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FIGURE 51.11 Anatomy of the arterial blood supply to the female pelvis showing relations of pelvic musculature, divisions of hypogastric artery, and lumbosacral
and sacral nerve plexuses. Note that the anterior division of the hypogastric artery provides the blood supply to the pelvic viscera.

The external iliac vein emerges from beneath the inguinal ligament, where it courses along the lateral pelvic brim on the medial side of the artery until it reaches
the proximal segment. Here, the vein passes directly beneath the artery at the bifurcation of the common iliac artery and then passes along the lateral side of the
upper half of the artery. It then joins the left common iliac vein to become the inferior vena cava at the fifth lumbar vertebra. In dissecting the lymph nodes along
the external iliac vessels, these anatomic landmarks are important to avoid trauma to the wall of the vein as it deviates from the medial to the lateral side of the
arterial tree.

The hypogastric artery provides the major blood supply to the pelvic viscera. For descriptive purposes, it is conveniently divided into an anterior and a posterior
division. The important branches of the hypogastric artery are shown in Figures 51.11 and 51.12.

FIGURE 51.12 Anatomy of hypogastric vein. (From Thompson JD. Extensive hysterectomy and bilateral pelvic lymphadenectomy. In: Coppleson M, ed.
Gynecologic oncology, 2nd ed. New York, NY: Churchill Livingstone, 1992, with permission.)

A fairly consistent arterial branch to the ureter arises from the hypogastric artery near the common iliac bifurcation. This vessel passes medially to the ureter and
should be preserved, if possible, during the dissection of the hypogastric vessels. The posterior division of the hypogastric artery continues beneath the
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coccygeus muscle through the ischiorectal fossa, where it becomes the internal pudendal artery to supply the perineum and vulva.

The major blood supply to the pelvic viscera is derived from the anterior division of the hypogastric artery. Figure 51.11 shows the anterior division, which gives
off the uterine artery before continuing along the posterolateral pelvic wall to supply the superior and inferior vesical branches to the bladder. The anterior
division then continues as the obliterated umbilical artery as it passes cephalad along the inferior surface of the rectus muscle to the umbilicus. In dissecting
along the hypogastric artery in a caudad direction, the uterine artery is the first vessel encountered; it emanates from the medial side of the vessel. Passing more
inferiorly and medially is the middle hemorrhoidal artery, which supplies a major segment of the rectum and communicates with the superior hemorrhoidal (from
the inferior mesenteric) and the inferior hemorrhoidal (from the internal pudendal) arteries.

The hypogastric vein and its tributaries course along the pelvic floor and medial side of the artery to drain the pelvis in close relation to the arterial blood supply.
Its extensive anatomic variations and its location along the pelvic sidewall and floor place these tortuous, thin-walled veins in a precarious and vulnerable position
for trauma during deep dissection of the pelvis. As shown in Figure 51.12, the delicate tributaries of the trunk of the hypogastric vein extend into sacral foramina
and pass beneath nerve fibers and muscles within the pelvis, so that their visualization during the dissection of the pelvis frequently is obscured. The
continuation of the hypogastric vein, in association with the artery, beneath the coccygeus muscle is a frequent site of bleeding when dissection is undertaken
along the pelvic floor. When this occurs, it is difficult to identify the vessel because it retracts beneath the margins of the muscle.

The profuse collateral blood supply to the ureter is an important anatomic safeguard that protects its pelvic segment from ischemic necrosis as a result of radical
hysterectomy (Fig. 51.13). The ureter has the advantage of a multiple-source blood supply. This favorable collateral circulation permits interruption of small
arteries and veins deep in the pelvis during extensive dissection of the base of the broad ligament without producing a significant incidence of ischemic necrosis
and fistula formation. The freely anastomosing arterial and venous network that courses along the longitudinal surface of the ureter in its adventitial layer is
supplied in its superior segment by branches from the renal and ovarian arteries. The middle segment of the ureter derives its blood supply directly from aortic
branches and from a vessel from the common iliac artery. As the ureter enters the pelvis and courses along the lateral pelvic wall, it receives arterial branches
from the uterine, vaginal, middle hemorrhoidal, and vesical arteries. As it approaches the trigone of the bladder, it has a rich arteriovenous collateral circulation
from the arterial branches to the vagina and base of the bladder. Protection of this important vascular network is important for the integrity of the terminal ureter
during extensive dissection of the cardinal ligament. Preservation of the lateral aspect of the posterior segment of the vesicouterine ligament has been
recommended to ensure adequate vascularity to the terminal segment of the ureter, but we have encountered no difficulty in removing this tissue and have no
hesitation in doing so to enhance the adequacy of the central dissection.

Lymphatic Anatomy
The lymphatic drainage of the pelvis follows the course of the arterial and venous blood supply. Although there are multiple variations in the lymphatic anatomy of
the pelvis, in general, lateral, superior, medial, and inferior lymph nodes and communicating lymphatic channels surround the common iliac, external iliac, and
hypogastric vessels. One of the important pathways of the pelvic nodes and thin-walled lymphatics that drain the upper vagina, cervix, and uterus courses along
the posterior aspect of the endopelvic fascia. Here, the pelvic nodes pass through the uterosacral ligament area and terminate in lymph nodes along the lateral
aspect of the sacrum. These nodes communicate freely with lymphatic channels from the bifurcation of the common iliac artery near the lateral sacral and
ischiosacral fossae. These can be difficult nodes to resect because they are closely attached to the thin-walled tributaries of the hypogastric vein. In dissecting
the nodes from the

bifurcation of the common iliac vessels, care must be taken to avoid injury to the hypogastric vein, which extends from beneath the artery on the medial side in
this area.

FIGURE 51.13 Blood supply of the ureter showing multiple sources of collateral arterial circulation.

The most direct lymphatic drainage of the cervix and upper vagina is through the lateral parametrium (cardinal ligament) to the hypogastric and obturator
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lymphatics. Because of the presence of obscure obturator veins and multiple venous tributaries from the hypogastric vein along the pelvic floor, the obturator
dissection can be associated with troublesome venous bleeding. Injury also can occur to the obturator nerve, which arises from the anterior division of the
second, third, and fourth lumbar nerves; enters the pelvis through the psoas muscle; and runs along the lateral pelvic wall in the obturator fossa to exit the pelvis
through the obturator foramen along with the obturator vessels. It is a motor nerve to the adductor muscles of the thigh and is the only motor nerve that arises
from the lumbar plexus without innervating any of the pelvic structures. Damage to the obturator nerve produces not only motor impairment to the adductor
muscles but also sensory loss along the medial aspect of the thigh (Fig. 51.14). Deep dissection posterior to the obturator nerve can be complicated by bleeding
from the tributaries of the hypogastric and obturator veins, so dissection in this area must be done with great care, using clips or vessel sealers on the small
vessels and compression for troublesome venous bleeding.

Reiffenstuhl, in his classic study of the lymphatics of the female genital organs, described efferent lymph channels from the cervix to the interiliac lymph nodes,
the lateral and medial external iliac lymph nodes, the lateral and medial common iliac lymph nodes, the sacral lymph nodes, the subaortic lymph nodes, the aortic
lymph nodes, the superior gluteal lymph nodes, the inferior gluteal lymph nodes, and the rectal lymph nodes. Of these, the inferior gluteal nodes are not
technically possible to remove with the standard approach. This is because the nodes lie around the ischial spine in proximity to the inferior gluteal artery and
pudendal artery and nerve. An imposing network of veins also surrounds the inferior gluteal nodes. They are thin walled, easy to damage, difficult to expose, and
difficult to control when damaged. Reiffenstuhl's concepts of the lymphatic drainage of the cervix are partially shown in Figure 51.15.

FIGURE 51.14 Obturator nerve (L2 through L4): motor and sensory innervation.

Sentinel lymph node studies in women with cervical cancer are also adding greatly to our knowledge of the lymphatic drainage in vivo (Fig. 51.16A), and
identification of SLNs with blue dye (Fig. 51.16B), fluorescent indocyanine green (ICG) (Fig. 51.16C), and technetium injections is feasible, with very low
morbidity. These SLNs can be submitted for ultrastaging with immunohistochemistry staining and may help in the postoperative management of cases. Further
evaluation and validation of SLN techniques is leading many investigators to recommend the routine use of SLN with pelvic nodal dissection and even consider
an SLN algorithm as a comprehensive strategy to evaluate nodal metastasis. Recent studies have strongly suggested that SLN identification can potentially
replace complete pelvic lymphadenectomy in select early-stage (I) cervical cancer. The SLN algorithm may help reduce the total operative time as well as some
perioperative complications and long-term complications, such as postoperative leg lymphedema, which is occasionally seen in patients undergoing pelvic
lymphadenectomy. The most common injection sites for SLN mapping are shown in Figure 51.16D.

EVOLUTION OF THE CLASSIFICATION SYSTEMS OF RADICAL HYSTERECTOMY AND PELVIC
LYMPHADENECTOMY
There are several variations of hysterectomy used in the management of cervical carcinoma. The description of the five classes of hysterectomy by Piver and
colleagues has found general acceptance and was used for many years. The first three classes are used in the primary treatment of cervical carcinoma, whereas
the last two classes are generally reserved for patients

with recurrent disease. The class I hysterectomy is a simple extrafascial total hysterectomy. It is used as primary treatment for stage IA1 disease and after
concurrent chemotherapy and radiation therapy for stage IB2 and bulky stage IIA cervical carcinoma. The class II hysterectomy (Fig. 51.8), also known as a
modified radical hysterectomy, removes a more generous vaginal cuff, ligates the uterine artery on the medial side of the ureter (but does not dissect the ureter
from the vesicouterine ligament), and removes the inner one third to one half of the cardinal ligament. As previously stated, some authors recommend the
performance of the class II hysterectomy for stage IA2 cervical carcinoma. The class III operation is the classic Meigs procedure, with removal of all of the
parametrium and paravaginal tissue in addition to the pelvic lymph nodes (Fig. 51.8). A more extensive procedure is performed in the class IV radical
hysterectomy, in which the ureter is completely dissected from the cardinal and vesicouterine ligaments, the superior vesical artery is sacrificed, and three fourths
of the vagina is removed, as well as the uterus and parametria, along with a complete lymphadenectomy. A far more extensive procedure is done with the class V
radical hysterectomy, in which the terminal ureter or a segment of the bladder or rectum is removed along with the uterus, parametria, adnexa, and pelvic lymph
nodes.
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FIGURE 51.15 The regional lymph node stations of the uterine cervix. Channels 8, 9, and 10 (indicated by especially heavy lines) lead to those regional lymph
node stations most frequently reached by the efferent lymph vessels of the cervix. Nonetheless, it is necessary to remember that carcinoma cells also can reach
the pelvic lymph nodes by way of channels 1 through 7, without previous interruption, to (1) rectal, (2) subaortic (promontorial), (3) aortic, (4) medial common
iliac, (5) lateral common iliac, (6) lateral external iliac, (7) sacral, (8) superior gluteal, (9) interiliac, and (10) inferior gluteal lymph nodes. (From Reiffenstuhl G.
The lymphatics of the female genital organs. Philadelphia, PA: JB Lippincott, 1964, with permission.)

Although many techniques emphasize a more or less extensive dissection in one phase of the operation or another, the management of the parametria and the
dissection of the pelvic lymph nodes appear relatively uniform. Because the most serious complication of this procedure is related to ureteral fistulae and
stenosis, many modifications have been undertaken to ensure an adequate blood supply to the terminal ureter. We agree that the terminal ureter must have a
good blood supply and believe that this can be accomplished without jeopardizing the adequacy of the central dissection. The classic radical hysterectomy with
wide resection of the parametrium, dissection of the terminal ureter from the vesicouterine ligament, and wide resection of the uterosacral ligaments, upper 2 to 3
cm of vagina, and paravaginal tissues, along with a thorough pelvic lymphadenectomy, is the traditional procedure that is used in our institution.

The major focus of the operation is the adequacy of the central dissection. The central cervical tumor must be removed with an adequate margin of uninvolved
normal tissue around it. This is the most crucial point in the success of the operation and has been emphasized by many of the famous pelvic surgeons of former
years, especially Parsons and Navratil. The central dissection can be facilitated by developing the pelvic spaces and using proper planes for dissection. Correct

dissection along natural rather than artificial connective tissue planes and correct development of the pelvic spaces (paravesical, pararectal, vesicocervical, and
rectovaginal) avoid unnecessary injury to pelvic vessels, keep blood loss to a minimum, and facilitate an adequate central dissection (Fig. 51.17). The central
dissection also is facilitated by a complete removal of the contents of the obturator fossa (except the obturator nerve) so that branches of the hypogastric artery
and vein in the cardinal ligament are clearly visible and can be dissected away from their attachments to the lateral pelvic sidewall.
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FIGURE 51.16 A: Most common sites of involved nodes in women with cervical cancer. B: Following a cervical injection of dye, the most common location of
SLN is medial to the external iliac, ventral to the hypogastric, and superior part of the obturator nodes. C: Less common SLN drainage and location. If the
lymphatic trunks are following the mesoureter look for the SLN in the common iliac presacral region. D: This picture demonstrated the most common injection
sites for cervical neoplasia. Reproduced with permission from Memorial Sloan Kettering Cancer Center.

The importance of an adequate central dissection also was emphasized by Girardi and coworkers. By studying surgical specimens processed according to the
giant-section technique of Burghardt and Pickel, parametrial lymph nodes were found in 280 (78%) of the 359 surgical specimens from radical hysterectomies.
Metastases to parametrial nodes were found in 63 (22.5%) of these 280 specimens. The lymphatic drainage from the cervix to the pelvic lymph nodes runs
through the parametrium, and deposits of tumor often are found there. An adequate central dissection must include removal of a wide margin of parametrial tissue
around the central tumor and total removal of the parametria from the bladder, the rectum, and the lateral pelvic wall because positive lymph nodes can be found
in the lateral as well as medial parametrium.

FIGURE 51.17 Cross section of pelvis showing paravesical and pararectal space. The base of the broad ligament (cardinal ligament) extends to the lateral pelvic
wall and contains the major lymphatics draining the cervix.

When a large vaginal cuff must be removed because of a bulky cervical tumor or involvement of adjacent vaginal mucosa, starting the operation from below
may facilitate the central dissection. Sometimes, a bulky lesion is excised and fulgurated transvaginally. The formation of the vaginal cuff is done in a manner
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