kultiple fibroids
u

Fibroids

all putients were sremencopausal at the time of operation.

average age at time of operation =

42.06
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. Group (c) — Table III

Women who had. undergone neither Hysterectomy nor Oophorectouny

No. ~ Initials LEe

amann ———————— e st

Years

1/12th
R N P I
4/l2ths
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w
.
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5/12ths
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* L] . L[]
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O + Cow

L]
=
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L]
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co

7/12ths
2/12tLs
39 6/12ths
6/12tus
11 ,/12ths
3/12ths
3/12tus
1/12th

¢ 0
[
o P
O

*
~
™

L]
'
[
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Group'Average sge = 42,61
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INTRODUCTION

It was decided that, before proceeding to more objective
and more scientifically accurate methods of investigating the
problem of ovarian activity following hysterectomy, it might
be interesting and even rewarding, to compare the three
groups of women from the subjective aspect.

It bas long been realised that the menopause is
frequently accompanied by a variety of symptoms of which &
typical example is the vasomotor disturbances known as
"hot flushes". That these are very probably related to a
fall in oestrogen production by the ovary is suggested by the
well-known fact that replacement therapy in the form of
natural or synthetic cestrogens very frequently effects a
diminution in the severity of the symptom,if not its complete
abolition. (Hawkinson 1938, Bishop 1947, Kupperman 1953).

A similar response has been observed when oestrogens are
given to the castrated subject. (Bishop 1938).

That relief from menopausal symptoms may, on the
administration of ocestrogens, proceed simultaneously with
maturation of the cells of the posimenopausal vaginal

epithelium/
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epithelium has been reported by Greenblatt and his colleagues.
(1950).

The vaginal epithelium, as will be shown later, may be
regarded as a useful indicator of the blood's oestrogenic
content. It is significant, therefore, that oestrogen
replacement therapy which can convert an atrophic post-
menopausal vaginal epithelium to a vaginal epithelium which
closely resembles, if it is not actually indistinguishable
from, that of a woman during reproductive life, very frequently
produées simultaneous relief from those symptoms generally
regarded as menopausal.

Although writers are not unanimous concerning which
symptoms are to be regarded as distinctively menopausal,
there is a considerable measure of agreement on the subject.
An analysis of the menopause in one thousand healthy British
women carried out by the Council of the Kedical Vomen's
Federation indicated that 62.37 of those interrogated
experienced hot flushes, and that headaches, vertigo and
nervous instability were the symptoms which occurred next
in order of frequency.. (Medical VWomen's Federation 1931).

These findings merely give statistical confirmation to
the symptomatology of the menopause as it has long been

described in many gynaecological textbooks.
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PREVIOUS INVESTIGATIONS

Basing his cdnclusions on a survey of more than 300
woﬁen, all of whom were under the age of forty-five at the
time when hysterectomy was performed, Richards (1951) found
that within two years of operation,27% of those whose ovaries
had been conserved had aslready developed hot flushes, and that
52% of those from whom one ovary had been removed showed
this symptom. Of those subjects on whom bilateral
oophorectomy had been performed however, no fewer than 987
had experienced hot flushes, the symptom usually showing
itself within a few weeks of the removal of the ovaries.

If the hot flush is to be regarued as a symbol of the
ovary's decline in activity, the above figures suggest that
when the ovaries are preserved at operation they continue
to function, in the majority of cases, for at least two years.
That 27¢ of those whose ovaries were conserved experienced
vasomotor symptoms within the next two years does not
however, even in these cases, constitute indisputable
evidence of a prematurse menopause, since the survey conducted
by the Medical Women's Federation, of which mention has
already been made, disclosed that 8{ of the women who were

the/
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the subjects of this investigation reached & physiological
menopause before the age of forty, and Kreiger (quoted by
Kretzchmar 1935) whose conclusions were based on the
experience of 2,991 women, found that a spontaneous menopause
occurred between the ages of thirty-six and forty in lZﬁ
of his subjects.

On this question it is appropriate to recall the work
of Sessums and wurphy (1932) who found that 43.99 of 91
patients who had undergone the operation of hysterectomy
with coné%rvation of one or both ovaries,developed hot flushes
before the age of forty. slthough this series is small,
one cannot ignore the fact that the apparent incidence of.
ovarian decline in function before the age of forty is several
times as high as one would expect if no operction had been
performed, It is necessary to note, however, that hot
flushes may precede cessation of the menstrual flow, [Hendry
1936, Hawkinson 1938, Bishop 1947) so that the two phenomena
here compared are not quite alternative manifestations of the
same endocrinological change.

The influence of hysterectomy and oophorectomy on libido
has been examined by a number of workers (Kretzschmar and

Gardiner/
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Gardiner 1934, Richards 1951) but the results do not suggest
an invariable or-even a close relationship between

cophorectomy .and loss of libido.

WETHOD

»In order to compare the three groups of women wno formed
the subjects of this investigation, it was decided initialily to
make use of what the American endocrinologist F{upperman anu his
co-workers (1953) call the "menopausal index". This may be
regarded as an expression in mathematical terms, obtained by
means of a points systew, of the severity of tuose s mptoms
which collectively compr;se the menopausal syndrowe.

The mencpausal index of « woman is estimatea in tne followig
manner. The severity factor for each ol & number of symotoms
is indiviadually aetermined, If the symptom is founc to be
present in a very pronouncec form the meximum severity factor
of three is recorded; if it occurs in moderate severity the
factor will be twoj; and if it is present only in milu form the
severity factor is represented by the figure one. 1f the

/
sy.uptom,
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symptom is not present the severity factor is, of course, nil.

Since the vasomotor phenomenon known as the "hot flush"
is considered to be a peculiarly significant symptom of the
menopause the figure recgrded for the severity factor is
‘multiplied by a weighted factor of four, in order to give the
conversion factor for that particular symptom.

Thus, if this symptom is thought to be manifest in
moderate degree, o severity factor of two should be recorded,
and this, when multiplied by the weighted factor of four,
gives a conversion factor of eight.

Parasthesia, insomnia and '"nmervousness" are considered
by Kupperman and his colleagues to rank next in significance
in the list of menopausal symptoms, and each of these carries
a weighted factor of two. Then come mental depression,
vertigo, asthenia, arthalgia and myslgia (considered as one
symptom ), headaches, palpitation and formication, none of
which is considered to be especially significant, so that the
weighted factor for each of these is one. The sum of the
conversion factors for each of her symptom:c gives the
menopausal index of a particular patient.

Now, it is very doubtful whether the above symptoms would

find/
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find general acceptance as those which are most typical of
the menopause. One writer's list, it would aopear, differs
slightly from that of another.

It might also justifiably be objected that this
method of estimating the severity of a menopause falls short
of accuracy in that some of the listed symptoms, e.g.
headache, arthalgia and myalgia could be produced by a grewt
variety of conditions of which the menopause is only one, and
not by any means the most probable one.

Since, however, the main sywmptoms are "weighted" and the
element of error is not likely to influence the results of

one group more than another, it may be‘argued that even with
its admittecd inaccuracies, the menopausal index, when employed
for cowmparative purposes, furnishes a useful, if somewhat
ciude, indication of the relative severity of the menopausal
syndrome. It was decided, therefore, that the menopausal
index of each woman in all three groups should be deteruined,
and comparisons made thereafter between the average figures

of each éroup.

Since the vasomotor phenomenon known as the "hot flush"
" is probably the most characteristic,as well as the most

common,/
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common, menopausal symptom, the numerical values entered
against it bhave been separately tabulated, so that comparisons
of the relative severity of this symptom might be made

between the three different groups of women who form the
subjects of this investigation.

One word of explanation is now necessary. It may seem
illogical to write about the menopausal index of women, who,
like those of group (c) are known to be premenopausal, since
this entire group, it will be remembered, consists of subjects
who, by definition, still continued to menstruate.

The value of this investigation, however, consists in
its demonstration of similarities or differences between
the three groups of subject., It seemed desirable, therefore,
that the women of group (c) should be asked questions akin

\ : /-

to those which were put to the subjecis of groups (&) azad (3],
so that, for purposes of comparison, one might obtain what,
for want of a better term and somewhat in defiance of logic,
one will designate as the menopausal index of this group.

4s the subjects of group (c) had undergone no operation,

it was necessary to modify the wording of the guestions.

One/
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One could not, for example, ask if a particular symptom
had presented.itéelf "since operation” so the phrase’

"within the past two years" was substituted.

e
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la
2a,
3a
4a
Sa
ba
Ta
8a
Qa
10a
lla
12a
13a
14a
15a
l6a

17a
18a
19a
20a
2la
22a
23a
24a
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Group (a) - Tuble IV

Cases of Hysterectomy with Conservation of Both Ovaries

Initials Age Total or Interval lieno Index of Libido
Irs. Subtotal since pausal Vasomotor since
Opera— Opera-— Index Symptoms Opera—
tion tion tion
Mrs. B.D. 40 6/12ths T 3 yrs. 0 0 No change
" M. 42 4/12ths T 11/12th 14 0 Decrease
" J.F.(D) 48 6/12ths T 1 7/12ths 2 0 No change
" E.D. 46 3/12ths T 1 0 0 Decrease
" J.F.ga 45 10/12ths T 1 6/12ths 11 0 No change
" J.C.K) 42 9/12ths T 2 10/12ths 1 0 Do.
" K.EcD 43 6/12ths S 3 0 0 Do.
" .c.?n 36 6/12ths 7 2 4/12ths 2 0 Do.
" u.H.(C) 37 1/12th T 2 2/12ths 0 0 Do.
" H.T. 40 3/12ths T 1 6/12ths 12 0 Do.
" C.K. 38 5/12ths 5 1 3 0 Increase
" 4,R. 46 5/12ths T 1 7/12ths 8 0 No change
" M.HJ(T) 41 1/12th 6 6/12ths 14 4 Decrease
" J.8. 39 6/12ths T 1 10/12ths 4 0 No change
" I.R. 45 1/12th S 1 6/12ths 6 0 Do.
" J.dicI 48 T 1 14 0 Decrease
Cases of Hysterectomy with Conservation of One Ovary
" M.W. 33 2/12ths S 11/12¢th 4 0 Increase
" H.P. 45 8/12ths T 1 3/12ths 2 0 Do.
" E.C. 46 S 1 10/12ths O 0 No change
" J.O'F 40 S 1 0 0 Do.
" M.D. 48 4/12%hs T 1 3/12ths 14 4 Decrease
" J.B. 40 2/12ths T 4 11/12ths 14 8 No change
" M.S. 51 T 1 10/12ths 4 4 Do.
" M.C. 41 3/12ths S 6 6/12ths 13 8 Decrease
Group average ige = 42.81

Group Average
Group Average Index for Vasomotor Symptoms =
Percentage showing Vasomotor Symptoms

average Interval since Operation

Menopausal Index

* 3.D. = Standard Deviation

2.2 years.

5’92 (Sa ¢« = 5-5
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Group (b) - Table V

Cases of Hysterectomy with Removal of Both Ovaries

No. Initials Age Tatal or Interval Weno Index of Libido
- Yrs. Subtotal since pausal Vasomotor since
Opera— Opera- Index Symptoms Opera-—
tion tion tion

1b krs. a.05. T 1 7/12ths 26 12 Decrease
2b " T 1 1/12th 22 12 No change
3 " 5/12 ths T 1 11/12 ths 17 12 Increase
4 " 5/12ths 3 9 12 4 Decrease
50 " 6 /12 ths T 2 36 12 Do.
6b Nils T 1 4/12ths 22 4 Wo change
Tb Nrs. T 1 1/12th 26 12 Do,
8b " 6 /12ths T 1 11/121hs 18 12 Decrease
9b " K.35.0 50 6/12ths by 1 2 0 Do.
10b " 11/12ths T 1 26 12 Do.
11 " 1.3{K)44 2/12ths T 1 27 12 No change
12b " C.0'G 41 5/12ths 7 2 7/12ths 24 12 Decrease
13b " 4 /12 ths 5 2 2/12ths 27 12 Do.
14 " T 1 16 12 No change
15b " 6/12ths S 1 9/12ths 36 12 Decrease
16p " 8/12ths S 1 4/12ths 10 8 Do.
17b 1/12th s 1 4/12ths 39 12 Do.
18p T 1 1/12%h 16 8 Do,
19 " 5/12ths 5 1 5/12ths 3 0 Do,
20b " 7/12ths T 1 7/12ths 4 0 No change
21b liiss J.McG 43 2/12ths T 1 7/12ths 4 0 Do.
22p 8 /12 ths S 1 7/12ths 16 12 Decrease
23b M¥s. T 1 11/&2ths 29 12 Do.
24p " 5/12ths T 1 5/12ths 32 12 Do.

Group Average iAge = 43.88 years

Group sverage lienopausal Index 20.42 .(Standard Deviation 10.41)

Group Average Index for Vasomotor Symptoms

Percentage showing Vasomotor Symptoms =
Group iverage Interval since Operation =

79.58
1.82 years

9 (Standard Deviation 4.65)
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Group (¢) — Tuble VI

Women who had undergone neither Hysterectiomy nor Oophorectomy

No. Initials - Age ileno Index of Libido
Irs. pausal Vasomotor during
Index Symptoms last 2
years
le Mrs. W.D. 40 1/12th 0 0 No change
2c " 3.D. 43 4/12ths 0 0 Decrease
3¢ " H.R. 43 3 0 No change
4c " D.R. 38 6/12ths 0 0 Increase
5¢ " J.K. 41,5/12ths 4 0 No change
e " J.H. 40 0 -0 Do.
TJe " C.W. 48 7/12ths 0 0 Do.
8¢ " N.icG 49 2/12ths 16 0 Decrease
9¢ " G.S. 39 6/12ths 0 0 No change
10c " B.D. 42 6/12ths 5 4 Decrease
llec " E.J. 43 11/12ths 0 0 No change
12¢ " Sl 42 8/12ths 1 0 Decrease
13¢ " K.R. 42 3/12ths 4 0 No change
l4c " C.L. 42 1/12%h 0 0 Do,
Group Average Age = 42.61
Group Average ilenopausal Index = 2,36 (S.D. 4.18)%
Group 4iverage Index for Vasomotor Symptoms = .28. (S.D. .92)*

* 3,D. = Standard Deviation.
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Table No, VII

Cowparing ‘the Menopausal Indices of groups (a) and (b)
and illustrating their statistical significance.

iienopausal Index of group {(a) iiean Value 5.92 (Standard Deviation

- 5.57)
" " " (b) " " 20,42 (Stuncarc Deviation
' 10.41)
stanuard error of the means - 2.704
Difference of the means , 14.5

Difference of the mneans
Standard error of the means

= 5.4

Table No, VIII

Comparing the wenopausal Indices of groups (a) and (c)
and illustrating their statistical significance,

ienopausal Index of group (a) Lean value 5.92 (Stancarc Deviation

5.57)
" " {c) " " 2,36 (Stuncerd Ueviation
» o
: 4.1%8)
standard error of the means : 1.71 '
Difference of the means S . 3.56

Difference of the means
Standard error of the means
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Table No, IX

Comparing the Indices for Vasomotor Symptoms of groups
(a) and (b) and illustrating their statistical
significance.

Index for Vasomotor Symptoms (Mean Value) Group (a) 1.17
(Standard Deviation 2.45)
" " " (Mean Value) Group (b) 9
(Standard Deviation 4.65)

Standard error of the means = 1.15
Difference of means = T.83

Difference of means
Standard error of means = 6.81

Table No, X

Comparing indices of Vasomotor Symptoms of groups
(a) and (c) and illustrating their statistical
significance,

Index for Vasomotor Symptoms (lean Value) Group (a) 1.17
Standard Deviation 2.45)
" " " Meal Value ) Group (c) .28
Standard Deviation .92)

Standard Error of the means = .68
Difference of means .89

Difference of means
Standard error of means = 1.31
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Table No. X1

Showing Average lMenopausal Indices of the Three Groups
of Subject in this Investigation.

A4verage lienopausal Index in group
" L " "t

" 1" "o "

a
b
c

20.42

§ 5.92
2.36

Table No., XII

Showing Average Indices for Vasomotor Symptoms of the
Three Groups of Subject in this Investigation.

Average Index for Vasomotor Symptoms of Group
1" i

" 1]
" 1" " "

a) 1.17
" (b) 9.00
" C) 028

Table No. . XIII

Showing Number and Percentage of Vomen of each group

exhibiting Vasomotor Symptoms.

Number No. showing ¢ showing Vasomotor
in Group Vasomotor Symptoms
' oymptoms
Group ’ag 24 5 20.83%
o (b 24 15 79.58%
" (e) 7.14%

14 1
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Table No, XIV

The Libido in Relation to Hysterectomy

No. of Women - No, of Women No. of Women
with increased with decreased with no change
Libido since Libido since in Libido since
Hysterectomy Hysterectomy Hysterectomy
Group (a) 3 é 15
(12.59) (25¢) (62.5%)
Group (b) 1 16 7
- (4.1757) (66.667) (29.17%)
Changes in Libido during previous 2 years
Increased Decreased No change
Group (c) 1

4 9
(7.14%) (28.57%) | (64.28%)




37

DISCUSSION

The results. of this investigation would appear to
indicate that, when hysterectomy is performed on premenopausal
women, the symptomatic manifestations of the menopause
are, on the whole, much less pronounced in those patients
whas e ovaries have been conserved than in those whose ovaries
have been removed,

Not only is the.average menopausal index of the
cophorectomised group (20.42) much higher than that of the
group whose ovaries were not removed at operation (5.92),
but it is to be noted that, whereas almost four women out of
every five (79.58%) of the former group complained of
vasomotor symptoms, only about one in five (20.837) of the
latter group had suffered from this complaint.

Although the group average menopausal index of those
women who had undergone the operation of hysterectomy with
conservation of one or both ovaries (5.92) is higher than
the average mencpausal index of that group who had undergone
no operation (2.32), it is noteworthy that even this small
group of fourteen women contained one subject (No. 10c Mrs.
B.D.) who, though continuing to menstruate, complained of

"hot flushes".
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It must also be remembered that every woman of the latter
group had, within the two years immediately preceding this
investigation, given birth to a child. Group (c¢), though
it may be said to represent the normal woman of that
particular age distribution, also represents what, regarded
from the aspect of ovarian activity, must be considered a
better-than-average sample of the female population, since
severe ovarian dysfunction would be much less likely to be
encountered in this group than in a cross-section of the
female population of corresponcing age, or even in those
women who are the subjects of the other groups in this
investigation.

That one subject (Miss K.S. No. 23a), of group (a) who
had, at the time of this investigation, reached the age of
51, should have begun to complain of "hot flushes" is not
surprising, and need not necessarily be linked in any cause
and effect relationship with the operation of hysterectomy
which she had undergone two years earlier.

More interesting is the fact that two women of group
(a) Mrs. J.B. (No. 22a) and lNrs. K.C. (No. 24a) who were
only aged 40 and 41 respectively when the investigation was

conducted/
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conducted, complained of "hot flushes",. It should be noted,
hovever, that in both cases the symptom was of recent onset,
whereas the interval of time that had elapsed since operation
was 4 years, 11 months in one instance and six and a half
years in the other.

Even the most redoubtable protagonist of oophorectomy
would therefore find it difficult to prove that thesé womens'
ovaries had become prematurely inactive as a result of
hysterectomy.

It is appropriate to recall that the survey conducted
by the Council of the Medical “omen's Federation (1933)
indicated that about 8% of women reach a physiological
menopause before the age of forty. Against the background
of this piece of information the fact that 2 women out of a
group of 24 (i.e. 8.37) should begin to complain of "hot
"flushes" soon after attaining the age of 40, suggests that
the operation of hysterectomy need not have been a causative
factor in the development of their vasomotor symptoms.

Then, it has been suggested that where ovarian loss of
function follows the operation of hysterectomy, the
explanation may be that the blood supply to the ovary has

been/
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been unwittingly damaged by the surgeon (Aldridge 1950,
Richards 1951). Were this so, however, in the cases just
mentioned, one would have expected the symptoms indicative of
ovarian failure to have become apparent much earlier than
four to six years after the'operatioﬁ.

Another subject of group (a) who complained of having
experienced "hot flushes" was Mrs. L.H. {Ko. l3a) who, six
and a half years earlier, had undergone the operation of
subtotal hysterectomy. This woman also reported that she
"menstruated regularly for one or two days every four weeks'".
The accuracy of this statement was subsequently verified over
a period of six months. As will be shown later, additional
(and more objective) evidence strongly suggested that, for
a period of two years after the time of this investigation,
this woman's ovaries were still functioning. It would seem
either that this patient mistook the nature of her symptoms
or that the "hot flush" is a somewhat unreliable indicator
of declining ovarian activity.

The fifth member of group (a) to complain of "hot flushes"
also merits individual comment. This patient, lirs, Ii.D.
(No. 21a) who had undergone the operation of total

hysterectomy/
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hysterectomy with unilateral ooghorectomy some fifteen months
prior to the uate of this investigation, stated, like the
previous patient, that the symptow had its onset shortly
after operation ana had lasted for a few weeks only.

as will be shown later, the evidence of more objective
tests suggests that it is at least feasible that,while in
a state of postoperative daebility, this woman had experienced
some vasomotor disturbances which she has been unable to
distinguish from the "hot flushes' of the menopausal subject.

It is not possible, therefore, to select from the 24
subjects of group (a), one convincing example of & woman Who
has suffered vasomotor disturbances which may, with a fair
degree of probability, be logically linked with her
hysterectomy.

Thile reiterating the fallibility of this investigation
as a scientific test of continuing ovarian function, one must
conclude that the general trend of its results has been to
indicate that when hysterectomy with ovarian conservation is
performed on a premenopausal women, there is no convincing
evidence that the operation will result in a premzture cessation

of ovarian activity.
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SUMMARY and CONCLUSIONS

In this investigation of the problem of ovarian
activity following hysterectomy, an attempt has been made
to ascertain td what degree each subject of the main
investigation group (a) and the two control groups (b) and
(c) experienced those symptoms which collectively comprise
the menopausal syndrome.

By this means it was hoped that some indication might
be given of the state of ovarian activity (or its absence)
in each individual of each group. Reference is made to
similar investigations by Richards (1951) and Sessums and
Murphy (1934).

For this purpose use was made of the "menopausal index".
This may be regarded as an expression in mathematical terms
of the relative severity of those symptoms usually
associated with the menopause, as experienced by the
individual. The index is calculated on a points system.
The method of its use has been described and its limitations
as an indicator of ovarian function emphasised. The
menopausal index of each woman taking part in this

investigation was determined, and also the average

menopausal index of each group.
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It is realised that if the results are to be considered
as having any significance they must exhibit marked
differences and indicate very definite trends. It is
believed that these differences and trends may be observed
in the various tables in which the results are shown (see
Tables IV to XIII).

It was found that those women who had undergone the
operation of hysterectomy with bilateral oophorectomy had
a group average menopausal index of 20.42, whereas the
average menopausal index of that group of women who had
undergone the operation of hysterectomy with conservation
of one or both ovaries was 5.92. The fact that the
average menopausal index of the normal subjects of
approximately comparable age was found to be 2.36 suggests
a closer affinity, in terms of ovarian function, between
the normal subjects and those who had undergone
hysterectomy with some degree of ovarian conservation,
than between this latter group and those who had undergone
hysterectomy with bilateral oophorectomy. It has been
emphasised that the normal group represents a section of
the female population whose ovarian function must be

regarded /
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regarded as better than that of a mere cross—section of women
of comparable age, since each of these women had given birth
to a child within the past two years. The fact that only
two subjects out of fourteen were over 44 years of age
probably also helps to flatter the low average value of the
menopausal index of this group as compared with that of those
women who had undergone hysterectomy but still retained one or
both ovaries. The indices for vasomotor symptoms of each
- woman and each group of women were also determined, and
the results classified under separate headings (see Tables
IV, V and VI).

Those women who had undergone hysterectomy with total‘
or partial ovarian conservation were found to have an
average index for vasomotor symptoms of 1.17 as compared
with the normal group's average figure of .28, Those
women from whom both uterus and ovaries had beecn removed
were found to have a group average index for this symptom of
9.

These results emphasise the wide disparity in terms
of symptomatology between those women who had been castrated
and the two remaining groups.

Tables/
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Tables IV and V also show that 79.85% of those women
who had undergone hysterectomy with bilateral oophorectomy
exhibited evidence of vasomotor symptoms, as compared with
20.83% of the group who had undergone hysterectomy with
conservation of one or both ovaries. Among the mnormal
group of women,7.14% complained of hot flushes (see Table VI).

Reasons are given for believing that "hot flushes"
cannot always be accepted as a reliable indicator of declining
ovarian function.

The influence of hysterectomy and oophorectomy on
libido was less clearly indicated in this investigation,
though it is to be noted that whereas two thirds of those
subjects who had 1ost'both ovaries and uterus, stated that
~ there had been an appreciable decline in libido following
operation, only 257 of those who had undergone hysterectomy
but still retained some ovarian tissue, made the same
observation. Among the normal women of group (c), 28.57%
had observed a considerable decline in libido during the
two years immediately prior to this investigation.

The fact that in all three groups a certain percentage
of women reported an increase in libido suggests, as has
often been stated, that retention of sex feeling is not

solely/
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solely dependent on a functioning ovary.

The general trend of the results of this investigation
is to indicate that there is no clear evidence that the
operation of hysterectomy with ovarian conservation

produces a premature cessation of ovarian activity.



SECOND INVESTIGATION
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INTRODUCTION

The purpose of this investigation was to attempt, by
means of daily temperature records, to deduce whether or noi
there was evidence of corpus luteum formation on the part of
those ovaries which had been conserved at hysterectomy.

The test makes use of the fact that during the
reproductive period of a woman's life the morning temperzture,
if taken with care while the subject is at rest, should,
when charted daily, exhibit a significant rise, known as the
"thermal shift" if, and about the time when, ovulation occurs.

The temperature of a regularly menstruating and ovulating
woman may be said to follow a predictable pattern. From the
onset of menstruation and during the e strogenic phase of the
cycle it remains at a relatively low level, Then, about the
time of ovulation, it rises suddenly to a higher level at
which it continues until just before menstruation, when it
falls once more, and something like pre-ovulation figures are
again recorded. The record may therefore be said to be

diphasic in character.
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History of the "Thermal Shift"

A correlation between the cyclical variations in the basal
body temperature and the events of the menstrual cycle was
first made by Squire in 1868. His observation received
further elaboration at the hands of Giles, who is recorded
in the Transactions of the Obstetrical Society of London
for 1897 as having stated that the temperature reached its
lowest ebb in the middle of the intermenstrual periods
gradually rising to its maximum two days before menstruation.
4 sudden drop, he claimed, was to be noted on the duy
preceding menstruation and a second slight drop at the end
of the period. He added that a slow rise could be observed
to occur during the first week following menstruation and
a third fzll at the beginning of the intermenstrual period.

Giles was unable to explain correctly the phenomenon
which he had described with more than a fair degree of
accuracy, and it was left to Fraenkel (1903) to relate the
rise and subsequent fall in temperature to the life span
of the corpus luteum, implying that this was the responsible
agent, and offering as additional evidence the continued

elevation that results when pregnancy occurs.,

1t/
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It was subsequently demonstrated by various investigators,
e.g. Kleitman (1933 (a) and (b)) and Vollman (1940), that
men, postmenopausal women and girls who have not yet reached
puberty, fail to exhibit this diphasic pattern in their
daily temperature records.

Such observations, strengthened the theory that the
rhythmic fluctuations which distinguish the temperature records
of the ovulating subject are the manifestations of ovarian
hormonal activity during the reproductive phase of a woman's
life, and further support was to come from the work of Palmer
and Devillers (1939) who showed that the injection of five
milligrams of oestradiol benzoate into an oophorectomised
woman was followed by a fall in temperature which lasted
several- days, and that the subsequent injection of ten
milligrams of progesterone produced a rise in temperature.

That oestrogens exercise & depressing, and progesterone
an elevating, effect on the basal body temperature is now
generally accepted, the principle having been repeatedly
confirmed by the experimental evidence of many observers
(Buxton 1948, Davis 1948, Israel 1948, Nieburghs 1948,
Perlman 1948).

These hormones, when administered to amenorrhoeic

subjects in the reproductive period of life or to surgical
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surgical castrates, act in accordance with the generalisation
which has just been made, but it should also be mentioned
that Magallon and lasters (1950) when studying a group of
elderly postmenopausal women, made certain observations
which suggest that the rule just enunciated may admit of
modification when further research enlarges our knowledge of
the hormonal processes involved, They discovered that when
their subjects had been "primed" with oestradiol benzoate
and kept on a maintenance dose of one milligram twice weekly,
their temperature records exhibited no "thermal shift" after
the administration of progesterone, but that progesterone,
when given with no immediately antecedent administration of
oestradiol,was capable of producing an elevation of
temperature.
In explanation of these findings, Nagallon and lasters
postulate a certain relationship between the relative blood
levels of progesterone and oestrogen as a necesszry
prerequisite of the sudden rise in the basal body temperature.
Such a theory might indeed account for the apparent
discrepancy revealed by their investigations without in any
way destroying the validity of the initial concept concerning
the hyperthermic properties of progesterone.

Barton/
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Barton and Wiesner (1945B) conducted the interesting
experiment of injecting progesterone into women during the
postovulatory phase of the cycle in order to discover what
the effect would be on the already elevated temperatures of
their subjects. They observed that while some responded
with a further rise in temperature above 100° F., the
remainder did not. Other workers, however, claimed to
demonstrate a gquantitative relationship between the degree
by which the temperature rises and the dosage of progesterone
given to the subject (Perlman 1948, Rothschild 1952).

The relationship between endogenous progesterone and the
body's rise in temperature has been studied by several
workers. Buxton and Engle (1950), who planned a number of
laparotomies to be performed immediately the basal body
temperature of the patient had exhibited what was assumed
to be the "thermal shift'", were not always able to report
the finding of corpora lutea in the ovaries of their subjects.
Greulich and his co-workers (1943), however, observed that
when laparotomy was performed during the low temperature
phase of the cycle no corpora lutea were revealed, whereas
in each case in which the ovaries were removed at peak

temperature level a corpus luteum was discovered.

The/
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The evidence obtained by histological examination of
endometrial biopsy has often been compared with that derived
from the patient's temperature chart, and, in the overwhelming
majority of cases, it has been found that the information
supplied by either source concerning the ovarian cycle has
been confirmed by the other (Martin 1943,'Halbrecht 1945,
Halbrecht 1947, Noyes 1950).

Rubenstein (1937) has reported complete agreement
between the cyclical changes of the vaginal epithelium as
revealed by vaginal smears and the pattern of the patient's

temperature record.

The Mechanism of the "Thermal' Shift

In 1952 Rothchild and 4Allan published an article
which demonstrated that, zlthough the elevation of
temperature produced by progesterone could not be influenced
Ey the giving of cestrogens and andogens, yet, in some
individuals, the administration of salicylates had an inhibitory
effect upon it. Such a finding posed the possibility
that the thermogenic activity of progesterone

might/



54

might be mediated through a centre in the hypothalamus.

Then Elert (1951), observing that the elevation of
temperature which he could produce in an amenorrhoeic woman
by the aduministration of progesterone,as completely
suppressed by the simultaneous administration of a central
depressant in the form of .018 gram of Luminal, advanced
the theory that progesterone exercises its influence on
body temperature centrally through the medium of the
diencephalon.

The question is still debated, but it is probably
true to say that the consensus of informed opinion
inclines towards tﬁe view that progesterone produces its
effect on the basal body temperature through some

mechanism involving the central nervous system.

The "Thermul Shift" as Evidence of Luteinisation

A multiplicity of evidence of which the preceding
pages may be regarded as a brief synopsis, justifies the

assumption that the elevation of temperature which has

repeatedly been observed to occur in women of childbearing

age/
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age, about the time of ovulation, is produced by the action
of endogenous progesterone.

The fact that the "thermal shift" is known to occur
about the time of ovulation has been successfully used in
the treatment of infertility (Davis 1948), and has been made
the basis of an efficient form of contraception by Barton
and ‘Wiesner (1945AL who report that the period from the
third day of the high-temperature phase of the cycle until
menstruation méy be regarded as "safe", in that they had
instructed patients who did not desire to become pregnant
to limit coitus to this part of the cycle? and had, up to
the time of writing, encountered no failures. “hile the
precise date of ovulation cannot be determined with
complete finality on the basis of a woman's temperature
chart (Siegler 1951), a diphasic temperature record may Ie
said to constitute evidence of luteinisation,which in turn
may be accgpted as more than a fairly reliable indication

that ovulation has occurred.

PREVIOUS INVESTIGATION

In a long and careful perusal of the literature there

was/
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was found only one attempt to ascertain, by the use of
basal temperature records, whether or not the ovaries
continue to show evidence of luteinisation following
hysterectomy.

The sole published record of such an investigation
would appear to be that of Davis and Fugo (1948) who
found that, of twelve women whose ovaries had been
conserved at hysteréctomy and whose basal temperatures
were recorded for four months following operation, four
exhibited the diphasic curve which is presumed to denote
luteinisation.

such a report can harily be considered an important
contribution to the subject, since no information is given
concerning the ages of the various'patients, and no allowance
is made for the possibility of a temporary disturbance of
the body's hormonal relationships during the period

imnediately following operation.
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METHOD

For this investigation each of the subjects in groupss
(a), (b) and (c) was instructed in the use of the clinical
thermometer and asked to keep a record of her temperature
for several months,

Many of these women had not previously usea & thermometer,
and although great care was taken to explain to them how it
is read and how the results should be recorded, a number of
the subjects in each group proved incapable of reading the
instrument or of keeping a regular and reliable record.

After a number of fruitless attempts to instruct them, it
was therefore decided to dispense with the assistance of
these subjects who took no further part in the investigation.
In some cases the temperatures were taken and recorded by
the subject's husband, or by one of her children who had
learned to use a thermometer at school.

It was made clear 1o the subject by means of a typecd
sheet of instructions that the temperature ought preferably
to be taken before she rose from bed in the morning, and
that the thermometer should be retained in the mouth for at

least/
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least three minutes (measured by clock or watch).

as results obtained by the oral method are said to be as
reliable as those obtained rectally or vaginally (Nieburgs
1946, Davis 1948), and as the method causes less difficul ty
and embarrassment to the subjects, no attempt was made to
induce any of them to adopt either of these methoads.

The necessity of taking the temperature at the same
time each day was emphasised, as the basal body temperature
of a woman has been shown to have a diurnal variation which
is sufficiently great to obscure the diphasic pattern of
the ovarian cycle if the time factor is ignoredl(Palmer 1950) .

Each subject was also informed that no warm food or
drink should be consumed Jjust prior to the taking of the
temperature, and that while it was being taken and for some
time previously, she should be relaxed and at rest.

The subject was instructed, on removing the thermometer
from her mouth, to read it ana to record the reading at once,
both on a chart which was provided, and by entering the date
and the figure on a sheet of paper.

If the thermometer was lost or broken, the subject was
to report the fauct immediately by telephone, so that another

might be provided. This occurred on dozens of occasions.
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The records vary in duration from one month in the
case of some of the subjects of group (c), to five months,
and in several instances, the keeping of the record has
been resumed after an interval of several months, The
reason for this will be explained in the introduction

to the next investigation.
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RESULTS

Jllustrative and significant portions of the temzerature
records of each subject of group (a) are here reproduced,
showing the times at which 48-hour samples of urine were taken

for pregnanediol estimations and the values obtained.

APRI  MAY 1954 JUNE
M lé‘;gb‘ lst.(—-———gﬁiﬂst. lst.(U—)IBQh.
TETTTTrT T TV e rerrrrr e e e rrerreravareamit
MRS.B. D. 99-
98 -
97 A
96 - PREGNANEDIOL 14-47mgms. PREGNANEDIQL O-26 mgms.
NE FEBS5
NO.2a. | [MATDL, [Ny [corscontinveo—s | FEBDR,
LA RRRRARRARARF SR RRA R T rrrilid
MRS. MM 99 A ™\ PREGNANEDIOL 12.7mgms. NO PREGNANEDIOL
oL
974
NO.3a JAN.S55 FEBRUARY MARCH
S—— 20the3ist.] | st €——————>» 28th. Ist. €&—» 3lst.
IR ARRARAREEREARRRGLARARARRASNGR N RRRRRER AR REDRRRARERE
MRS. J.E (D) 98-
97 1
96 - T T
NO PREGNANEDIOL NO PREGNANEDIOL
Fig. I showing significant oortions of the temperature records

of subjects la, 2a and 3a, and the results of urinary
bregnaneaiol estimations in relation to temperature
record
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MRS. ED | 98 - mm¢NO PREGNANEDIOL  sm<NO PREGNANEDIOL
97 -
96J
NO.5a JANUARY 55 | FEBRUARY _ wwcn
= 10th. ¢—— 3Ist. | Ist «——— 5 28th |ist-7th
MRS.JE(B) 98- l;;é';alEl(;ILIAlNlég‘lolLl LA AREARALG AR RRAAREARRARYY
— - < N0 PREGNANEDIOL
> W
96-
APRIL 54 MAY FEBRUARY 1955
N_Q——‘_éé 14 the—> 30th| Ist.«——— 5 3yst. [FRISCONTINUED > Is!.«——?zsth.
LA AA AR AR RN AR AR RRAR SRR RRER) LARARLARERERARRRAREARARLE
MRs J.ck)| 99
S A MAVACV Oy NNV
97.4 m<—PREGNANEDICL 2.08 mgms. -
PREGNANEDIOL O-8mgms.
Fig. II showing illustrative portions of the temperature

records of subjects 4a, 5a and 6a and the results
of urinary pregnanediol estimations.
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AUGUST AP
NO. 7a. wJULY 1954 . [UGUST [scontinveo | (APRILIOSS

MRS.M.McD. 90 4
8 «— PREGNANEDIOL 5-7 mgms

98 1
97-

-
NO PREGNANEDIOL™™

| MAY 1954 |[JUNE MARCH | T
NO.8a mn.«-—? 31 st. |isteslith [*OISCONTINUED > lsz.elc—gigt, b5t
1AAAREREARRRARAARERARRERRARNI LR AR AR ARANESAAAREARENIAARARARERE)

MRS 4C(B)| 99

ool Vgl VYA NN

97 - m<NO PREGNANEDIOL m < PREGNANEDIOL 6-2 mgms.
NO.9a MAY 54 JUNE SEPTEMBER 54
Z . 17th.«> 3ist.| 1st. €«————> 22nd. [*DISCONTINUED->| |st. «————3 30th.
LEAARRRRRA R BRARARSERRERARRARARREAI IRAR RS RAR AR AR NN

MRS. M.H. | 99 -+ NO PREGNANEDIOL
-
98- \/\/\I\/\/\/\/\"‘\

97- < PREGNANEDIOL 7-6 mgms.

"Fig. I1I showing illustrative portions of the temperature
records of subjects Ta, 8a and 9a and the results
of urinary pregnanediol estimations.
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NO.IOa Mﬁr_.'_?,saf‘st

JUNE
Ist-8th,

MRS. H.T | 98 A

96

LARLAREARARENANANAS

LR AR}

€<DISCONTINUED—>

APRIL 1955 MAY

10th, «——> 30 th. | Ist.«——> [7 th,

0O-9 mgms.

(R ARRA RN AR AR RIRARERRARRRARRARRARARE!
< NO PREGNANEDIOL

97 -R”\/V‘\\/\/
PREGNANEDIOL e=m
A

NO.1l 4. APRIL 1955

Ist, «—————> 30th

MRS. C.K. 99 A

ARAARARRARRANSRARNARARRREANA D

[¢DISCONTINUED—>

Ist. <«

SEPTEMBERI955

NO NO PREGNANEDIOL

OCTOBER

>» 30th. | Ist«—> 7 th.

e R NN Vs

PREGNANEDIOL 0-66 mgms.

LAAAREARREREAAL]

NO.12a. M'.A(Y————lg—5>53lst. Is{g—yl%th. ‘RLSCONTINUED»

MRS. A. R. 99 -

| <« NO PREGNANEDIOL

97 1

SEPTEMBER

6th. «———» 30th.

OoCT J
1st. <= 14 th,
Tt

LA RS REARIRRINRRRRELRE)

PREGNANEDIOL | mgm —»mm

Fig. IV showing portions of the temperature records
of subjects 10a, lla and 12a and the results.
of urinary pregnanediol estimations.
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Not3al  [mavist ‘222 suNesnd
LARLEAARIRA AR ARRAERAE1LY
MRS.MH.(T) | 99+
8 < PREGNANEDIOL O45 mgm.

98-/\/\/%/\,%/\/\/\ )

97 - T

96 4 PREGNANEDIOL 3-78 mgms.

NOV.I954 | DECEMBER

e T ot Mk
MRs.J.5.(N}| 99 NO PREGNANED 0L
— T w

98 4

97

96 o W —NO PREGNANEDIOL

EPTEMBER 1954 [oct

NO.I5a. m&wgﬁ 4}’(%';‘2%. “DISCONTINUED> |Ssz‘ <———>930m =4
MRS. I.R. 99-'llllllllllllll I AR R AR RAYL] I LR AL} Ty LLAA AN LAR)

98 - _

J meNO PREGNANEDIOL -

97 NO PREGNANEDIOL

96
Fig. V showing portions of the temperature records of

subjects 13a, 143 and 1l5a and the results of

ur

inary pregnanediol estimations.
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AP ! '
NO.l6a. Ist. (...ﬂ!..l.'_gfsaom Ist, <————>MAY 31st;
MRSJMCI IR R R R RS R R AR NSNS RN RARRRNRRERESS
— | 991 ==« NO PREGNANEDI OL = PREGNANEDIOL
98 - I — ~oémgms
97 N\/\M
96 A
APRIL54| MAY OCTOBER| NOV.
NO.I7a 17th.€—> 30th | Ist. e———> 17th, [RUSCONTINUED =gy > 5 gy5¢ | Ist.e—> I6th.
MRS.M.W. | §Q - mm<«— PREGNANEDIOL O- I54mgms.
98-M\/\M \\/\/\/\/\/\/\/\/\f/\
97 -
| ]
96 - PREGNANEDIOL 4-2mgms.”
APRIL 54| MAY JANUARY 1955
NO.18a. 7 th.e— 30 th. | Ist.«> th [FRISCONTINUED>| | @ 26th.
LA AL ARRARRARERAREEREAA) IARRRRARREARARALARAARARE]
MRs. HRK)| 99 -
98-\”LJ’fHVAAV\f \vvx/fmﬂw\hvx
97' -r\ -'\
96 . PREGNANEDIOL O-28imgms. PREGNANEDIOL O- 65 mgms.

Fig. VI showing portions of the temperature records of
subjects 16a, 17a and 18a and the results of
urinary pregnanediol estimations.
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NO.19a. 4 t”ﬁ_ﬁssl st. | nfj}w_szo th.
R A AR AR ARASRRAAAAASARALNAALSAREANARELRIARERA!
MBS.EC. | 99 -
98'W
974 e B ¢_NO PREGNANEDIOL
PREGNANEDIOL O-9mgms.
96 -
NOV.1954 | DECEMBER MARCH 1955
NO.20a. I5th <> 30th| Ist. <> 22pg [RISCONTINVED> ], 25¢h,
AR A AAARAAAARARARRRRNARRARRARESRIARA) LA RSARASREARALRRARARAREY)
MRS.ON. OO ‘
99-/“\*ankf\r\,ﬁ/NNNNﬂ /\A¢¥«\p‘d\/\
98 -
97- PREGNANEDIOL O-84mgms. NO PREGNANEDIOL
NO.2la. igm 350?71. ?sSTOB,EzoRth. DISCONTINUED~ JANIOltgh.i)SFEB 3rd,
IR AARRRARAS AR RARRAREERARASRINRARREREARAREER ) AR R R LA AR AR SRR ARARRARRY]
MRs.M.D. [ 99 1 = +~PREGNANEDIOL 3-8mgms. -
' NO PREGNANEDIOL
98 - NO PREGNANEDIOL
971 /\/\J\/J\AA

96 -

Fig. VII showing portions of the temperature records
of subjects 1%a, 20a and 2la and the results
of urinary pregnanediocl estimations.
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MAY 195 N
NO.22a. Ist. (-—9)53151. Ist. d—liézuh.
[ R R A R R AR AR R R R AR AR RN RN RN RERERRARRLE]

PREGNANEDIOL
: < NO_PREGNANEDIOL

9B, ™
97-/\—M~\N\MJ\/\/V/\M

96-

MRS.J.B.(R)| 99 4

MAY 1954 JUNE
No='23—‘=1= 6th, €——> 3lst, Istt «——> 30th.
IR R RRRANRRRRRRRRERA R RN R R RN R RN AR RN R R RRAREN]

MISS. M.S. 99 -

wm < NO PREGNANEDIOL
> -—\’—-\/\\_/'/\*\/\/\/\/"v-\./\\/\\'
97 -

96 -

APRIL 1955 MAY JUNE
NO.24a. Ist. €——— > 30th. | I5th. «———> 3lst. |Ist.«>[3th.
A AARSAARERARER AR AR AR AR RN RN AR

MRS.M.C. 99 4

97 - am < NO PREGNANEDIOL o= — NO PREGNANEDIOL
96-

Fig. VIII showing portions of the temperature records of
subjects 22a, 23a and 24a and the results of
urinary pregnanediol estimations.
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Characterstic portions of the temperature records of

each subject of group (b) are here reproduced, showing also

the dates on which 48-hour samples of urine were taken for

pregnanediol estimation and the results obtained.

APRIL54 MAY JUNE 54

14 th.«—>» 30th.} |st. €————>p 3ist. Ist. «— I5th.

98 A

97 1
96 -

T I T T T T T T AT T T T T T T T O T U T T T I T v e ey
am<—NO PREGNANEDIOL

N Mvaa Mosaaa]

APRIL 1955 MAY JUNE
{st. é———————> 30th Ist. €—————> 3ist [ist-6

MRS.A.Y. 98 -

T T I T T T T T VT o o vy v T
M &—NO PREGNANEDIOL

J\/\\_/\/\«/\/\A/\/\./j\r\/\'\.v/‘\z\/

97 -
96

NO.3b | [MAY 1954 1JUNE loiscontinueo—| FEBRUARYI95S | MARCH .

LSRR AR AR AR R AR RARRA IR RR R R RARRARERARARARE] LAAREAARARRRRALRARAS

MRS. A.C NO PREGNANEDIOL—> mm
98 o
97--\»/\/\/“\/\v ’\/\/\_/‘"\/\\/\/\,\/\\/"/\’*
96 -

Fig. IX showing typical portions of the temperature records

of subjects 1b, 2b and 3b and the results of
urinary pregnanediol estimations.
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JAN. FE
NO4b Mﬁ!ﬂsﬁu dg—”lﬁ DISCONTINVER ""SE_E-E_M_EE%"" DISCONTINUED 20m.<->4ma
Mmmw‘c) 99_ll'llll|lllllllll LARRAARAALS LLRAREARRARAARARIREARAREE DAL llélss L)
98-\/\_/\/\/\/\,\/\/\/\/ N\'\r\_/\-./\/\/.. /\/\/\/\/\/
97 *" NOPREGNANEDIOL—> =N .
cuesrco;o
96-
NO.Sb. m:\!_l’%:»“ it w6 th DISCONTINUED I-Ls ‘E PTEMB:E R:*Om DISCONTINUED ?o:EnF-;;rih “«—1955.
MRS HW-1gg- NO PREGNANEDIOL —> ma
vl AR AA LN
96- \jv/“
MAY 1954 JUNE EPTEM JAN.
NO.6b. Tth, 931-:. at. € > 20th, |QISCONTINVED li IP BER DISCONTINUED
AR LAAARRRARRAZARARAARRAARARAARARALESIRAZAAREE]S ll'l'll'll"'lllllllll LAARAA |
MSS B.E |99 tigss%
_NVNw”hUM\%Nh/\\NJ/““\\/V na“\fwf\Nﬁdf¢4~ Ve
974 TONSILLITIS NO PREGNANEDIOL —> =m
Fig. X showing typical portions of the temperature records

of subjects 4b, 5b and 6b, and the results of

urinary pregnanediol estimations




T0

. FEBRUARY. ~ MARCH
NO.7b. gﬁﬂ_’fii Ist. > 28th | Ist. <5 29th
Mas.m8 |gg | " Em<— NO PREGNANEDIOL
97 A
96 -
' 5
NOBb| | anzotn oo ren zom, |<RISCONTINUED-S oo 2802 e
13RS R R RAARARRARERARERERRARRABE] LARRARBRAAARESRA
MRs.4S [gg - @ <—NO PREGNANEDIOL.
97 -W \/\/‘\/..4\
96 -
. . EPTEMBER. Jan. 24th.
NO.9b. lemsﬁst. r:t.L,ﬁNﬁth. €DISCONTINUED- lst.i—T———> 30th. | €~ DISCONTINUED-> F:: 2nd.
RMRS.M 97-II_IITI'IIIIIIIIIII LARRERERRNR] L AR RAARRARAARAERRIALAREYL] NO PREGNANED|Q:_"—-';“'
96 4 V\/\\-/\A/W WA~
95 - 19585.

Fig. XI showing typical portions of the temperature records
of subjects Tb, 8b and 9b and the results of
urinary pregnanediol estimations.
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MARCH 54. APRIL. MAY.
NO.IOb. l1th. ¢——> 3ist. | Ist. «————> 30th |lst.«—> l4th
MRS. A.H. _‘llllllllllllllll'lTTl AR RRARRRRAREARE AR AR RIRAREARANINA!
99 "m<— NO PREGNANEDIOL
98 -W
974
MAYI1954. JUNE. FEB.1955.
NO.11b. 17the—> 3ist. | Ist e——s 25th [CRISCONTINVED=], ' 7 g
MRS_M.S.(K) 98—lll_lllllm1ll AR ARARARER AR AR RARRA! 'rm"llrm:(_mPREGNANeol()L
97 - M
96 - .
NO.12b NOVEMBER 54. |DECEMBER MAY 1955, PuN
2 7 th.€—————> 30th. | Ist. <—> I7th. 17th.—> 3ist. [ist-6t
MRSCO’G, 98— myrrrnrrnrrrerrrrvrreverrTrrenTy llIll'TllIll_ll(l_llNlollmEGNANEDIOL
AN\ NNV AN
97 1
96
Fig. XII showing typical portions of the temperature records

of subjects 10b, 11b and 12b and the results of
urinary sregnanediol estimations.
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AN.54 FEBRUARY JANUARY 1955
NO.i3b. fo:ﬁmn. tst.e——— > gt |TRLECONTINUED =) 4y ( ,30th & FEB. Ists 2nd
LR R AR AR ARARERAAARRARARERARRANRRIEERRANRAA) LARARAALAAINERLARAAAE A0S
MRS, M.R(D) N
%8 -"uopnesmusouoc.
97'J\/\—VV\’\WN
96 -
ANUARY 1954 [FEBRUARY JAN. 55 |
NO.14b !DSSEM—BEB):?EL T'u.Ni—R———g-a st 1s§.<ﬂ>§o;n.w—’ 1 the—>23rd
MRS " ' 99 IR R AR R R R R R R R R R R R R R A R R N R AR R AR AR R AR AR AR RARRARARRRRRR] 1A RARARRRALLS
€— HEAVY COLD €— HEAVY COLD T
98 - NO PREGNANEDIOL
97 - N SV Aen
96 -
MAY 1954 JUNE
NO.ISb. 12th.«——>3Ist.| Ist. «—— 3 30th.
MRSAT 99 AR AR R R AR R R AR AR R R R AR AR R R AR NARARERARYS
98 NO PREGNANEDIOL
97-\/\"\/\/\/\\./\“'”\.4*\»«"\
J
Fig. XIII showing typical portions of the temperature

records of subjects 13b, 14b and 15b and the

results of urinary pregnanediol estimations.




13

NOV. 54 |DECEMBER AY 1955,
NO.16b. nc?<—\xlsgt4h. |sE<-E—> 19th, | €~ DISCONTINUED—> lst.(h—‘—-—?—» st
MRS, MD. 97_'1-[”""" LERRARRIRIRIRERRRE] "llill("_lw___,:;ﬁi
96 4 AN A A Ve VNI e
95 -
MAY 1954. {JUNE. SEPTEMBER. JAN. 55,
NO. 17b. 14th<—> 3(st. |lst.e> Oth Ist. é—————3» 30th. 20thes 3lst.
Mm‘ c P 98 i LARARARRARRRI AR RERRARRRARE] LARRR AR UAARARAARRALERRRLS """";‘/WPREGNANEDIOL
o7 AW A\

96 -

FEBRUARY 1954,
Ist. €————> 28th

Ist.

MARCH.

3ist.

APRIL,
2ist.e>3

MAY.

Ist.€—>|5th

LALRLRERRAIREARERRARIARRAE RS

“Ri “ump 96 - — iy iy llllllrulll‘l_mEGNA"EDJ“OL'.
97
96 -
Fig. XIV showing typical portions of the temperature

records of subjects 16b, 17b and 18b and the
results of urinary pregnanediol estimations.
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97 -

98-V\\/kwxj\fuﬂV\«fvyv\dﬁ\xv

NO. 19 b. “;;ﬁf,,s, m.M 30th, m.'!—-L—-v 22nd.
IARARLAREARARARARRARAAARAARAAAERAAAARAASAREAARAMAILAARAAAA]D)
MRS. E-M RHEUMATIC ATTACKS
' 99- = 4<— NO PREGNANEDIOL
984
DEC. 1954 | JANUARY 1955 FEB. APRIL
NO.20b. l3th.<———9> 3ist. | st <-———9> 3ist. |ist. > 12th. [ QISCONTINUED —3f o4, & 29th.
LA RARARA AR AR AR R AR AR R R AR AN RS RRRRARRARAARAANE LARAARARAARRARAAE
MRs. AW (g9
NO PREGNANEDIOL — ==
’® W AN~/
97
EP .
NO.21b | |SEPTEMBER 1954 JOCTOBER l.oisconrmuen »FEB-1985
RS RANREREER SRR ARARRAREARERREREAD) L ARRAARARRRRAAR]
MRS. MSG. |99 -

NO PREGNANEDIOL->®m

PNASVVANVA

Fig. XV

showing tyosical portions of the teuwperature
records of subjects 19b, 20b and 21b and the
results of urinary pregnanediol estimations.
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' n9sa.] DECEMBER 1954. | JAN.1955.
M ;:sot\iw;th (st €&————————3 3lst. | Ist.€—> I6th.

LILLBLLA LR RN AR AN AR RRRARRANRARANSARERRARRINNARRAN]

MRS. EM. | 99
@m < NO PREGNANEDIOL

98_%

97

T , , MAY 1955
NO.23 b. 22| [FEBRUARY 1954 |madch |coisconminvep—|, MAY 1955,

IR R AR R R R R R R R R R R R R AR R R RRERARRE) 1 RRRRARRRIEARAREERR!

BB & NO PREGNANEDIOL

MRS.E.Y. | 99

HEAD COLD.
N.54.| FEBRUARY. APRIL 55. MAY 1955.
NO. 24b. 2Asterdlst. | Ist.——— 3 27¢h, |CRISCONTINUED=>| 1o, o o 30th. | Ist. ——> 27th
LARARARRERARASSARREARARARANEARAAAAR! LA AR RAARRRARIEARRRARARRRAARAAREAREL)
'MRS.EH. | 98 - B «NO_PREGNANEDIOL
97_MJ\W AN AN
96 -

Fig., XVI showing typical portions of the temperature
records of subjects 22b, 23b and 24b and the
results of urinary pregnanediol estimations.
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A temperature record of each woman of group (c¢) is now
reproduced. It extends from one menstrual period to the next.
The record alsc indicates the dates on which 48-hour. samples
of urine were taken for pregnanediol estimation and shows the
results of these estimations. An endometrial biopsy was also
obtained from the majority of the subjects of this group.

The reproduced temperature record shows the date on which the
biopsy was taken and includes a summary of its histological
appearance.,

JUNE 1955
NO. Lc Amu<—>9 26¢h. |

LARRAAAREARRRARARRARRRR)
MRS. W.0. |99

98 [\/VW\ ,
97 PERIOD
96-&A;mmmm£umﬁﬂmaggmm

MAY 55.

LAARAARERSAREARARARARARANRAL]

MRS. 5.0. |99
98

BIOPSY TAKEN
97 'w\/\/\»\//\—/\"\{—
T PERIOQD

96 -
NO PREGNANEDIOL ~ PREGNANEDIOL 6'imgms-
ENDOME TRIAL BIOPSY SHOWS
SECRETORY CHANGES.

st
NO. 3c. APRll‘.gas‘-'lsMAYm

LARARARERARRERUSARERE

MRS. MR |99 -

98 1

97-% BIOPSY TAKEN
96 -

NO PREGNANEDIOL PREGNANEDIOL O-9 mgms.
ENDOMETRIAL BIOPSY SHOWS
SECRETORY CHANGES.

Fig, XViI showing the temperature records of subjects
le, 2c and 3¢ with the results of pregnanediol
estimations and endometrial biopsies.
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MAY5S5. | JUNE
22nd=3ist.| |st. €—> (6 th.

LARARRARR A RARARARLERAAR R

r4
’g
0

MRS. D.R. 99 -

98 1 'L-alopsv TAKEN
97 A PERIOD.
96- N? PREGNANEDEEMM'

ENDOMETRIAL BIOPSY SHOWS
EARLY SECRETORY CHANGES.

MAY 55. NE
NO. S5¢.| 20the3lst. I;t’g—) 7 the

LAARRRARRRALASARRLARAARELN]]

MRS, ok |99 - rmopsv TAKEN
98 'M/\/\/\\/\
97 4

06 - NO PREGNANEDIOL PREGNANEDIOL 7-5mgms.

ENDOMETRIAL BIOPSY SHOWS

PROLIFERATIVE CHANGES &
SOME SUBNUCLEAR VACUOLATION.

MAY 55. JUNE
NO. 6c. 2ist=3lst. [Ist.Oth,

LAAARSAREAASAAN AL S

MRS. J.H. 99 -

98 - \[asopsv TAKEN
97 - PERIOD

6 PREGNANEDIOL 2-6m
9 NO ;EGNANEDM > PREGNANEDIOL 2- 6mgms

ENDOMETRIAL BIOPSY SHOWS

SECRETORY CHANGES.

Fig.XVIII showing the temperature records of subjects
4c, 5¢ and 6¢c with the results of pregnanediol
estimations and endometrial biopsies.
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NO. 7c. MAY 5. JUNE

22nd—-3ist.| Ist.€————> 28th
LA RN IR AR N RRNRRARE R

MRS. Cw. 99

98 1 L—BIOPSY TAKEN
97 -
96 PERIOD

?

NO PREGNANEDIOL NO PREGNANED!IOL

ENDOMETRIAL BIOPSY SHOWS
EARLY PROLIFERATIVE CHANGES.

MAY 55. JUNE & JULY
N_O.—_B_C._ 22nd.-3ist.] Ist«—>30the——> [st«—>3rd.
. L A AR AR AA RSN AR R AN RIS AR RAREEA]
MRS.NM'G 199 1 BIOPSY TAKEN
98 1 [ PERIOD
97
96
PERIOD »
NO PREGNANEDI OL NO PREGNANEDIOL
ENDOMETRIAL BIOPSY SHOWS
PROLIFERATIVE CHANGES.
MAY 1955
NO.9c. 17the—>3ist. ISQMIESM.
- BRERRRAARARARAARRLARARERARRD)

MRS.GS.| 9Q 4 \L-alopsv TAKEN
8 .
9 \fJf\Vﬁg//\u\f,psnloo
97 1

Ws—> PREGNANEDIOL 5-9 mqms.
96 1 NO PREGNANEDIOL.

ENDOMETRIAL BIOPSY SHOWS
SECRETORY CHANGES.

Fig. XIX showing tle temperature rccords of subjects 7c,
8c and 9c¢ with the results of pregnanediol
estimations and endometrial biopsies.
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MAY55] JUNE
N—O__.'—L_% 22nd#3ist| | st. 6«——> 28 th,

MRS. B.D. | gg -

971
96 | NOPREGNANEDIOL  NO PREGNANEDIOL

MA JUNE N MBE
NOtc.| | MAYSS |, |pisconrnuen| NOVEMBER

MRS. E.J. {GQ0Q 4

BIOPSY TAKEN -—1

?

PREGNANEDIOL 7-33mgms.

98
97 ‘/\N\'\[\J\/\z
T

96 -

NO PREGNANEDIOL

ENDOMETRIAL BIOPSY SHOWS
EARLY SECRETORY CHANGES.

MAY 1955.
6 th ¢—————> 3list

NO. 12 c.

MRS. SM. [gg .

98-\/~\/~J'\/\/\,\/\.
97>
%61 T T

NO PREGNANEDIOL PREGNANEDIOL I12mgms.

showing the temper.ture records of subjects
10c, 1llc and 12c¢ with the results of pregnanediol
estimations and endometrial biopsies,
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[MAY 55.] JUNE.
% 2)ste> 3lst.| |st.€«<——> I5th,
LARRRARRRRALRRRARA NS
MBS KR 199 4 BIOPSY TAKEN
98 -
97] PERIOD.
96
NO_PREGNANEDIOL PREGNANEDIOL 7-Bmgms.
ENDOMETRIAL BIOPSY SHOWS
SECRETORY CHANGES.
A ! NE.
NO. 14 c. éth.m 3lst. lst.‘(JU_E)mn.
MRS‘ C'L. 99- BB ARAS R R A AR AR AR ARE R AR AR A DEAR RIS
98 -
PERIOD’/;’
o7 T 7
96 - NO PREGNANEDIOL  PREGNANEDIOL 7-5mgms.

Fig, XXI| showing the tempersture record of'subjects
13c and 1l4c with the results of pregnanediol
estimations and endometrial biopsies.
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i Table XV
| 4 Classification of the Temgeratufe Hecords of the wubjects

of Group (a), i.e. those who had undergone the operation
of Hysterectomy with Conservation of One or Both Ovaries.

§ 48 the records extend over several months, it
express the age of the patient with the precision of the other investigations.
The figure given here therefore represents the subject's approximate age

midway through the period of her record-keeping.

gio. Initials ADDPTOX ., Ag€ Total or Interval Pattern of
4 at time of Subtotal since Temperature
Investi- - Operation ~ Operation Record ~ Diphasic
gation or lionophasic
Cases of Eysterectomy with Conservation of Both Ovaries
Mrs. B.D. 40 6/12ths T 3 Diphasic
"L 42 8/12ths T 1 5/12ths Do.
" J.F.(D) 49 4/12ths T 2 5/12ths lionophasic
" E.D. 46 9/12ths T 1 6/12ths Do,
" J.F.éB) 46 2/12ths T 1 10/12ths Do.
" J.C.(K) 42 9/12ths T 2 10/12tbs “rob.Diphasic
L 1 43 6/12ths 5 3 Diphasic
" J.C.EB) 36 8/12ths T 2 6/12ths Do.
% " k.E.(C) 37 1/12th T 2 2/12ths Do.
loa " E.T. 40 9/12ths T 2 Do.
la " C.X. 39 S 1 7/12ths Prob.Diphasic
lza " &.R. 47 3/12ths T 2 5/12ths Diphasic
Ba " WLH.(T) 41 1/12th S 6 6/12ths Do.
Ya " J.s. 39 6/12ths T 1 10/12ths i.onophasic
}15a " I.R. 45 1/12th 5 1 6/12ths Diphasic
1ba " J.lel 48 3/12ths T 1 8/12ths Prob.Diphasic
’ Cases of Hysterectomy with Conservation of One Ovary
il7a "MW, 33 6/12ths 5 1 5/12ths Diphasic
jBa v H.P. 46 T 1 7/12ths Do,
fla " E.c. 46 T7/12ths 8 2 5/12ths Do.
fa " J,0'N 40 4/12ths 5 1 4/12ths Prob.Diphasic
fdla " u,D. 48 8/12ths T 1 7/12+ths Do,
f2 " J.B. 40 9/12ths T 5 6/12ths lionophasic
8 " m.s. 51 T 1 10/12ths Do.
2a " LLC. 41 9/12ths 5 7 Do.

is obviously impossible to
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Table

A Comparison of the Patterns of the Temperature Records of

the Subjects of group (c)

(i.e. normal women) with the

Histological Appearances of the Endometrium during the
second half of the same menstrual cycle.

Initials

40
43
43
38
41

40
48
49
39
42
43
42
42
42

L4
*

.
*

s WYY

[ 3
L]

]
-
-3

*

Q
[

.
L]

* o o
L] *

.

b*h:E:§4tﬂU)R

C)?qa)Eiu!C)?4C)¢4 U REw=

Yrs.

1/12th
4/12ths

6/12ths
5/12ths

7/12ths
2/12ths
6/12ths
6/12ths
11 /12ths
8 /12ths
3/12ths
1/12th

Type of

Temperature
Becord

Diphasic
Monophasic
Indeterminate
Monophasic
Diphasic

Do,
Monophasic
De.
Do.
Do,
Diphasic
Do.
Do.
Do,

Histological Appearance

of Endometrial Biopsy

taken during second half

of menstrual cycle.

No biopsy obtained.
Secretory changes
Do.
Do,
Few glands show subnuclear
vacuolation.
Secretory changes
Proliferative endometrium
Do.
Secretory changes
No biopsy obtained
Secretory changes
Proliferative endometrium
Secretory changes
No biopsy obtained.



83

i

Table No.XVII

4 Classification of the Temperature Records of
those subjects of group (a) whose ovaries were
both conserved at hysterectomy.

Number Exhibiting Diphasic Temperature Records

It

Number o Recoris which were probably (754)
Diphasic ' = 3
Number Exhibiting lionophasic Temperature Recoréds = 4 (25%)
Total = 16

Table No.XVIII

A Classification of the Temperature Records of
those subjects of group (a) who had one ovary
conserved at hysterectomy.

Number exhibiting Diphasic Temperature Records
" " Recor.s which were probably ' (62.57)

Diphasic
Number exhibiting hionophasic Temperature Records

[ |
nN

3 (37.57)

Table No.XIX

A Classification of the Temperature Records of
thése subjects of group (a) who had undergone
the operation of subtotal (i.e. supravaginal)

hysterectomy
Number exhibiting Diphasic Tempe rature Records . = 52
" " Recoris which were probably ) (87.57)
Diphasic = 2)



84

Number exhibiting Lionophasic Temperature Records

1 (12.5%)
Total . 8

I}

Table No.XX

i Classification of the Temperature Records of
those subjects of group (a) who had undergone
the operation of total hysterectomy

Number exhibiting Diphasic Temperature Records 73
" L Records which were probably (62.5%)

Diphasic 3 ,
6 (37 .53(})
16

Number exhibiting lionophasic Temperature Records
Total :

o

It was not considered necessary to reproduce, in this work, the
complete temperature record of each subject;fthough & chargcteristic
portion has, in every instance, been presented as a means of
illustrating not only the results of this investigation, but also
those of the one which follows it.

As was to be expected, those subjects whose ovaries had been

E removed /
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removed when hysterectomy was performed, returned temperature
records lacking any discernible rhythmic variation. In many,
the readings fluctuated within narrow limits except when an
acute illness relieved the monotony of the pattern (See

Figs, IX to XVI).

The basal temperaturé readings of the normal subjects
(i.e. those of group (c)), were in most cases recorded
throughout one menstrual cycle only, and it is significant
that in only half was the diphasic pattern of the ovulating
woman clearly detectable (see Fig.XVII to XXI). Ten of the
fourteen éubjects of this group agreed to allow an endoﬁetrial
biopsy to be taken during the second half of the cycle, and
while there was no instance in which the evidence of a
diphasic temperature record was contradicted by the histological
appearance of the endometrium, it is noteworthy that four
subjects (Nos.'?c, 3c, 4c and 90) whose temperature records
could not possibly be described as typically diphasic in
character, nevertheless exhibited presumptive evidence of
o#ulation; in that endometrial biopsies from these women all
showed secretory changes.

In those cases in which the endometrial biopsy showed
only proliferative éhanges during the second half of the cycle,

the/
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the temperature record was found to be monophasic (Nos. Tc,
and 8c).

It would appear, therefore, that while the temperature
record failed in some instances to indicate that ovulation
had occurred, in no case did it mislead one into suspecting
ovulation when endometrial appearances indicated that this
had not occurred.

The discrepancy between temperature chart and endometrial
biopsy was probably mainly due to the subjects' lack of
experience in keeping temperature records, though it may also
indicate;the limitations of the temperature chart as én
indicator of corpus luteum formation.

Great pains were taken over the temperature records of
the main in#estigation'group, i.e. the subjects of group (a),
and months were spent in attempting to instructlthese women
in the use of the thermometer. Those portions of the
records which have been reproduced here are the ones which
were thought to be most typical of the general trend. In
the records of some of the subjects of this group, the
recurrence of the diphasic pattern could be obsgrved‘month
after month, while in others a monophasic record persisted
during the entire period of the invesfigation.

an/
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An intermediate group, in which an occasional sustained
elevation of temperature hinted at a possible "thermal shift",
was less easy to classify. In Table XV which differentiates
the records as "monophasic" or "diphasic", the word "probable"
has been inserted when interpretation was particularly
difficult, and this has been followed by whichever of these
two words seemed the more applicable as a term descriptive
of that particular record.

Twelve (50{) of the subjects of this group were considered
to exhibit temperature records which could, without hesitation,
be described as diphasic, while seven (29.17%¢) were equally
definitely monophasic. The remaining five (20.837) have
been designated as "probably diphasic".

The results of this investigation strongly suggest that,
in at least 50% of those subjects whose ovaries had been
conserved at hysterectomy, there was evidence of continuing
ovulation. The fact that the diphasic pattern occurred
regularly in cyclical fashion in 12 of the 24 subjects of this
group virtually precludes any alternative explanation.

Even among those in whom the two phases were less easily
distinguished there remained the possibility that corpus luteum
formation might be occurring, if not in every cycle, at least,
sporadically, though in these women it must be conceded that the

evidence/
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evidence for ovulation is not by any means conclusive.

The fact that seven women ofvthis group returned records which
remained consistently monophasic for the period during which daily
temperatures were faken, suggests that ovulation probably did not
‘then occur. It does not, of course, érgue a compleﬁe cessation
of ovarian activity, as anovular cycles. are not infrequently found
in those years immediately preceding the menopause (Sharman 1955).

4Although the evidence in favour of continuing ovulation was
stronger among those women whose ovaries were both conserved as
compared with those who had only one ovary, the results do not
manifest a difference sufficiently striking to justify one drawing
any conclusions on this score, added to which is the fact that the
geries is too small a one for the difference to be significant.

Since several writers (Tamis 1934, Larzx, Catchpoie and LicXennon
1936) contend that the supravaginal hysterectomy is followed by a
less severe menopause than the more radical bperation, it is
interesting to observe that in 87.5% of those who underwent the
subtotal operation with comnservation of one or both ovaries, the
temperature record indicated a probable continuance of ovulation
whereas, among the larger group upon whom total hysterectomy had

been performed 62.55 appeared to ovulate.

In/
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In a relatively small series like this one, the difference
between these two sets of figures is, of course, without real
significance.

The important fact which does emerge is that a certain number,
both of those women who had undergone total hysterectomy and of
those others who had undergone subtotal hysterectomy, returned
temperature records which seemed to suggest that ovulation may
continue years after either operation has been performed.

One very interesting feature of this investigation was the
fact that Mrs. M.H.(T)(No.13a) returned a temperature record in
which the‘diphasic pattern recurred again and again. Not only
80, but as has already been stated, this patieni whose hyster-
ectomy had been of the supravaginal type, continued to '"menstruate"
(for one to two days) six and a half years after the greater
part of her uterus had been removed. It is worthy of note
that this woman was one of the five of group (a) who complained
of what she, at least, believed to be "hot flushes".

0f the remaining four women of this group who complained of
"hot flushes", three (Nos. 22a, 23a and 24a) returned temperature
records which were definitely monophasic, but one (No. 2la)
submitted a chart which bore more than a slight‘resembiance to
the classical pattern of the ovulating subject and was therefore

classified as "probably diphasic".
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SUMMARY and CONCLUSIONS

This investigation is based upon the fact that the
basal temperature record of a regularly ovulating woman
exhibits a characteristic pattern. During the oestrogenic
phase of the cycle the temperature will be found to show
only minor variations, and will be relatively low, but
about the time when ovulation occurs it rises by about .6
to 1° F, and thereafter maintains this relatively higher
level, until just before the next menstrual period, when
something like a pre-ovulation reading is again obtained.

This recurrent rise in temperature is known as the
"thermal shift" and is believed to be due to the liberation
of progesterone by the corpus luteum.

The temperature records of girls up to the time of
puberty, like those of postmenopausal women, oophorectomised
women and men, do not exhibit this diphasic pattern, which
however may be artificially produced by the injection of
progesterone.

The naturally occurring diphasic temperature record is
consequently accepted as evidence of ovulation which

precedes corpus luteum formation.

&/
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A brief account is given of how this phenomenon came
to be observed and explained.

Davis and Fugo (1948) noted what they believed to be
the "thermal shift" and diphasic pattern in the temperature
records of 4 out of 12 patients during the few months
following hysterectomy with conservation of ovaries.

This publication is briefly discussed.

No other instance was found in the literature of the
basal temperature record having been used to ascertain
whether or not ovulation was occurring in hysterectomised
subjects,

In this investigation each subject was asked to keep
a daily record of her basal morning temperature over a
period which ranged from several weeks to five months.

As was to be expected, all subjects who had undergone
the operation of hysterectomy with bilateral oophorectomy,
returned temperature records which were monophasic in
character.

Half of the "normal" subjects (who had undergone no
operation) exhibited the diphasic pattern, although some
of those whose temperature records appeared to be monophasic,
were found, during the same cycle, to have an endometrium

which/
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which showed secretory changes. The discrepancy between
temperature record and endometrial histology is thought to be
due to the inexperience of this group of women in keeping
temperature records. Unlike those women of groups (a) and
(b), they did not record their temperatures daily for several
months.,

Fifty per cent of the women of group (a), i.e. those
whose uterus had been removed but who still retained one or
both ovaries, returned temperature records which exhibited
the diphasic pattern characteristic of the ovulating subject.
In another 20.85% the evidence, though less convincing,
pointed to occasional, tkough not regularly recurring,
ovulation. The records of 29.17% of the women of this
group were clearly monophasic, and gave no hint that
ovulation had occurred during the period when temperature
records were being kept.

Some of the women of group (a) who had undergone total,
and some others who had undergone subtotal, hysterectomy
submitted temperature records showing the diphasic pattern,
as did a number of the women who had one ovary and some of
those who had both ovaries, conserved when hysterectomy
was performed.

The /
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The general conclusion to be drawn from this
investigation is that about half of the subjects of group
(a) showed strong evidence of continuing ovulation, and
that ovulation may also, on the evidence of the basal
temperature record, have occurred occasiocnally in another
20.83% of the subjects of this group. The temperature
records of 29.17% of the subjects of this group showed no
evidence of ovulation.

Continued ovulation would therefore appear to be
consistent with the subject having previously undergone
either total or subtotal hysterectomy with conservation of

one or both ovaries.

am
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INTRODUCTION.

The object of this investigation was to revalue the
tentative conclusions of the previous investigation by the
application of an additional test of their vélidity.

Among those temperature recofds not obviousiy monophasic
there was wide variation. The curve in some bore a
recognisable resemblance to the ovulatory cycle as it has
oftén been described in gynaecological literature, while, in
other cases, the likeness was less pronounced. Where there
W& s theksuspicion of a "thermal shift" but no more than a
suspicion, the record was aifficult to classify and its
significance remained doubtful.

It was felt that if the hint of & "thermal shift" in a
woman's temperature record and the subseguent suggestion of
a high temperature phase could be suppo:ted by other evidence
of the production of progesterone on the part of the ovary,
the probability-that ovulation had occurred in that particular
subject would be enhanced.

From urinary pregnanediol estimations can be derived
precisely the type of confirmation which is rejuired, and
the third investigation consisted in having the urine of the

various/
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various subjects of each group estimated for pregnanediol at
times selected in accordance with information supplied by the

temperature records.

Pregnanediol a Metabolite of Progesterone

Pregnanediol was first isolated by Marrian in 1929 and
shortly afterwards ils molecular structure was described by
Butenandt (1930).

Its chemical affinities with progesterone immediately led
to the supposition that it might be a metabolite of that
hormone. This probability gained in strength with reports
that Venning and Browne (1937) had recovered sodium pregnanediol
glucuronidate from the urine of normal women of childbearing age,
and that relatively higher values were obtained by Browne,

Henry and Venning from the urine of pregnant women (1937). This,
of course, is in keeping with the postulated relationship between
~ the two substances since, in pregnancy, both the corpus luteum
and the placenta are engaged in the production of progesterone.

The inability of Buxton and Westphal (1939) to detect any

pregnanediol in the urine of men unless they had previously been

injected/
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injected with progesterone seemed also to agree with the theory

that pregnanediol was a metabolite of progesterone, though it
should be added that a more recent and more sensitive method
of pregnanediol estimation has disclosed that pregnanediol is
to be found in the urine of the human male as a normal
constituent (Klopper 1955).

Pregnanediol is not the only metabolite of progesterone,
for the amount of this substance excreted in.the urine of
experimental subjects has been shown to account for only a
small proportioh of the progesterone injected by the intra-
muscular route (de Watteville 1951).

It is also true that pregnanediol may be a metabolite of
substances other than progesterone, for example,
desoxycorticosterone (Cuyler 1940).

Hyperactivity of the adrenal has been observed to be
associated with an increased urinary output of pregnanediol
(Salmon 1941).

The broad generalisation that urinary pregnanediol is
mainly derived from progesterone may, however, still be
considered sound, since that fraction which comes from extra-
ovarian sources is relatively small in the normal individual,
and many of the standard clinical methods in use for its

estimation in the urine frequently fail to detect its presence

in a 24-hour sample.
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Pregnanediol and the Menstrual Cycle:

If the pregnanediol which is found in the urine of a
normal woman is to be regarded as predominantly derived
from endogenous progesterone, one would expect relatively
small amounts of it to be present in 24-hour samples of
urine collected during the proliferative phase of the
menstrual cycle, Venning and Browne (1940) using the
Venning method of sodium pregnanediol glucuronidate estimation,
conducted such an investigation and reported consistently
negative results. The observation was confirmed by de
Watteville (1951), who, employing a different method of
pregnanediol estimation, failed to detect this substance in the
urine of normal women.during this phase of the cycle.

As progesterone is the hormone of the corpus luteum,
(and of the placenta), one would expect that 24-hour samples
of urine collected during the postovulatory phase of the
cycle should, however, contain appreciable amounts of
pregnanediol. While this was found by Rogers and Sturges
(1950) to be very frequently true, they also reported that
in their series, estimations conducted on some 24-hour
samples of postovulatory urine yielded no pregnanediol.

Rogers/



Rogers and Sturges (1950) in their estimations of "free"
pregnanediol, discovered that its appearance in the urine
might precede, coincide with, or follow, that rise in
temperature which is believed to signify the liberation of
progesterone by the corpus luteum, and have suggested that
its occasional discovery in the urine prior to the "thermal
shift" might be due to its derivation from progesterone
prdduced by "luteinised theca prior to ovulation". Davis
and Fugo (1948) who detected small amounts during this phase

of the cyéle attributed them to extraovarian sources.

Progesterone and the Uterus

When Browne and Venning (1938) failed to recover sodium
pregnanediol glucuronidate from the urine of two hysterectomised
subjects following injection of 24 mg. of progestérone, it
was thought by them that the uterus probadbly played a
necessary part in the metabolism of progesterone, a theory
which seemed to be supported by the report that Hamblin and
his co-workers (1939) were unable to detect sodium
pregnanediol glucuronidate in the urine of a few subjects
who had undergone endometrial curettage.

Buxton/
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Buxton and Westphal (1939), however, by demonstrating
that sodium pregnanediol glucuronidate was to be found in
the urine of men who had been given injections of progesterone

effectively disposed of this belief which is no longer held.

PREVIOUS INVESTIGATIONS

A thorough search of the literature disclosed only two
attempts to assess ovarian function following hysterectomy
by means of pregnanediol estimations of the urine.

Jones and Te Linde (1941) conducted a number of urinary
pregnanediol estimations on three women who had undergone
the operation of hysterectomy six months previously, and
succeeded in obtaining 3.3 mgm. of sodium pregnanediol
glucuronidate from the urine of one of them. Tests on the
urine of the other two yielded only negative results.

The other investigation was by Davis and Fugo (1948),
who conducted estimations of sodium pregnanediol
glucuronidate on the urine of twelve women who had undergone
hysterectomy within the previous four months. They record
that from the urine of some of their subjects they recovered
amounts of pregnanediol ranging from 5 to 17 mgms. per 24-hour

sample /
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sample during what, by temperature record, they assumed to

" be the postovulatory phase of the cycle.

i

METHOD

In $his investigation all three groups of women were
tested.

Those whose ovuries had been removed, i.e. group (b),
each submitted one 48-hour sample of urine, which was submitted
for pfegnanediol estimation.

From the normal subjects, i.e. those of group (c),
two 48-hour samples were taken, one in the earlier part of
the cycle at a time when the temperature record suggested
that the '"thermal shift" had not yet occurred. The second
sample was taken during the latter half‘of the cycle
irrespective of whether or not there was evidence of a
significant elevation of temperature. Both were estimated
quantitatively for pregnanediol.

Tﬁe results obtained from each of thé above groups were
used as controls, the main subjects of investigation being
those of group (a), i.e. fhose subjécts from whom the uterus -

had been removed but who still retained one or both ovaries.

FTom/
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From each of these women two 48~hour samples of urine
were obtained and submitted for pregnanediol estimation.

The object was to submit, whenever possible, one sample which
had been collected during the low-temperature phase of the
cycle and one which had been collected during the high-
temperature phase. In some cases the temperature recard
was such that it was not difficult to differentiate the two
phases, but as has already been explained, certain records
did not conform very closely to the typical dlpha31c vattern.
In such instances one of the samples was collected when the
tempefgture had been elevated for a few days, though, as the
records will reveal, the elevation was sometimes of short
duration. The other was collected when the temperature

was relatively lower.

Where there was no indication whatsoever of a diphasic
pattern,two 48-hour samples were collected more or less at
random, but with an interval of at least two weeks between
one and the other.

The estimations were performed at the Fife District
Laboratory.

As only a very limited number‘of these estimations could

be undertaken each week, it was not always possible to submit

/
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a 48-hour sample on the first occasion on which the temperature
record led one to believe that corpus 1ﬁteum formation had
probébly recently occurred, |

For the same reason, a gap of several months sometimes
elapsed between the performance of the two pregnanediol
estimations of the same subject.

Usually but, of course not invariably, the first sample
was submitted after the temperature record showed a
sigﬁificant and sustained rise, so that, in'most instances,
the "ﬁ;gh temperature" sample of urine was estimated befare

the "low temperature" sample.

liethod of Pregnenediol Estimation

The method of pregnanediol estimation adopted in this
investigation was that described by de Watteville, Borth and
Gsell (1948). Although the writer makes no claim to any
specialised knowledge of biochemistry, it is appropriate that
the‘pfbcedure adopted in performing these estimations should
be described in some detail. The following account of the
method is based on information supplied by Dr. Easson who

supervised the performance of the tests,
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Technique.
Except where high values are expected, as in pregnancy

after forty days, one litre of urine and 50 ml. of
redistilled toluene are heated to boiling. One hundred ml.
of concentrated hyurochloric acid are added slowly and the
wixture is refluxed for 15 minutes, ana then cooled rapidly
under the tap.

The clear layer. of urine is then drawn off and re-extracted
twice with 25 ml. portions of toluene using gentle shaking.
The combined toluene extracts and emulsions are next washed
with 2 normal sodium hydroxide in 207 sodium chloride using
two to four 25 wml. portioms,until the washings remain clear
and the emulsion is broken down, The sodium hydroxide is
removed by two final washings with 25 ml. portions of
distilled water.

If high values are expected,100 ml., of urine, 50 ml.
of toluene and 10 ml. of hydrochloric acid are refluxed
for fifteen minutes, followed by careful but thorough shaking
and rapia cooling under the tap. The toluene layer and the
emulsiens are combined and washed with two 15 ml. portions
of 2 normal sodium hydroxide in 207 hydrochloric acid
solution and twice with 15 ml. of distilled water.

The toluene extract obtained from 100 or 1,000 ml. of
urine is heated on a hot-plate until the last traoea of
water are dispelled. The solution is then zllowed to cool
down to 50-60° C, and then 10 ml. of 2/ methyl alcoholic
sodium hydroxide are acded and the mixture is reduced to
20-25 ml. The tolusne solution i: allowed to cool and is
filtered through = filter of medium porosity by suction.

The precipitate is washed with three successive small
amounts of hot toluene. The filtrate is concentrated on
the hot-plate to 4-6 wl. and wllowea 1O cool,

, The toluene extract is allowed to percolate throuvh the
chromatographic column ana the column washed with 6 ml. of
benzene, all residues being preserved for use in the event
of & high result being found. The pregnanediol is then
elutea with 10 ml. of 10:1 benzene-absolute alcohol mixture,
the eluate being collected into a weighted rounu-bottomed
flask. The residue obtained after evaporation to complete
dryness is washed in .5 to 1 ml. of cold ether to remove
coloured impurities ana the remaining white crystulline
pregnanediol is driea by evaporation in vacuo =znd in a
dessicator ant finally weighed.

it/
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If more than 6 to 15 mg. of pregnanediol are expected
a larger column is used. If 6 mg. or more are found with
the normal column, the toluene and benzene eluates should
be concentrated and passed through a second column.

apparatus

The chromatopgrahic column is 7-9 mm,. in diameter
and 10-15 mm. high, and is prepared by sedimentation of
200-300 mg. of aluminium oxide in dry benzene. Pressure
i® not generally necessary for percoclation of the toluene
extracts, but may be employed if reguired. The column
will absorb 6-15 mg. of pregnanediol.

Reagents
The aluminium oxice recommended is Lierck's 'Activity 1
'according to Brockmann', Other preparations may be

tested for suitability by recovery experiments with normal
male urine to which pregnanediol has been added.

Recovery is 95-1007.

The toluene is pure 'redistilled' reagent.

The sodium hydroxide-sodium cHoride solution for washing
is made by dissolving 200 gm. of sodium chloride and 80 g.
of sodium hydroxide in water and mzking up to 1,000 ml.

It should be removed by pipette in order to avoid
disturbing any sediment. The 29 (0.5u) sodium hydroxide
in methyl alcohol is prepared by dissolving 5 g. of the
solid in 250 ml. of pure methanol (i.R. grade), preferably
by use of a mechanical shaker. It is filtered and stored
in a bottle with a well-fittin:. glass stopper. It should
be replaced if it becomes cloudy or coloured,



106

RESULTS
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la
2a
la
4a
5a
6a
Ta

8a
%a
10a
1lla

- 12a
13a

14a
158
16a

Table XXI
' [
Showing results of urinary pregnanediol determinations
of subjects of group (a) (i.e. cases of hysterectomy
with conservation of one or both ovaries) in
relation to Basal Temperature Record
Initials AppTrox.Age ADPTroX. Type Patt. Amount amount
“at time of Inter- - of of of Preg- of Preg-
Investi- val Hyst. Tem— nanediol nanediol
gation since pera- in 48-hr. in 43-hr.
Years - Hyst. ture sample samol e
Yeurs Record of urine of urine
(Low tem- (bigh
perature teuvera—
phase 0f ture
cycle phase of
if di- cycle
- phasic if di-
Cases with Conservation of Both Ovaries phasic
Mrs. B.D. 40 6/12ths 3 Total Diphasic .26 mgm. 14.75
" NG 42 8/12%hs 1 5/12ths " " Nil 12.75 "
" 7.D.(D) 49 4/12ths 2 5/12ths " lionophasic  Fil il
" E.D. 46 9/12ths 1 6/12ths " L " "
" J.F.(B) 46 2/12ths 1 10/12ths " " L "
" J.C.(X) 4= 9/12ths 2 10/12ths " Prob, Di- .3 mgm. .08
" LD 43 6/12ths 3 Sub-  phasic
total Diphasic Wil 5.7 "
" J.C.ng 36 8/12ths 2 6/12ths Total " " 6.2 "
" LWHG(C) 37 1/12th 2 2/12ths " " " 7.6 "
" H.T. 40 9/12ths 2 " " " 9
" C.K. 39 1 7/12ths Sub-  Prob. Di- .28 mgm. 66
total phasic
" A.R. 47 3/12ths 2 5/12ths Total Diphasic " 1 "
" LLH.(T) 41 1/12¢h 6 §/12ths Sub- " .15 mgo. 3.78 "
total
" JeS, 39 6/12ths 1 10/12ths Total - ionophasic Nil il
" I.R. 45 l/ﬁZth 1 6/12ths Subdkd Diphasic Nil Wil
" J.icI 48 3/12ths 1 8/1Zths fotal “rob. Di- Nil .6 mgu.

phasic

mem .
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17a

18a
19a

20a

2la
22a
23a
24a
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Initials Approx.Age Approx. Type Patt. Amount Amount
at time of Inter- of of of Preg— of Preg—
Investi-— val Hyst. Tem— nanediol nanediol
gation, since pera— in 43-hr. in 48-hr.
Years liyst. ture sample sainple
Years Record of urine of urine
(high
tempera—
ture
bhase of
cycle
if di-
phasic
Cases with Conservation of One Ovary
irs. M.W. 33 6/12ths 1 5/12ths Sub- Diphasic .15 mgm. 4.2 mgm.
. total
" H.P. 46 1 7/12ths Total " Nil .65 ™
" E.C. 46 7/12ths 2 5/12ths Sub- " " 9 "
i total .
" J.O'N 40 4/12ths 1 4/12ths Do. Prob. Di- " 84 "
phasic
" .D. 48 8/12ths 1 7/12ths Total Do. " 3.8 @
" J.B. 40 9/12ths 5 6/12ths Do. lionophasic " Nil
Miss .S, 51 1 10/12ths Do. Do. " "
Mfs. k.C. 41 9/12ths T Sub- TDo. " "

total
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Table XXII

Showing Results of Urinary Pregnanediol Estimations of
Subjects of Group (b) (i.e. women who had undergone
hysterectomy with bilateral oophorectomy).

XNo. Injitials age at Interval Type of Amount of
Time of since Hyster— Pregnanediol
Investi- Hyster— - ectomy in 48-hour
gation ectony - sample of
Years Years urine
1b  Lrs. a.s. 42 2/12¢hs 1 9/12ths  Total Nil
2b " 4.Y. 45 2 1/12th " .o
3b " 4.C. 45 11/12ths 2 5/12ths " ( "
4b " i.W.(C) 39 9/12ths 9 4/12ths Subtotal "
5b " H.W. 48 6/12ths 3 Total "
6b Liss B.F. 49 4/12ths 1 8/12ths " L
Tb  irs. L.B. © 42 6/12ths 1 7/12ths " "
8b " J.B. 496 f12ths 2 11/12ths " "
9b " E.3.(C) 51 9 /12ths 2 3/12ths " n
10b " ALH. 39 11/12ths 1 " "
11b " W.8.(X) 44 11/12ths 1 9/12ths " n
12b " C.0'G 41 5/12ths 2 7/12ths L L
13b " K.P. 42 6/12ths 3 4/12ths Subtotal "
14b " P.F. 30 6/12ths 1 6/12ths  Total "
15b " AT, 33 8/12ths 1 11/12ths Subtotal oo
16b " LD, 42 5/12ths 2 4/12ths Do. "
17b " C.P, 48 5/12ths 1 8/12ths Do. "
18Db "W (D) 43 1 1/12th Total .25 mgm.
19b " E.. 45 5/12ths 1 5/12ths Subtatal Nil
20b " AW, 47 1/12th 2 1/12th  Total "
21b  M¥ss J.kicG 43 10/12ths 2 3/12ths " "
22b  urs. 4.E. 49 19/12ths 1 9/12ths Subtotal "
23b " E.Y.. 51 6/l2ths 2 5/12ths - Total "
24b " E.H. - 46 10/12ths 1 10/12ths " "
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Table ZXXIII

Showing Results of Urinary Pregnanediol determinations

of subjects of group (c) (i.e.

I

women who had

undergone neither hysterectomy nor oophorectomy).

Initials sge at Pdtern Amount Amount Histo-
Time of of of Preg-— of Preg- logical
Investi Tewpera— nanediol nanediol Appear—
ga.tion, ture in 43-hr, in 48-<hr. ance of
Years Hecord sample sample Lnaomet—~
of urine of urine rium in
[1st half [2nd half 2nd half
of men-— of men— of men—
strual strual strual
cycle cycle cycle
Mrs. W.D. 40 1/12th Diphasic Nil 6.33 mgms. No bioosy
" 5.D. 43 4/12ths Lionophasic Nil 6.1 " wecretory
changes
" M.R. 43 Indeterminate Nil .9 " Do.
"  D.R. 38 §/12ths lionop:asic Nil 1.4 " Do.
" J.K. 41 5/12ths Diphasic Wil 7.5 " Submclear
vacuolation
" J.H. 40 Do. .8 mgms. 2.6 " secretory
. changes
" C.W. 48 7/12ths lonophasic Nil Wil Prolifera—
tive endo-
metrium
" N.lcG 49 2/12ths Do. Nil Nil Do.
" G.S. 39 6/12ths Do. Nil 5.9 " Secretory
' changes
" B.D. 42 6/12ths Do. Nil Nil No biopsy
" B.,J. 43 11/12ths Diphasic Nil 7.33 " becretory
- changes
" S.dé. 42 8/12ths Diphasic - Nil 1.2 " No .
biopsy.
" K.R. 42 3/12ths Diphasic Nil 7.8 secretory
changes
"™ C.L. 42 1/12th  Diphasic Kil 7.55 "  Xo biopsy
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F1G. XXJT.

DIAGRAMATIC REPRESENTATION OF THE RESULTS OF PREGNANEDIOL
ESTIMATIONS OF TWO 48 HOUR SAMPLES OF URINE OBTAINED FROM
EACH OF THE SUBJECTS OF GROUP (a) Where the patients temperature
record was diphasic the first value shown is that obtained during the"low
temperature phcsc" of the cycle, the second that obtained during the “high
temperature phosz" of the cycle. Where the record was monophasic the two
samples were obtained at times separated by an interval of at least two weeks.

SCALE: mams,/48 HOUR_SAMPLE.

£ g

LS
la. '2a. 30 40. 5a 6a ' 7a. 8a @ 9all0a ila. 12a. 13a. l4a. I5a. I6a. [7a. I8a." I9a. 20a. 2la. 22a. 230, 24c

VALUES OBTAINED DURING THE'LOW TEMPERATURE PHASE OF THE CYCLE.
(IF DIPHASIC)

169 scaLe:mgms/48HOUR SAMPLE
;

2+ 7
114

lo. 120, 3a.74a. 5c.' 6a.' 7a. 8a.® 9a. 10a t1a. 120 13a. 1407150 16a. 17a.' 1Ba. I9a. 20a: 2la’ 220! 23a) 240!

VALUES OBTAINED DURING THE'HIGH TEMPERATURE PHASE OF THE CYCLE.
(IF DIPHASIC)
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FiIG XXIIT.

DIAGRAMATIC REPRESENTATION OF THE RESULTS OF PREGNANEDIOL
ESTIMATIONS OF ONE 48 HOUR SAMPLE OBTAINED FROM EACH OF

THE SUBJECTS OF GROUP (b)

6
SCALE: mgm_g/as HOUR SAMPLE.

54 ==
44
3— -~
2_.
'-
O L LI T L L L T T T T T T T T L3 1 L} T T T T T

Ib. 2b. 3b. 4b. 5b. 6b. 7b. 8b. 9b. 10b. !lb. 12b. I3b. 14b. ISb. I6b. 17b. i8b. I9b. 20b, 21b, 22b. 23b. 24b.
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F1G XXTV.

DIAGRAMATIC REPRESENTATION OF THE
RESULTS OF PREGNANEDIOL ESTIMATIONS
OF TWO 48 HOUR SAMPLES OF URINE
OBTAINED FROM EACH OF THE SUBJECTS
‘OF GROUP (¢) The first sample was obtained
during the first half of the menstrual cycle, the
second during the second half of the menstrual cycle.

7 ScALE: ﬂgm/da HOUR SAMPLE.

v/

‘C le. I2t:‘13\:I‘it:.‘Sc.léc‘]ﬂ:.‘5(:419:.I|0:.'[Ic.ll2c,|13c.'l4c.
VALUES OBTAINED DURING THE FIRST HALF OF
THE MENSTRUAL CYCLE.

9
8

A/ Y
7 Y

SCALE: mgm/as HOUR SAMPLE.

- '/,
4 // .
37 ) / g ‘N
2 / ;/ 77 / / /

N / 7/

fe. 2c. 3¢ "4c '5c 6c Tc T8c '9c I0c Ile 12c. 13c. ldc.

VALUES OBTAINED DURING THE SECOND'HALF
- OF THE MENSTRUAL CYCLE.
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‘Table XXV

in which the subjects of group (a) are classified as (1)

Probably Ovulating, (2) Possibly Ovulating or (3)

. Probably Not Ovulating,on the basis of their temperature

records considered in conjunction with the values

obtained from Pregnanediol Estimations of two 48-hour’
samples of urine, these having been obtained
respectively during the low and high temperzture phases
of the cycle (if diphasic), or merely at two distinct
times separated by at least two weeks (if the temperature
record lacked any discernible pattern).

Subjects whose Temperature Record was Diphasic or Probably Diphasic

Yo.

la
2a
6a

Ta
8a
9a
10a
1lla

12a
13a
15a
16z

-17a
18a

Initials Pattern of  Amount Amount Classi-
Temperature of Preg- of Preg- fication
Record nanediol nanediol of subject
in 48-hr. in 48-hr. as Probably
sample of sauple of Ovulating,
urine (low urine (high Possibly
temperature temperature Ovulating
phase of phase of or Probably
cycle) cycle) Not Ovulating
Mrs. B.D. Diphasic .26 mgms. 14.75 mgms. Prob.Ovulating
" N.M, Do. Nil 12.75 " Do.
"  J.C.(K) Prob. .8 " 2.08 " Do.
Diphasic
" M.McD Diphasic Nil 5.7 " Do.
" J.C.éB) Do. Nil 6.2 " Do.
" M,H.(C) Do. " Nil 7.6 " Do.
" H.T. Do. Nil .9 " Poss.Ovulating
" C.K. Prob. Nil 66 " Do.
Diphasic
" A.R, ~ Diphasic Nil 1 " Do.
" M.H.(T) Do. .15 mgms. 3.78 Prob.Ovulating
" I.R. Do. Nil Nil Results Incon-
clusive
" M.McI Prob. Nil b Poss,0vulating
Diphasic .
" MLW, Diphasic 15 " 4.2 " Prob.ovulating
" H.P. Do. .28 65 " Poss.Ovulating
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Subjects whose Temperature Record was Diphasic or Probably Diphasic

No. Initials Pattern of Amount of Amount of Classi-
Temperature Pregnane- Pregnane- fication

Record diol in 48 diol in 48 of subject
hr,sample hr.sample as Probably
of urine of urine Ovulating,
(low tem— (high tem— Possibly
berature  perature Ovulating
phase of phase of or Probably
cycle)  cycle) Not Ovulating
19a Mrs. E.C. Diphasic Nil .9 mgms. Poss.Ovulating
20a " J. O'N Prob. ¥il B84 M Poss.Ovulating
' Diphasic
2la " i.D. Do. Nil 3.8 " Prob.Ovulating

Subjects whose Temperature Record was Monophasic

3a Mrs. J.P.(D) Monophasic Nil Nil Prob.Not Ovulating
4a " E.D. Do. Nil Nil Do.
ba " J.F.(B) Do. Nil Nil Do.
14a " J.S. Do. Nil Nil Do,
22a " J.B. Do. Nil Nil Do.
23a Miss M.S. Do. Nil Nil . Do.

24a MNrs. M.C, Do. . Nil Nil Do.

Vi
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DISCUSSION

Before commenting on the resulté of tﬁis investigation,
it is necessary to recognise the limitations of the method by
which they were obtained.

Although its general convenience in the clinical measurement
of urinary pregnanediol is widély recognised, the de Vatteville
method of 1948 cannot be said to possess either the sensitivity
or the specificity of the method described by Klopper, Iiichie
and Brown in 1955.

While it is unfortunate that the pregnanediol estimations
of this investigation could not be undertaken by the Klopper
method and the results thus acquire a greater quantitative
precision, it is clear that the values obtained show a distinct
trend the significance of which is not destroyed by what are
now recognised as the inherent minor inaccuracies of the de
Watteville method.

In a personal communication Klopper (1956), while
indicating the reasons for the relative insensitivity of the
de Watﬁeville and other methods when compared with his ownm,
particularly for the detection of small (e.g. extragonadal)
amounts of pregnanediol in a 45-hour sample of urine, nevertheless

acknowledges/
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acknowledges its usefulness for the pregnanediol estimation
of samples of urine obtained during pregnancy or the luteal
phase of the cycle. Though emphasising that the actual
mathematical values obtained in this investigation might, on
the grounds of precision be criticised by the scientific
purist, Klopper readily concedes the significance of the
general tendencies shown in these results, and states that
the de Watteville method may be accepted as "reasonably
"accurate down to values of about the order of 2 mgms."

With these observations in mind it is interesting to
observetthat, of the 24 women whose uterus and ovaries had
both been removed, 23 (i.e. 95.8%4) were found to have no
pregnanediol when a random 48-hour sample of urine was
estimated by the de Viatteville method, and that the amount
of pregnanediol obtained from the urine of the remaining
subject was only .25 mgms.

Forty-eight hour samples of urine obtained from the
normal subjects of group (c) during the first half of the
menstrual cycle were also found, in 13 cases out of 14, to
have no pregnanediol, though the sample obtained from the
fourteenth subject {No. 6c¢) (just before the "thermal shift")

was estimated to have .8 mgms. of pregnanediol.

1t/
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It is also to be noted that 48-hour samples of urine
obtained from the women of group (a) either at random @f the
temperature record was monophasic), or during the low
temperature phase (if it was diphasic), produced a similar
range of results, for in only 5 instances out of a possible
24 were positive values obtained (Nos. la, 6a, 13a, 17a and 18a),
and of these the highest was .8 mgms.

When however one considers the results obtained from
the same group of women (i.e. those of group (a)) during the
high temperature phase of the cycle, a totally different order
of values is to be found, for in no fewer than 10 of the 24
samples the estimated content of pregnanediol exceeded 2 mgms.
and in 2 cases (Nos. la and 2a) it exceeded 10 mgms.

These figures have a close affinity with those obtained
from the normzl subjects of group {c¢) during the second half
of the menstrual cycle for, as may be seen from a study of
Table XXI values exceeding 2 mgms. were obtained from the 48-
hour samples of urine of 8 of the 14 women of this group.

It is to be observed, therefore, that on every occasion
on whicﬁ other evidence indicated the absence of a corpus luteum
the corresponding value obtained from the pregnanediol
estimation of a 48-hour sample of urine was less than 1 mgm.

and /
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and in the great majority of cases was zero. The phrase
"other evidence" as used here means:- (1) a history of
bilateral ocophorectomy, (2) the absence of a "thermal shift"
in the temperature record, or (3) the absence of secretory
changes in the endometria of the subjects of group (c).

In those cases however where the temperature record
suggested continued ovulation and a 48-~hour sample of urine
was obtained during what was thought to be the luteal phase
of the cycle, values exceeding 1 mgm. were frequently to be
found, and in many instances, as may be observed by a glance
at Tables XXI and XXIV that fi:ure was often exceeded by
several hundred per cent.

It would seem justifiable therefore to regard instances
in which a diphasic temperature record was supported by a
pregnanediol value in excess of 2 mgms. per 48-hour sample of
urine (obtained during the high temperature phase of the cycle)
as indicative off corpus luteum formation, and therefore as
evidence of the probable continuance of ovulation.

On this basis 9 of the 24 subjects of group (a) have
been classified as "probably ovulating"” at the time of these
investigations.

The temperature records of subjects 3¢ and 4c however

demonstrated/
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demonstrated that a 48-hour sample of urine obtained during
what, on the basis of an endometrial biopsy, is assumed to be
the luteal phase of the cycle, does not always produce
pregnanediol values as high as 2 mgms. The value for subject
3c was .9 mgms. and that for subject 4c,1.4 mgms.

This means that those subjects of group (a) whose
temperature records exhibited a diphasic pattern but from whom
pregnanediol values under 2 mgus. were obtained during the
high temperature phase of the cycle, may also be examples
of women who, at the time of these investigations, still
continued to ovulate.

They have therefore been classified as "possibly ovulating".

Among the subjects of group (a) is one {No. 15z) whose
temperature record exhibits the characteristics of the
ovulating subject, although no pregnanediol was obtained from
a 48-hour sample of urine collected from this women during
what appeared to be the high temperature phase of the cycle.

This discrepancy may be due to the operation of some
fortuitous factor producing what appeared to be a diphasic
temperéiure record.

Alternatively, it may be that the de Watteville method
of pregnanediol estimation, the sensitivity of which is

admittedly/
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admittedly limited, failed to detect a relatively small
amount of pregnanediol in this particular sample.

Because of the apparent coniradiction between the
results of the two investigations, it has been decided that
this subject should not be placed in any éf the three
categories used in this investigation, the issue being left

undecided.

SUMMARY and CONCLUSIONS

Iﬁ this investigation, the conclusions reached in the
previous one were subjected to an additional test of their
validity.

This was considered desirable since some of the
temperature records of the main investigation group (a)
were difficult to classify.

It was thought that by performing pregnanediol
estimations on 48-hour samples of urine obtained during the
high and low temperature phases of the cycle, further
evidence might be obtained concerning the probability or

otherwise of corpus luteum formation, since the formation

of/
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of a corpus luteum would be expected to result in an
appreciable liberation of progesterone by the ovary, and
this in turn should be reflected in the pregnanediol content
of the subject's urine.

A brief account is given of the history of pregnanediol
and of the evidence for assuming it to be a metabolite of
progesterone.

Previous attempts by Jones and Te Linde (1941) and by
Davis and Fugo (1948) to assess ovarian function in recently
hysterectomised women by means of urinary pregnanediol
estimations are mentioned.

The method employed in this investigation is that of
De Watteville, Borth and Gsell (1948). It is described in
detail and its limitations discussed. The reasons for
its employment are stated,and it is suggested that the
recognised minor inaccuracies of this standard clinical
method are not of sufficient degree to nullify the broad
general trends that emerge in the results of this
investigation.

Porty-eight hour samples of urine were obtained from
the subjects of all three investigation groups and were

estimated/



122

i

estimated quantitatively for pregnanediol by the method of
de Watteville, Borth and Gsell.

The subjects of group (b) (i.e. those who had undergone
hysterectomy with bilateral oophorectomy) each submitted
one 48-hour sample of urine for estimation.

The subjects of group (c) (i.e. the normal group),
each submitted two 48-hour samples of urine, one collected
during the first half of the menstrual cycle and one during
the second half.

The main investigation group (i.e. those subjects who
had undergone hysterectomy with conservation of one or both
ovaries). each submitted two samples of urine for estimation.

If the subject's temperature record was diphasic one
sample was obtained during the low temperature phase and one
during the high temperature phase.

Subjects of group (a) whose temperature records were
monophasic submitted two samples of urine separated by an
interval of at least two weeks.

The results obtained showed strong agreement between
the suijects' temperature records and the values obtained
from urinary pregnanediol estimation.

The /
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The interpretation of the results is discussed in detail
and an attempt has been made, on the basis of the results of
this investigation and the preceding one, to classify the
subjects of group (a) as (i) probably ovulating, (ii)
possibly ovulating, or (iii) probably not ovulating.

On the evidence of this investigation and the preceding
one, it was considered that ovulation was probably still
occurring in 9 of the 24 subjects of group (a), that in
another 7 there was the possibility of its continued
occurrence, but that in the remaining 7 subjecis ovulation
probably did not then take place. The results in one case

were considered to be inconclusive.
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INTRODUCTION

The two previous investigations were designed to
ascertain whether or not those ovaries which had been
conserved at hysterectomy retained, after varying intervals
of time, the capacity to produce the hormone progesterone.
The tests were, in consequence, virtually tests of the
continuance of ovulation, since progesterone is the hormone
éf the corpus luteum, and corpus luteum formation is the
normal seguel of ovulation.

‘There is, however, evidence for the belief that the
concluding years of reproductive life are characterised by
"irregular follicle ripening pnases, prolonged transitional
“phases and very frequenily poor luteal phases" (Bonine 195C).
Inability to demonstrate the production of progesterone
does not therefore argue a complete cessation of activity
on the part of the ovaries which may still be capable of
producing oestrogen.

- It seemed desirable therefore, to conduct an
investigation into the state of oestrogen production in

those ovaries which had been conserved at hysterectomy, snd

it/
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it was with this object’ that the present test was undertaken.

Retionale of the Investigation

The vaginal epithelium has a basal layer of cells which
are nourished by underlying capillaries. Ag this layexr
profiferates additional cells are formed and pushed upwards
towards the surfacee. The cells change in character as they
migrate from the basal layer. The more superficial the
location the flatter become the cells, the clearer becomes
the cytoplasm and the greater becomes the ratio of cytoplasm
1o nucleus. These changes are merely the physical manifesta~
tion of two operative factors which are (1) the pressure of
adjacent cells and (2) the increase in distance from the
source of nourishment.

Since the action of oestrogén on the upper portion of
the vaginal epithelium is essentially that of a growth
hormone (Kovak 1941), promoting mitotic division of the
basal cells and a resultant thickening of the epithelium,
it follows that the greater the concentration of oestrogen,

ceteris paribus, the greater will be the number of layers

of /
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of the vaginal epitheliém, the farther will the superficial
cells be separated from their supplies of oxygen and
nourishment and the more degenerate will they become.

The main indications of degeneration of the superficial
cells are that the cytoplasm becomes acidophylic and the
nucleus pyknotic, These acidophylic cells with pyknotic
nuclei are said to be "cornified" and the percentage of
"cornified cells" among those desquamated from the epithelium
of the upper part of the vagina may be regarded as a good
index of the oestrogenic activity of the ovaries (Vincent
Memorial Hospital, 1950).

This investigation is therefore an attempt to discover
whether or not the desgyuamated vaginal cells of those women
.whose ovaries were conserved at hysterectomy exhibit
cornification, and if so, how the cell picture differs from
those of the two control groups.

For comparative purposes the percentage of cornified
cells in a particular smear may be regarded not only as a
qualitative, but as a quantitative, measure of the ocestrogen

in that particular subject (Papanicolaou 1936).
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The Layers of the Vaginal Epithelium

Authorities differ on the subject of the numbér of
layers of cells to be distinguished in the vaginal epithelium
(McLaﬁen 1941). It is not therefore surprising that the
terminology used by different workers to describe the various
cellular components of the vaginal smear should also differ.

ljost writers, including Papanicolaou (1933) distinguish
three strata in the vaginul epithelium, These are (a)

a deep stratum, (b) a middle strutum and (c) a superficial
stratun.

The deep stratum which rests on the basement membrane
consists of (1) a row of cylindrical cells standing side by
side. They possess large, deeply staining nuclei and
sparse basophilic cytoplasm., These constitute the germinal
layer. (2) Immediately superficial to them are to be found
two. or three layers of rounded cells with relatively large
nuclei which have chromatin nets that stain well with
haematoxylin. Their cytoplasm ié clear in comparison with
the Aucleus_ (3) Several rows of similar morphology but
larger in size are next encountered as one moves towaras
the surface. In severe atrophy of the vagina some of

these/




129

3

these cells may come to occupy a superficial position,
become detached and be found in vaginal smears.

The middle stratum represents a transitional stage
between the deep and the suserficial strata. Its cells
are polygonal in shape and have a clear transparent
cytoplasm with a nucleus which stains well while still
retaining the chromatin network. In vaginal smears
these cells are very conspicuous and form a large proportion
of those designated as intermediate cells.

>The superficial stratum is composed of layers of cells
varying greatly in number according to the blood oestrogen
level. 411 the cells of this stratum are flat and solygonal
in shape. lany of their nuclei are pyknotic. Those cells
whkich lie in proximity to the middle stratum are usually
found to have a basophilic ctyoplaesm and a relatively smell
prepyknotic nucleus.

Kearer the surface one may encounter cells with a
cytoplasm which is rich in eleidin and takes up an
acidophylic stain. The nucleus is pyknotic. In the
classification of vaginal smears these are given the namxe
of cornified cells.

From/
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From what has been written above, it will be obvious
that the thickness of the vaginal epithelium and the
character of its more superficial cells will vary not only
at the different stages of & woman's life but also during
the different phases of the menstrual cycle. Thus, at
birth the vaginal epithelium shows considerable
stratification due to the influence of the maternal
oestrogen which passes through the placental barrier into
the foetal circulation and exercises its influence on the
vaginal epithelium (Prankel 1938). The effect, of course,
is tﬁansitory and within a few weeks desquamation has
removed the more superficial cells and the infantile
vagina is distinguished by = low epithelium which shows
no evidence of cestrogenic activity (Bonine 1950).

- Immediately prior to puberty, with the production of
oestrogen in the follicles of the ovary, greater
stratification of the vaginal epithelium is to be found
as well as some cornified superficial cells
(Papanicolaou 1933).

“Tbroughout reproductive life the vaginal epithelium

faithfully reflects the various phases of the ovarian cycle.

As/
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as the Graafian follicie ripens, its oestrogenic activity
increases. This results in a thick vaginal epithelium
with an abundance of superficial cells of the cornified
type. Ovulation coincides with maximum cornification,
after which relatively fewer cornified cells are observed.

As the menopause approaches ,ovarian activity wanes,
primary follicles are reduced in number and the

"functional levels regress gradually to an inactive
"state during which time the pubertal and pre-pubertal
"functional levels may be recognised"
(Bonine 1950).

-%#ith the cessation of menstruation the ovary may be
said to be nearing the end of its career as an ocestrogen—
producing organ., Vesquamation of the more superficial
epithelial cells is no longer counteracied by a rich
compensatory proliferation of basal cells. Intermediate
cells come to be situated more superficially and, with the
passing of time, the atrophy becomes more pronounced and
even deep cells may come to occupy a superficial position
and be desquamated. A striking proof of the hypothesis
which underlies this investigation is the fact that the
continued administration of oestrogen to & postmenopausal

woman/
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woman whose vaginal smear exhibits a high proportion of
deep cells, will produce a progressive diminution in their
number, and their replacement by intermediate,and even by
cornified, cells (Papanicolaou 1936).

A4S desqua@ation continues from birth until death the
character of the vaginal smear may therefore be considered

as a reliable indicator of current hormonal activity.

PREVIOUS INVESTIGATIOKS

(a)

-

~De Allende and Orf;s (19506) in their "Cytology of the
"Human Vagzina' devéote part of a chapter to a description of
the types of vaginal smear which they discovered in women
who had.previously undergone hysterectomy with,and without,
conservation of ovaries. |

4 study was made of the vaginal smears of four womeﬁ,
whose ages ranged from 34 to 46 years, and who had undergone
the operation of subtotal hysterectomy with bilateral
oophéfectomy at times wvarying from four months to twelve
yeérs previously. No cornified cells were discovered in

the/
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the smears of this group, and deep cells which were a
constant finding, varied from 2 to 25 per cent. The
intermediate cell predominated and leucocytes and mucus
were also in abundance.

The smears of two women, aged 42 and 44, who had
undergone the operation of subtotal hysterectomy with
conservation of both ovaries three and five years previously
were also studied, Cornification peaks of 38 to 41 per
cent were attaineéed in these cases and deep cells were only
occasionally found. De xnllende and Orf;s, while classifying
thesé cases as exhibiting "subnormal ovarian function"
emphasise the fact that both women were of "relatively
"advanced age" and that they might therefore have ceased
to ovulate. They conclude that the absence of the uterus
"has no manifest influence upon the state of the vaginal
"epithelium",

Four patients, who ages ranged from 27 to 44 years
and who had undergone the operation of subtotal hysterectomy
with unilateral oophorectomy within the previous five years,
wereathe next subjects.of investigation. The smears of

these women gave a picture of "subnormal ovarian function",

cornified/
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i

cornified cells being present, though in smaller numbers
than in the previous group.

.From these investigations it would appear that the
operation of subtotal hysterectomy does not seem to have
an adverse influence on ovarian activity.

Unfortunately no women who had undergone total
hysterectomy were studied, so that the effect of the
more radic%l operation was not estimated.

This series is also rather small to justify

generalisation.

(b)

Onl& one other instance. was discpvered of vaginal
smears having been used in an attempt to assess the
ovarian function of women who had undergone the operation
of hysterectomy.

The results of this work, which was performed by
Bancroft-Livingston (1954), were published while the
presént investigation wus being undertaken.

Bancroft-Livingston in his investigation of 353 cases
of hysterectomy with conservation of ovaries (all of whom

were /
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were under the age of 45 at the time of operation) found
that 957 of those subjects who were investigated within
three years of the date of the removal of the uterus,
showed "active'" vaginal smears.

4 control series consisting of 95 women of comparable
age group,from whom neither uterus nor ovaries had been
removed, yielded similar results.

He also investigated 215 women upon whom hysterectomy
had been performed after the age of 45 years had been reached,
The results obtained were compared with those of a control
group of 97 '"normal" women of comparable sge, and once again
no significant difference was detected between the results
of the two groups, though the percentage of "active"
vaginal smears in these groups was much lower than in the
two just mentioned,

Bancroft-Livingston concluded that

"following hysterectomy at whatéver age, preserved
"ovarian tissue continues to function for considerable
"periods of time".

_ In the published report of this work, it is significant
(and unfortunate) that its author did not investigate, as a
second control group, a number oflwomen of the appropriate

age group from whom both uterus and ov.ries had been removed.
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METHOD

Vaginal smears were taken from women of all three groups.
Those subjects whose ovaries had been conserved when
hysterectomy was performed had smears taken daily for four
weeks. Those whose ovaries had been removed together with
the uterus,had smears taken on alternate days over a similar
period, and from the second control group (i.e. that
consisting of normal- Women) vaginal smears were taken daily
throughout one menstrual cycle.

A glass pipette was introduced as deeply as possible into
the vagina, so that the desquamated material collected might
be that shed by the upper third of the vaginal epithelium.
This is important, as the upper part of the vagina is of
different embryological development from the lower part, and
responds in a more pronounced fashion to oestrogenic
stimulation, The pipette was then slowly withdrawn while
its tip was in contact with the vaginal wall for a distance
of about three centimetres, the buldb being gradually released.

The material thus obtained was next deposited on a glass
slide without the pipette actually coming into contact with

the/
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the slide.

As the smear must not be allowed to dry, the slide was
immediately "fixed" in a solution consiéting of equal parts
of ether and 957 alcohol. Fixing was achieved by keeping
the slide for a minimum of three minutes in the above
solution.

“Although de Allende and Orias (19504) state that smears
may "remain in the fixing fluid for a month and possibly
"longer without harm", staining was usually undertaken
within a few hours. f

The staining method employed was that in use at the
Department of Obstetrics and Gynaecology of the University
of Edinburgh.

The details are as follows:-

The slide was initially dipped ten times in 95% alcohol,
704 alcohol, 50¢ alcohol and distilled water successively,

after which it was immersed for five minutes in Harris Alum
Haematoxylin. It was then placed in running water for one
minute, and thereupon dipped five times in .5% hydrochloric
acid. It was next replaced in running water for a further
four minutes, after which it lay in a solution of 14 lithium

carbonate/
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carbonate for one minute. Thereafter it was returned to

the running water for one minute and dipped successively

ten times in each of the followings- 50% alcohol, 70% alcohol
and 954 alcohol, prior to its immersion in the stain Orange
G.6 for one minute.

*After this it was dipped ten times, twice consecutively,
in 95% alcohol before being placed in the stain known as
E.4.50 for a minute and a half.

Finally, it was dipped ten times in three consecutive
solutions of 957 alcohol, dehydrated with absolute alcohol,
cleared in xylol and mounted in Canada balsam.

BEach smear was then examined under the microscope, and
the percentage of eacp of the three main types of epithelial

cell was determined on the basis of a total count of 400 cells.
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The Cells of the Vaginal Smear

As the term "deep cell", "intermediate cell" and
"cornfied cell'" have slightly different meanings when
used by different people, each will now be defined to
illustrate its usage in the present context and to avoid

ambiguity.

The Cornified Cell

A cornified cell is understood to represent the

"maximum differentiation of the cells of the vaginal
"epithelium under the action of the oestrogenic hormones"

(De Allende 1950B).

It is a large, thin polygonal cell with a clear
homogeneous cytoplasm which is usually, but not necessarily,
acidophylic. Since it is known that a local infection can
produce a smear rich in acidophylic cells (Kernodle 1948),
and since staining technique varies considerably, it was
decided to follow the principle laid down by the cytologists
of the Vincent liemorial Hospital (1950) who designate cells
as "cornified" on the basis of nuclear changes alone.

The criterion of cornification is thus pyknosis of the

nucleus/
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nucleus, and any superficial cell with a pyknotic nucleus
has been classified as a cornified cell irrespective of the

colour of its cytoplasm.

The Intermediate Cell

The term intermediate cell, as used in this
investigation, is applied to any cell of the vaginal
epithelium which is obviously not a deep cell and yet does
not conforw to the above definition of a cornified cell.

jThese cells therefore vary in size and morphology,
some being almost oval and possessing & relatively large
vesicular nucleus, while others are thin and polygonal and
bear a close resemblance to the cornified type of cell
except that the nucleus is not pyknotic. “hile the
cytoplasm of most intermediate cells will be found to be
basophilic, an acidophylic cytoplasm is a not infrequent
finding, particularly where there is a vaginal infection.
The nucleus may sometimes be found to stain deeply but its
chromatin hus not yet condensed tQ the solid black mass

which denotes pyknosis.
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The Deep Cell

The deep cell is smaller than  the intermediate cell,
though larger than a polymorphonuclear leucocyte. It is
somewhat rounded (or oval) in shape, the cell boundaries
being precisely defined. The large centrally situated
nucleus, regular in outline and containing a well
differentiated network of chromatin, stains deeply with
basic dyes. The ratio of the diameter of the cell to the
diameter of the nucleus is about two to one. Where the
cytoﬁlasm has increased in size relative to the nucleus
and the ratio has increasec above that just mentioned, the
cell has been classified as of the intermediate variety.

Deep cells are infrequently found in the premenopausal
vaginal smear of the normally ovulating and menstruating
woman, but become progressively more numerous as the
oestrogenic powers of the ovary regress, and are a common

component of the postmenopausal smear.
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TVPIC AL CORNIFIED CELL.

INTERMEDIATE CELLS

JEEP CELL

Pig. XXV. illustrating the main types of cell to
he found in vaginal smears.



Fig. XXVIL
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Microphotograph of vaginal smear obtained

from Subject No. 9a (Mrs. M.M.(C)) on 15.9.54.

The picture shows many cornified and

intermediate cells. This subject had

undergone hysterectomy with conservation of

both ovaries more than two years previously.
(Low Power View)



Fig. XXVIL
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Microphotograph of vaginal smear obtained
from Subject No. lib (Mrs. M.S.(X)) on
9.5.54. The picture shows no cornified
cells. Only intermediate and deep cells
were founci in all smears obtained from
this subject. (Low Power View)



Fig. XXVIII.
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Microphotograph of vaginal smear obtained
from Subject 22a (Mrs. J.B.) on 11.7-54%
ill though this women had begun to complain
of hot flushes it is to be noted that the
smear shows a considerable number of
cornified cells. This patient had
undergone hysterectomy with unilateral
oophorectomy more than four years
previously. (Low power view)



Pig. XXIX.
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Microphotograph of vaginal smear obtained
from Subject 10a (Mrs. H.T.) on 15-5¢54-
The picture shows cornified and intermediate
cells. The subject had undergone total
hysterectomy with conservation of both
ovaries more than a year previously.

(Low pcwer view)



Fig® XXX

147

Microphotograph of smear obtained, from
Subject 9¢ (Mrs. G.3.) on 24.5.55.

The picture shows cornified and intermediate
cells. The subject had undergone no
operation and was aged 39 6/12th years.

X.160.



Fig. XXXL

143

Microphotograph of smear obtained from
Subject 19a (Mrs. E.C.) on 10.5¢54-
The picture shows a few cornified and
many intermediate cells. The subject
had undergone subtotal hysterectomy
with right oophorectomy more than two
years previously. X.160.
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RESULTS

The cornification curves of the 24 subjects of group (a) are
here reproduced. In each case vaginal smears have been taken
for about four consecutive weeks. The abscissae represent the
days, the ordinustes the percentages of cornitied cells in the
various smears.,

NO.la. . JULY 1954 s | NO DEEP CELLS.
MRS_B.D o, llllﬁ'l|7'T|lv|II||||l‘l]>lrllT
Age40yrs. 204‘* '

1074

0%

Y 1954 JUNE

NO.2 a. (et't:.AA(———>95 3ist. |st, €«—————————> |Bth. NO DEEP CELLS:
MRS, M.M. LI N BN N O S N O N B (N I N RO N OO B I BN D B B BN B A B
Age:a2%yrs| 407

w%‘ NO SMEAR

20%_ L l NoiMi:AR

IO%' \_‘\«/A\V .

%
NO.3a OCTOBER 54 NOVEMBER. DEEP CELLS
—_— 20 th. €«——> 3|st. |st. €————————> |Bth. —_————
MRS J.E (D) ° LS S A S N L N N N AN B B N R B ) 0_3%
_Ai:-:«t‘;%.yrs 20/"' . _r

IO?O/-M

o%

Fig. XXXII shows the cornificution curves of subjects la,
2a and 3la.
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R

NO. 4a. ﬁ{ﬁNUARY I953¢l15t. ot FEBRUARY 6th DEEP CELLS
MRS. E.D. TT T T T T T T T VI orT TT T T v T r 11T T v rrT _
Age:45%yrs 204 NO SMEAR O=2___26-

IO%—W‘L/\\W

0%
NO.5a. - JULY 1954 soun | DEEP CELLS
MRS, J. E(B) o B e e e o o e e e e e e e e ARG D
Age: 4755|2047 0—3%

! Ooo- ._/—\*—“/\\"“\WW

0%
APRIL |

MRS,J_C!KZ o TTT T T T VI T T T T T 1T I T¢ET TR T rrTrrTT
&:42‘/,zyrs. 40/0"

30%

2094

102

0%

Fig. XXXIII shows the cornification curves of subjects 4a,
5a and 6a.
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NO.7a p <YLY 1954 sotn | DEEP CELLS
MRS.MMcD. P B L L B A L L B L B B B O—‘|9/
Ag_c_'.43}|; rs. 204‘ NO SMEAR =20

0 7%
NO.8 g o, Y 1954 [WIONE | DEEP CELLS
MRS. JC.(B) o TT T r T T T T TV T T T T T T T T T r i T T T 0_29/
Age:36Zyrs. 20/,- O0—27%

0%
o%

NO SMEAR
{
._,/v/\/'_‘\‘/- /\AM

NO.9a. SEPTEMBER 1954
= Ist. > 29 th
@ rrrryrrrrrryrrrryrrryrrrrrrrrrrrrgrvty
s ]
20/0 W

10%%

NO DEEP CELLS.

Fig. XXXIV shows the cornification curves of subjects '7a,

8a and 9a,
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MAY 1954,
NO.10a. 13th < 9 > 3lst, IsLJ(—>UNE 12, | DEEP CELLS
MRS.H. T. TrI T Ty T T T rr I T T i T T T T T T T T T T 0,
_Aﬁ.:tia;.zyrs. 20%' O_——_I_/g
|O}g’/\’\~‘/‘/\_\»—/\/‘\/\\
0%
JAN. 1954 FEBRUARY
NO.lla. 23rd «—>3lst. | Ist. <— 20 th. DEEP CE:)'LS
MRS. C.K. | T T T T T TT77 ™ T T T T T T T T T T T T T T
Age: 37rs. 207 NO‘LSMEAR NO SMEAR =___3|A
o%
NO.12a JANUARY 1954 FEBRUARY DEEP CELLS
MRSiA.F\.‘ :7|th.| T T T T T T T7T ISI?L] |l Slt‘l T T T T 717 |l|4 :hu o) 2%
. gy rs. /] A4 4
Aoe 458y 206 NO SMEAR
0%

Fig. XXXV shows the cornification curves of subjects 10a,
lla and ]12a.
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NO.I3a. o SEPTEMBER 1954. . |NO DEEP CELLs.
MRS.M.H(T) ITjTll!llT]ll’llllllllll'll

O
A_gf_,z‘ll 2YTS. ZOA-

10
oY%

NO. 14 a. NOVEMBER 1954 DECEMBER DEEP CELLS
MRS.J.S lsltl':. T T T T T 1T 77T Ialoih-l I|SLI T T I,I:h'r _——o'/—
Age: 398yrs 2070- NO SMEAR O—I2
IO%-WlM
o%
No.15q o « SEPTEMBER 1954 _ . | DEEP CELLS
MRS |. R. ° r7Trrr7rrr1rrrrr 7 rrrrtrrrrrrrror 9/
&:M%rs 20/0' 0—2/0

IO%‘W

o%

Fig. XXXVI shows the cornification curves of subjects 13a,
14a and 15a.
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APRIL

|6th. «———————> 30th.

1954

Age: 7% yrs| 2074

0%

TP T rTrTTTTTT

IO%NW»/\/

NO.17a.

OCTOBER 1954
I5th, €<— > 3ist.

| st. €———————> [5th.

MRS. M. W.

595:339/12 Ts. 20% . ,l, N oMEAR
IO% M /\\/\/\/\\-/‘\ l —~—

0%

TTrryrrrrriayrrrrrTr

NO SMEAR

TT T T T T T T 7Y
NO SMEAR

|st.<M—A-Y——> 13th, DEEP CELL
rTrrrrryrrrvri O—Io/o
NO SMEAR =
Y
NV
NOVEMBER

NO DEEP CELLS.

OCTOBER 1954
19th, <———> 3Ist.

NOVEMBER
Ist. €—————> 5th.

Age: 46 yrs. 20%

1O%A

TrrrrrrrrriT

I A S B e B B

e A e T

o%

DEEP CELLS

0—2%

-~

Fig. XXXVII

shows the cornification curves of subjects 16a,
17a and 18a.
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1954
NO.I19a 4th <« 3IstMAY ‘and Ist<>3rd.JUNE | DEEP CELLS
MRS. E.C. ° TTF T T T T T T T T T T T T I T I T T T T T T I Tr T T T Y
M46:’éyr5, 204- . 9_.=2/0
IO}O/-\//\/\/\/\’\/\_M\
0%
NOVEMBER 1954 DECEMBER
NO.20q/ ISthe«——— 5 30th | Ist. «——->I12th. NO DEEP CELLS.
MRS.J.ON. ° TT T T T T T T T T T T T T T TrTTT
Age:40%yrs| 20/ &srwlﬁ
0%
NO.2la. . _ SEPTEMBER 1954 [ peep ceLLs
MRS, M.D. TT T T T T T 7T T T T I T T T o T r T rTT
Age: 4855|2074 NO SMEARS 9_———__2—%
NO SMEAR

1094

ir//\¢.l’lW

-~

Fig. XXXVIII shows the cornification curves of subjects 19a,

20a and 2la.




JULY 1954
NO22a.| | L. < 9 > o DEEP CELLS
MRS. J. B. TT T T T T T YT T T TP I T T T T rrereTT -
Ait39“/|zyl‘s. 30%" ) 9——I9—6
20%
107
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MISS.M.S TT T T T T T rr T r 7 T T T T rrrr>y y
Age: 51 yrs. [ 2094 =%

10%A
‘\._.//\//\WN//\K/

0%:
NO 24q e NOVEMBER 1954 . som | REEP_CELLS
MRS. M. C. lll‘lrlIllllllIlllllllllllllll O_l%
&:4236.“-; 2Q¢% —_—r

'Q%-A/\/\/\/\W\/

%

Fig., XXXIX shows the cornification curves of subjects 22a,
23a and 24a.
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The curves of the deep cells of the 24 subjects of group (b)
are lere reproduced. Once again the vaginal smears have been
taken for about four consecutive weeks. The abscissae represent
the days and the ordinates the percentagesof deep cells in the
various smears.,

NO.1b. B SEPTEMBER 1954 row. | NO_CORNIFIED CELLS
st. < > . T s A~~~
MRS. A.S. o TT T T T T T T T T T T T T T T T T T v I 1T THROUGHOUT.
Agerd2yrs 3°f' LEUCOCYTES PLENTIFUL.
20%_ ' ’/"//0‘\ ____________ e ///'\\\./’,-
0% i
NO.2b | | JANUARY 1954 | FEBRUARY . |CORNIFIED CELLS
MRS_A.Y. FrTT T T T T T T P T T T P T T T Trrrrord o
Aﬁ:d&%yrs. 2070/- |_?-/O
|O°o" e, e
0% R
NOQ. 3 b. Lot SEPTEMBER 1954 a9t NO CORNIFIED
st. .
MRS. A.C LI I I N N I D N A N S N B N I D SR D A N D B N A | CELLS.

Age: 45¥yrs|2 0/
|O%' . __.//.\ \\\\\\ \.,/(/" Ser ~es ~.

o%

[

Fig. XL shows the deep cell curves of subjects 1b, 2b
and 3b,
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NO.4b. 1954.
Ist. SEPTEMBER «———Ist. OCTOBER NO CORNIFIED

MRS. MW(C o TT T I T T T T T T T T T T T T T T rrrTroTTT CELLS.
Age 39%#5. 50/0"

4% N

30% o «
NO.5b. SEPTEMBER 1954 CORNIFIED CELLS

Ist. < - 29th. o)

MRS. H.W. PO L L L L L O_.2A
_A$:49féyrs 2OA‘

104

~e—*

(o) 4

NO.6b SEPTEMBER 1954 CORNIFIED
= = Ist. €«——— 5 30th. and ——> Ist. October ==
MISS. B.F. o LI L A L O LA O DR L L B L L L CELLS
Age:49yrs. 20/0' 0_2/00
107 e
o% ———————————————
Fig. XLI shows the deep cell curves of subjects 4b,

5b and 6b.
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NO.7 b. JANUARY 1954 | FEBRUARY 54 |CORNIFIED CELLS
MRS.M.B. B s B B B S B B B T B B B [o)
Age:atyrs | 207 ‘ 0-2/4
12 F— .
R —
NO.8 b. JAN. |~ FEBRUARY 1954 . |CORNIFIED CELLS
MRS.J.S. T T T T T 7T T VT T 7T T T T rrrrrrrrria __O/
Age:48yrs. 20%‘ 9_2“9
o
O% P Ty T )
NO.9b. e < SEPTEMBER 1954 = @ @ e |CORNIFIED CELLS
MRS'M‘S'(C) o ||V|l|||lllllllll,lll.lllll.llillll O'—'lo/o
&:48291'5. 20/0' —_—
10% :

shows the deep cell curves of subjects 7b,

Fig. XLII
8b, and 9b.
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OCTOBER 1954 NOVEMBER
NO.IOb. I5th. <_____)9 3ist. | Ist. <_.__>v M it | NO CORNIFIED
MRSa AH T T 1 .l T T rrrroeT T rrrerrvroTrT CELLS
AgeaCHyrs| 207 =
1024 . . o
O% ~e-—=— - TTe———e- -
APRIL 1954 MAY - 7
NO.11b. 16th. «—— 5 30th. Ist. 28th.
WS.MS(K) o TT T TT  vT T T iT rrrrz rrrrrrrrrrrrrrrgvrirrrrrrrrrrri
nge- 5% yre |20/ NO CORNIFIED CELLS.
IO%- s e, ae N e .
o
NO.I2b. . < JULY 1954. 2o, | CORNIFIED CELLS
MRS.C.OG. T T T T T T T T T T T r T T T T T T T T 117 0_40/
& 4"76YI'S- 200/0- :—__9
Io}o/‘ P -7 -__'\\\o—“.""~\ b _ "
o/

Fig. XLIII shows the deep cell curves of subjects

10b, 11b and 12D
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noish [ [JANVARY 1954 T ™ FEBRUARY T comniFIED CeLLs
MRS. M.P o‘[&rT!F"yilrllllllll]lllllTlT 0_2%
6 20/- ==
Age: 4L12yrs. °
%5 e e i
0%
RY
NOl4 b o enRY 1954 | FEBRUARY ' [NocomniFiep cews.
MRS. PF °71T111111111rl LR L L L L L B S
Ag¢:29%yrs- 204"
I [ S—
o)7cu
NO.[5 b s . SEPTEMBER 1954. s7en. | NO_CORNIFIED CELLS.
MRS. A.T. ljvlllTllllllllllllrFl’llll
_Ag:S 32yrs. 20%‘
lo}o’_ _______ ————
OX ———— e

Fig. XLIV shows thqueep cell curves of sub
14 and 15b

jects 13D,
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NOVEMBER 54 | DECEMBE
NO.16b. NOA 54 | C CE RM NO CORNIFIED CELLS
MRS.M.D. PR (LU L N R O I S IO O
Age: 42%yrs. 204'
1O ) o
B OIS S -
NO 17b i SEPTEMBER sotn | NO CORNIFIED CELLS.
MRS. C.P. rd < :
TT T T T TrTT1T 1rTrrrrrrrrrrryrrrrrr
ﬁ&u%%s2cﬁ?
| O%- L e
O% ——————— -
OBER 1954 NOVEMBER
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MRS. MW.(D) JO% (LI L B B B B L 0—2/6
ﬁg_c::tagﬁyrs. 20/0'
102 e
opt—=—T - -

Fig.XLV shows the deep cell curves of subjects

16b, 17b and 18b.
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NO.I9b. JMAY 1955 | . JUNE ‘o | CORNIFIED CELLS
Iooo- e B T ~
B — TN .
NO.20b. NOVEMBER 54 | ~DECEMBER  [NO CORNIFIED
i [0 el T CELLS
3OCZ- TTmme o N\ - T el e
20/
NO.21b, srg < SEPTEMBER 1954 ' INO CORNIFIED CELLS,
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10%- ~
O% ------------------ L
Fig. XLVI shows the deep cell curves of subjects

19b, 20b and 21b.
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'OO- g o= “t\\\ "‘,v___._,—o” ‘\\\._‘“"

o%

Fig., XLVII shows the deep cell curves of subjects

22b, 23b and 24b.



The cornification curves of the 14 subjects of group (c) are
here reproduced. In each case, vaginal smears have been taken
throughout one menstrual cycle, excluding the days on which there
was vaginal bleeding. The abscissae represent the days,and the
ordinates the percentages of cornified cells in the various smears.

7955 JUNE
NO.le 25ty sne | atn < _, 28; | DEEP CELLS 02%
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204 - 1
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|0%+{PERIOD g
oI V7z;
1955 JUNE 1955 .
NO.3¢ MavzRunef| 2na i 23rd DEEP CELLS |—5%
MRS.M.R. TIT T T4 T T 1Tt T rrrrrryrrvrrrvrrts
Age: 43yrs |304 NO PREGNANEDIOL 4 PREGNANEDIOL O-9 mgms.
™ o -_—

2070/" Endometrial Biopsy shows Secretory changes.

|OZ- PERIOD /_/\—\/\,w;l‘_‘_ 241th. June—Ist.day of period.

oy YU 11/

Fig., XLVIII shows the cornification curves of subjects lc,
2c and 3c,
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Table XXV

Showing the main values of the Cytological Curves
of the subjects of group (a)

No. Initials Age at Range of Mean % of
- . time of 7 of Cornified
Investi- Cornified Cells dur-
gation Cells dur- ing period
Years ing period of Investi-
of Investi-~ gation
gation
la Mrs., B.D. 40 8/12ths 7-23% 11.7%
2a " M.M. 42 4/12ths 6-40% 15.3%
3a " J.F.(D)49 2/12ths 4-11% 6.5%
4a " E.,D. 45 10/12ths 5-14% T7.2%
5a " J.B.(B)46 10/12ths 4-11% 5.6%
6a " J.C.(K)42 4/12ths 8-37% 17%
7a "  M.McD 43 2/12ths 1-16% 9.1%
8a " J.C.§B§37 3/12ths 8-22% 10.2%
9a "  M.H.(C)37 3/12ths 15-28% 19.1%
10a " H.T. 40 3/12ths 8-19% 9.5%
lla " C.K. 37 10/12ths 5-16% 8.7%
122 " A.R. 45 8/12ths 4-17% 7.1%
13a " M.H.(T)41 4/12ths 8-23% 12.4%
l4a " J.S. 39 6/12ths 6=15% 1.7%
1% " I.R. 44 11/12ths 4-14% 7.1%
16a "  J.McI 47 8/12ths 5-17% 8%
17a " MN.W, 33 9/12ths 8-17% 11.7%
18a " H,P.(K)46 8-20% 8.7¢
19a " E.C. 46 T/12ths 4-19% 8.1%
20a " J.O'N 40 6/12ths 8-20% 11.4%
2la " M,D. 48 5/12ths 4-12% T.5%
22 " J.B. 39 11/12ths 529 11.5%
23a Miss M.S. 51 3-8 4.6%
24a Mrs, M.C. 42 3/12ths 1-19% 8.9%
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Table XXVI

Showing the main values of the Cytological Curves of
the subjects of group (b).

No. Initials Age at Range of liean ¢
- time of % of Deep of Deep
Investi- Cells dur- Cells
gation ing period during
Years of Investi- eriod
- gation of Investi-
gation
1b Mrs. 4.S. 42 12-22% 17.5%
2b " A.Y. 43 8/12ths 3-9¢ 5.4%
3b " A.C. 45 8 /12ths 1-16% 11.6%
4b " M.W.(C) 39 5/12ths 33-44% 38.4%
50 " H.W. 49 6/12ths 6-14% 8.8%
6b Miss B.F. 49 3-6% 4.1%
7b Mrs. M.B. 41 6/12ths 4-8% 6.7%
8b " J.S. 48 3-7% 4.5%
9 " u.S.(C) 50 6/12ths 2T 4.2%
10b " A.H. 40 3/12%hs 4-9% 5.5%
11b " .S, 45 7/12ths 1-164 '10%
126 " C,0'G 41 7/12ths 5-9% 6.3%
13b " LD, 41 6/12ths 4-9% 5.8%
14v " P,F, 29 6/12ths 3-89, 5.8%
156 " A.T. 33 3/12tbs 3-7¢ 4.8%
16b " M.D. 42 2/12ths 2-6% 3.6%
17b " C.P. 48 9/12ths 2-1% 4.3%
18b " M.W.(D) 43 6/12ths 3-T% 4.1%
19b " E.i. 45 5/12ths 3-1% 5%
20b " AW, 47 6/12ths 26-41% 32.7%
2lb Miss J.McG 44 2/12ths 3-6% 4.3%
22b Mrs. 4.E. 49 10/12ths 7-12% 8.9%
23b " E.Y. 51 6/12ths 5-23% 12.2%
24b " E,H, 45 7/12ths 5-10% 7.7%

Range Mean ¥
of of Cor-
Corni- nified
fied Cells
Cells
o 0%
1-2% 1.3%
0% 0%
0% 0%
0-2% 1.1
0-2% 1.3%
0-2% 1.29
0-2% 1.49
0-1% 47
0% 0%
0% 0%
0-44 1.8%
0-24 9%
o}/ o7,
0% o%.
o7, o
0% 0%
0-2%. .84
0-2¢ 1.1¢
0% 0%
0% 0%
0% o4
0% o
0-1¢ 4%
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Table XXVII

Showing the main values of the Cytological Curves
of the subjects of group (c).

Initials Age at Range of Mean % of Range
time of % of Cornified of
Investi-~ Cornified Cells dur- Deep
gation Cells dur- ing period Cells
Years ing period of Investi-
of Investi- gation
gation
Mrs. W.D. 40 1/12th 4-18% 1% 0-2%
" 3.D. 43 4/12%hs 4-20% 7.8% 0-2%
" M.R. 43 4-17% 6.9% - 1-5%
"  D.R. 38 6/l2ths 6-26% 11.3% Nil
" J.K. 41 5/12ths 5-31% 9.5% 0-2%
" J.H. 40 4-23% 7.2% 0-1%
" C.W. 48 7/12ths 3-26% 7.8% 0-24
" N.icG 49 2/12ths 3-31% 10.8% 0-5%
" G.S. 39 6/12ths 6-26% 10.9% Nil
"  B.D., 42 6/12ths 3-9% 4.8% 2-5%
" E.J. 43 11/12ths  2-15% T.3% 1-3%
" S.M. 42 8/12ths 2-16% 6.1% 0-3%
" K.R. 42 3/12ths 3-16% 5% 1-2%
" C.L. 42 1/12th 4-30% 9.5% 0-2%
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DISCUSSION

The estimation of oestrogenic activity by meéns of
vaginal smears is a subject on which hundreds of papers
have been published, and it is only necessary to read a
few of them to appreciate that the results and conclusions
of workers conducting comparable investigations differ
widely.

This is,at least,partly due to their diverse
interpretatims of what constitutes cornification, and also
to the fact that the criteria by which the various types
of cell are to be differentiated varies greatly from
author to author.

Absence of unanimity on these subjects and a diversity
of method by which the cornification index is determined,
renders difficult comparison between the results of one
worker and another, and has prompted lurray and Osmond-
Clarke (1956) in a recent issue of the British Medical
Journal, to make a plea for the adoption of a standard
method of estimating oestrogenic activity from vaginal

Smears.

In/
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In this investigation it has therefore been considered
necessary to define in detail a cornified, an intermediate
and a deep cell, and the results have been reached on the
basis of these definitions,

The values obtained for fhe cornification indices
of the ‘normal women of group (c¢), and also for those
of the subjects of group (a) will be found to be generally
much lower than those given by De Allende and Orf;s in
their book, "Cytology of the Human Vagina'. While racial
and climactic differences might be invoked to explain the
disparity between their results and those obtained in
this investigation, it is more probable that the essential
difference arises from the gquestion of what is to be
regarded as a cornified cell and possibly even with what
constitutes pyknosis.

In a personal communication (1955) and a practical
demonstration, Dr. E, Wachtel of the Postgraduate School
of ledicine, Hammersmith, indicated what were her
standards of cornification, and stated that she had been
unable to obtain from the vaginal smears of healthy
ovulating British women the high percentages of cornified

V4
cells reported by de Allende and Orias. Peak percentages,

she/
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she often found, did not exceed 304 and were sometimes
considerably lower.

The actual numerical values obtained in this
invéstigation are however of relatively minor interest.

The essential fact is that, in the performance of the

cell éounts of all smears,a serious attewpt has been made
to maintain a constant standard of cellular differentiation,
based on the definitions already stated.

This being so, the significance of the results
becomes apparent when the graphs of the various subjects
are studied and compared,and when the tabulated values
obtained from the individual women are classified by groups.

The close similarity between the graphs and values of
the subjects of groups (a) and (c) is then strikingly
demonstrated, as is the sharp difference between the graphs
and values of the subjects of both of these groups and
those of group (b).

Although the range of percentage of cornified cells
varies considerably from one subject to another, certain
facts claim special attention.

The peak percentage values of the subjects of group

(a) range from 8% to 407, whereas among the subjects of

group/
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group (b) in no instance does the peak percentage of
cornified cells exceed 4%. It is also to be noted that,
although the lowest peak value for a subject of group (a)
was obtained from a woman aged 51 (No. 23a), this value
is twice as high as the highest returned by any woman

of gréup (b).

An egqually striking contrast is apparent when a
comparison is made between the mean values for cornified
cells, of the subjects of these two groups. Among the
subjects of group (a) the mean values for cornified cells
range from 4.6% to 19.1% while those of the subjects of
group (b) range from zero to 1.4%.

Not only do the two ranges of values fail to overlap
but, it is to be noted that in 13 of the 24 subjects of
group (b) cell counts conducted on more than a dozen smears
disclosed no cornified cells at all.

' If the degree of cornification exhibited in the
vaginal smear is to be considered as a guantitative index
of the degree of oestrogenic activity of the subject,
these results would imply that the minimum oestrogenic
activity of any subject of group (a) substantially exceeded

the maximum oestrogenic activity manifest by any subject

of group (b).
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It is not within the scope of this investigation to
attempt a precise assessment of the degree of activity
attributable to extraovarian sources of oestrogen.

That such sources do exist has, for some years, been generally
accepted.  Engelhart (1930, 1932 and 1935), by
demongtrating that crude lipoid extracts of the adrenals
possessed both ocestrogenic and progestational properties
when administered to castrated and immature animals,
initiated a multiplicity of investigations, of which even
the main ones cannot here be enumerated. Then followed
the isolation of oestrone and progesterone from adrenal
extracts by Beall (1939). In addition Kemp and Pedersen-
Bjergaard (1937) discovered small amounts of oestrogen in
the urine of oophorectomised women and Callow and Emuens
(1940) obtained an oestrogenic response from the urine of
each of 16 oophorectomised women though in’some instances
the extent of the response was very small.

Hadfiéld (1956) while observing that "oophorectomy
"and adrenalectomy temporarily abolish oestrogen production
stress the fact that "after a period of months ocestrogens
“usually in low concentration again appear in the urine".

He then states that the "tissue of origin of these

"oestrogens/
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"oestrogens is obscure", but that "it is possible that the
"retroperitoneal mesenchyme from which the ovaries and
"adrenal cortex are developed, retains its potentiality
"to produce oestrogens and may be responsible for their
"delayed production and slow.appearance in the ﬁrine".

it is therefore possible that those cornified cells
which were detected in the smears of some of the subjects
~of group (b) may be evidence of cestrogenic activity on
the part of the adrenal or some other extragonadal source.
The striking difference however between the results returned
by the two groups (a) and (b) is such that,as has already been
stated,the highest peak and mean values obtained from any
subject of group (b) are still lower than the lowest peak
and mean values obtained from any subject of group (a).

This disparity of values would suggest that conserved
ovarian tissue, which for the purposes of this investigation,
distinguishes the subjects of group (a) from those of group
(b), is the source of the significantly greater oestrogenic
activity that has been exhibited in the vaginal smears of
the former group as compared with thoze of the latter.

That a similar investigation of the vaginal smears of

the/




the subjects of group (b) conducted after an interval of
a few more years might, in some cases, produce considerably
higher values for cornified cells, was suggested by the
fact that while this investigation was being undertaken,
vaginal smears from two subjects, aged 67 and 69 years
respectively, were also obtained, and it was observed
that the degree of cornification exhibitéd in the smears
of one of these women substantially exceeded that obtained
from any subject of group (b) in this investigation,being
in fact comparable to what was found in the smears of some
of the subjects of group (a).

The comparatively low values obtained from the subjects
of the oophorectomised group (b) may therefore be attributable
to the fact that the interval between operation and
investigation has been too brief to permit anything in the
nature of large scale production of oestrogen by an
extragonadal source. It must however be recalled that, in
the case of one subject (4b) the interval between oophorectomy
and investigation was 9 years.

When the graphs and tables of the subjects of group (a)
are compared with tuose of the normal group (¢), no

significant/
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significant differences are to be observed, for the peak
percentages of cornified cells of the subjects of group
(a) range from 8% to 40%, whereas those of the normal
group (c) range from 9% to 31%.

Similarly, the mean percentages of cornified cells
vary aﬁong the subjects of group (a) from 4.6% to 19.1%,
whereaé among the normal women of group (c¢) the variation
is from 5% to 11.3%. The overlap is obvious and need not
be stressed, and the similarity between the figures of
Tables XXV and XXVI is sufficieﬁt to justify the supposition
that the degree of oestrogenic activity to be found in the
subjects of either of these groups is cowéarable to that

exhibited by the other.
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SUMiARY and CONCLUSIONS

Unlike the two previous investigations,which were
essentially designed to ascertain whether or not ovaries
conseryed at hysterectomy continued to produce corpora lutea,
this investigation was employed solely as an index of
oestrogenic activity. No atteupt was made to . diagnose
the presence or absence of ovulation by this method, although
de Allende and Or{;s claim to be able to do so (1950D).

Since the menstrual cycles of women approaching the
menopause are known to be not infrequently anovular, and
as most of the subjects of this investigation were over 40
years of age, it seemed desirable that the ocestirogenic
properties of the conserved ovary should be studied as an
independent activity.

Por this reason, use was made of the fact that the
vaginal epithelium is responsive to the stimulus of the
ovarian hormones, and that by means of the vaginal smear,
the desquamatéd epithelial cells may be made to serve as an
index of the oestrogenic activity of the individual.

Since oestrogen is essentially a growth hormone, anc since

the/




182

the desquamation of cornified cells is a consequence of
pronounced vaginal epithelial hypertrophy, it follows that
the percentage of cornified cells in a vaginal smear
reflects the potency of the oestrogen of that particular
subject. |

fhroughout this investigation the percentage of
co:nified vaginal epithelial cells has been employed as a
quantitative index of the oestrogenic activity of the subject.

The histology of the vaginal epithelium is discussed,
and the changes it undergoes at various stages during the
lifetime of the human female are shown to be related to
changes in the blood cestrogen levels.

., Two attempts to assess ovarian oestrogenic activity
following hysterectomy are reviewed briefly.

The former by de illende and Orf;s (1950C), though
based on the results of only a few subjects, suggests that
hysterectomy does not appear to exercise a harmful influence
on the oestrogenic properties of the conserved ovary.

The latter by Bancroft-Livingston (1954), reaches a
similar conclusion but may be criticised in that
oophorectomised subjects were not used as controls.

The /
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The method employed in this investigation is described in
detail, and, the terms '"deep cell", "intermediate cell" and
"cornified cell" are defined, in order to indicate their
meaning as used in>this context.

Stress is laid upon the fact that the criterion of
cornification is not an acidophylic cytoplasm but pyknosis
of thé nucleus.,

Vaginal smears were obtained from the subjects of all
three groups and the results of the differential cell counts
performed are presented both graphically and in tabular form.

These results indicate a close similarity of wvalues
between the subjects of groups (a) and (c) i.e. between those
women who had undergone hysterectomy with conservation of one
or both ovaries and the normal subjects.

For example, among the subjects of group (a) the peak
percentages of cornified cells ranged from 8% to 40% while
the corresponding figures for the subjects of group (c) are
9¢ to 31%. On the other hand, the highest peak percentage
of cornified cells to be observed in any subject of group

(b) was 4%.

This trend is again in evidence when the mean values

for/
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for the percentages of cornified cells of all subjects in
each group are studied.

fmong the subjects of group (a) the mean percentages
of cornified cells range from 4.6% to 19.1%, while the
variation among the normal subjects is from 5% to 1i.3%.
When however, one considers the results of the castrated
subjects of group (b),it is found that the smears obtained
from 13 subjects of this group showed no cornified cells
at all, and that the highes% mean percentage of cornified
‘cells to be obtained from a series of smears of any subject
of group (b) was 1.4%.

The question of extragonadal sources of cestrogen is
discussed and it is suggested that, were this investigation
to be repeated on the same subjects in a few years' time,
the values for cornified cells obtained from some of the
subjects of group (b) might well be of a much higher order.
- Reference is made to a parallel investigation of the
vaginal smears of two elderly subjects aged 67 and 69
respectively, neither of whom had suffered from malignant
disease, and it is noted that the percentages of cornified

cells obtained from the smears of one of these two subjects

gre&tly/
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greatly exceeded the highest values to be observed in the
smears of any subject of group (b).

‘While the relatively low percentages of cornified cells
obtained from the smears of subjects of group (b) might be
explained on the grounds that the interval between
OOphoréctomy and investigation had not been sufficiently
long tb allow extragonadal sources to obtain maximum
oestrogen production, it is emphasised that in one subject
of this group (No. 4b), oophorectomy had occurred nine years
before this invéstigation was undertaken. |

If cornification of the vaginal epithelium is to be
accepted as a gquantitative index of the oestrogenic activity
of the subject, it is clear from this investigation that the
range of oestrogenic activity manifest among the subjects
of group (a) is much greater than that which is to be
observed among those of group (b), and is indeed comparable
to what is to be found among the normal subjects of group (c).

Since, in these investigations, the factor which
distinguishes the subjects of group () from those of
group (b) is conserved ovarian tissue, it is justifiable
to assume that the significantly higher percentages of

cornified/
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cornified cells to be found in the smears of the former
group of women is an indication that their ovaries have
continued to produce oestrogen although the uterus had

previously been removed.
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INTRODUCTION

This investigation is based upon the fact that the
serum and urine of postmenopausal women are known to have
a much greater content of pituitary gonadotrophin than is
to be found in the serum and urine of the normal
premenopausal woman. These relatively higher values are
generally attributed to the progressive withdrawal of the
inhibitory influence wkich is thought to’be exercised by
the high levels of the premenopausal ovarian oestrogen on
the liberation of gonadotrophin by the pituitary (Bishop 1947).
Not unexpectedly, it has also been found that bilateral
oophorectomy, when performed on premenopausal women, results
in a similar sudden increase in urinary gonadofrophic values
(Zondek 1932).
Heller Farney and Myers (1944), who conducted such an
investigatibn on castrated women, reported their results
as follows:
"A11 (patients) with normal preoperative levels showed
"g significant rise in gonadotrophic excretion as early as
"the sixth to tenth postoperative day. The menopausal
"zone was reached by the sixth day in 58 per cent, by the

"tenth day in 86 per cent and by the next assay conducted
"at the end of one month in all cases studied."
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Estimations of the pituitary gonadotrophin in the urine
of the subject being investigated, are conducted by the
method of animal assay, and for this purpose a variety of
animals have been used.

It was decided that, by means of such assays of the
urinary gonadotrophin, an attempt should be made, in this
investigation, to obtain an indirect assessment of the
cestrogenic activity of those ovaries which had been
conserved when hysterectomy was performed.

It was thought that if gonadotrophic values obtained
from the urine of those women whose ovaries had been
conserveu when the uterus was removed, were found to Le
significantly lower than those obtained from the urine of
that group of women from whom both uterus and ovaries had
been removed, it might be considered as evidence that, in
the former group, ovarian oestrogen still continued to hold
the pituitary gonadotrophin in check, and coula therefore
be interpreted as a probable indication of the continuation

of oestrogenic activity on the part of the conserved ovary.

Some Limitations of Gonadotrophic Assay

Investigations of urinary gonadotirophin are usually

conducted/
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conducted with either rats or mice as the test animals,
and to obtain more accurate results these should be
hypophysectomised, so that endogenous production of
gonadotrophin from the pituitary of the test animal does
not interfere with the results.

All modern attempts to assay the gonadotrophic hormones
suffer from certain limitations.

The first limitation is the absence of an international
standard with which unknown preparations can be compared.
Results of assays are therefore usually expressed in
arbitrary "rat" or "mouse" units which vary from one
laboratory to another.

Secondly, in such investigations, it is probable that
at least two distinct substances are being estimated
simultaneously, and these may be present in different
concentrations at different times.

Then the quantities of gonadotrophin in the selected
samples of urine are often very small, necessitating elaborate
methods of preparation and concentration. These procedures,
according to Loraine (1952), may sometimes produce a loss of
gonadotrophic activity and result in the production of

extracts which prove toxic to the experimental animal.

The /
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The method employed in the present investigation makes
use of neither the rat nor the mouse as the experimental
animal, but of the male toad (Xenopus laevis),

This is not due to a belief in the superiority of this
method of assay but rather to the fact that circumstances
precluded the adoption of any of the other methols which
are considered to be more sensitive and accurate.

The Nature of the Gonadotrophic Hormone in the
Urine of the Castrated and lienopausal Subject

The preparation, by a number of workers, for example
Fevold, Hisaw and Leonard (1931), Wallen-Lawrence (1934),
Loeb Saxton and Hayward {1936), and Dodids and Noble (1936)
of pituitary extracts which appear to exhibit either an
‘almost purely follicle-ripening effect or an almost purely
interstitial cell stimulating effect, has led to a generally
accepted subdivision of pituitary gonadotrophin into (1) the
Follicle Stimulating {or Ripening) Hormone, i.e. FSH, and
(2) the Interstitial Cell Stimulating Hormone, i.e. ICSH.
The latter was formerly known as the Luteinising Hormone or
LH, but since it can be assayed in the male animal the term

Interstitial Cell Stimulating Hormone is now preferred.

1t/




It is necessary, however, to recsll that a complete
separation of FSH and ICSH has not yet been achieved with
certainty.

The gonadotrophin which is to be found in the urine of
the castrated or postmenopausal woman is usually believed to
have a predominantly follicle-ripening action (Bishop 1947),
Katzman and Doisy (1934)), yet Frank, Salmon and Friedman
(1935) and Salmon and Frank (1936) have reported that while
this substance was found by them to produce such an effect
on infantile rats, an increase in dose achieved a "luteinising"
effect in the same animals

Then Loraine (1952), writing on "Recent Developments in
"the Clinical Application of Hormone Assay", refers to a
personal communication from McArthur in which the latter, as
a result of preliminary studies concludes that "menopausal
"women excrete both FSH and LH" (i.e. ICSH).

McArthur's assay made use of the rat as the test animal,
the potency of the ICSH in the subject's urine being
determined by its capacity to produce enlargement of the
ventral lobe of the rat prostate.

The method of assay adopted in the present investigation
possessed the advantage of measuring both FSH and ICSH and
so may be considered to reflect the potency of the subject's

total gonadotrophin,
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PREVIOUS INVESTIGATIONS

4 prolonged and diligent search of the relevant
literature disclosed remarkably few attempts to investigate
the fpnctional state of the conserved ovary by animal assay
of the pituitary gonadotrophin, and no recent work on this
subject was discovered.

Tamis (1934),in a study of the relationship between
menopausal symptoms and ovarian function following
hysterectomy, conducted a series of biological assays of
F.5.H. by injec{ing extracts of the urine of his subjects
into immature mice, and observing whether or not the
injected material was capable of producing hypertropLy of
the mouse’ ovary. The hypertrophy, which when present
was attributed to enlargement of the primordial follicles,
was considered to constitute a positive sign of the presence
of F.3.H. in the urine. The results were not expressed in
quantitative terms and were not measured against any
standard preparation, but were considered in conjunction
with another biological assay of the urinary oestrogen of
the subject being investigated.

Tamis/




Tamis, commenting on his results, concludes that the
duration of ovarian function following hysterectomy is not
solely related to the amount of gonadal tissue conserved,
and he ends by making a plea for maximal conservation of
uterine mucosa, on the supposition that the severity of the
menopausal symptoms is directly related to the amount of
endometrium removed.

liarx, Catchpole and licKennon (1936) in an investigation
of the same subject, conducted in a similar fashion, also
reacked the conclusion that

"the preservation of even a small part of the uterus
"seems to have a retarding and mitigating effect upon the
"appearance of retrogressive changes in the pituitary-
"ovarian function and the occurrence of menopausal symptoms."

In the reports of both of these investigations, the
authors therefore stress the importance of endometrial
conservation, without which ovarian preservation is thought
to be of relatively little account.

In 1937 Krane published the results of a number of
assays of pituitary gonadotrophin, The subjects of his
investigations were patients suffering from various

gynaecological disorders, and among them were some who had

undergone the operation of hysterectomy with conservation

of/
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of one or both ovaries. The urine of such women he injected
into immature mice, adopting a modified form of the
technique originally described by Zondek (1930).

The results of these assays were presented in terms
of units of a standard preparation, and the conclusion
reachéd by Krane was that premenopausal women who have had
the uterus removed with conservation of one or both ovaries,
do not return higher values for pituitary gonadotrophin
than do normal women. Unfortunately, the results were not
coumpared Qith those of a control group whose ovaries had
been remo#ed, but it is surprising that this work seems to
have passed almost unrecognised, as more recent literature
is conspicuously lacking in any attempt to confirm or

refute its conclusions.
METHOD

The subjects of this investigation consisted of women
of groups (a) and (b). All therefore had undergone the
operation of hysterectomy, some (i.e. those of group (a))

having had one or both ovaries conserved, while others

(those/
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(those of group (b)) had had them removed.

The co-operation of 20 of the 24 women (i.e. 83.3%) of
each of these groups was obtained,

The origiﬁal plan included the performance of assays of
the urine of the subjects of all three groups. It is known,
hawevér, that the gonadotrophin values obtained from the
urine of normal premenopausal women vary widely according to
the different phases of the menstrual cycle, peak values
being reached about the time of ovulation. At other stages
of the cycle the values are freguently so low that bio-assay
is sometimes not practicable, unless a further concentration
of the urine is made. Temperature records were therefore
used in an attempt to anticipate that stage in the menstrual
cycle at which measureable values might be expected.
Unfortunately, the temperature records proved a very uncertain
guide, and as the submission of & large number of samples of
urine from each woman of group (c) was impracticable, it was
decided in this investigation to assay only samples of urine
from the subjects of groups (a) and (b).

Two 24-hour samples of urine (usually separated by an

interval of one week), were obtained from each of the forty

subjects/
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subjects. These samples of urine were concentrated by the
Kaolin method so that each ml. of the concentrate was
equivalent to 12 ml. of urine (Scott 1940).

The concentrates were assayed by the method which has
been described by Hobson (1952) and also by Hobson and
Landgrebe (1954).

The following is a brief account of the technique employed.

Groups of male toads (Xenopus laevis) were injected with
concentrate and thereafter placed in separate jars. The
injections were made into the dorsal lymph sac.

Four hours later, a few drops of urine were collected
with a pipette from the bladder of the toad. The urine thus
obtained was placed upon a slide and examined microscopically
for spermatazoa, the appearance of which constitutes a
positive reaction.

4 clean pipette was used for each animal in order to
avoid contamination. Any animal under test, which gave a
negative reaction at four hours, was returned to its jar and
re-examined 24 hours after injection.

The results of these assays were expressed in units of
H.K.G.204A. This material was prepared by lMessrs. Organon

Laboratories/
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Laboratories from the urine of postmenopausal women.

The groups of male toads used in this investigation were
standardised against this preparation, Dose response
curves were prepared and it was found that the *NED50 for
this powder was equivalent to 1.2 mg. of H.M.G.20A4.

This was called one unit.

* LKEDS50 signifies the mean effective dose which
achieves a 50% response.
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RESULTS

Table To, XXVIII

showing results of biological assays of the urine of 2¢ women
of group (b), i.e. subjects who had undergone hysterectomy
with bilateral oophorectomy.

Initials Age at Interval Type of Units of HLG.204
time of since %xst. per 24-hours
Investi- Iyst. otal or (kean Value of
gation Irs. subtotal two 24-hour samples
Yrs. of urine)
MTS. hAeve 43 2 7/12thb Total 309 unlts
ALY, 44 11/12ths 2 " 483
" ALC. 47 3 6/12ths " 118
" uLW.{0) 40 10/12%hs 110 5/12ths  Subtotal 447 M
"OHLW. 48 11/12ths 3 5/12ths Total 200 "
lfss B.F. 50 1/12th 2 5/12tns " 194
b lirs. . B. 43 7/12ths 2 8/12ths " 264 "
g " J.5. 49 10/12ths 3 3/12ths " 159 "
% " k.S.(C) 51 6/12ths 2 " 219
b " a.H, 41 1/12th 2 2/12ths " 187 "
b " LS. (%) 45 3/12ths 2 1/12th " 420
12b " CL0'G 42 6‘ﬁ2tns 3 8/12ths " 472 "
13 " WLLP. 43 6/12ths 4 4/12ths Subtotal 275 "
Yy " 2F, 31 10fi2ths 2 10/12ths  Total 552 M
b " ALT. 35 4/12ths 3 7/12ths Subtotal 441 "
16b " W.D. 43 2/12ths 2 10/12ths " 389 "
I " c.p. 49 6/12ths 2 9/12ths " 182
18y " wLw. (D) 44 4/12ths 2 5/12ths Total 287 M
RELIELN 0 46 5/12ths 2 5/12ths Subtotal 189 "
b " AW, 48 3 Total 251 "

Range of Values of this group = 118 to 552 units HMG.204
liean Value for this group = 30}.9 units HuG.204
iges range from 31 10/12ths to 51 6/12ths years

4verage age of group at time of investigation = 44.35 years
Range of interval since hysterectomy = 2 years to 10 5/12ths years
4verage interval since hysterectomy = 3.2 years
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Table No. ixIX

Showing results of biological assay of the urine of 15 women of
group (a) i.e. subjects who had undergone the operation of
hysterectomy with conservation of one or both ovaries.

Age

at

time of

Investi-~
gation

Yrs.

. 42
43
43
44
38
38
41
39
47
42
41
46
47
47
41

Mrs.

.
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A~

ta)
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.
*
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SN
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3

sEHHGEPOOMEGOEGEW
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8/12ths
11/12ths
6/12ths

6/12ths
6/12ths
11 /12ths
8 /12ths
5/12ths

5/12 ths
1/12th
1/12th

Interval Type of No. of Units of HNG.
since Hyst. Ovaries 204 per 24-
Hyst. Total Con— hours (llean
Jrs. or Sub served Value of two

total 24~hour sam-—
ples of urine)
4 6/12ths  Total Both 34 units
2 5/12ths " " 26 "
4 1 " 49 t
4 Subtotal " e "
3 10/12ths Total " 3o "
3 7 12th9 " " 31 n
2 9/12ths " n 43 "
2 6/12ths  Subtotal " 50 "
2 10/12ths Total " 41 "
7 10/12ths Subtotal " 47 "
3 4/12ths  Total " 4 "
2 11/12ths Subtotal " 2y "
2 8/12ths  Total One 54 "
2 11/12ths Subtotal One 42
2 " One 63 "

iges of these 15 women of group (a) range from 38 to 47 8/12 ths years
Everage age of these 15 subjects of group (a)
Range of interval since Hysterectomy
iverage interval since Hysterectomy

Bange of Values of these 15 women of group (a) = 23 to 63 units HNG.20A

liean Value for these 15 subjects

42.9 years
2 years to 7 10/12ths years
3.47 years

= 41,26 units HMG.20A.

The values obtained from the urines of the remaining

five subjects of group (a) who took part in this investigation

have been separately tabulateu, as all five had complained

1"
of recent attacks of”hot flushes.

them/

In the case of four of



them (Nos. 3a, 4a, 5a and 1l6a) this symptom had originated
during the year preceding this investigation, i.e. several
months after the previous four investigations had been
completed. Although the other subject {No. 2la) had
pre#ﬁously complained of hot flushes immediately following
the operation of hysterectomy, they were said, by the patient,
to have ceased within a few weeks (See "Discussion" under
"First Investigation"). It is significant that, at the
time when this fifth and final investigation was being
undertaken,; she stated that there had been a recent
recurrence of "hot flushes" in a much more severe form.
Moreover, these five subjects had each by the time
this investigation was being conducted, attained the age
of 48 years. It has been assumed therefore, that they
had reached the menopause and for this reason the results
obtained from them have been separated-from those of the

larger (and younger) group.
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Table No., XXX

Showing results of biological assay of the urine of 5 women of
group (a) who, by reason of age and recent vasomotor
symptoms were assumed to bave reached the menopause.

i Initials Age at Interval Type of No, of Units of HMG.
- time of since Hyst. Ovaries 20A per 24—
Investi- Hyst. Total Con~- hours (liean
gation Irs. or Sub served Value of two
Yrs. total 24~hour
samples of
urine)
b Mrs. J.F.(1) 50 6/12ths 3 7/12ths Total Both 910 units
a " E.D. 48 1/12th 2 10/12ths " " 208 "
" JJF.(B) 48 1/12th 3 9/12 ths " " 399
fa " J.Mel 49 6/12ths 2 6/12ths " One 488
a " M.D. 49 8/12ths 2 7/12ths " One 201 "

Ages range from 48 1/12th to 50 6/12ths years
Average age of these five women of group (a) = 49.17 years
Range of interval since Hysterectomy = 2 6/ﬁ2ths years to 3 9/12ths years
Average interval since Hysterectomy = 3.05 years
Range of Values of these five subjects of group (a) = 201 units to
910 units HMG.204A
Mean Value of these five subjects of group (a) = 433.2 units HMG.20A
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DISCUSSION

The decision to perform biological assays of the urine
qf the five subjects of group (a) whose results have been
éeparately tabulated, was taken in the knowledge that they
might well return values differing widely from those of the
other fifteen. The possibility that any subject of group
(a) might reach a natural menopause was always present during
these investigations, and that possibility was particularly
strong among those subjects who were approaching, or had
attained, the age of 47, the average age, according to Wilfred
Shaw (1943) &t which women of this country experience the
onset of the change of life.

The fact therefore, that five women of this group, all
of whom had passed the agé of 48 years, should complain
of recent vasomotor symptoms, is not one that should
occasion surprise or demand special explanation, nor is there
any reason why this symptom, occurring about the time when a
physiological menopause is to be expected, should be
associated with an operation which the patient had undergone

some years earlier.

a/
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& more just assessment of the effect of hysterectomy
is to be obtained by comparing the results of the younger
women, (i.e. those under 48 years of age) of group (a), with
thpse of'the oophorectomised subjects of group (b). If,
thérefore, one excludes the five subjects over 43 years of
age, and cqnsiders the subgroup consisting of the remaining
15 subjects of group (a) whose ages ranged from 38 years to
47 years 3 months (with an average of 42.9 years), there is,
at least, less liklihood that the conclusions will be
disturbed by the fortuitous influence of an incidental
physiological menopzuse, and greater opportunity will thus be
afforded for an evaluation of the effect exerted by the
operation of hysterectomy on ovarian function.

Even within this subgroup, however, the influence of the
normal menopause might have been expected to show itself,
since the group contains three women over 47 years of age,
and a physiological menopause at that age and indeed at ages
younger than that, is by no means uncommon.,

The first significant feature of these results is
therefore the consiétently low values obtained from the
urine of those 15 women of group (a) whom we may designate

as the under-48 subgroup. The values range from 23 to 63

units/
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units HiiG.204, the mean figure for the group being 41.26 units,
When these figures are compared with those of the oophorectomised
subjects of group (b), the contrast between the two sets of
results becomes immediately apparent. The 20 subjects of
grdup (b) whose ages rangeu from 31 years 10 months to 51
years 6 months, with a group average & 44.35 years, produced
values which ranged from 118 units HUG.204 to 552 units HKG.204
with a group mean value of 301.9 units. In other words,
the lowest value obtained from a subject of group (b) (118
units) is approximately twice as high as the highest value
(63 units) obtained from any of the 15 subjects of group (a)
who had not,at the time of investigation,attained the age of
48 years of age. It is also significant that the mean value
for group (b) (301.9 units) is many times higher than the
mean value fur the 15 subjects of group (a) who form this
under-48 subgroup (41.26 units).

The results obtained from the 5 women of group (a) who,
at the time of investigation were each over 48 years of age,
and who all complained of recent attacks of hot flushes,
reflects a close relationship with those returned by the
castrated women of group (b). In this small subgroup the

range of values is from 201 to 910 units .G, 204 with a mean

Value/
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value of 433.2 units. The statistics of the assay in fact
indicate an affinity between these subjects and'the women of
group (b), an affinity confirmed by symptomatology and leading
to the assumption that the five women of this subgroup had,
at fhe time of this investigation, entered upon the menopause.
oeries as small as these do not provide the ideal
statistical basis for pronouncements on the relative probability
of continued ovarian activity following subtotal as distinct
from total hysterectomy. One glance at Table No. XXIX
however, will reveal the fact that the range of values for
pituitary gonadotrophin obtained from the subjects who had
undergone the operation of subtotal hysterectomy do not appear
to differ significantly from those obtained from subjects
who had undergone total hysterectomy.
lioreover, as the same table will indicate, the range of
values obfained from women under the age of 48 years of age,
who had both ovaries conserved does not differ widely from
the range of values obtained from those women who had one

ovary removed. .
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SUMARY and CONCLUSIONS

This investigation depends upon the fact that the urine
and serum of postmenopausal women have a greater content of
pltultary gonadotrophin than the urine and serum of
premenopausal women ., The higher values are generally
attributed to the withdrawal of the inhibitory influence
thought to be exercised on the gonadotrophin of the pituitéry
by the high oestrogen output of the premenopausal ovary
(Bishop 1947).

It is possible that future research may show the above
explanation to be an oversimplification of what may prove
to be a more complex process, but there is little doubt
that the physiological menopause, like surgical castration,
is followed by a pronounced and sustained rise in the values
to be obtained for the serum and urinary gonadotrophin of
the menopausal or castrated subject.

It would appear logical therefore, to assume that if
(as is believed by some), ovaries which have been conserved
at hysterectomy soon cease to function, the consequent fall

in the oestrogen output should produce as one of its sequelae

a/
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a marked rise in the urinary gonadotrophic values of the
hysterectomised subject.

The object of this investigation was therefore to
discover whether such significant increases in pituitary
goﬁadotrophic values could be observed in the urine of
thése women who had undergone the operation of hysterectomy
with partial or complete conservation of the ovaries, and
to compare the values obtained from this group of women
with those obtained from the oophorectomised subjects of
group (b).

The method used to detect pituitary gonadotrophin in
the urine of the subject is that of animal assay,and the
limitations of this method are discussed critically.

The preparation of pituitary extracts which éxhibit
either an almost purely follicle-ripening effect or an
almost purely interstitial cell stimulating effect, has led
to a generally accepted subdivision of pituitary gonadotrophin
into (1) the Follicle Ripening Hormone (FRH) and (2) the
Interstitial Cell Stimulating Hormone (ICSH), though it
must be remembered that a complete separation of FEH and
ICSH has not yet been achieved.

Although the gonadotrophin which is found in the

urine/



urine of castrated and postmenopausal women is generally
thought to have a predominantly follicle ripening action,
evidence is quoted to indicate that it also possesses a
luteinising effect. Since the method of assay adopted
in fhis invesfigation is employed both in the estimation
of FBH and ICSH,it may be considered to measure the
subject's total gonadotrophin.

Previous investigations of the pituitary gonadotrophin
of women who had undergone hysterectomy are discussed.

Tamis (1934) and liarx, Catchpole and McKennon (1936)
performed assays of the pituitary gonadotrophin of
hysterectomised women by injecting extracts of the subjects'
urine into immature mice and observing whether or not the
injected material was capable of producing hypertrophy of
the mouse ovary.

The results were, in neither case, expressed in
guantitative terms, nor were they measured against a
standard preparation.

Both investigations seemed to indicate that while
ovarian activity may persist after hysterectomy, the
possibility is enhanced, if some endometrial tissue is
preserved,

Krane/
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Krane (1937) whose method of assay was a modification
of that originally described by Zondek (1930), reported
that women who have had the uterus removed with conservation
of ovaries, do not return higher values for pituitary
gona&otrophin than do normal women.

{Originally it was intended that,in this investigation,
all three groups of subject should participate,but as this
was found to be impracticable, it was decided to invite as
many as possible of the subjects of groups (a) and (b)
to assist in this final assessment of ovarian activity
following hysterectomy.

Twenty of the twenty-four subjects of group (b) (i.e.
women who, some years earlier, had undergone the operation
‘of bysterectomy with bilateral oopharectomy), whose ages
ranged from 31 years 8 months to 50 years 6 months, took
part in this investigation. Each submitted two samples
of urine which were assayed for pituitary gonadotrophin
by the method described by Hobson (1952) and by Hobson
and Landgrebe (1954), the test animal being the male $oad
(Xenopus laevis).

The results, expressed in units of HWG.204, showed that

the values for this group of women ranged from 118 to

552/
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552 units HMG.20A with a mean value for the group 6f 301.9
units.

Twenty of the twenty-four subjects of group (a) (i.e.
women who, some years earlier, had undergone the operation
of hyéterectomy with conservation of one or both ovaries)
also fook part in the investigation. These have been
divided into two subgroups.
One subgroup consisted of 5 subjects, all of whom were over

. _
48 years of age and each of whom had reéently begun to
experience vasomotor symptoms. Because of the recent onset
of these symptoms, and in view of the fact that a physiological
menopause is to be expected at this age, these subjects
were fegarded as probably menopausal, and have been considered
‘as distinct from the main group.

The ages of this subgroup ranged from 48 years 1 month
to 50 years 6 months. The biological assays (of pituitary
gonadotrophin) of the urine of the subjects of this subgroup
produced values which ranged from 201 units to 910 units
HMG.204, with an average value for the subgroup of 433.2 units.

The remaining subgroup of group (a) consisted pf 15
women, all of whom were under 48 years of age at the time

when/
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when this investigation was conducted, and none of whom gave
a history of recent onset of vasomotor symptoms. Their
ages ranged from 38 years to 47 years 8 months. Bio-assay
of the urine of this subgroup for pituitary gonadotrophin
produéed values ranging from 23 to 63 units HMG.204 with

a mean value for the subgroup of 41.26 units.

If one excludes from consideration the subgroup consisting
of those subjects who, on the basis of subjective evidence
and age may be assumed probably to have reached a menopause
that cannot be described as premature; in terms of the average
age of onset of a physiological menopause, one is left with a
group of woﬁen from whom one is then more able to form an
estimate of the effect of hysterectomy on the function of the
conserved ovary.

Since the highest value for pituitary gonadotrophin
(63 units ﬁMG.QOA) obtained from the urine of a subject of
the remaining subgroup of 15 women, is much lower than the
lowest value (119 units HiG.204) obtained from the urine
of a woman_Whose uterus and ovaries had both been removed,
one is led to conclude that some common factor probably
operated in the subjects of this subgroup ensuring a range

of values of a different order from both those obtained

from/



No. Initials Menopausal Index
(age in brackets)
Years

la Mrs. B.D. 0 (40 6/12ths)
2a " MM, 14 542 8/12ths) -
3a "o J.F.(D) 2 (48 6/12ths)
4a " E.D. 0 (46 3/12ths)
5a " J.F.(B)11 §45 10/12ths)
éa " J.0.(X) 1 (42 9/12%hs)
Ta " LMeD 3 (43 6/12%hs)
8a o J.c.(B) 2 (36 6/12ths)
9a " M.H.{C) O (37 1/12th)
10a " H.T. 12 (40 3/12ths)
lla " C.K. 3 (38 5/12ths;
12a " A.R. 8 (46 5/12ths
13a " M.H.(T)14 (41 1/12th)
14a " J.S. 4 (39 5/12ths)
15a " I.R. 6 (45 1/12th)
16a " J.deI 14 (48)
17a " M.W. 4 (33 2/12ths)
18a " H.P. 2 (45 8/12ths)
19a " E.C. o (46)
20a " J.OW O (40)
2la " M.D. 14 (48 4/12ths)
22a " J.B. 14 (40 2/12ths)
23a Miss M.S. 4 (51)

M.C. 13 (41 3/12ths)

24a Mrs.

Vasomotor

Symptoms

Nil

Do.
Do.

Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Mila
Nil
Do.
Do.

Do.
Do.
Do.
No.
Do.
Moderate
Mild

Moderate

Sroup

a

Tabnle Mol Z2AT

in which an estimation of the ovarian activity of each subject
of group (a) is made on the basis of the results of all

investigations.

Pattern of

e vt st

Temperature
Record (age

in brackets)

Classification of
Subiect on basis of

LRange of %

of Cornified

Temperature Record
+ Pregnanediol

Cells with

*lean Values
in brackets

Years Estimations
Diphasic (40 6/12ths) Prob. Ovulating 7~23§
Do. 42 5/12tns) Do. 6=40%
Monophasic (4. 4/12ths) Prob. Not ovulating.4-11%
Do. (46 9/12ths) Do. 5-14%
Do. (46 2/12ths) Do. 4-11%
Prob.Diphasic (42 9/12ths) Prob.ovulating 8=3T%
Diphasic (43 6/12ths§ Do. 1-16%
Do. (36 8/12ths Do. 8-22%
Do.. 37 1/12th) Do. 15-28%
Do. 40 9/12%hs) Poss.ovulating 8-19%
Prob.Diphasic (39) Do. 5-16%
Diphasic (47 3/12ths) Do. 4-17¢%
Do. (41 1/12tn)  Prob.ovulating {m23%
Monophasic (39 6/12ths) Prob.not ovulating 6-15%,
Diphasic 45 1/12th) Results inconclusive 4—14%
Prob.Diphasic (48 8/12ths) Poss,ovulating 5=-1T%
Diphasic (33 6/12ths) Prob.ovulating 8-17%
Do. (46) Poss.ovulating §-20%
Do. (46 7/12ths§ Poss.ovulating 4—19%
Prob.Diphasic (40 4/12ths) Poss.ovulating 8—20%
Do. (48 8/12ths) Prob.ovulating 4=12%
Monophasic (40 9/12ths) Prob. not ovulating 5-29%
Do. (51) Do. 3-87
Do. (41 9/12%hs) Do. T-19%

Average iMenopausal Index of
" " 1

group (b)
(c)

Group Hean | of Cornified Cells of TWormal Group Zc)
Pituitary Gonadotrophin Estimation llean Value for the 20 castrated
= 301.9 units.

sub

jects of group (b)
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= T7.9%

Results of Pituitary
Gonadotrophin Esti-
mations, Mean Values
of two 24-hour samples
of urine (age in

brackets) Years
34 units (42)
26 " 243 8/12ths%
910 50 6/12ths
208 (48 1/12tn)
399 " §48 1/12th)
49 " 43 11/12ths)
52 " (44 6/12%ns)
30 v (38)
310 PB6ﬂems;
43 ™ 41 6/124hs
50 539 11/12ths)
4 " 47 8/12ths)
47 M §42 5/12ths)
4 41)
23 (46 5/12ths§
488 v (49 6/12tns
Not per -
formed
54 " (47 1/12th)
42 " 47 1/12th)
63 41
201 " (49 8/12ths)
Not per -
formed
Do. -
Do. -
= 20.42
= 2.36

Probable 3tate of
Uvarian Activity
(on basis of
Résults of all
Investigations

Jestrogenic activity present.
Poss. ovulating.
Do.
ilenopause prob. reached
during investigations.
Po.
Do.
Qestrogenic activity present.
Poss. ovulating.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
QOestrogenic activity present.

lenopause prob.reached

during investigations.
Oestrogenic activity present.
Poss.ovulating

Do,

Do.

Do.
Menopause prob.reached

during investigations.

Oestrogenic activity present.

Probably at menopause.
Oestrogenic activity present.
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from the subjects who, by age and symptomatology, were

believed to be menopausal.
In these circumstances, it is not unreasonable to
conc_:l'ude that the common factor was ovarian tissue which,

at the time of investigation, continued to produce oestrogen.




TNo.

Ta

9a

10a
1la
12a
13a
14a
15a

16a

*17a
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Table XXXII

showing the probable state of ovarian activity
of each subject of group (a) at the conclusion
of &all investigations.
the age of each patient, the type of hysterectomy
performed in each case, and the interval that

elapsed between the performance of the operation

and the final investigation,

Initials Age at
Conclusion
of all
Investi-

gations
Years
Yrs. E.D. 42
" MM 43 8/12ths
" J.F.(D) 50 6/12ths
" E,D. 48 1/12th
" J.F.(B) 48 1/i2th
" J.C.(K) 43 11/12ths
" M.icD 44 6/12ths
" J.C.éB) 38
" L.H.{C) 38 6/12ths
" H,T. 41 6/12ths
" C.K. 39 11/12ths
" A.R. 47 8/12ths
" M.H.(T) 42 5/12ths
" Joso 41
" I.R. 46 5,/12ths
" J.uel 49 6/12ths
"L 33 6/12ths

The Table also shows

Type of Interval Probable state
Byster— since of Ovarian
ectomy Hyster— Activity (on
ectomy at basis of
conclusion Results of
of final all Investi-
investigation gations)
Years
Total 4 é/ﬁ”tbs Cestrogenic
activity present.
Poss.ovulating

" 2 5/12ths Do,

" 3 7/12ths l.enopause prob.
reached dur.
investigutions

" 2 10/12ths Do.

" 3 9/12ths Do.

" 4 Oestrogenic
activity present.
‘Poss.ovulating.

Subtotal 4 Do.
Total . 3 10/12ths Do.
" 3 7/12ths Do.
" 2 9/12ths Do.
Subtotal 2 6/12ths Do,
Total 2 10/12 ths Do.
Subtotal 7 lq/iaths Do.
Total 3 4/12ths Do,
Subtotal 2 11/12ths Oestrugzenic
activity present.
Total 2 6/12ths Lienopause prob.
reached dur.
investigations.
Subtotal 1 5/12ths Qestrogenic

activity present.
3
Poss.ovulating



Initials

18a Nrs. H.P.

19a
20a
2la

*22a

"
"

n

J.B.

*¥23a iliss M.S.
*24a Mrs. M.C.
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Age at Type of
Conclusion Hyster—
of all ectomy

Investi-
gations
Years
47 1/12th Total
47 1/12th  Subtotal
41 1"
49 8/12ths  Total
42 9/12ths "
51 n
41 9/12ths Subtotal

Interval Probable state
since of Ovarian
Hyster— AE¥§;§¥§—(5n

ectomy at basis of
conclusion Resul ts of
of final all Investi-
Investi- gations)
gation
Years
2 8/12ths Oestrogenic activity
. present. Poss.
ovulating.

2 11/12ths Do.

2 Do.

2 7/12ths lienopause prob.
reached dur.
investigations.

5 6/12ths  Oestrogenic
activity present.

1 10/12ths Prob. at menopause.

7 Oestrogenic

activity present.

* Subjects marked by an asterisk were not investigated by

the Fifth Method (i.e. Pituitary Gonadotrophin_

Bstimation of Urine).
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DISCUSSION OF THE RESULTS OF ALL INVESTIGATIONS

When, at the conclusién of these investigations, an
attempt is made to assess the probable astate of the ovarian
acti;ity of each individual in group (a), two considerations
must be borne in mind.

In the first place,it was unfortunately not possible to
investigate every subject by all the methods employed. No
estimation of the pituitary gonadotrophin of the urine of
subjects 17a, 22a, 23a and 24a was performed, Assessment of
the ovarian activity of these women must therefore be made on
the results of the four earlier tests. The remaining twenty
subjects were however investigated by all five methods.

Secondly, it must be remembered that the performance of
the various tests covered a period of more than two and a half
years. This means that care must be taken to ensure that
what' appeared to be a probability twelve months before the

investigations ended, is not claimed as such a year later,

Continuance of Oestrogenic activity

The two investigations specifically designed to supply

information/




information concerning the oestrogen producing powers of the
conserved ovaries of group (a) subjects were (1) that in
which the vaginal smears were examined for evidence of
cornification, and (2) that in which the urine was estimated
quan#itatively by animal assay, for pituitary gonadotrophin.
It is on the results of these tests therefore thaf an
evaluation of the oestrogenic properties of the ovaries of

the various subjects must be made.

(1) The Vaginal Smear

Attempts to classify vaginal smears according to the
degree of oestrogenic activity which they are thought to
exhibit, are usuzlly somewhat unsatisfactory.

The literature on this subject abounds in articles in
which smears are described as showing "mild" or "moderate"
oestrogenic activity, without the reader being made aware
of the author's criteria of demarcation. There is often
in consequence, a regrettable lack of precision concerning
the standards by which smears have been placed in one category
or another.

Anyone who has conducted an investigation on the vaginal

smears/
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smears of a number of apparently normal women will concede
that the range of percentage of cornified cells to be found
in the smears of one woman during a complete menstrual cycle,
may‘differ greatly from that to be found in the smears of
anotger apparently normal woman during a similar per;od of
time.
The problem is made no easier by the variety of methods
which have been used to measure cornification curves, and by
a diversity of opinion on what constitutes a cornified cell.
To avoid a retreat into nebulous terminology an attempt
has been made to express the results of the fourth investigation,
as far as possible, in mathematical form, and in the hope of
rendering discussion more lucid, the terms "cornified cell",
"intermediate cell" and "deep cell" have been defined to
indicate the scope of their application in the present context.
In this investigation it was also decided that the mean
percentage of cornified cells exhibited in the smears of each
subject over a period of four weeks should be determined,
and that this figure should be used as indicative of the
degree of oestrogenic activity of the ovaries of that
particular woman.

This device, though imperfect, possesses the merit of

attempting/
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attempting to correlate the degrees of cornification shown
in the smears of several different subjects, on a basis that
is immediately comprehensible in quantitative terms.
th was obviously desirable to relate these figures to a
yardstick of normality and for this purpose a calculation
was made of the mean percentage of cornified cells to be
found in all the smears of all the subjects.of group (c),
vaginal smears having been taken from this group of normal
_women daily throughout one menstrual cycle. The value
obtained from this calculation was 7.9%, a figure which is
probably lower than might have been expected, especially when
compared with some of the mean values (for percentages of
cornified cells) returned by some of the subjects of group (a).
It was felt that if the mean percentage of cornified
cells to be found during one menstrual cycle, in the smears
of 14 normal women, is 7.9%, then it is probably justifiable
to assume that any subject of group (a), whose mean percentage
value for cornified cells (based on the results of 28
consecutive smears) exceeds this figure, probably possesses
ovaries of oestrogenic potency egual to that of a normal woman
of comparable age.

Reference/
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Reference to Table XXV will show that of the 24
women of group (a) who had undergone hysterectomy with
conservation of one or both ovaries no fewer than 16 showed
mean;values (for percentages of cornified cells) that
exceeded 7.9%. 'It is assumed therefore that the oestrogenic
activity of the ovaries of these subjects was equal to that
of a normal woman of comparable age who had undergone neither
hysferectomy nor ocophorectomy.

lMoreover, since some of the normal subjects of group
(a) who, on the evidence of premenstrual endometrial biopsy,
were known to be still ovulating, returned values as low as
7% (No. 2¢) and 6.9% (No. 3c), it is probably justifiable
to credit any woman of group (a) whose mean value exceeded
7% as possessing oestrogenic powers which can be classified
as within normal limits. By this criterion 21 of the 24
subjects of group (a) may be said to exhibit, in their
vaginal smears, the evidence of normal oestrogenic activity.

It is interesting to observe that the remaining three
subjects of group (a) (Nos. 3a, 5a and 24a) whose mean values
(for percentage of cornified cells) did not reach 74 were
all of an age at which the onset of the menopause might

reasonably/
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reasonably be expected to occur, their respective ages
being 49 years 2 months, 46 years 10 months, and 51 years.

The results obtained from this investigation of vaginal
smears may therefore be said to supply no evidence whatsoever
that the performance of hysterectomy on a premenopausal woman
will produce a premature cessation of ocestrogenic activity
on the part of the conserved ovary.

There is moreover, consideréble evidence, from the
relatively high percentageé of cornified cells exhibited in
the smears of many of the subjects of group (a),to indicate
that the degree of oestrogenic activity manifest by a woman
who has undergone hysterectomy with conservation of one or
both ovaries, may, two, three, or even six years later, be
indistinguishable from that of a normal woﬁan of the same

age group,. who has undergone no pelvic operation.

(2) Bio—assa& of the Pituitary Gonadotrophin

Before considering the results thét were obtained from
the estimation of the pituitary gonadotrophin of the urine
of those subjects whose ovaries were conserved at hysterectomy,
it is necessary to emphasise the fact that an interval of

time varying from under one year in some cases to well over

TWo /




two years in others, intervened between the performance of
this investigation and the one that has just been discussed.

Some of the subjects who were investigated by both
methods had at the time of the former test, reached an age
When:they were considered to be probably on the threshola of
the menopause. It is not surprising, therefore, that the
results returned in this later investigation, by certain
subjects, should suggest that there had occurred in the
interim, a decline in the oestrogenic activity of the ovaries,
which is reflected in significantly high values for the
pituitary gonadotrophin of the urines of these individuals.

Of the twenty-four subjects of group (a), four (Nos. 17a,
22a, 23a and 24a) as has already been stated, did not submit
samples of urine for pituitary gonadotrophin bio-assay. The
oestrogenic activity of their ovaries must, therefore, be
judged on the results of the fourth investigation (i.e. that
concerned with vaginal smears) without the confirmatory evidence
of the fifth and final test.

It was noted prior to the performance of this last
investigation that of the twenty remaining subjects, five
reported that within the vast year they had experienced

vasomotor/
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vasomotor attacks. As all these women had passed the
average age of onset for the menopause in a British subject,
the information was received without surprise, except for

the fact that one of them (No. 2la) had previously complained
of tﬁis symptom in the few weeks immediately following
hysterectomy. The mare recent attacks, she insisted, wers
hovever, much more severe in character. This phenomenon will
regeive special comment in a later part of this discussion.
The remaining four women had not hitherto experienced this
symptom.

The values for pituitary gonadotrophin obtained from the
urines of these five women range from 201 to 910 units HiG.20a
with a mean value for this subgroup of 433.2 units.

On the other hand, the values obtained from the urines
of the remaining fifteen subjects of group (a), all of whom
were under the age of 48 years, ranged from 23 to 63 units
HiiG.20A with a mean value for the subgroup of 41.26 units.

When it is recalled that the range of values obtained
from the hysterectomised and castrated subjects of group {(b)
ranged from 118 to 552 units HiG.20A4 with a mean group value
of 301.9 units, the significantly lower order of the values
returned by those women of group (a) who had not yet reached

the/
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the age of 48 years, is at once obvious.

The relatively lower values which have been consistently
returned by this subgroup, strongly suggest that some common
factpr differentiates each of these fifteen women both from
the }ive older members of group (a) and also from the
subjects of group (b).

By far the most probable explanation, and one that is
consistent with the accepted views on the interaction of
oestrogen and pituitary gonadotrophin is that the ovaries of
each of these fifteen women were still functioning when this
test was undertaken, and that their output of oestrogen was
sufficiently great to ensure that the gonadotrophin of the
pituitary was maintained at relatively low values.

The results of this investigation in effect provide
strong ev%dence that the oestrogen production of the ovaries
of those fifteen subjects of group (a) was still at pre-
menopausal level, and that the operation of hysterectomy
which each of these women had undergone at times varying from
2 years T months to 7 years 10 months earlier, had not
abolished this form of ovarian activity.

It is noteworthy that when the wvaginal smears of these

fifteen/
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fifteen subjects were investigated, the values returned

for the mean percentage of cornified cells found in a series
of 28 smears was, in every case, within the range of values

returned by the normal premenopausal subjects of group {(c).

: Of the five subjects of group (a)(whose oituitary
gonadotrophin values confirmed the impression that they had
probably reached the menopause, three (Nos. 4a, 6a and 2la)
had previously been classified as a result of the investigation
of their vaginal smears, as exhibiting evidence of oestrogenic
activity comparable to that of the normal subjects of group (c).

It is necessary to add however, that the intervals
between the two investigations were respectively 2 years 3
months, 1 year 10 months and 1 year 3 months, so that the
results cannot be considered as necessarily Qontradicting each
other.

The most probable explanation would appear to be that in
the intervals, each of these subjects each entered upon a
menopause which in no case could be said to be premature, and
which could not logically be related to the hysterectomy which
she had undergone some years earlier.

The values returned for the mean percentage of cornified

cells, by the two remaining women of this subgroup (Nos. 3a and

5a)/
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were both observed to be well below the average figure for
the normal subjects of group (c), so that even when their
vaginal smears were being investigated, both subjects shorved
evidgnce of a decline in the oestrogén producing powers of
their ovaries.

It is scarcely surprising therefore, that when intervals
of 16 and 27 months respectively had elapsed, they should be
found to return values for pituitary gonadotrophin of the
urine which strongly suggested a further decline in
oestrogenic activity - a decline sufficiently pronounced to
justify the .assumption that both women had in the interim
reached the menopause.

It may therefore be said that the results of these two
investigations offer no evidence that the performance of
hysterectomy with conservation of one or both ovaries will
produce a premature decline in the oestrogen producing powers
of the ovéry.

The evidence taken as a whole would in fact, appear to
indicate that women, one or both of whose ovaries have been
preserved. at hysterectomy (whether it be total or subtotal
in character) reach a physiological menopause at about the

time /
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time when this would be expected to occur, had no operation

been performed.

-Continuation of Owvulation

. The second and third investigations were undertaken with
the objeét of discovering whether or not thoée women who had
undergone hysterectomy some time previously still continued
to ovulate, and it is on the results of both of these tests
considered together, that a conclusion has in each case been
reached.

Table XXIV which summarises the evidence presented by the
character of the temperature recoras of the various subjects
and the results of the pregnanediol estimations of the urine
of these subjects, shows that nine of the women of group (a)
were classified as "probably ovulating" at the time when these
tests were undertaken, and that in another seven subjects
there was reason to believe that ovulation might also be
occurring, although the results in the latter group were less
convincing.

Among those subjects in whom the evidence of continuing
ovulation was strong, the interval of time that had elapsed
since hysterectomy varied from one to six years.

4lthough/




Although neither the fourth nor fifth investigations
which followed the ones just mentioned, were capable of
giving specific indication of the presence or absence of
ovulation, it is significant that, of the nine subjects
cons;dered to be ovulating on the basis of the second and
third investigations, eight were later found to returh
relatively low values for pituitary gonadotrophin. These
later results may be said to be consistent with the earlier
ones, and it is not impossible that,at the time when the
fiftn investigation was undertaken, ovulation may still have
been occurring in some or all of these eight subjects.

That subject who forms the exception (No. 2la) had, as has
already been suggested, probably reached the menopause by
the time the final test was conducted. It is interesting
however to observe that she was already 48 years of age when,
by temperature record and pregnanediol estimation, she was
sfill considered to be ovulating.

Of the seven subjects classified as '"possibly ovulating",
five were subsequently found to produce low values for
pituitary gonadotrophin.

One (No. 17a) did not participate in the final

investigation/
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investigation, and the remaining subject (No. 16a) returned
a high value of’a degree found in menopausal women,when her
urine was estimated for pituitary gonadotrophin eighteen
months later.

It may be stated therefore, that the study of the
patients' ‘temperature records and quantitative estimation
of theif urines for pregnanediol, together provide strong
evidence that, in women who have undergone the operation of
hysterectomy with partial or complete conservation of the
ovaries, ovulation may continue for years, and that since
the incidence of anovular menstruation is known to become
greater among women in the fifth decade {Sharman 1955),there
is no evidence on the basis of these results to indicate
that the operation of hysterectomy interferes with the

capacity of the conserved ovary to ovulate.

The Subjéctive Evidence

While an examination of the results of the first
investigation reveals a general agreement with the results
of those which followed it, there is good reason to maintain

that symptomatology very imperfectly reflects ovarian function.

It/
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It is true that the group menopausal index of the
castrated subjects (20.42) was found to be significantly
higher than that of the group who had undergone hysterectomy
with some degree of ovarian conservation (5.92). It should
be n;ted however, that although subjects 2a and 13a were
sach found to have the relatively high menopausal index of
14, both were considered to have functioning ovaries on the
basis of all four of the remaining tests.

To some extent the discrepancy is attributable to the
fact that, in the determination of the menopausal index,
points are allotted for symptoms that may have no association
with the menopause.

Even "hot flushes", regarded by some clinicians as
virtually diagnostic of the menopause, may be a faulty
indicator of the state of ovarian activity.

The results of subject 1l3a for example,cast considerable
doubt on the reliability of vasomotor symptoms as evidence
of ovarian decline, for although this women stated, with
great conviction, that she had suffered from "hot flushes"
following the opération of hysterectomy, not cnly was her
temperature record found to be recurrently diphasic, but all

other/
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other objective evidence was strongly in favour of
continued ovarian activity.

Since, as already stated, this subject, on whom a
subtotal hysterectomy had been performed some seven years
earlier, continued to "menstruate" regularly for about ocne
day each month, there is little, if any reason for believing
that her ovaries had  ceased to function.

The history of a recurrence of "hot flushes" given
by subject 2la suggests that during her convalescence
following operation, a woman may experience vasomotor
symptoms which she may interpret as "hot flushes", The
fact however, that this subject, whose ovarian activity some
time after hysterectoumy appeared, on the basis of objective
evidence, to.be far from negligible, experienced a renewed
attack of "hot flushes", adds considerably to one's
misgivings concerning the diagnostic value of this symptom.
Since the second attack was supported by other evidence,
in the form of a high figure for pituitary gonadotrophin,
it would appear reasonable to assume that the more recent
phase of vasomotor symptoms did, in fact, represent the
onset of the menopause, whereas her previous experience of

vasowotor/
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vasomotor instability may have been no more than a
transient postoperative phenomenon possibly associated

with a state of general debility.

A Note on Operative Technigue

Several writers have postulated a relationship between
the duration of ovarian activity following hysterectomy and
the technique employed by the surgeon in performing this
operation. Richards (1951) for example, suggests that any
procedure which puts tension on the long slender ovarian
vessels may bring about thrombosis and thus destroy completely
the ovarian blood supply. He therefore recommends that,
after the uterus has been removed, the pelvic peritoneum.
should be. closed without tension, so that the ovaries are
left as near as possible to their normal anatomical position
"in the ovarian fossa on the lateral walls of the pelvis'".

4ldridge and ieredith (1950) make a similar case when
they state that the incidence of postoperative menopausal
symptoms is relatively greater after the subtotal than after
the total hysterectomy, a fact which they attribute to the

habit most surgeons have of fixing the proximal ends of the

broad /
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broad and round ligaments to the vaginal vault, in order to
facilitate peritonisation, or as a m;ans of support to the
vagina, when performing the subtotal operation.

It is perhaps therefore worthy of mention that, at the
hospital where all the subjects of these investigations
underwent hysterectomy, the practice is that if the ovaries
are to be conserved, the stumps of the broad and round
ligaments are applied to the vaginal vault.

On the evidence of the results of these investigations
the adoption of this point of surgical technique would not
appear, per se, inevitably to result in loss of function on
the part of ovaries that have been preserved,

It may well be however that, in the past, apparent loss
of ovariaﬁ activity following hysterectomy has wrongly been
attributed by certain authors to removal of the uterus,
whereas the true explanation may have been that inadequate
care had been taken to ensure that the blood supply to the

conserved ovaries had not been impaired.
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CONCLUSIONS REACHED ON THE RESULTS OF
ALL INVESTIGATIONS

The object of these investigations was to obtain

information concerning the character, degree and duration

of ovarian activity in women who had, prior to the menopause

undergone the operation of total or subtotal hysterectomy

with partial or complete conservation of the ovaries.

For this purpose, three groups of subject were

investigated. These were:-

(1)

(2)

(3)

The

(v)

group (a) consisting of 24 women who had, some time
previously and prior to the menopause, undergone
the operation of hysterectomy with conservation of
one or both ovaries.

group (b) consisting of 24 women of comparable age
and pelvic pathology, who had prior to the menopause,
undergone the operation of hysterectomy with
bilateral oophorectomy, and

group (c), consisting of 14 women, none of whom had
yet reached the menopsuse, or had undergone either
hysterectomy or oophorectomy.

investigations were five in number and consisted of:-

the determination of the menopausal index of each
subject and each group of subjects.

the examination and classification of the bgsal
temperature records of each subject, in order to
ascertain whether or not she exhibited the
monophasic or the diphasic pattern, the latter if
definite and recurrent constituting evidence of
ovulation on the part of that particular subject.
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(c) the estimation of the pregnanediol content of 48—hour
samples of urine, collected at times selected in
accordance with the pattern of the temperature
record of each subject and used as a method of
re-assessing the accuracy of the conclusions reached
by the previous method.

- (d) the collection and microscopical examination of a
series of vaginal smears from subjects of all groups,
with the object of deterwining the degree of
oestrogenic activity (if any) manifest in these
smears.

(e) the determination, by bio-assay, of the pituitary
gonadotrophin of the urine of (1) 20 subjects who
had undergone hysterectomy with conservation of
one or both ovaries, and also of (2) 20 subjects who
had undergone hysterectomy with bilateral oophorectomy.

From the results of these investigations, certain
conclusions emerge.

(1) Evidence obtained by vaginal smear and gonadotrophin
estimation demonstrates that the oestrogenic activity of
ovaries conserved at hysterectomy persists for years.

There is, moreover, no indication that hysterectomy hastens
the onset of the menopause. Subjects showing evidence of
decline in the ocestrogenic powers of the ovary were founc to
be of an age when the onset of the menopause was to be
expected. in attempt to assess oestrogenic activity

quantitatively by means oif vaginal smear, showed that the

degree of oestrogenic potency manifest in the vaginal smears
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of women who had undergone hysterectomy with partial or
complete ovarian conservation, was comparable to that of
normal women of the same age group, and that this degree of
oestrogenic activity might be found in hysterectomised
subjects one, two, or even six years after the uterus had

. been removed.

(2) Bvidence obtained by means of basal temperature
record and pregnanediol estimatidn of the subjects' urine,
indicated that 9 of the 24 subjects who had undergone
hysterectomy with some degree of ovarian conservation wight
justifiably be assumed to be still ovulating at the time
when ﬁhese investigations were undertaken, i.e. up to seven
years after hysterectomy.

snother 7 subjects of the same group also gave
indicatiqp of continued ovulation, though the evidence here
was somewhat less convincing.

Seven women of this group showed no evidence of continued
ovulation, and the results of one subject were inconclusive.

As most of the subjects of this, the main investigation
group, were over 40 years of age, and as anovular cycles tend

to become more frequent as & woman approaches the menopause,
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it is not unreasonable to suppose that the incidence of
ovulation among those women whose ovaries had been
preserved at hysterecﬁomy did not differ significantly
froq that obtaining iﬁ normal women.

f (3) Although symptoms usually associsted with the
menopause were founa to be more prevalent among the castrafed
subjects than among those who had undergone hysterectomy
with conservation of one or both ovaries, menopausal symptoms
were féund to be an unreliable indicsator of the state of the

ovarian activity of the individual.

(4) It is suggested that the apparent loss of ovarian
activity which some writers have reported as following
hysterectomy, may have arisen from failure to ensure that the
conserved ovary is left with an adequate blood supply.
Ovarian atrophy and lpss of function is not however, likely
to be a néceésary consequence of applying the stumps of the
round and broad ligaments to the vaginal vault, since this
practice is followed at the hospital in which the subjects
of these investigations underwent hystercctomy, and, as the
foregoing pages of this thesis inuicate, continuea ovarian

activity is manifest in the majority of these subjects years

after operation.
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PATHOLOGY and the CONSERVED OVARY

A STATISTICAL SURVEY

INTRODUCTION

In the general introcuction to this thesis, it was stated
that certain gynaecologiéts invariably remove the ovaries
when performing the operation of hysterectomy. Their two
main arguments for so doing have been mentioned, and the
purpose of the preceding tests has been to examine, in some
detail, the validity of one of them.

It is perhaps fitting, therefore, that before these
investigations are concluded, some brief consideration be given
to the second argument, which is that when hysterectomy is
performed the ovaries should be removed, so that the patient
may not, in the future, suffer from any pathological condition
of these organs, and, in particular, from ovarian malignant
disease.

It would be useful to obtain a precise statistical
assessment of the possibility of pathological change, and
in particular, of malignant disease in the conserved ovary,
but this information is unfortunately not available, and
such literature from the English-speaxing world as throws
any light on this subject woulu appear to be

predominantly/
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predominantly, if not exclusively, American.

Recent Literature on the Subject

' J.L. Reycraft (1955), in a survey of the statistical
records of the Cleveland University Hospitals from the
years 1944 to 1953, found only nine cases ofvcarcinoma
arising in ovaries which had been conserved when the uterus
had been removed, an estimated incidence of .2%,

Counsellor Hunt and Haigler (1955), approaching the
question from another aspect, have surveyed '"more than 1500
"cases of proved carcinoma of the ovary" occurring between
the years 1930 and 19%2, and have found that sixty-seven of
the patients, or 4.5%. had alreaﬁy undergone the operation
of hysterectomy for a benign condition. Though less

reassuring than Reycraft's figures, to those whose hebit

it is. to preserve the apparently healthy ovary, these

statistics give no real impression of the incidence of malignant

disease arising in ovaries that have been conserved at

hysterectomy, since they give no idea of the number of

hysterectomies with conservation of ovaries which were

performed to produce these sixty-seven cases of ovarian
carcinoma.

Rendall/
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Rendall and Gerhardt (1954), basing their assessment on
the statistics of the Health Departments of the States of
Comecticut and New York (excluding New York City), have
calculated that the ﬁrobability of a woman who has attained
t#e age of forty develbping carcinoma of the ovary is .9%.

A search for comparable British statistics on this
subject has proved to be guite fruitless. It was therefore
decided to conduct a survey of this problem based on the

records of a large British teaching hospital.
WETHOD

The records of one of the units of the Glasgow Royal
Samaritan Hospital for the years 1927 to 1948 were examined,
as well_as the records of all three units for the years 1948
to 1955, From these examinations two distinct surveys
have been made.

In the first, a comprehensive list has been compiled
of every case in which a hysterectomy has been performed
with conservation of one or both ovaries, and the records
of each of these patients have been carefully and individually

scrutinised/



scrutinised to determine whether or not the patient was
subsequently readmitted and found to be suffering from
disease of the ovaries, Where this was observed to have
occqrred, the date and circumstances of the occasion were
noted.

In the second survey, & list was made of all cases of
oophorecteomy and ovariotomy, as well as of laparotomy for
what appeared to be ovarian pathology. Once again the czase
records of each womaan were individually examined to ascertain
if the patient had previously undergone the operation of
hysteréctomy, and where this was so the details were recorded.

The work was facilitated by the fact that, in this
particular hospital, the patients' clinical notes are
entered in a case record in which, under a printed heading,
space is specifically allotted to previous operations (nature,
place and.date). As this form of case record has, for
thirty years, been in use in the hospital, and as successive
house surgeons have been obliged to complete these case
records, the possibility of a previous hysterectomy not being
mentioned in the notes becomes very slight. lioreover,
in the Glasgow Royal Samaritan Hospital, a patient admitted

for/
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for the first time is given a number in the clinical records
of the hospital, and should she be readmitted at a
subsequent date, the notes relating to her readmission are
filed under the same number. Al]l records dealing with

thé various occasions on which she may have been admitted

to this hospital are therefore filed in one folder under one
number, Admissions, previous and subsequent to a specific
date, are therefore easy to obtain.

As the card index system had been in operation in one
of the units of this hospital since the year 1927, permission
to examine the records of that particular unit was requested.
This request was kindly granted.

The records of the other two units were not scrutinised
over an equally long period, as in neither had the card index
system been in operation until comparatively recently.

FT&m 1948 onwards however, the very comprehensive
card index system of the Pathology Department made it easy
for one to obtain such information as was reguired about all

.

cases of hysterectomy and oophorectomy from all three units

of the hospital.
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RESULTS

In the former of these two investigations, the records
of one of the three units of the Glasgow Royal Samaritan
Hoépital for Women for the years 1927 to 1955 wére surveyed,
asﬁwell as the records of the two remaining units for the
years 1948 to 1955 inclusive. These two sources together
produced a total of 1,215 cases in which hysterectomy had
been performed with conservation of one or both ovaries.

In only four of these cases had the patient been
readmitted to hospital at a later date on account of ovarian
pathology (Nos. 216, 300, 338 and 469) and there was no
instance of a reazdmission due to a conserved ovary having
undergone malignant change.

A parallel investigation, covering the same years and
units wés also conducted,in which the records relating to
all cases of oophoréctomy and ovariotomy were examined,to
discover whether or not the patients had previously undergone
the operation of hysterectomy. Not only so, but in order
that no case of inoperable carcinoma of the ovary might be
excluded, zll records of lajarotomies were read carefully to

ascertain/
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ascertain whether or not the patient had, «t some previous
date, had her uterus removed.

Records of cases in which uterus and ovaries were
cpncurrently excised were not examined, since in these the
péssibility of the patient having had a previous hysterectomy
did not exist.

The total number of cases thus disclosed was 872, and
in four instances the records revealed that the patient had
previously undergone the operation of‘hysterectomy (Nos. 229,'
384, 530, 774). One of these (No. 774) was a case of
adenocarcinoma (of unknown origin) occurring in the right
ovary of a woman whose left ovary and uterus had previously
been removed. In two other cases the ovarian condition was
benign (Nos. 384 and 530), and in the remaining one (No. 229),
there was no pathqlogical report on the excised ovary, but
the opéfation notes give no hint that malignant disease was

even suspected.

Table XXXIII

Cases of Hysterectomy with Conservation
of One or Both Ovaries

Total Number of Cases _ 1,215
Number of Readmissions for )
Ovarian Pathology 4 (.337)

Number of Keadmissions for
ialignant Disease of the Ovary Nil
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Table ZXXXIV

Cases of Oophorectomy and Ovariotomy plus Cases
of Laparotomy with Possible Ovarian Pathology

Total Number of Cases 872
Number having had Previous Hysterectomy 4 (.467)
Number of Cases of lialignant Ovarian

Disease having had Previous

Hysterectomy . 1

DILCUBSION

It cannot be claimed that the former of these two surveys
proves conclusively that of 1,215 women who had hysterectomies
performed with conservation of ovaries, not a single one has
subsequently developed malignant disease of the ovary.

That one or more of these women may have been admitted, for

such a condition, to another hospital in this or another
country, is, of course, possible. The figures are nevertheless
impressive, as the Glasgow Royal Samaritan Hospitél draws

its patients from a very large area in the West of Scotland.

It is also safe to assume that, had any of these women

developed ovarian disease at & subseguent dzte, she would,

if still resident in the same area, very probably have been

readmitted/
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readmitted to the Samaritan Hospital.

It is, of course, a valid criticism of this investigation
that it cannot attempt to assess the percentage of those
1,215 women who are still alive and may yet develop malignant
disease of the ovaries, and it is appropriate to recall that
the follow-up becomes progreasively'shorter as one asproaches
the year 1955.

When, however, all the limitations of this survey have
been considered, it remains a significant fact thait careful
examination of the records of 1,215 women who had
hysterectomies performed during the past 29 years failed to
reveal one single instance of a patient having to be
readmitted for malignant disease of the OVarj and only four
who required to have an ovary removed for a benign
pathological condition,

Iﬂ the second survey an attémpt was made to gain some
idea of‘the incidence of previous hysterectomy among women
suffering from ovarian disease which required surgical
treatment.

That group of cases in which uterus and ovaries were
together removed because of ovarian pathology was not

determined, the survey being restricted to cases of

oophorectomy/
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oophorectomy and ovariotomy, as well as to a few cases
where laparotomy alone was performed and in which the
pathology was possibly ovarian.

Of the 872 women included in these categories, it was
discovered that three who suffered from innocent ovarian
'conditions had previously had the uterus removed, a
disclosure which can scarcely be said to justify the routine
excision of ovaries when hysterectomy is performed.

While it is true that the records also revealed one
case of adenocarcinoma of the ovar& in a patient who. had
previously had her ﬁterus and other ovary removed, it must
also be noted that the pathologist recorded his inability
to identify the origin of the tumour, which may therefore

have been secondary to a malignant growth in another organ.

SUMMARY and CONCLUSIONS

The object of this survey was to obtain statistical
information concerning the incidence of pathological
change, and in particular of malignant change, in ovaries
conserved at hysterectomy.

The /
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The subject is an important one as the possibility of
the conserved ovary subsequently becoming diseased has been
used to justify routine oophorectomy when the uterﬁs has to
be removed for a benign condition.

A Precise information on this question is difficult to
obtain, and no iﬁportant investigation of this problem would
appear to have been undertaken recently in this country.

Reycraft (1955) in a survey of the records of the
Cleveland University Hospitals from 1944 to 1955, found 9
cases of carcinoma in ovaries which had been conserved at
hysterectomy, an incidence of .27.

Counséllor Hunt and Haigler (1955) surveyed 1,500 cases
of proved carcinoma of the ovary, and found that 67 of these
occurred in women who had previously had the uterus removed
for a benign condition,

Rendall and Gerhardt (1954), basing their calculations
on the statistics of the Health Departments of the States
of Connecticut and New York (excluding New York City),
éstimate that the likelihood of a woman who has reached
the age of forty developing carcinoma of the ovaries is 97,

In a survey of 1,215 cases of hysterectomy with

conservation/
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conservation of one or both ovaries performed during the
years 1927-1955 in the Glasgow Royzl Samaritan Hospital for
Women, it was found that four of the patients were
subsequently readmitted to that hospital on account of
ova}ian pathology. No case of readmission for malignant
ovérian disease was discovered,

In a parallel series of 872 cases of oophorectomy,
ovariotomy, and laparotomy for inoperable conditions which
may have been ovarian, it was found that four of the patients
had previously had the uterus removed. One of these was
a case of adenocarcinoma of the ovary but doubt was expressed
by the pathologist concerning the origin of the tumour.

thhile the limitations of these surveys are appreciated
and stated, it is felt that they indicate that the risk of
malignant disease developing in ovaries conserved at
hysterec%omy has probably been exaggerated by some
gynaecologists who argﬁe that when hysterectomy is performed
for a benign condition, the ovaries ought also to be
removed lest they should subsequently undergo neoplastic

change.
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