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Fig. r—Half-tone illustration from an X-ray of the circulation of a puerperal uterus 5
days post partum, presenting the utero-evarian artery or genital vascular circle
(1.2 7 4,808,780, 10, 1T, 12},

For description ses front of this page,
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THE UTERO-OVARIAN ARTERY—THE CIRCLE OF BYRON ROBINSON.*

Fig. 2—1, 2, 3, the uterc-ovariam artery, the spiral segment of the genital vascular cir-
cle; 4, the aorta; 5, the common and 6, the internal iliacs, the straight zegment of the

genital circle.

* Dr. Wm. E. Hollaind—American Journal Surgery and Gynecology—Decem-
ber, 1900).
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THE UTERQ-OVARIAN VASCULAR CIECLE.

Fig. 5.—Woman, 30 (anterior view). I first made a careful dissection and later drew the
vessels and branches as accurately as possible after it was dried. Mr. Klopper, my
artist, made the drawing after this model. The nterns was about double the normal
gize from the existence of sarcoma in the endometrium which caused the arteries to
be about the size of a 3 months' pregnancy. 1§, uterine (pelvic Aoor segment) ; =
uterineg segment; 3, ovarian; and 4, oviducal branches of the oviducal segment ; s,
fragment of ovarian segiment ; 6, internal iliac ::rl,-::":.'; 7. distal arterio-ureteral cross-
ing at which point the uterine artery gives off the arteria ureterica distal; 8 ureter;
g, artery of round |ig::[1t¢:|:; 10, cervico-vagmnal artery; 11, lateral corporeal uterine
branch ; 12, fundal branches; 13 oviducal branch: 14, ovarian branch; 15, ovary re-
ceiving 5 (helicine) branches; 16, lateral oviducal branches; 18, mouth of ureter; 19,
round ligament branch, from epigastric; 20, external iliac; 21 and 22, the superficial
wall of the uterus dissected off to show the vessels, Senile atrophy has not begun in
the spiral artery. MNote how far the artery is located from the uterus. It is similar to
that of the dop, rabbit and pig.

be studied by investigating the uterine artery during the gestative and puerperal
states. The results of such studies, which, however, require vast material, will no
doubt explain how the myometrium acts with such precision with its automatic
living ligatures to control hemorrhage.

The utero-ovarian artery is spiral in its entire course and looped in local
parts. It passes through a rich, yielding, mobile bed of connective tissue, which






THE UTEEQ-OVARIAN VASCULAR CIRCLE.

Fig. 6—Illustrates the genital circle pregnant akout 3 months, 1, aorta; 2 and 3, ovarian
segment near proximal arterio-ureteral crossing; 9, 2, 7, & and 6 show spiral seg-
ment of the genital wvascular cirele on the left at 3 months gestation: 10 and 11
shows the median anastemoses of the two lateral uterine surfaces; 12, rectum; 13,
lateral ovarian branches. In pregnancy the spiral segment becomes more spiral and
looped, thicker and of gpreater volume and completely developed at the end of the
first gestation. Note the three arterio-uréteral crossings at 2, F and 6.

stitute the adult utero-ovarian grand arcade was originally found in the Wolffian
body. Our claim is that the distal feet of the vascular arcs of the Wolffian body
have during the assumption of the erect attitude gradually passed distalward as
the internal iliac (uterine) and external iliac (artery of round ligament). This
process [ followed through many quadrupeds. In the cow the distance between
the origins of the uterine and ovarian artery is about 3 inches apart, while the
length of the utero-ovarian, the spiral segment, is 48 inches, i. e, 16 times the
10






Fig. &—Topography of ureter and blood vessels of lateral pelvic wall and dorsal ab-
dominal wall, with especial reference to the uterc-ovarian artery. The cut illustrates
the relations of the ureter and the spiral segment of the genital vascular circle. The
upper portion of the cut represents a front view while the under part of the cut
represents a side view, [t shows the proximmal (rr), middle (iliac) and distal (17)
arterio-ureteral crossing. The spindle of the ureters are shown closely adjacent to
the emission of the arteria ureterica, proximal and distal. In this drawing a sug-
gestion from Holl 1s employved. The g:*llﬁ:t] circle and the ureter are shown in their
relation: 1, kidney; 3 and 7, ureteral pebvis; 4 and 8, proxymal wreteral 1sthmus;
5 and g, proximal ureteral spindle; 6, ureteral calices; 10 and r1, proximal arterio-
ureteral crossing; 12, middle arterio-ureteral crossing; 13, ovarian segment; I4
and 15, external iliac vessels; 16, pelvic ureteral spindle; 17, distal arterio-ureteral
crossing ; I8, left oviduct; 19, uterus; 20, pelvic segment of uterine artery divided
by the ureter; 22, vagina; 23, ureteral orificial sht opeming into bladder; 24, pos-
terior branch of internal iliac: 23, renal vein receiving the ovarian wvein; 26, g, 26,
25, 7, uretero-venous triangle.

man and animals is three times the length of the straight segment of the genital

vascular circle.
On these anatomic data, rests the capacity of wide range of motion and utility

of the spiral segment in surgery.

In a pig of 200 pounds, the distance between the two origins is two inches,
while the length of the spiral segment of the genital vascular circle is twelve
inches. In the spiral segment of the genital vascular circle the difference between
man and quadrupeds lies in the greater length of the ovarian segment in man, due
to the distalward passing of the ovary from the erect attitude.
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Fig. g—Accessory cervical artery arising from the hypogastric. The ureteral relations

are shown,

This interesting drawing was taken from a subject about 55 years old. T injected
the ‘arteries and uterus of the specimen with red lead and starch after removing
the kidneys, uterus, bladder, aorta, common and mternal iliac with the mmternal
genitals and vagina—all intact to secure perfect filling of the genital vascular circle
, and ureters; 1, 1, vesicle orifice of ureter, 2, 2, distal arterio-ureteral crossing and

(2) point of origin of distal arteria ureterica which supplies the Pelvie-ureteral
spindle: 2, 2, arterio-ureteral loop: 2, 2, distal ureteral spindle; 4, 4. cervical loap
or internal portion of the pelvic floor segment; 5, 5, points to the 2nd (accessory)
distal agterio-ureteral crossing, at which a 2nd (accessory) distal arteria ureterica
is emitted. 6, 6 2nd (accessory) cervical loop or internal portion of the pelvic seg-
ment. Note that this 2nd uterine or (accessory) cervieal artery, though originating
from the same loeation on the hypogastric is less tortuous than the 1st uterine artery.
5.5, 6,6 indicate the distal bifurcations of the utero-ovarian artery.

Note the confusion of anastomosis produced by the additional cervical artery.
7.7 cervical artery from uterine, or cervical loop. B8 rami laterales uteri (dotted
ones pass to dorsal uterine surface). 0.0 middle bifureation of the utero-ovarian
artery or the division point between the uterine and oviduct segment.

Nﬁ}t that the ramus ovarii (g, 11, 15) and the ramus oviductus (g, 12, 15) do
not spring irom the same point on the uterine isegment: 10, 10 rami fundi: 1. 11
ramus ovarii, from which emerge the rami laterales ovarii; (13, 13, short helicine
arteries) 12, 12 ramus oviductus, from which emerge the rami laterales oviductus,
(14, 14); 13, 13, rami laterales ovarii: 14, 14, tami laterales oviductus.
15, beginning of ovarian segment and ending of oviducal segment. It is at the point
of anastomoses of the ramus oviductus and ramus ovarii @, I1, 12, 15 the ovarian
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vascular circle, 16,10 hypogasiric artery emitting the two wvesicle arteries 17,17 in-
ternal pudie 18 18 The 2nd (accessory) cervical emitting wvaginal arteries, 19,19
vaginal arteries 20,20 ovarian segment. 21 and 22, superior gluteal, 23,23, inferior
gluteal. =24 Azygos vaginze. 25 middle hemorrhoidal; =26, deep epigastric; 2727,
ureters proximal to the middle arterio-ureteral crossing; 2828 common iliae, 20,20
internal iliac. 20, 30, origin of primary uterine artery, 31,31 oviducts.

A A, shows rami fundi from the night and left ramus oviductus. B, a ramus
fundus from the right ramus ovarii. C shows an extra anastomatic are in the ramus
ovarii sinistra.

This specimen was dissected and sketched with great care under alcohol. I am
indebted to Prof. W. A. Evans for the courtesy of securing this specimen,

Fig. 10—Shows a right lateral view of the relations of the ureter and pfcl:ulc floor sﬁg-
ment of the utero-ovarian artery in a sexually active atlu}t. It is han;ly I.:lrjnf:ia ¥
2, distal arterio-ureteral crossing; 2, arterio-ureteral loop. Note that the n'ata a filr;:
ureterica is emitted proximal to the q1§tal artqrm-umm}-qfl ufrnssmg an 51.11;;::“]‘
{pelvic) ureteral spindle; 5, external iliac; 6, internal iliac; 8, superior gh -
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Fig. 18. For description see page 28,
ig. 18,







Fig. 19. For description see paga 30,
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Fig. 28—Right lateral view of pelvis showing the arterial and ureteral relations.
Drawn from dissected subject about 33, in which I placed the vessels as accurately
as possible, after which Mr Zan Klopper, my artist, finished from the model. 1, arte-
rio-ureteral crossing (distal), showing arterio-ureteral loop and cervical loop; 3,
point where ureter crosses anterior trunk of internal iliac; 3, middle arterio-ure-
teral crossing; 4, external iliac; 5, artery connecting obturator and external iliac;
6, hypogastric; 7, obturator; 8 superior and infericr wvesicle; o, uterine artery
lying parallel with ureter and sending off the arteria ureterica (distal) ; 10, middle
hemorrhoidal; 11, internal pudic; 12, anomalous branch; 13, inferior gluteal; 14,
superior gluteal; 15, lateral sacral; 16, common iliac at point where arteria ureterica
{n}egiium passes to ureter; 18, proximal ureteral spindle. Note pelvic ureteral
spindle.

The reason that woman does not bleed to death at labor and from uterine
(cervical) lacerations is because of the oligemic (exsanguinated) uterine vascular
zones, and especially because the vessels lie surrounded by the meshes of muscu-
lar bundles, which act like living ligatures in checking hemorrhage.

The solid and compact anastomoses of the entire lateral branches to the uterus
(bilateral) and oviduct (unilateral) enables the uterus or oviduct to entice and
direct the main blood current to any point of the endometrium or endosalpinx,
which may be stimulated or irritated, as in pregnancy or tumors. Hence, whether
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Fig. 20—Illustrates a right lateral view of the pelvis to demonstrate the relations

of the ureter and pelvic floor segment of the utero-ovarian artery; also the divisions
and distributions of internal iliac—1. The middle arterio-ureteral crossing where
the ureter crosses entirely on the external iliac. 2. Distal arterio-ureteral crossing
with the arterio-ureteral loop. Note that the distal arteria ureterica springs from
the artery close to the point where the uterine artery crosses the ureter. 3. The distal
(pelvic) spindle (urinal reservoir) ; 4. Middle arteria ureterica proximal, to which
iz the proximal or Tumbar ureteral spindle (urinal reservoir); 5. External: 6. Inter-
nal iliac: 7. Ileclumbar; 10. Gluteal superior; 8 Gluteal inferior; 11. Internal
pudic; 12. Cermical loop or internal portion of pelvic floor segment; 13. Vesicle
arteries; 16. Obturator; 17. Hypogastric.

Note that the ureter lies anterior to the intermal iliac. The distal arterio-
ureteral crossing and the distal end of the wreter appear in the cut to be rather too
far dorsal, but dissections, as my own, showed a wide variation. The subject was
in the dorsal position and the rectum empty. A. Pelvic floor segment of the utero-
ovarian artery guite parallel to the ureter,

To exsanguinate any pelvie visceral territory in this case for malignancy, it
would be necessary to ligate (6) the internal iliac trunk. In this case the anterior
branch of the internal iliac is insufficient in length to have two ligatures applied and
severed between them. Besides, the pudic and pelvie floor segment of the utere-
ovarian artery would require separate ligatures.

4“4







Fig. jo—Illustrates a right view of the pelvis to show the relations of the pelvic
floor segment of the utero-ovarian artery to the ureter; also the divisions and dis-
tributions of internal iliac—1. The middle arterio-ureteral crossing (entirely on the
common iliac) ; 2. The distal arteria ureteral crossing from which entirely proximal
springs the distal arterio-ureterica, T-shaped; 3. Distal or pelvic spindle of the
ureter (urinal reservoir) ; 4. The middle arteria ureterica arising from the common
iliac, T-shaped, also proximal or lumbar ureteral spindle (urinal rcstrw.‘:i?; 5.

External iliac; 6. Internal iliac; 7. The ileclumbaliz; 8 Superior gluteal; 10. Infer-
ior gluteal; 11. Internal pudic; 12. Cervical loop or internal portion of pelvic floor
segment; 13. Vesicle arteries; 15. Middle hamorrhoidal; 16. Obturator; 17. Hypo-
gastric; 15, Bladder.

Observe that the ureter courses posterior, dorsal, to the internal iliac in this
case, and that A (the external portion of the pelvic floor segment) makes its usual
dorsally looped concavity. The branches of the internal iliac vary in number, size,
and distribution, while also the ureter varies in its course as regards the internal
(and external iliac) ; hence scarcely do any two cadavers present exactly similar re-
lations of ureter and pelvic floor segment of the utero-ovarian artery.

I sketched this drawing carefully at my dissection, so that it represents approx-
imately exact anatomic data. In this figure the anterior trunk of the internal iliac
is not sufficient in length to place a double ligature for the purpose of exganguinating
the pelvic viscera supplied by the anterior division of the internal iliac, Hence, here
the only safe method for pelvic visceral exsanguination {as for malignancy) would
be to dissect away the ureter and ligate the trunk of the internal iliac,
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Fig. 36—Tllustrates the relation of the ureters to veins. 1 is where the left ovarian vein
crosses the ureter; 2, where the right ovarian vein crozses the ureter. 1 and 2 stand
at the apex of the uretero-venous triangles or the triangles of the author. 3, origin
of left and 4, origin of right ovarian veins; 5, uterus; 6, bladder; 7 is the pelvic seg-
ment of the ureter passing through the great venous plexuses.

The relations of the ureters are important to the great iliac vessels over which
they pass to course along the pelvic wall and floor to the bladder. In general, the
right ureter crosses the vessels more distal than the left, and also the angle for the
right ureter, flexnra iliaca ureteris, is greater than the left. On account of the right
ureter crossing the iliac vessels more distal, one observes more frequently the right
ureter on the arteria iliac externa and the left ureter on the arteria iliaca com-
munis. Whatever the division points of the arteria iliaca communis, the rule is

that the right ureter crosses more distal and the left more proximal, hence the
left ureter lies nearer the median line than the right. This variation of the ureteral






Fig. 38—Lateral view of the utero-ovarian artery, especially its uterine segment (5),
I, aorta, 2, ureter, 3, hypogastric artery, 4, distal arterio-ureteral crossing with its
arteric-ureteral loop: 5, uterine segment passing proximalward to fundus: 6, ramus
oviductus; 7, ramus ovarii; 6 and 7 make the ovarian vascular circle; 8 ovarian seg-
ment, drawn medianward; o bladder. The uterine and oviducal segments are here
drawn from my dried specimens, which on account of an endometrial sarcoma, which
stimulated the uterc-ovarian artery until it was about the size of a two months preg-
nancy. Mote the ventral and dorsal rami laterales uteri. The pelvic floor segment
extends from the hypogastric (3) to the level of the internal os.

crossing on the common iliac causes the ureteral relations to vary with the internal
iliac. The ureter in general lies (@) posterior, (&) anterior, or (¢) internal to the
internal iliac artery, which should be remembered when ligating the trunk of the
internal iliac. The variations of the relations of the ureter to the arteries is due
to the variation of the divisions of the abdominal aorta, the common and internal
iliacs. The trunk of the internal iliac or hypogastric is short (one-half to one and
one-half inches). It is not so large as the external iliac. The direction of the
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Fig. 41. For description see page 62.
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Fig. 42—A cut to illustrate the cervical loop and lateral cervieal triangle during operation.
The cervical loop (2, 3. 4). The lateral cervical triangle (2, 3. 4; 2, 19: 4. 19). The
cervical (2, 3, 4) loop is drawn distalward Yy the finger (A) becoming, 3a, ready
for ligation. c 15 the uterus drawn distalward in the vagina by traction forceps. B,
traction forcep. 1, muddle arterio ureteral crossing; 2. distal arterio-urcteral cross-
ing: 3, cervical loop (also distal ureteral spindle) ; 4, internal os; 5, external, and 6,
internal iliac; 8, superior gluteal; 1o, inferior gluteal; 13, vesicle arteries; 16, hypo-
gastric; 17, obturator; 18, uterus; g, bladder at vesicle orifice; 20, rectum; 21, 22, 23,
sacral plexus; A, pelvic floor segment of the utero-ovarian artery with its usual
concavity dorsalward. Observe that the situation of the ureters and trigone remain

the same during the operation.
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Fig. 44—A figure to illustrate the cervical loop and lateral cervical triangle normally and
during operation reversed. The cervical loop (2, 3, 4). The lateral cervical tri-
angle (2, 19; 2, 3, 4; 4, 19). 1, origin of the pelvic floor segment: 2, distal arterio
ureteral crossing (also arterio-ureteral ]ﬂﬂg and distal arteria ureterica) ; 3, cervieal
loop; 4, internal 0s; 5, uterine segment; 6, middle bifurcation of the utero-ovarian
artery; 7, ramu ovarii; 8 ramus oviductus; g, junction of oviducal and ovarian
segments (also proximal bifurcation of utero-ovarian artery) ; 10, ovarian segment;
19, vesicle orifice of ureter; 22, ramus cervicis; 23, ramus corporis; 24, rami fundi; 31,
32, 33, oviduct; A, finger hooked around the cervical loop; B, traction forceps draw-
ing the Uterus distalward into the vagina. This cut shows the veins on one side
(right) and the arteries on the other side (left). The cervical loop (2, 3, 4) nor-
mal becomes (2, 3, a, 19) reversed by drawing the uterus distalward in the vagina.
Note that the normal site of the ureters and trigone remains during hysterectomy.

crossing, the most important topographical landmark in the pelvis, is located at
the summit of the dome of the pelvic ureteral curve,

The distal arterio-ureteral crossing is practically midway between the uterine
border and the lateral pelvic wall. In other words, the ureter divides the pelvic
segment in two unequal portions, with the longer external to the ureter.

The pelvic floor segment has a distally directed, descending and a horizontally
directed portion. It possesses a curve with its concavity proximalward. The pel-
vic segment might be divided in two portions, viz: (1) a parietal portion, fixed
and quite intimately connected with the peritoneum; (2) a mobile or non-perito-
neal portion, which traverses the base of the ligamentum latum. The second or
non-peritoneal portion, the cervical loop, is of exceeding importance on account
of its relation with the ureter, the distal arterio-ureteral crossing and its ligation
in hysterectomy. It has more intimate connection with the rectum of quadrupeds
than that of bipeds.

The pelvic floor segment has an age and functional relation. There is the
quiescent, non-tortuous stage of fetal and childhood life; the completed sinuous
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Fig. 45—A cut to illustrate the lateral cervical triangle (2, 4, 19) normally and reversed
during operation. The finger is around the cervical loop (2, 3a, 4). The lateral
cervical triangle is formed by 2, the distal arteric ureteral crossing; (4) the internal
os and (1g) the vesicle orifice of the ureter. The cervical loop (2, 3, 4) forms the
proximal side, the ureter (2, 19) forms the distal side and the lateral border of the
cervix and vagina (4 to 10) forms the median side of the lateral cervical triangle.
ga shows the cervical loop forming the distal instead of the proximal side of the
cervical triangle, which is reversed during waginal hysterectomy. I, origin of the
pelvic floor sepment of the utero-ovarian artery; 2, the distal arterio-ureteral crossing
(also the ureteral loop and distal arteria ureterica). 3, cervical loop; 4, internal os;
19, ureter penetrating bladder wall; 22, ramus cervicis; 23, rami corporis; UT,
uteris; ves, bladder; A, finger hooked around the cervical loop 3a; B, traction
forceps; ¢, the uterus drawn distalward in the vagina: Ree, rectum,

development of reproduction life; the changes of size, length, caliber, spirality,
and position in gestation; the changing volume in menstruation and the senile
atrophy—change in size and position—of old age.

In childhood the pelvic floor segment passes well proximalward in the liga-
mentum latum, but passes well distalward in the pelvis and base of the ligamentum
latum in adult sexual life, and again to recede proximalward in senility.

The pelvic floor segment of the uterc-ovarian artery is of vast medical and
surgical importance, because it contains:

I. The distal arterio ureteral crossing.

2. The cervical loop.

3. The arterio-ureteral loop.

4. The distal bifurcation of the uterc-ovarian artery.

5. The distal arteria ureterica.
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Fig. 48—Shows the genital vascular circle. It illustrates the utero-ovarian artery with
the fundus of the uterus drawn distalward. 1, the abdominal aorta; 2, common iliac;
3, internal artery. 1, 10, g, 8, 7, 6 and 5 represent the spiral segment of the circle.

dorsal to the descending portion. Both artery and ureter aid in forming the boun-
dary of the ovarian fossa.

In the external portion of the pelvic floor segment the ureter and uterine
artery are in contact, but far from the operative knife in gynocologic surgery,
unless the depths, base of the ligament latum are incised. The parietal portion
descends on lateral pelvic wall, i. e, on the aponeurosis of the obturator. It is
applied against this muscular plane by means of the hypogastric cord.

RAMUS URETERIS OR ARTERIA URETERICA DISTAL.

The pelvic floor segment always furnishes a ureteral branch, arteria ureterica
distal. The ramus ureteris distal which passes from the pelvic segment te the
ureter at the arterio-ureteral crossing is a recurrent branch, a T-shaped branch sup-
plying the distal end of the ureter. Sometimes there are two ureteral branches.
The artery of the distal arterio-ureteral is T-shaped, one branch passing proximal-
ward and the other distalward on the ureter. Well injected infants show this
artery distinctly.

ARTERIAE VAGINALES

Consists generally of three bilateral vaginal arteries. The proximal segment
(end) of the vagina is supplied by the arterio-cervico-vaginalis from the arteria
uterina. The middle segment of the vagina is supplied by the arteria vesico-
vaginalis. The distal segment (end) is supplied by the arteria haemorrhoidalis
media (pudic) and arteria pudenda interna. The bilateral vaginal arteries coa-
lesce on the dorsal and ventral wall to form the arteria azygos vaginae.

The rule is, perhaps, one arteria vaginalis arises from the pelvic floor seg-
ment of the utero-ovarian artery. This may be called the arteria vaginalis
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Fig. 51—Ganglion Coeliacum. Abdominal brain (71 and 72) presenting the large nerve
supply which it emits along the ovarian segment of the utero-ovarian artery. 11O,
ovarian of ovarian segment,

sheep, etc.) the uterine artery passes dorsal, distal to, the ureter. From this anato-
mic fact no kinking of the ureter or uterine artery arises in pregnancy,because the
genitals and bladder are practically not distal pelvic organs in quadrupeds. In
quadrupeds the genitals and bladder ascend, pass proximalward together during
pregnancy. When the uterine artery crosses ventral (proximal) to the ureter it
gives off a T-shaped artery to the ureter (arteria ureterica). This arterial
branch aids with extensive adjacent connective tissue to bind the ureter and
uterine artery into a fixed point of vast significance in gynecology. This distal
arterio-ureteral crossing, though a fixum puntum, is relatively mobile in the
adjacent bed.

It is mobile in its bed of connective tissue, and besides it moves with adja-
cent mobile viscera. Its mobility is adjustable for physiologic and surgical pur-
poses.

The distal arterio-ureteral crossing exists in two distinct shapes with inter-
vening grades. The most frequent shape of the distal arterio-ureteral crossing
is that of the italic letter . The other distinct shape is that of a latin cross (+).
The shape of the crossing depends on the parallelism of artery and ureter. When
the uterine artery descends a certain curve with its convexity ventral it meets
the ureter more or less at right angles. The distal arterio-ureteral crossing occurs
on an average of two-thirds of an inch from the lateral border of the cervix, but
the cervical loop, internal portion of the pelvic floor segment, will average one
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Fig. s2—View of the utero-ovarian artery and ureter on the dorsal wall.
AA Proximal arterio-ureteral crossing presenting uretero-venous triangle of
author. B, ureteral pelvis. 4, lumbar ureteral spindle. 3, pelvic ureteral, 2, arterio-
ureteral loop. 12, cervical loop. €. distal ureteral orifice.
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Fig. 6o—Half-tone illustrations of a multipara (?) 31 years old. About half life size.
Thiz uterus was removed from the body, injected first with celloidin, some days
later with red lead and starch, after which it was A-rayed and the artertal lines
hxed by a bromide plate. 1, 12 and 15 represents the feet of the tripedal gemital arch.
The oviducal (6, to o) supply is clearly brought out, as well as the ovarian vas-
cular circle (6, B, 9—6, 7, o) on each side. Observe at the cervix (4) that the arte-
rial vessels assume different directions, viz: one set passes distalward on the cervix
and vagina and the other set passes proxmalward on the corpus. A wire was intro-
duced into each ureter as noted mm cut and the ureter outhined, showing its pelvis
and calices. On the right side there is a double ureter noted by the two wires in
the cut. The pelvic floor segment (1, 2, 3, 4) of the utero-ovarian artery shows its
loops, especially the cervical loop (3, 3,) and on each sidde 15 the artenio-ureteral
loop (2, 2,). The vessels which [ have termed the artery of the ligamentum latum
(34} is here marked, but more distinct in the specimen than the cut. The ex-
gected segment of the abdominal aorta with a metal rod in its lumen is marked in
the cut and shows that while the specimen was X-rayed the origin of the ovarian
artery was forced toward the uterus. The vagimal arteries (25, 25,) are very large
and long. The central longitudinal oligemic uterine zone (A, B, C,) is not very
evident from the complete injection of all uterine vessels. This specimen, though a
reported nullipara and hence with incompletely developed genital arteries, presents
a splendid injection with such an abundant vascular supply that T think that it iz a
multipara. For numbers see general description page 82, I am indebted to Dr.
Fred Harriz for this specimen.





















For description see page 115.

TH.

Fig.

114





























































































Fig. oo—Subject pregnant about 3 months. This cut presents the genital vascular circle
with the fundus of the uterus drawn distalward. The sympathetic nerve accom-
panies the genital vascular circle. The zentral oligemic uterine zone is apparent.
For general deseription see page 32 and Fig. 73
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Fig. go—Represents a subject 53 years of age with multinodular myomata in the uterine
wall. The specimen was injected after removal from the body with red lead and
starch. It was X-rayed and a bromide illustration was pmdm:m!. Dr. ._l:;l.'.'hi:l-]'cr. the
artist, strengthened some of the weaker and repaired someg of the defective shadows
of vessels. The fact to observe is that, although this subject is 53 yvears of are, the
presence of uterine myomata has so stimulated the arteria uterina that it is actually
larger than is usual at 35 years of age. For size of vessels it resembles a pregnant
uteriis at 5 months. Note the loops of the uterine segment (4, 5, 6) .?ﬂld the diEt}"ﬂ
pelvic floor segment (1, 2, 3, 4,). The vreters are marked by a wire (black line)
which passed through them. The fact that the presence of uterine myomata stimu-
lates the utero-ovariin artery to large size resembling that of gestation accounts for
the continued and excessive hemorrhages of subjects posszessing them. The cervical
loop is very long and large on each side. The ovidueal and ovarian segment are not
so prominent as the pelvic foor and uterine segments. Ohserve that the smaller
finer rami laterales uteri usually noted in active sexual life are not present, especially
in the cervix. Also observe that rami laterales nteri on the left 4 and on the right 5
are very prominent, large and strong; these supply directly the large uterine myo-
mata, This specimen resembles that contaiming the sarcoma of the endometnum in
which the wtero-ovarian artery was stimulated to the dimensions noted at the end
of 1 3 months' gestation. For numbers see general deseription page 82

In gestation the utero-ovarian artery rapidly increases in length and volume,
however, on account of the expanding uterus the arterial coils hecome unfolded,
extended. Tn uterine myometa the uterus has similar irritation as in gestation, but
the uterus remains small, and hence when the artery increases in volume and length
it is compelled to coil in various directions, as noted in this beautiful X-ray half-tone.
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description see page 167.

Fig. 101. For
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Fig. 102. For description see page 171.
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Fig 104 For description see page 171,
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Fig. 106—The Circle of Byron Robinson. To illustrate the author's operation of endomet-
rectomy and myometrectomy, 1, 2 and 3, the spiral segment of the circle without lateral
arteries; I, 2 and 3, the spiral segment of the circle (utero-ovarian) with horizontal
and lateral arteries; g, the uterine lateral or horizontal arteries: 1o, the ovidueal Jat-
eral arteries (as well as the ovarian) ; 11, the important cervico-vaginal arteries: 12,
ureter; 13, vaginal arteries; 4, abdominal; 5, common iliac, and 6, internal iliac arter-
1e5; 4, 5 and 6, the straight segment of the circle. Note the capacity of the spiral
segment of the circle (1, 2 and 3) to move distalward or proximalward. Also oh-
serve that the uterus, oviducts and ovaries can be removed without severing the spiral
segment of the circle. All that require severing are the lateral arteries—og and 10.
The line marked 7 and 14 shows the line of incision longitudinally through the uterus
to perform the author's eperation.

helicine arteries from the ramus ovarii. The short helicine are very spiral, tor-
tuous and even piled up in coiled loops. They converge as they course through
the mesovarium. They divide dichotomously at some distance from their origin
or at about the point where they arrive at the ovary. Curious enough the most
external short helicine artery sends a strong branch to unite with a branch from
the ramus oviductus whence it supplies the oviducal pavilion. In one of my
dissections of a pregnant uterus the most external branch to the ovary sent off
a strong branch which united with a strong branch from the pelvic floor segment
emitted at the point of the distal arterio-ureteral crossing. In the ligamentum
surpensorium ovarii the ramus ovarii and ramus oviductus unite to form the
distal ovarian segment and at this point the arteries emit several irregular
branches to adjacent structures. The oviducal segment is not completely de-
veloped until gestation has been accomplished.
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Fig. 1o0—5hows the severed lateral uterine segment closed in by sutures; 1, uterus; 2,
external uterine tissue from which the lateral uterine segment was taken; 3, lateral
uterine segment; 4, lateral uterine arteries; 3, ligamentum latum between 4 and 5
the uterine artery. More distally lies the ureter.

Both oviducal rami, ramus oviductus and ramus ovarii emit lateral branches
to the mesosalpinx, mesometrium, ligamentum ovarii, oviduct, mesonephros, and
ovary, and in well injected pregnant specimens present a beautiful rich vascular
field extending in all directions from the periphery of the ovarian vascular circle.

THE Cervicar Loop.

The cervical loop is of the most significant importance in gynecology, espe-
cially in vaginal hysterectomy. In a pelvis of a woman pregnant 10 weeks the
distal arterio-ureteral crossing was alnost exactly midway between the lateral
cervical border and the lateral pelvic wall. As to the pelvic floor segment of the
uterpo-ovarian artery, it was 4 inches long, i. e, from origin in the hypogastric
to the level of the internal os. The important cervical loop in this same case
was exactly two inches long, i, e., the cervical loop extended distalward from the
ureteral crossing and internal os (which were on the same level) precisely one
inch. In this cervical loop 1 to 2 inches long lies the safety in vaginal or ab-
dominal hysterectomy. In one case of dangerous haemorrhage from uterine
sarcoma while ligating the pelvic floor segment of the utero-ovarian artery I
found the cervical loop 134 inches long, The uterus was perhaps 20 per cent.
larger than normal. In dissecting multipara I have frequently found the cervical
loop over an inch long, and not infrequently 124 inches long. The largest cer-
vical loop I found in dissection was in a 10 weeks' pregnancy where it was slightly
over 2 inches in length.
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Fig. 110—Shows the lateral uterine segments severed and closed by sutures dorso-ven-
trally. The endometrium and myometrium are practically removed. 4, Iatl:ralr uterine
segments. 3, ligamentum latum or mesometrium. 2, arterina uterina. Traction for-
ceps and specula fixing the parts for exposition. 2

The gynecologist alone and especially the one who dissects can fully realize
the great value and safety rendered in operative procedures by the wonderful
cervical loop against ureteral lesions—obstructions and punctures. Ewvery gyne-
cological operator should become familiar with the topography of the cervical
loop.

The cervical loop appears to possess dominant age relations, for during sex-
ual life it is well developed, and enormously large during early pregnancy, gradu-
ally becoming unfolded with the enlarging and proximal movement of the uterus.
The cervical loop is relatively small in pueritas and absolutely small in senescence.

The descending and ascending limhs of the cervical loop lie in contact ver-
tically or the two limbs twist about each other like a corkscrew. When the
uterus is drawn distalward by traction forceps the ascending arms of the loop
become unfolded and directed distalward, allowing ample room for arterial liga-
ture. :

AGE AND FuncrioNAL RELATIONS.

The utero-ovarian artery is subject to marked age and functional relations.

In puenitas (quiescent phase) the artery is in a state of quietude. It is small, al-

most straight, slightly spiral or looped and difficult to inject. In Pubertas (Crisis)

it springs into vigorous activity and rapidly develops, becoming longer, larger and

markedly spiral and looped. In menstruation (Cirisis) it increases in length, vol-
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Fig. 111—Is a cut to show the organs in relation to the pelvis after the operation. Natice
that the mechanism of the internal genitals is but relatively slightly disturbed. 1st
the lateral segments of the uterus with the lateral arteries are intact. 2z, the vascular
apparatus is almost entirely intact; 3, the oviducts are not changed; 4, the central
sexual oggans of woman, the ovaries, are left perfectly intact; 5, the nervous system
of the genitals especially the pelvic brain is not wounded ; 6, the endometrium with a
part of the myometrium is removed; 7, it i5 the most conservative and yet radical
operation which can be performed on the genitals.
ume, spiral and looped condition. In Gestation (Crisis) it experiences a mighty
development from origin to origin. It trebles in volume of blood. Its length, lumen.
loops and spiral condition rapidly increased and it becomes completely developed.
In Puerpertum (Crisis) it experiences a marked involution. The artery being
unable to contract after delivery as rapidly as the elastic fibers and muscular
bundles of the myometrium. It is forced into spirals and coils. It is completely
developed. In the Climacterium (Crisis) its congestions and decongestions,

periodic hyperaemia gradually ceases. Arterio-sclerosis gradually rises. Oster-

itis physiologica occurs. Its lumen and length and spirality lessens. In Sen-

esence (Quiescence) the artery atrophies. It bocomes arterio sclerotic and cal-
cification rises. Its length, lumen and spirality lessen. Hyperaemia does not
arise and it becomes quiescent. It has returned to its state of pueritas. No
study of the vascular part of an organ is complete without the aid of corrosion
anatomy which presents with beautiful accuracy all the forms and conditions of
the vessels.

A NEW METHOD OF PERFORMING HYSTERECTOMY.
( Endometrectomy and Partial Myometrectomy. )

For some two years I have been practising a new method of performing
hvsterectomy. At least it is new so far as [ am aware. Some five years ago Dr. E.
H. Pratt, of Chicago, introduced an operation in which he extirpated the uterus
by severing the lateral uterine and the lateral oviducal arteries, This can be

176

e

W DS o

B o
. 56 o e, o R 1 e T A E
. Susrud I P e S T Y TR SRR

T T pa——

B e S S e







Fig. 113—Luschka. Venous supply of the ovary, oviducts, uterus and vagina,

In this operation the utero-ovarian artery (the genital circle) is not severed
or ligatured. The ligamentum latum and its contents (the oviducts, ovaries,
the lymphatics, nerves, mesonephros and elemental tissues) are left intact.

‘The oviducts are not removed. The ovaries, the essential central sexual
oryans of woman, are left undisturbed. The non-removal of the ovaries will
nreserve sexual integrity and prevent precipitate menopause or neurosis.

It is the most conservative of any known gynecologic operation .which will
arrest the three great genital functions of woman—menstruation, abortion and
labor. ‘The object of the operation is to arrest function in cases made ill by re-
peated infection, that is, cases of recurrent pelvic peritonitis.

[t may be asked, in what cases is this operation applicable? In general, |
would say in nearly all cases, except malignancy, in which it is desired to remove
the uterus. It is applicable in pyosalpinx and in myoma of the uterus. It is
sufficient in pyosalpinx to break up oviducal adhesions and puncture the pyosal-
pinx for drainage and remove the center of the uterus. The pyosalpinx will
recover and the oviduct remain intact, serving the purpose of a non-functionat-
Ing organ,

TrEcHNIC.

The technic of the operation consists in drawing the uterus distalward with
a traction forcep and with a pair of scissors or knife incise the anterior and
posterior vaginal fornices.

With the index finger separate the bladder and rectum from the uterine sur-
faces. The lateral vaginal fornices are not incised. With a pair of scissors clip
off about one-fourth of the lateral segment of the uterus from cervix to fundus.
After which suture the posterior and anterior edges of the severed uterine seg-
ment together, in closing all exposed uterine tissue. The operator can suture
as the clipping is performed, so that hemorrhage will be limited. The method
[ pursue is to clip with the scissors from cervix to just above the internal os on
both sides and immediatelv suture the surfaces with silkworm gut. 1 then seize
the uterine fundus with traction forceps and draw it into the vagina, when I
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Fig. 116—Plan of tractus genitalis, urinarius and sympatheticus with genital vascular
circle pregnant 3 months.

to arrest function (menstruation, abortion and labor); by the opportunity for
drainage, cure the diseased oviducts and ovaries. The lateral vaginal fornices
are not disturbed, In this operation the ureters and bladder are quite safe. The
patient has lost the center of the uterns only. The special conservative features
of the operation are that the utero-ovarian vascular circle is not severed, the
ovaries, oviducts and lipamentum latum with nerves and vessels are left entirelv
intact. In short, no unnecessary tissue is sacrificed.

My injections of the uterc-ovarian artery with X-ray applications has dem-
mmstrated that there are three oligemic (exsanguinated zones) or areas in the
uterus, viz.: one in the longitudinal axis of the uterus, one at the fundus, and one
at the lateral borders of the cervix. These oligemic (exsanguinated) zones allow
valuable surgical application and based on this principle I later began to bisect the
uterus, exsect the endometrium with sufficient myometrium to allow me to unite
the anterior and posterior edges or flaps of the uterus. The final operation there-
fore may be called endometrectomy.
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