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SEVENTEEN years have passed since initial
reports by Brunschwig6 and Appleby' in-
dicated the possible benefit of exenteration
of the pelvic organs in patients with ad-
vanced pelvic cancer. The purpose of this
study is to present the results achieved
with this operation in the Washington Uni-
versity Medical Center during the past 15
years. Other investigators have shown this
type of surgical effort to be effective ther-
apy for advanced but biologically favorable
neoplasms originating in the pelvis.5 8-12
Mortality and survival rates reported vary
primarily with the surgical philosophies of
the surgeons selecting the patients for op-
eration.
The operation most frequently used has

been complete pelvic exenteration with a
left sided colostomy and urinary diversion
to an ileal segment draining through the
right side of the abdomen.2'4 In recent
years, the operation has been modified on
favorable occasions to include preservation
of the distal rectum and re-establishment of
continuity of the bowel. Also, selected pa-
tients have had vaginal reconstruction using
a segment of intestine. However, the basic
character of all the operations is the same,
i.e., the removal en masse of the rectum,
distal sigmoid colon, the urinary bladder
and distal ureters, the internal iliac vascu-

lar bundle, all pelvic reproductive organs
and lymph nodes, and the entire pelvic
floor with the accompanying pelvic peri-
toneum, levator muscles and perineum.
The radical surgical attack has been of

most significance when applied to those
lesions of frequent occurrence which have
presented a high incidence of biological
suitability. By "biological suitability" we
mean the tendency of some lesions to re-
main localized within the pelvis, without
remote lymphatic or vascular spread. Car-
cinoma of the cervix is by far the most
frequently encountered of these lesions.
Others are carcinoma of the rectum, endo-
metrium, and vagina.

Results

Exenteration of the pelvic organs was
used to treat 312 patients ill of advanced
pelvic cancer or suffering from compli-
cations from irradiation between March,
1950, and December, 1965 (Table 1). Per-
sistent postirradiational carcinoma of the
cervix constituted the indications for op-
eration in two-thirds of the patients. Data
concerning operative mortality (hospital
deaths), postoperative complications, com-
plications occurring after leaving the hos-
pital, and survival rates for those women
treated by exenteration of the pelvic or-
gans for postirradiational carcinoma of the
cervix are presented in Tables 2 through 8.
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TABLE 1. Exenteration of Pelvic Organs for
Advanced Pelvic Carcinoma

1950 to 1965

5 Year
Survival

Rate (based
Number on those

of Operative at risk
Indications Patients Mortality 5 years)

A. Postirradiational
Carcinoma of

cervix

B. Carcinoma of the:

1) Rectum or

sigmoid

2) Endo-
metrium

3) Vagina
4) Bladder or

urethra
5) Ovary
6) Vulva or

anus

7) Small bowel

C. Sarcoma prostate

D. Palliative opera-

tions for
Cancer of
cervix

E. Irradiation
necrosis

Total

207 16 ( 8%C) 35%C

43 7 (16%C)

12 2 (17%)
13 1 ( 8'C)

6 0
8 1 (13CC)

5, 0

2 0

1 1

2 1

13 3 (23C%)

312 32 (10%CC)
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Operative mortality among wome

erated upon for postirradiational carc

of the cervix has reached a rate of les,
10% as the technic of operation ha
proved, as operative time has decr
and as the volume of required blo(
placement has declined incident to le
erative blood loss and the liberal l
Ringer's solution with lactate durin
operation. Operative mortality rate:
5-year interval, 1960-1965, was 7%o.
patients were treated for advanced I

of the pelvis during this time; six
postoperatively. Only one was op

upon for carcinoma of the cervix. D
significant improvement in postopE
hospital mortality rate, the morbid
the procedure is high (Tables 4 and

TABLE 2. Operative Mortality Rates Following Peltic
Exenteration for Carcinoma of the Ce?vix by

5- Year Intervals

Number
Years Number of Operative

Operations of Operative MIortality
Performed Patients Deaths Rate

1950-1954 75 10 13.4%is
1955-1959 78 5 6.4%
1960-1965 54 1 1.8c%

Total 207 16 7.8%7o

Serious postoperative complications oc-

curred among 92 of the 207 women treated
for postirradiational carcinoma of the cer-

vix by pelvic exenteration. Sepsis, most
often incident to infection of the pelvic
defect, occurred in 19%. Intestinal obstruc-
tion was a most serious complication. Of
the nine patients requiring operative relief
of intestinal obstruction, five died.
The continued occurrence of complica-

tions months and years after pelvic exen-

teration makes it essential that individuals
performing this operation be willing to as-

sume long-term responsibility for these pa-

tients. Serious illness incident to the opera-

tion occurred in 75 of the 191 women who
survived the operation. As in the early

n op- postoperative period, intestinal obstruction
inoma and related enteroperineal fistula remained
s than the most serious complication. Nine of the
is im- 14 perineal fistulae were small intestinal,
eased, five were incident to colo-anal anastomoses.
)d re- Late complications referable to the uretero-
ss op- ileal conduit have been infrequent.
ise of
ig the TABLE 3. Operative Mortality Rates Following Pelvic

in the Exenteration for All Lesions
xi LXX%-1s

!Tinety
lesions
, died
erated
)espite
-rative
lity of
S).

Number
Number of Operative

of Operative Mortality
Interval Patients Deaths Rate

1950 to 1960 222 26 12%;(,
1960 to 1965 90 6 7%

Total 312 32 10%
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TABLE 4. Postoperative Complications in 92 of 207
Women After Pelvtic Exenteration for Persistent

Carcinoma of the Cervix*

Number
Number of

of Patients
Patients Dying
Having Post-

Complication Each opera-
(Postoperative) Complication tively

1. Intestinal obstruction
Treated by laparotomy
Treated without

laparotomy
2. Hemorrhage

3. Ileal stoma separation
4. Colostomy stoma sepa-

ration

S. Ureteral obstruction or
necrosis

6. Fecal or urinary fistula

7. Acute pyelonephritis
8. Postoperative psychosis

9. Wound infection, pelvic
abscess, peritonitis

10. Convulsions
11. Thrombosis of iliac

artery

12. Thrombophlebitis
13. Heart failure
14. Cerebrovascular acci-

dent
15. Acoustic nerve damage
16. Miscellaneous

(tracheostomy,
atelectasis, osteitis
pubis, parotitis)

Total complications

9
15

24 6
5
1

8

4

2

3
1

3 1

6

8

4

39

5

8

2

1

2

6

1

1

1

1

1

123 16

* 115 Patients had none, 67 had one, and 25 had more

than one complication.

Survival rates from postirradiational per-

sistent carcinoma of the cervix are similar
to those reported from Washington Univer-
sity 7 year ago (Table 6).3 The frequency
with which the operation was completed
after abdominal exploration has remained
approximately 60%o. The relationships of
the extent of carcinoma of the cervix in
the operative specimens to survival rates
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TABLE 5. Complications in 75 of 191 Women Who Left
the Hospital After Having had Pelvic Exenteration

for Carcinoma of the Cervix*

Number of
Patients
Having
Each

Complication (Late) Complication

1. Intestinal obstruction 12
Operation 10
Tube only 2

2. Progressive hydronephrosis 3
requiring ileal bladder revision

3. Enteroperineal fistula 9
Due to recurrent carcinoma 2
Without recurrent carcinoma 7

4. Rectoperineal fistula 5**
Due to recurrent carcinoma 1
Without recurrent carcinoma 4

5. Pyelonephritis 12

6. Ileal stoma revision 14

7. Colostomy revision 16

8. Perineal sinus or abscess 7
9. Perineal hernia 4

10. Renal calculus 2

11. Serum hepatitis 1

12. Thrombophlebitis 1

13. Incisional hernia 1

14. Osteitis pubis 1

Total complications*** 88

* 116 had no further complications referable to the
operation.

** Rectoperineal fistulae occurred in 5 of 9 women
having coloanal anastomoses.

*** Complications incident to recurrent cancer not
included except as noted (3 and 4).

differ little from those previously reported.
Adverse survival rates were associated with
lymph node metastases, neoplastic inva-
sion of blood vessels and nerve sheaths,
and extension of the carcinoma into the
rectum, urinary bladder and pelvic soft
tissues (Table 9).

Discussion

Indications. The indications for ultra-
radical pelvic surgery remain essentially as
indicated previously.3 We believe strongly
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TABLE 6. Cumulative Survival Rates Follouwng Peltic Exenteration for Postirradiational Carcinoma of the Cervix
1950 to 1965(7)

Interval Alive at Lost or Number Cumulative
After Beginning Died Withdrawn Exposed Percent

Operation of During During to Risk Proportion Proportion Survival
(years) Interval Interval Interval of Dying Dying Surviving Rates

0-i 207 45 5 204 0.221 0.779 78%
1-2 153 35 10 148 0.236 0.764 60C
2-3 109 15 5 106 0.142 0.858 51%/1,
3-4 88 12 7 84 0.143 0.857 44%
4-5 68 7 3 66 0.106 0.894 39%o
5-6 59 2 6 56 0.036 0.964 38%7o
6-7 51 1 10 46 0.022 0.978 371%
7-8 40 1 8 36 0.028 0.972 36%o
8-9 31 0 2 30 0.0 1.000 36%/
9-10 29 0 6 26 0.0 1.000 36%
10-11 21 2 6 20 0.100 0.900 32%/(
11-12 15 0 3 13 0.0 1.000 32%/6?
12-13 12 0 4 10 0.0 1.000 32%cl
13-14 8 0 5 5 0.0 1.000 32%7o
14-15 3 0 2 2 0.0 1.000 32%

that the patient should not be subjected to
this degree of surgical effort unless the na-
ture and extent of the lesion seem to offer
a chance for cure. Only under rare circum-
stances do we do the operation for pallia-
tion in a patient who is not curable be-
cause of remote metastases. It is true that
occasionally a lesion, too far advanced for
cure, is discovered after the operation has
started. However, these errors in judgment
occur less frequently now than at the be-
ginning of this experience. The most sim-
ple and clearly defined indication for the
operation is postirradiational carcinoma of
the cervix, confined to the central pelvis,
in a patient whose age, physical and men-
tal status do not preclude the operation.

TABLE 7. A bsolute Survival Rates of 153 Patients
Following Exenteration for Carcinoma of the Cervix

1950 to 1960

Years Lost
After Number To Absolute
Oper- of Number Follow Number Survival
ation Patients Dying Up Alive Rate

2 153 66* 1** 86 56%
5 153 93* 7** 53 35%o
* These figures include 15 operative deaths.

** Counted as dead.

TABLE 8. Sites of Primary Tumors f)r Exenteration
1960 to 1965

Operative
Mortality

Cervix 54 1
Endometrium 2 1
Rectosigmoid 12 1
Ovary 5 1
Vagina 5
Small bowel 2
Urethra 2
Bladder 1
Vulva 3
Irradiation necrosis 4 2

Total 90 6

Carcinoma of the rectum, involving the
lower urinary tract in a man, is another
clear indication. We have found recur-
rent carcinoma of the rectum following an
abdominoperineal resection unsuitable for
radical reoperation. The same is true of
recurrent carcinoma of the cervix follow-
ing a Wertheim type hysterectomy, unless
the recurrence is limited to the vaginal
cuff. Such postoperative recurrences nearly
always involve planes of dissection of the
previous operation in such a way as to be
inoperable. However, recurrent carcinoma
of the cervix or endometrium following
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TABLE 9. The Relationship oJ Extent of Carcinoma of the Cervix in Operative Specimens
to Survival of Patients Treated by Pelvic Exenteration Three or More Years A go

Number of
Number of Patients
Patients Living or

Number of Dead of Dead without Chi Probability
Carcinoma In Patients Carcinoma Carcinoma Square (a = b)

1. Ly)mph nodes
a) Yes
b) No

2. Blood vessels
a) Yres
b) No

3. Rectum or colon
a) Yes
b) No

4. Urinary Bladder
a) Yes
b) No

5. Pelvic soft tissue
a) Yes
b) No

6. Nerve sheaths
a) Yes
b) No

7. Uterus
a) Yes
b) No

8. Vagina
a) Yes
b) No

9. Cervix
a) Yes

b) No

Total

28
88

55
61

35
81

59
57

97
19

65
51

49
67

90
26

87
29

116

22
44

38
28

26
40

40
26

59
7

42
24

32
34

53
13

51
15

66

6
44

17
33

9
41

19
31

38
12

23
27

17
33

37
13

36
14

7.07 0.01

6.34

6.18

5.82

3.73

3.59

2.45

0.65

0.42

0.01

0.01

0.02

0.06

0.06

0.15

0.4

0.5
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simple hysterectomy may be very well
treated by pelvic exenteration.
The patient treated by irradiation or op-

eration or both, who has a rectovaginal or

vesicovaginal fistula, is a separate problem.
Usually, irradiation will have been a factor
in the development of the fistula; the pelvis
often contains a sloughing dirty cavity from
which a positive diagnosis of carcinoma
cannot be obtained by biopsy. The periph-
eral pelvic tissues are solidly indurated

and fixed to the lateral pelvic walls, and
it is practically impossible to determine
whether or not the patient has active can-

cer. Some of these patients have only radio-
necrosis and can be greatly benefited by
pelvic exenteration. However, in doing the
operation without a positive histologic
diagnosis of cancer, one must be certain
that the patient could not be equally bene-
fited by such operations as urinary diver-
sion, colostomy, or both.
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Cont1raindications. The factors of age,

mental status, possibility of rehabilitation,
all have a bearing on operability. The
factors directly related to the lesion are

concerned with its biological nature and
its pathological extent. Carcinoma of the
prostate is biologically unfavorable for ex-

tended surgical removal. The same has
proved true for carcinoma of the urinary
bladder since the curability rate is so low
if regional lymph nodes are involved. The
dissection of such regional lymph nodes
cannot be improved upon by pelvic exen-

teration. Preoperatively, a group of find-
ings and symptoms, if present, are a very

reliable indication of inoperability of car-

cinoma of the cervix. These include pal-
pable evidence of advanced disease on one

side of the pelvis, pain on that side of the
pelvis, swelling of the leg and obstruction
of the ureter on the same side. When all
these findings exist, it is quite certain that
the lesion is not operable for cure. At the
time of laparotomy, a search for metas-
tases in the usual areas of the upper ab-
domen is made. However, particular at-
tention is paid to the para-aortic lymph
nodes and lymph channels. If all of these

are negative, the surgeon then must deter-
mine operability based on the extent of
the disease in the pelvis. This can be diffi-
cult and may require a careful partial dis-
section before the surgeon can make a

satisfactory decision for or against continu-
ing the operation.
From the preceding data, as well as the

reports of others, it is clearly established
that a very appreciable salvage is possible
by pelvic exenteration among selected pa-

tients with advanced or recurrent pelvic
cancer. The surgery necessary is of a radi-
cal and mutilating nature but can be done
with an acceptable mortality rate and with
the expectation that the patient will return
to a fully active and worthwhile life if the
cancer is controlled. The time has come

for the general application of extended sur-

gery for selected patients with pelvic can-

cer. Certain relevant observations seem in-
dicated:

1) Although lesions other than carci-
noma of the cervix may be cured by pelvic
exenteration, it is cervical cancer that is
numerically of such significance. When
uniformly early diagnosis of cervical can-

cer is attained and excellent primary treat-

TABLE 10. Patients Treated for Advanced Pelvic Cancer by lExenteration of the Pelvic Organs
Reported in thte Past Ten Years

Number of Number of Number
Patients Operative Surviving

First Author Institution Treated Deaths Five Years

Dargent, M.(') Lyon, France 83 26 13
(1957)

Douglas, R.(9) New York Hospital 23 1 5
(1957)

Smith, R.(02) National Cancer Institute 71 6 11
(1963)

Parsons, L.(10) Boston 112 24 24
(1964)

Rutledge, F.(") M. D. Anderson 108 18 31
(1965)

Brunschwig, A.(') Memorial Hospital 535 86 108
(1965)

Total 932 161 (17%) 192 (21%)
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ment is universal, the number of patients
for whom this type of surgery might be
beneficial should be very few. Until such
a time is reached, many more patients
might be benefited. Of less than 1,000 cases
reported from other institutions in the past
10 years, over half are those of Brunschwig
(Table 10).
2) In order for the mortality and mor-

bidity to be acceptable, and for the results
to be significant, the surgery should prefer-
ably be done only in those areas or hos-
pitals where the volume may be expected
to provide the experience necessary for the
proper selection of patients and the per-
formance of the operation.

3) The surgery should be done only by
those individuals with adequate training
and background who are willing to take
on the responsibility of these patients as a
long-term project and to give special at-
tention to postoperative care and rehabili-
tation.

4) "Adequate training and background"
implies adequate training in the basic prin-
ciples of abdominal, pelvic, and intestinal
surgery. Although there are a few notable
exceptions, the majority of gynecologic
training services in this country do not
provide adequate training for the perform-
ance of the type of surgery under discus-
sion. Furthermore, the requirements of the
Board of Obstetrics and Gynecology are
inadequate for this purpose, or for that
matter, for the handling of many of the
surgical conditions in the pelvis which may
be encountered in the course of gyneco-
logic surgery. This is important since it is
the gynecologists who first see and treat
the patients and who should first recognize
the therapeutic failures. In all fairness, it
also must be stated that the average gen-
eral surgical training program provides an
inadequate exposure to gynecologic pa-
thology, and to the technical problems at-

tendant upon operations in the female
pelvis. There is little assurance that an in-
dividual who has become a "qualified" sur-
geon is in any way competent to operate
on the female pelvis.

In view of the dilemma presented by
the preceding paragraphs, it seems timely
to ask the question-what can the surgeons
who direct American surgery do to insure
the proper application of exenterative pel-
vic surgery to the patients who would be
benefited by it?
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