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RADICAL ABDOMINAL
HYSTERECTOMY

Nadeem R. Abu-Rustum, MD, and William J. Hoskins, MD

Radical abdominal hysterectomy was developed in the late nineteenth cen-
tury for the treatment of cancer of the cervix uteri and upper vagina. The
procedure was originally described in 1895 by Clark and Reis,** * but Wertheim
is credited for the development and improvement of the basic technique of
radical hysterectomy. Wertheim reported extensively on his early results with
this procedure and was a pioneer in describing approaches to reducing problems
with hemorrhage, urinary tract injury, fistula formation, and sepsis.> Over the
past century, the procedure underwent several refinements in indications, patient
selection, and surgical technique. Moreover, the advancements in anesthesiology,
antibiotics, and preoperative and postoperative medical care have resulted in a
significant reduction in morbidity and mortality from this procedure.

Several competitors to radical abdominal hysterectomy have emerged over
the years. Radiotherapy, discovered around the time that radical hysterectomy
was being developed, continues to be used for the treatment of patients with
advanced-stage (International Federation of Gynecologic Oncology [FIGO]
stages IIB-IV) and selected patients with early stage cervical cancer. Further-
more, radical vaginal hysterectomy (Schauta-Amreich) has seen a recent revival
since its early description, mainly because of the advancements in laparoscopic
pelvic and paraaortic lymphadenectomy, which would accompany the vaginal
resection of malignancy. In addition, laparoscopic radical hysterectomy and
fertility-sparing radical transvaginal trachelectomy (i.e., removing the cervix and
preserving the corpus) with laparoscopic pelvic lymphadenectomy are among
the newest techniques to compete with the classic radical abdominal hysterec-
tomy for the treatment of early cervical cancer. Nevertheless, radical abdominal
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Table 1. INDICATIONS FOR RADICAL ABDOMINAL HYSTERECTOMY

Indication Extent of Disease
Invasive cervical cancer Stage IA1 with lymphvascular invasion
Stage 1A2
Stage IB1

Stage IB2 (selected)
Stage IIA (selected)

Invasive vaginal cancer Stage I-1I (limited to upper third of vagina,
usually involving posterior vaginal
fornix)

Endometrial cancer Clinical stage IIB (gross cervical invasion)

Persistent or recurrent cervical cancer Clinically limited to cervix or proximal

after radiotherapy vaginal fornix

hysterectomy and pelvic lymphadenectomy are the gold standard to which all
new surgical procedures should be compared.

INDICATIONS

Table 1 lists the common indications for radical abdominal hysterectomy.
The procedure remains mostly used for the primary treatment of stage I-1IA
cervical cancer. Table 2 summarizes the currently applied clinical staging system
for cervical cancer, developed by FIGO in 1995. Selected patients with primary
untreated vaginal or endometrial cancer, and some patients with persistent or
recurrent cervical cancer after radiotherapy also may be candidates for this
procedure.

As a result of the overall reduction in perioperative morbidity and the

Table 2. 1995 INTERNATIONAL FEDERATION OF GYNECOLOGIC ONCOLOGY
CLINICAL STAGING FOR CERVICAL CANCER

Stage Tumor Extension
0 Carcinoma in situ
1 Confined to the cervix (disregard corpus extension)
1Al Stromal invasion < 3 mm (depth), and = 7 mm (width)
1A2 3 mm < stromal invasion < 5 mm (depth), and < 7 mm (width)
IB1 Clinical lesion size =< 4 cm, or preclinical lesion > [A2
1B2 Clinical lesion size > 4 cm
I Tumor extends beyond the cervix but not extending to pelvic wall or lower
third of vagina
A Vaginal involvement limited to upper two thirds, no parametrial
involvement
1] Parametrial involvement
I Extension to pelvic wall or lower third of vagina or hydronephrosis related
to tumor
IIA Vaginal invasion to lower third, no extension to pelvic wall
1B Extension to pelvic wall or hydronephrosis related to tumor
v Bladder or rectal mucosal invasion or extension beyond the true pelvis
IVA Mucosal invasion of the bladder or rectum

IVB Distant metastasis
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advancements in surgical techniques, some investigators have expanded the
indications of radical hysterectomy and pelvic or paraaortic lymphadenectomy
to patients with stage III cervical cancer after response to neoadjuvant chemo-
therapy.” Most patients with stage IIB-IVA cervical cancer, however, are treated
with definitive platinum-based chemoradiation.

SURGICAL ASPECTS
Basic Technique

The technique for radical abdominal hysterectomy was refined over the
decades to optimize tumor resection and reduce normal tissue injury. The tech-
nique used most often in the United States is the class 3 (Meigs’) hysterectomy.>
A radical hysterectomy requires the removal of the cervix and corpus in conjunc-
tion with the parametria, paracolpos, and the upper one fourth to one third of
the vagina. For the primary treatment of cervical cancer, a radical hysterectomy
is routinely accompanied by bilateral pelvic lymphadenectomy in all patients,
and paraaortic lymph node sampling in selected patients (usually stage IB1-I1A).
Table 3 compares the extent of tissue resection for different surgical approaches
used to treat early stage cervical cancer.

After examination with the patient under general anesthesia, the abdomen
is opened using a low transverse (Maylard, Cherney, Pfannenstiel) or a low
vertical abdominal incision. The abdominal and pelvic peritoneum are carefully
explored for any evidence of metastasis, which would result in abandoning the
procedure. Pelvic washings are not usually obtained because the yield is low
and the prognostic significance is undetermined.? 2 If a paraaortic lymph node
sampling is performed, it usually is done at this stage of the procedure and sent
for frozen-section analysis. Approximately 5% to 10% of patients with stage IB
disease have paraaortic lymph node metastases.’ % Unlike uterine and ovarian
malignancies, periaortic lymph node metastases in the absence of pelvic lymph
node metastases are uncommon in patients with cervical cancer."

Metastasis to resectable or unresectable paraaortic lymph nodes is consid-
ered a contraindication to radical hysterectomy by many gynecologic oncolo-
gists. These patients are treated with extended-field radiotherapy with concomi-
tant platinum-based chemotherapy. The benefit of a complete resection of grossly
enlarged positive paraaortic lymph nodes when radiotherapy is planned is
undetermined.%

The pelvic component of the procedure is started by opening the paravesical
and pararectal spaces bilaterally to assess resectability and rule out a gross
parametrial invasion. The bladder peritoneum and the posterior cul de sac
peritoneum also may be opened to rule out gross extension of the cervical tumor
in the anteroposterior plane. The pelvic lymphadenectomy can be performed
before or after the radical hysterectomy. A pelvic lymphadenectomy requires the
bilateral removal of all visible nodal tissue from the mid-portion of the common
iliac artery to the deep circumflex iliac vein, with complete skeletonization of all
blood vessels. Laterally, the resection extends from the mid-portion of the psoas
muscle to the ureter medially. The hypogastric artery and vein are dissected,
and the obturator lymph nodes anterior to and around the obturator nerve are
removed. The pelvic and paraaortic lymph nodes are removed separately, and
the parametrial lymph nodes commonly remain attached to the main specimen.

If unresectable pelvic lymph nodes are encountered, the upper extent of
nodal involvement should be determined and the procedure abandoned. These
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patients are treated with definitive platinum-based chemoradiation. The intraop-
erative management of resectable positive pelvic lymph nodes is more controver-
sial. In some patients, a paraaortic lymph node sampling is performed (to
determine the extent of metastasis), the hysterectomy is abandoned, and the
patient is treated with definitive platinum-based chemoradiation tailored to the
extent of nodal involvement. In others, a pelvic and paraaortic lymphadenec-
tomy and radical hysterectomy are completed, and the patient is offered adju-
vant postoperative therapy. Platinum-based adjuvant chemoradiation is associ-
ated with improved survival over adjuvant radiation alone in these patients.®
Whether debulking of metastatic disease in pelvic lymph nodes is beneficial is
unclear; however, some investigators have described improved survival when
bulky pelvic lymph nodes were resected before radiotherapy.” Furthermore,
other investigators have questioned the strategy of aborting the procedure when
a pelvic lymph node metastasis is found on frozen-section analysis because
complete removal of pelvic lymph nodes, in combination with radical hysterec-
tomy and postoperative radiotherapy, is associated with improved disease-free
survival and lower recurrence rates.
Landmarks for radical abdominal hysterectomy include:

1. Removal of the uterus, cervix, and upper one fourth to one third of the
vagina with the contiguous parametrial and paravaginal tissue

2. Transecting the uterine artery at its origin from the hypogastric artery

3. Unroofing of the ureter from its entry into the broad ligament to its
intramural portion in the bladder, with lateral retraction from its attach-
ments to the cardinal ligament to allow for resection of the parametria

4. Resection of the proximal uterosacral ligament near its sacral attachment
(Figs. 1 and 2) :

The Okabayashi radical abdominal procedure for cervical cancer, first de-
scribed in 1921, is an extensive abdominal hysterectomy and pelvic lymphade-
nectomy with the following landmarks® ¢

1. An extensive resection of the cardinal ligament

2. Extensive and complete resection of the vesicouterine ligament

3. Complete pelvic lymphadenectomy

4. The posterior procedure (resection of the cardinal and uterosacral liga-
ments) completed before the anterior procedure.

A radical abdominal hysterectomy does not necessitate removal of the tubes
and ovaries, particularly because of the low prevalence of metastasis to the
ovary from a stage IB cervical cancer (0.5% in squamous cancers and 1.7% in
adenocarcinoma; P = 0.19).2? The adnexa are usually removed in perimenopau-
sal and postmenopausal patients, if grossly abnormal, or for ovarian cancer
prophylaxis in the appropriate candidates. Lateral ovarian transposition of the
retained adnexa at the time of hysterectomy is occasionally used. The potential
benefit is preservation of ovarian function after adjuvant radiotherapy. Place-
ment of the ovaries is crucial, however, with all patients developing menopause
if the ovaries are placed below the iliac crest.* The development of symptomatic
ovarian cysts is common in these patients regardless of the use of adjuvant
radiotherapy; furthermore, nearly 25% of patients experience early loss of hor-
monal function or require subsequent oophorectomy.!*

Modified Radical Hysterectomy

The class 2 extended hysterectomy is intended to remove more paracervical
and upper vaginal tissue than a simple hysterectomy while still preserving most
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Figure 1. The point of transsection of the cardinal ligaments in a Class Il (2) and Ill (3)
radical hysterectomy.

of the blood supply to the distal ureter and bladder. Landmarks of this moder-
ately extended hysterectomy include®:

1. Ligation of the uterine artery just medial to the ureter
2. Division of the uterosacral ligaments midway between the uterus and

their sacral attachment
3. Resection of the medial half of the cardinal ligament and the upper one

third of the vagina

This procedure traditionally is reported to be suitable for microinvasive
cancers and small postirradiation recurrences limited to the cervix.!® More re-
cently, modified radical hysterectomy was reported to be effective for treating
squamous cervical cancers less than or equal to 2 cm in diameter,”” or exophytic
squamous carcinomas less than 2 cm in diameter and invading less than 10 mm,
as diagnosed by conization, with reduced postoperative voiding difficulty and
constipation.®®

Surgical and Perioperative Advancements

With increasing use and experience with radical abdominal hysterectomy,
many perioperative and intraoperative modifications have been described. Anti-
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Figure 2. The point of transsection of the uterosacral ligaments in a Class Il (2) and Il (3)
radical hysterectomy.

biotic prophylaxis with single-dose doxycycline, or multiple doses of cefoxitin,
has been associated with decreased febrile morbidity and decreased rates of
severe infections in women undergoing radical abdominal hysterectomy® ¢;
moreover, short-term (i.e.,, 3 doses) and long-term (i.e., 12 doses) intravenous
cefoxitin prophylaxis is equally effective for the prevention of postoperative
surgical site related infections.®’ Several other factors, such as operating time,
patient weight, blood loss, and blood replacement, may be related to the preva-
lence of febrile morbidity and should be examined carefully in efforts to combat
infectious morbidity after radical hysterectomy.®® Single-dose or short-term intra-
venous antibiotic prophylaxis is an acceptable alternative in the management of
women undergoing radical abdominal hysterectomy.

The choice of abdominal incision also has contributed significantly to a
shorter postoperative recovery and a lower perioperative complication rate.
Radical abdominal hysterectomy and pelvic lymphadenectomy can be safely and
adequately performed through a transverse lower abdominal incision (Maylard,
Cherney, or Pfannenstiel) in appropriate candidates. In selected patients (i.e.,
younger and weight appropriate), the Pfannenstiel incision was associated with
a shorter surgical time, blood loss, transfusion rate, and hospital stay compared
with a Maylard or vertical incision.* Advantages of the Maylard transverse
incision compared with a vertical incision include fewer wound complications,
reduced pulmonary complications, and better tolerance to early feeding.*
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Blood loss during radical hysterectomy and pelvic lymphadenectomy also
decreased with increasing experience and awareness of blood-borne infectious
diseases. The estimated mean blood loss decreased between the early 1980s and
the early 1990s (1598 vs 756 mL) with a marked decrease in perioperative blood
transfusion rates, without immediate adverse effects on postoperative recovery.”®
Furthermore, the use of intraoperative autologous blood transfusion seems to be
safe and effective without compromising rates and patterns of recurrence.*

To improve the therapeutic index of radical abdominal hysterectomy, sev-
eral investigators have developed new modifications to accomplish the proce-
dure. Improvement in the radicality of lateral parametrial resection using surgi-
cal hemoclips instead of clamps (i.e., the modified Magara technique) resulted
in a significantly greater parametrial resection than with the Meigs technique
(52 vs 34 mm; P < 0.05). The modification was also safe and feasible in nearly
90% of patients.® Further developments accompanied the availability of newer
surgical instruments. Using the endoscopic disposable stapler to transect the
cardinal and uterosacral ligaments has resulted in a significant reduction in
surgical time and median blood loss, without adversely affecting febrile morbid-
ity, surgical complications, length of hospital stay, or tumor recurrence rate.'* *
Furthermore, novel surgical techniques with intraoperative electrical stimula-
tion to identify and preserve the vesical nerve branches also have been reported
to reduce bladder dysfunction.® The liposuction-assisted nerve sparing radical
hysterectomy, which results in removal of perispinous adipose tissue by liposuc-
tion, extending the parametrial resection margins without impairing pelvic
autonomic nerve function or increasing the complication rate, has also been
described.”® The “retroperitoneal radical hysterectomy,” a surgical technique
that requires small, oblique skin incisions superior to the inguinal ligaments,
exposing the retroperitoneum to allow transection of the round ligament, uter-
ine artery, ovarian vessels, and cardinal ligament, followed by a modified
Schauta technique (i.e., radical transvaginal hysterectomy) was associated with
shorter surgical time and hospital stay'; however, this approach has been
superseded by the laparoscopic radical hysterectomy or laparoscopically as-
sisted radical vaginal hysterectomy and pelvic lymphadenectomy (i.e., modified
Schauta-Stoeckel).? 47 %8

Management of the ureters, peritoneum, and lymphatics also has prompted
several investigations. In 1993, Averette et al® reported a 25-year experience with
the Miami modification to radical hysterectomy for stage IB-IIA cervical cancer,
which included vaginal reconstruction and closure using bladder and rectosig-
moid serosa, retroperitoneal drainage through abdominal suction catheters, and
suspension of the denuded ureters with the ipsilateral obliterated hypogastric
artery. This modification was associated with a reduction in urinary fistula
rates and lengthening in the vagina. The routine use of pelvic drains also was
investigated recently. Retroperitoneal pelvic suction drains led to fewer ureteral
and bladder complications, and was quicker to perform, than peritoneal sheath-
ing of the ureters (Ohkawa technique).” The single vaginal closed-suction drain
resulted in a febrile morbidity and lymphocyst formation rate similar to that
of two pelvic sidewall and vaginal drains.® Furthermore, the routine use of
retroperitoneal pelvic suction drains recently has been challenged by investiga-
tors in England and the United States who reported no increase in postoperative
pelvic infection, fistula, or lymphocyst formation in women who did not have
drains inserted.® *! Pelvic drains remain necessary in some patients to assess
postoperative blood loss.

Currently, nonclosure of the peritoneum typically is performed. Nonclosure
of the peritoneum with vaginal cuff closure and placement of pelvic drains has
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been compared in a randomized trial to a standard closure of the pelvic and
parietal peritoneum and placement of a T-shaped suction pelvic drain, with no
associated increased incidence of infections or adhesion-related complications.?
In addition, the routine use of the omental J-flap (omentopexy) has been de-
scribed as an effective means of minimizing urinary tract fistulas and pelvic
infections, and some investigators advocate its routine placement at the conclu-
sion of radical abdominal hysterectomy.*

A more aggressive approach toward quicker postoperative recovery and
discharge from the hospital generally is accepted nowadays. The most notable
trend reported has been a marked decrease in length of hospital stay from 12.8
to 3.5 days. Contributing factors include use of the transverse lower abdominal
incision, placement of a suprapubic Foley catheter, discontinuation of pelvic
drains, early oral feeding, admission to the hospital on the day of surgery,
and initiation of critical care pathways.* Early oral alimentation starting on
postoperative day 1 and abandoning of routine gastric drainage tubes were well
tolerated and resulted in a higher protein and energy intake.?” Early oral feeding
and bowel stimulation with milk of magnesia and biscolic suppositories also
were associated with a 50% reduction in hospital stay (8 vs 4 days; P = 0.001)
with no noticeable complications.”

OUTCOME

It has been accepted for many decades that radical hysterectomy and pelvic
lymphadenectomy or radiotherapy are equally effective in the treatment of early
cervical cancer. In 1975, Newton reported no significant difference in 10-year
survival rates of 75% versus 65% for stage I cervical cancer treated with radical
hysterectomy or radiotherapy, respectively.* More recently, 5-year survival rates
of 92% with surgery and 86% with radiotherapy (P = 0.098) have been reported
in women with stage IB squamous cancers.”? These findings also have been
affirmed in a randomized trial of surgery versus radiation in stage IB-IIA
patients (5-year overall survival rates, 83% and 74%, respectively).*

Several risk factors for increased recurrence rates and decreased survival
have been identified. Nodal metastasis, tumor size, depth of cervical invasion,
lymphovascular invasion, histologic cell type, and grade have been reported as
prognostic risk factors for recurrence in stage IB-IIA cervical cancer® Adjuvant
radiotherapy has traditionally been prescribed after radical hysterectomy for
women with pathologic risk factors. Decreased local tumor recurrence is usually
reported; a survival benefit, however, has not been universally accepted.** The
role of adjuvant cisplatin-based chemotherapy also was compared in random-
ized trials to chemotherapy followed by radiotherapy in a sequential manner.
Women with high-risk factors following radical hysterectomy and pelvic lym-
phadenectomy (positive lymph nodes, positive parametria, positive margins,
tumor size of more than 4 cm, stromal invasion of more than 75%, nonsquamous
histology), were investigated.’ © The adjuvant sequential chemotherapy-
radiotherapy group had no significant disease-free survival, overall survival,
or patterns of recurrences compared with the group treated with adjuvant
chemotherapy alone. These data created more uncertainty about the variety and
role of adjuvant therapy in high-risk patients.

It is generally accepted that lymph node metastasis, parametrial metastasis,
or positive surgical margins are poor prognostic factors that require adjuvant
therapy. Platinum-based concomitant chemoradiation is the preferred adjuvant
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therapy for these risk factors, with improved projected progression-free 4-year
survival rates compared with radiation alone (80% vs 63%).5

Other pathologic risk factors identified in the cervix of patients who under-
went radical hysterectomy and pelvic lymphadenectomy and were found to
have negative lymph nodes, negative parametria, and negative surgical margins
include clinical tumor size, stromal invasion, and lymphovascular space inva-
sion.” Adjuvant pelvic external radiotherapy, compared with no further therapy,
recently was reported to improve local control (2-year recurrence-free rate, 88%
vs 79%), and possibly survival, in similar selected patients with these local
tumor-related risk factors. This potential improvement came at a cost of 6%
grade 3/4 adverse events compared with 2.1% in the no-radiation group.*®

Neoadjuvant chemotherapy for bulky stage IB (> 4 c¢m), or locally advanced
stage IB-III cervical cancers, followed by radical hysterectomy and pelvic lymph-
adenectomy (plus adjuvant radiotherapy in selected high-risk patients), has
been advocated by some investigators.> ¥ Neoadjuvant chemotherapy has been
reported to improve survival in selected stage IB patients compared with radical
hysterectomy and adjuvant radiotherapy.” The Gynecologic Oncology Group is
conducting a randomized trial to address the role of neoadjuvant cisplatin
plus vincristine chemotherapy in bulky stage IB (> 4 cm) cervical cancer after
encouraging results with a pilot study.®

COMPLICATIONS

The complications of radical hysterectomy are well described in the gyneco-
logic literature. Short-term and long-term bladder dysfunction remains a com-
mon side effect with bladder atony (catheter drainage > 2 weeks) reported in
as many as 42% of patients.! Adjuvant pelvic radiotherapy is associated with
more contracted and unstable bladders than surgery alone; in addition, pro-
longed catheterization (> 30 days) is associated with worse long-term postvoid
residual and total bladder capacity.* The duration of postoperative bladder
catheterization has decreased in recent years, with a median indwelling catheter
duration of 6 days compared with 30 days in historical controls and no increase
in complication rates.'* Intermittent self-catheterization may be needed by the
few patients with prolonged bladder dysfunction.

Ureterovaginal and vesicovaginal fistulas occur in approximately 2% to 4%
of patients, and postoperative ureteral obstruction requiring surgical intervention
occurs in 0.6% to 0.9% of cases.” * % Nearly one third of urinary tract fistulas
heal spontaneously after surgery compared with none if adjuvant radiotherapy
is delivered.”® Early postoperative intravenous pyelography in the absence of
intraoperative urinary tract injury or clinical symptoms suggestive of injury is
not indicated; moreover, an abnormal early intravenous pyelogram is not pre-
dictive of subsequent urinary tract dysfunction.”® The class 2 radical hysterec-
tomy is associated with a lower fistula rate, surgical time, and postoperative
hospital stay compared with the class 3 procedure.®

Acute and chronic rectal dysfunction, although less common than bladder
dysfunction, may occur after radical hysterectomy. Altered manometric parame-
ters, such as varied relaxation of the internal sphincter, increased distension
needed to trigger relaxation, and decreased rectal sensation, are commonly
abnormal after radical hysterectomy. Some patients report a decreased defecatory
urge and difficulty with rectal evacuation and constipation. Dietary fiber modi-
fications and rectal stimulation with suppositories over several weeks or months
are effective for addressing bowel dysfunction following radical hysterectomy.> 2
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Small bowel obstruction occurs in 1.3% to 5.0% of patients" *' and may
increase as much as 20% if pelvic radiotherapy is used before or after the
procedure.** Other described complications include vaginal cuff cellulitis/ab-
scess (5.0%), wound infection (2.0%), pneumonia (2.0%), pulmonary embolism
(1.3%), obturator nerve transection (0.6%), and peroneal nerve compression
(0.6%).!

SUMMARY

Radical abdominal hysterectomy and pelvic lymphadenectomy remain the
gold standard procedures for the treatment of early cervical cancer. Over the
years, the establishment of formal gynecologic oncology training programs,
general medical advancements, and new surgical techniques have resulted in a
satisfactory tumor resection, with improved overall therapeutic index and reli-
able cure rates. The role of neoadjuvant and adjuvant therapy continues to be
defined as the results from randomized trials emerge.
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