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Right hemicolectomy does not confer a survival advantage in
patients with mucinous carcinoma of the appendix and

peritoneal seeding
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Background: Traditionally epithelial malignancies of the appendix with or without carcinomatosis have
been treated by right hemicolectomy. Recent accumulation of a large number of patients with this
disease has enabled a re-evaluation of this surgical judgement.

Methods: Clinical data on 501 patients with epithelial malignancy of the appendix were collected
prospectively. All patients had peritoneal seeding at the time of referral and were treated by cytoreductive
surgery and perioperative intraperitoneal chemotherapy. The main independent variable for statistical
analysis was the surgical procedure used to resect the primary cancer (appendicectomy alone versus right
hemicolectomy). Nineteen other clinical and pathological variables were considered as control variables.
The endpoint for all analyses was survival.

Results: Median follow-up after the initial diagnosis was 4 years. The rate of regional lymph node
positivity was 5-0 per cent. When the incidence of lymph node metastasis was determined by histological
type, it was statistically significantly higher in intestinal (66-7 per cent) than in mucinous (4:2 per cent)
tumours (P < 0-001). The presence of lymph node metastases had no influence on prognosis (P = 0-155).
The surgical procedure (appendicectomy alone versus right hemicolectomy) had an influence on patient
survival by univariate analysis (P < 0-001), but not by multivariate analysis (P = 0-258).

Conclusion: Right hemicolectomy does not confer a survival advantage in patients with mucinous
appendiceal tumours with peritoneal seeding. These data suggest that right hemicolectomy should be
avoided unless metastatic involvement of the appendiceal or distal ileocolic lymph nodes is documented
by biopsy, or the resection margin is inadequate.
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Introduction

Primary epithelial tumours of the appendix are unusual.
The reported incidence in appendicectomy specimens
ranges between 0-01 and 3-0 per cent, accounting for
only 0:2—0-5 per cent of all tumours that arise in the
gastrointestinal tract. Approximately 1 per cent of all
colorectal cancers arise within the appendix' .

Both adenomas and adenocarcinomas perforate the thin
wall of the appendix and may disseminate to peritoneal
surfaces in a characteristic manner early in their natural
history® . As the disease progresses a large volume of
mucinous tumour may result in intestinal obstruction,
fistula formation and terminal starvation. Despite the

bland histopathological appearance of a large proportion of
epithelial tumours, appendiceal adenoma with peritoneal
seeding in the absence of specialized treatment is eventually
fatal®. However, this outcome may not be readily apparent
because of the indolent nature of the disease’3.

General surgeons are usually first confronted with a
primary appendiceal tumour in the operating room. A
preoperative diagnosis of appendiceal malignancy is seldom
suspected. Surgical intervention is usually prompted by an
expanding abdominal girth, an acute abdomen, an ovarian
mass or a new hernia’ . Well established guidelines for the
surgical management of appendiceal carcinoid tumours
exist and seem to function adequately'. In contrast,
recommendations regarding the management of epithelial
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tumours of the appendix are based on heterogeneous
and relatively small series from single institutions*!! -2
Hesketh? suggested that patients treated by a right
hemicolectomy had a survival advantage over those who
had appendicectomy alone, and this view has been
accepted by most surgeons as being correct. However,
the authors’ extensive experience of this disease treated by
a standardized plan of management has allowed critical re-
evaluation of this recommendation. The aim of the present
study was to determine whether right hemicolectomy
confers a survival advantage over appendicectomy alone
in the surgical treatment of epithelial tumours of the
appendix.

Patients and methods

Five hundred and one consecutive patients with a
histologically confirmed diagnosis of appendiceal epithelial
neoplasm were managed surgically by the senior author
(P.H.S.) between December 1983 and December 2000.
The mean age of the patients at the time of initial clinical
presentation was 477 (median 47-0) years. There were 224
men (447 per cent) and 277 women (55-3 per cent).

All patients had documented peritoneal surface spread
of an appendiceal malignancy. Four hundred and eighteen
patients (83-4 per cent) had peritoneal spread of the
tumour at the time of initial diagnosis and in 83 patients
(16-6 per cent) peritoneal dissemination was confirmed at
reoperation. Two patients (0-4 per cent) had cytologically
positive malignant pleural effusion at the time of diagnosis.

The clinical presentation was recorded in all but
one patient. Patients were categorized by their initial
signs and symptoms into one of three groups. The first
group included patients who showed diffuse peritoneal
tumour progression. These patients had increasing
abdominal girth, ascites, palpable abdominal masses,
chronic abdominal pain, weight loss, change in bowel
habits, a mass identifiable by computed tomography, or
a combination of these clinical features. The second
group included patients with an acute abdomen or
clinical suspicion of acute appendicitis. In the third group
surgical intervention was indicated for a condition other
than appendiceal pathology (herniorrhaphy, laparoscopy
for infertility, elective abdominal surgery for gallstones
or colonic pathology, hysterectomy for fibroids or
menometrorrhagia).

Four hundred and forty-six patients (89-0 per cent)
were managed initially at another institution and all had
undergone at least one previous surgical procedure before
referral (mean 1-4, median 1, range 1-6). In the case of 55
patients (11-0 per cent) referral to the authors’ institution
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occurred at the time of initial clinical presentation. For the
patients managed elsewhere, the median time between the
initial diagnosis and referral was 7 (range 0—308) months.

The extent of previous surgery before referral was
assessed by a previous surgical score (PSS) with possible
values between 0 and 32°. Briefly, PSS-0 indicated
biopsy only; PSS-1 indicated exploratory laparotomy with
surgery in one or two abdominopelvic regions; PSS-2
indicated previous surgery involving between three and
five abdominopelvic regions; and PSS-3 indicated that
major cytoreduction had been carried out previously with
dissection in more than five abdominopelvic regions. The
abdominopelvic regions were identified by dividing the
abdomen and pelvis by two sagittal planes intersected
by two other transverse planes, one through both anterior
superior iliac spines and the other through the most caudad
point in the costal margins. A review of the operative
reports from outside institutions determined the score for
patients who had surgical treatment before referral.

Patients who had undergone right hemicolectomy at the
referring hospital but who subsequently required excision
of the ileocolic anastomosis with corresponding mesentery
(referred to as redo right
hemicolectomy) were included in the right hemicolectomy
group. The appendicectomy-alone group also included
patients who had a limited resection of the caecum to
obtain clear margins around the primary tumour.

Previous use of chemotherapy was recorded as systemic
alone, combined intraperitoneal and systemic, intraperi-
toneal alone, or none. The location of the primary tumour
within the appendix was determined from the operative
notes and pathology reports as involving the distal, middle
third, base or all portions of the appendix.

On referral, all patients were treated by a strategy involv-
ing cytoreductive surgery with peritonectomy to eliminate

all visible tumour in the abdomen and pelvis combined with
27,28

to clear recurrent tumour

perioperative intraperitoneal chemotherapy . Follow-
up was performed at the patients’ home-based institution.
If recurrence isolated to the peritoneal cavity was demon-
strated, the patient was retreated by the same strategy®-°.
None of these patients was treated with adjuvant or pal-
liative radiation therapy. The extent of disease as assessed
by a quantitative prognostic indicator, the peritoneal can-
cer index, has had no impact on survival in any previous
report’2627.29

The size of the peritoneal tumour deposits remaining at
the completion of cytoreductive surgery was determined
by the completeness of cytoreduction (CC) score’®. The
possible categories for this variable were no visible tumour
deposits (CC-0), deposits less than 25 mm in greatest
diameter (CC-1), deposits between 2-5mm and 2'5 cm
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(CC-2), and those greater than 2'5 cm in greatest diameter
or a confluence of disease at any site (CC-3)%° .

The histological type was determined by the percentage
of extracellular mucin found in the tumour; if it was
50 per cent or greater the tumour was considered to
be mucinous type, and if it was less than 50 per cent
the tumour was categorized as intestinal type. The
presence or absence of a signet-ring cell type was also
recorded; a signet-ring cell type was deemed present if
seen in the primary appendiceal tumour or in peritoneal
implants.

The morphology of the peritoneal tumour deposits was
categorized according to the Ronnett criteria for mucinous
tumours®!. Briefly, disseminated peritoneal adenomuci-
nosis (DPAM) was characterized by multifocal mucinous
tumours adherent to but not invading into visceral and pari-
etal peritoneal surfaces. The tumour cells were arranged
in a single layer, showed minimal atypia and no mitoses.
Mucinous adenocarcinoma (peritoneal mucinous carcino-
matosis; PMCA) showed invasive peritoneal lesions com-
posed of abundant epithelium with glandular or signet-ring
morphology, architectural atypia and cytological atypia.
The hybrid type predominantly demonstrated histological
features of adenomucinosis, but foci (less than 5 per cent
of the tumour cells) of well differentiated adenocarcinoma
were identified within the peritoneal lesions.

Statistical analysis

The endpoint of the study was survival. The main inde-
pendent variable considered was the surgical procedure
(appendicectomy alone versus right hemicolectomy) used
to resect the primary tumour, regardless of the time in
the clinical history when it was performed. Nineteen other
clinical and pathological variables with a possible influence
on patient survival were considered as control variables in
the analysis. These included age, sex, initial clinical presen-
tation, diagnosis of a second neoplasm, extent of surgical
intervention before referral, previous surgical score, time
between diagnosis and referral, chemotherapy before refer-
ral, tumour pathology (including histopathology of the
primary tumour, signet-ring component, tumour perfora-
tion, tumour location within the appendix, morphology
of the peritoneal implants), biological behaviour of the
tumour (including peritoneal dissemination at the time of
the initial diagnosis, peritoneal dissemination at the time of
referral, metastases to distant organs, regional lymph node
involvement), number of cytoreductive procedures per-
formed by the authors and completeness of cytoreduction
score. For patients who underwent right hemicolectomy,
the timing of the procedure was analysed separately with
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respect to its occurrence with or without cytoreductive
surgery plus perioperative intraperitoneal chemotherapy.

Follow-up time was recorded from the time of initial
diagnosis to the closing date of the study (May 2001), the
death of the patient, or the date of the last available clinical
information. Death caused by the disease was considered
the terminal event for the survival analyses. Survival
was estimated by the Kaplan—Meier method. Five-year
survival, 10-year survival and median survival were assessed.
Ninety-five per cent confidence intervals were calculated
for each median survival estimate. Univariate analysis to
evaluate the influence of the above-mentioned variables
on survival was performed by the log rank test. The Cox
proportional hazards regression model was used to estimate
the effect of the surgical procedure (appendicectomy alone
versus right hemicolectomy) on survival, adjusted for other
control variables. If control variables showed a statistically
significant effect on survival by univariate analysis, or if
they were considered clinically or theoretically relevant for
the purpose of the study in light of the present state of
knowledge regardless of the statistical significance, their
effect on survival by multivariate analysis was determined.
The likelihood ratio test was used to estimate the possible
multivariate models, both by the forward inclusion and
backward exclusion methods.

Comparison of categorical variables was done by the
x> test. Fisher’s exact test was used where appropriate.
P = 0-050 was considered statistically significant.

Results

Follow-up

No patient was lost to follow-up. Mean follow-up for the
series was 5-4 years (median 4 (range 0—30) years). Current
follow-up information was available for 96-8 per cent of the
patients who were alive at the completion of data analysis
(1 May 2001).

Overall survival

At the time of the last available follow-up 236 patients (471
per cent) had no evidence of disease, 77 (15-4 per cent) were
alive with disease, 162 (32'3 per cent) had died from the
disease and 26 (5-2 per cent) had died from causes not
related to the disease. The overall median survival was 13
(95 per cent confidence interval (c.i.) 9 to 17) years. The
overall 5- and 10-year survival rates were 719 and 54-5
per cent respectively.

The influence of the clinical and pathological features
of appendiceal malignancy on patient survival, assessed
by univariate analysis, is shown in Table 1. Eleven of the
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Table 1 Survival evaluation of clinical and pathological features associated with appendiceal malignancy

Variable d.f.

Sex 1

Initial clinical presentation (incidental versus acute 2
abdomen versus signs of carcinomatosis)

Second neoplasm (present versus absent) 1

Previous surgical score (PSS-0, PSS-1, PSS-2, 8
PSS-3)

Tumour location in appendix (tip, middle, base, all 8
sites)

Completeness of cytoreduction score (CC-0, CC-1, 3
CC-2, CC-3)

Histological subtype (mucinous versus intestinal) 1

Cell type (signet-ring cells present versus absent) 1

Tumour perforation (yes versus no) 1

Morphology of peritoneal lesion (DPAM, PMCA, 5
hybrid, not classified, no tumour found,
non-mucinous tumour)

Lymph node status (positive versus negative versus 2
not assessed)

Distant metastases (present versus absent) 1

Surgical procedure (appendicectomy alone versus 2

right hemicolectomy versus none)

Univariate P (log rank) Multivariate P* (Cox)

0-016 (female) 0-200
0-003 (incidental) 0-330

0-010 (present) 0-005 (present)
0-046 (PSS-0) 0-227

0-009 (tip) 0-241

< 0-001 (CC-0) < 0-001 (CC-0)

0-245 0-271
< 0-001 (absent) 0105
0-009 (present) 0326

< 0-:001 (DPAM) < 0-:001 (DPAM)

0-155 0-380
0-005 (absent) 0-248
< 0-001 (appendicectomy alone) 0-258

Categories giving survival advantage are shown in parentheses. *Results were obtained by both the forward inclusion and backward exclusion methods.
DPAM, disseminated peritoneal adenomucinosis; PMCA, peritoneal mucinous carcinomatosis.

20 clinical or pathological variables appeared to have an
impact on survival in the univariate analysis; only three
retained significance in the multivariate analysis.

Survival by initial clinical presentation

In the univariate analysis, patients who had an incidental
diagnosis of an appendiceal malignancy prompted by
studies unrelated to the appendiceal disorder had a survival
advantage (median survival not reached) over those who
presented with an acute abdomen (median survival 13 (95
per cent ci. 9 to 17) years) or clinical signs suggesting
carcinomatosis (median survival 11 (95 per cent c.i. 6 to
16) years) (P = 0-003). This significance was lost in the
multivariate analysis (P = 0-330).

Survival by histological subtype (mucinous versus
intestinal)

Histological type (mucinous Versus intestinal) was not a
significant survival variable. Median survival for patients
with intestinal tumours was 5 (95 per cent c.i. 0 to 10) years
whereas for those with mucinous tumours it was 13 (95
per cent c.i. 9 to 17) years.

Survival by surgical procedure

Appendicectomy alone was performed in 198 patients (39-5
per cent); 280 (55-9 per cent) had a right hemicolectomy

at some time in the course of their disease, either at
the first operation or as an interval procedure after
appendicectomy. Twenty-three patients (4-6 per cent)
had neither procedure. Forty-four (411 per cent) of
107 patients who underwent a right hemicolectomy
at an outside institution subsequently had redo right
hemicolectomy.

Univariate analysis revealed that the type of surgical
procedure significantly affected patient survival (P <
0-001) (Fig. 1). A survival advantage was shown for patients
treated by appendicectomy alone (median survival 18
(95 per cent c.i. 14 to 22) years) compared with those
who underwent right hemicolectomy (median survival
10 (95 percent c.i. 8 to 12) years). Whether the
right hemicolectomy was performed at the time of
appendicectomy or at a later time did not influence survival
(P = 0-276). Patients who did not have either procedure
as a result of an incomplete cytoreduction showed the least
favourable survival (median survival 4 (95 per cent c.i. 2
to 6) years). However, when survival data were adjusted to
control for other variables in the Cox proportional hazard
regression model, the surgical procedure had no statistically
significant impact on survival (P = 0-258) (Fig. 2).

It was hypothesized that patients more likely to be
harmed by right hemicolectomy were those in whom
tumour cell entrapment was possible within the right
hemicolectomy site. To test this, the survival of two
groups of patients was compared. In 107 patients right
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Fig. 1 Analysis of survival by surgical procedure. P < 0-:001 (log
rank test)
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Fig. 2 Adjusted analysis of survival by surgical procedure.
P = 0-258 (Cox proportional hazards model)

hemicolectomy was performed at an outside institution
with no prophylaxis for cancer implantation into the
operative site. Median survival was 9 (95 per cent c.i. 7
to 11) years. In contrast, 198 patients had appendicectomy
alone and 173 patients had right hemicolectomy with
intraperitoneal chemotherapy protecting the resection
site from tumour implantation. Median survival in these
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patients was 16 (95 per cent c.i. 10 to 22) years. The
difference was significant by univariate analysis (P = 0-007)

(Fig. 3).

Survival by lymph node status

The pathology reports specifically noted lymph node status
in 111 (39:6 per cent) of the 280 patients who had right
hemicolectomy. In addition, nine patients who underwent
appendicectomy alone had periappendiceal or mesoappen-
diceal nodes submitted for histopathological examination.
Thus, 120 patients had lymph node involvement assessed,
of whom 25 had positive lymph nodes and 95 had negative
lymph nodes. In 381 patients (76-0 per cent) no histologi-
cal assessment of regional lymph nodes was recorded. One
hundred and sixty-nine cytoreductive specimens at the time
of right hemicolectomy had bulky peritoneal surface muci-
nous tumour and insufficient lymph node enlargement to
prompt lymph node sampling by the pathologist. The 212
patients who did not undergo right hemicolectomy did not
have regional lymph nodes of the appendix sampled.

Only 25 patients (50 per cent) had documented
involvement of regional lymph nodes (periappendiceal,
mesoappendiceal or ileocolic) at any time during the history
of their disease, representing 20-8 per cent of the patients
who had regional lymph nodes assessed histologically.
Included among the patients with regional lymphatic
involvement were three patients who were initially deemed

Cumulative survival

02

A, RH +IPC
o1L ---- RH-IPC

1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10

Time after initial diagnosis (years)

No. at risk
A,RH+IPC 371 359 337 285 241 210 174 152 129 109 82
RH-IPC 107 102 94 84 75 63 45 35 28 21 12

Fig. 3 Comparison of survival in patients who underwent
appendicectomy alone or right colectomy and intraperitoneal
chemotherapy (A, RH + IPC) with that of patients who had right
colectomy in the absence of intraperitoneal chemotherapy

(RH —1IPC). P =0-007 (log rank test)
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node negative but who had lymph nodes found at redo
right hemicolectomy.

The incidence of regional lymph node metastases
was significantly greater in patients with intestinal-type
tumours (66-7 per cent) than in those with mucinous
tumours (4-2 per cent) (P < 0-001). Lymph node positivity
was greater in patients with PMCA (10-7 per cent) than in
patients with hybrid-type tumours (2-5 per cent) or DPAM
(1-6 per cent) (P < 0-001). In contrast, signet-ring cell type
tumours were not associated with a higher incidence of
regional lymph node metastasis.

No statistically significant differences in survival were
found between patients with documented positive regional
lymph node metastases (median survival 7 (95 per cent
c.i. 4 to 10) years), the group with a documented absence
of regional lymph node involvement (median survival not
reached) and the group that did not undergo pathological
assessment of the regional lymph nodes (median survival
13 (95 per cent c.i. 9 to 17) years). This was found both
by univariate (P = 0-155) and multivariate (P = 0-380)
analysis (Fig. 4).

Survival by distant metastases

Thirty-two patients (6-4 per cent) had disease outside the
abdomen or pelvis at some time during their disease
process. Median survival of these patients was 6 (95 per cent
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Fig. 4 Analysis of survival according to regional lymph node
status. The data suggest that 40 per cent had long-term benefit
from right colectomy with lymphadenectomy. P = 0-155 (log
rank test)
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c.i. 3 to 9) years. In the 469 patients who did not develop
distant metastases the median survival was 13 (95 per cent
ci. 9 to 17) years. The presence of distant metastases
was significantly associated with survival on univariate
(P = 0:005) but not multivariate (P = 0-248) analysis.

Survival by second neoplasm, morphology of
peritoneal lesion and completeness of
cytoreduction score

Univariate analysis of these data showed that the presence
of a second neoplasm (P = 0:010), the morphology of
peritoneal lesion (P < 0-001) and the completeness of
cytoreduction (P < 0-001) were significant determinants
of survival (Table 1).

Discussion

The standard operation currently used for patients with an
appendiceal epithelial malignancy is right hemicolectomy
with lymph node dissection and an ileocolic anastomosis. In
the present study an aggressive treatment strategy involving
cytoreductive surgery and perioperative intraperitoneal
chemotherapy showed no benefit in the group of
patients who had right hemicolectomy compared with
appendicectomy alone. It is the authors’ opinion that a
change in the treatment recommendation for this group of
patients should be considered.

The present data do not, however, suggest that right
hemicolectomy should never be performed as some patients
with positive lymph nodes survived long term and it must
be assumed that resection of these lymph nodes was of
benefit. However, patients who had right hemicolectomy
in the absence of intraperitoneal chemotherapy had a
survival disadvantage. Taking these data together the
following recommendations are proposed for limited use of
right hemicolectomy in patients with appendiceal cancer
and peritoneal seeding. Right hemicolectomy should be
performed (1)if it is necessary to clear the primary
tumour or achieve complete cytoreduction; (2)if lymph
node involvement is demonstrated by histopathological
examination of the appendiceal or ileocolic lymph nodes;
and (3)if a non-mucinous histological type is identified
by histopathological examination. This opinion leads the
authors to suggest a new approach to the intraoperative
management of patients with peritoneal seeding from
a perforated epithelial appendiceal malignancy. The
appendicectomy should be performed and a clear margin
of resection achieved. The mesoappendix with its lymph
nodes should be removed en bloc with the appendix, and
subjected to both gross and histopathological assessment.

202 1udy €0 uo 3sanb Aq 86GE+1.9/¥0€/€/ | 6/2101e/s[q/Woo dnoolwapede//:sdiy Woly papeojumoq



310

If gross examination suggests cancerous involvement,
a frozen-section examination should be carried out. If
positive, a radical right hemicolectomy with lymph node
dissection should be performed. However, if a clear margin
can be obtained and no lymph nodes are shown to be
involved by malignancy, right hemicolectomy should not
be performed.

The authors’ hypothesis that the peritoneum constitutes
a first line of defence against carcinomatosis is not unique.
Pesticau and Sugarbaker’?> showed that the concomitant
treatment of colonic cancer with peritoneal seeding
by hemicolectomy,  peritonectomy and perioperative
intraperitoneal chemotherapy was associated with a
significant survival advantage compared with colonic
resection and treatment of carcinomatosis at a later time.
Furthermore, Sugarbaker and Chang®? showed that the
extent of previous surgery was a significant determinant
of survival in patients with appendiceal malignancy. Look
etal3* noted a statistically significant survival difference
in patients who had minimal versus extensive previous
surgery for ovarian cancer when an attempt at salvage by
cytoreductive surgery plus intraperitoneal chemotherapy
was made. Both these reports suggested that the greater the
extent of the previous dissection the more problematic was
a complete cytoreduction. Ortega-Perez and Sugarbaker?>
studied four patients with invasion of paracaval tissues by an
appendiceal mucinous tumour that had been removed by
right hemicolectomy. They hypothesized that open tissue
planes at the site of right hemicolectomy resulted in deep
invasion of a tumour that is usually minimally aggressive.

The present data support a change in the standard
of care for patients with mucinous carcinoma of
the appendix. Routine right hemicolectomy should no
longer be recommended if cytoreductive surgery plus
perioperative intraperitoneal chemotherapy is used. Right
hemicolectomy is reserved for patients with positive
appendiceal or distal ileocolic lymph nodes documented
by biopsy, or an inadequate margin of resection.

References

1 Lyss AP. Appendiceal malignancies. Semin Oncol 1988; 15:
129-137.

2 Hesketh KT. The management of primary adenocarcinoma
of the vermiform appendix. Gut 1963; 4: 158—168.

3 Nitecki SS, Wolff BG, Schlinkert R, Sarr MG. The natural
history of surgically treated primary adenocarcinoma of the
appendix. Ann Surg 1994; 219: 51-57.

4 Andersson A, Bergdahl L, Boquist L. Primary carcinoma of
the appendix. Ann Surg 1976; 183: 53-57.

5 Sugarbaker PH, Ronnett BM, Archer A, Averbach AM,
Bland R, Chang D et al. Pseudomyxoma peritonei syndrome.
Adv Surg 1997; 30: 233-280.

10

11

12

13

14

15

16

17

18

19

20

21

22

S. Gonzalez-Moreno and P. H. Sugarbaker

Gough DB, Donohue JH, Schutt AJ, Gonchoroff N,
Goellner JR, Wilson TO et al. Pseudomyxoma peritonei:
long-term patient survival with an aggressive regional
approach. Ann Surg 1994; 219: 112-119.

Carr NJ, McCarthy WF, Sobin LH. Epithelial noncarcinoid
tumors and tumor-like lesions of the appendix. A
clinicopathologic study of 184 patients with a multivariate
analysis of prognostic factors. Cancer 1995; 75: 757—-768.
Higa E, Rosai J, Pizzimbono CA, Wise L. Mucosal
hyperplasia, mucinous cystadenoma, and mucinous
cystadenocarcinoma of the appendix. A re-evaluation of
appendiceal ‘mucocele’. Cancer 1973; 32: 1525—1541.
Esquivel J, Sugarbaker PH. Clinical presentation of the
pseudomyxoma peritonei syndrome. Br J Surg 2000; 87:
1414-1418.

Gouzi JL, Laigneau P, Delalande JP, Flamant Y, Bloom E,
Oberlin P et al. Indications for right hemicolectomy in
carcinoid tumors of the appendix. The French Association for
Surgical Research. Surg Gynecol Obstet 1993; 176: 543—547.
Hananel N, Powsner E, Wolloch Y. Adenocarcinoma of the
appendix: an unusual disease. Eur J Surg 1998; 164: 859—862.
Lenriot JP, Huguier M. Adenocarcinoma of the appendix.
Am J Surg 1988; 155: 470—-475.

Conte CC, Petrelli NJ, Stulc J, Herrera L, Mittelman A.
Adenocarcinoma of the appendix. Surg Gynecol Obstet 1988;
166: 451-453.

Rutledge RH, Alexander JW. Primary appendiceal
malignancies: rare but important. Surgery 1992; 111:
244-250.

Aranha GV, Reyes CV. Primary epithelial tumors of the
appendix and a reappraisal of the appendiceal ‘mucocele’. Dis
Colon Rectum 1979; 22: 472—-476.

Connor SJ, Hanna GB, Frizelle FA. Appendiceal tumors:
retrospective clinicopathologic analysis of appendiceal
tumors from 7970 appendectomies. Dis Colon Rectum 1998;
41: 75-80.

Proulx GM, Willet CG, Daley W, Shellito PC. Appendiceal
carcinoma: patterns of failure following surgery and
implications for adjuvant therapy. J Surg Oncol 1997; 66:
51-53.

Cortina R, McCormick J, Kolm P, Perry RR. Management
and prognosis of adenocarcinoma of the appendix. Dis Colon
Rectum 1995; 38: 848—852.

Harris GJ, Urdaneta LF, Mitros FA. Adenocarcinoma of the
vermiform appendix. J Surg Oncol 1990; 44: 218-224.
Schlatter MG, McKone TK, Scholten DJ, Bonnell BW,
DeKryger LL. Primary appendiceal adenocarcinoma. Am
Surg 1987; 53: 434-437.

Gilhome RW, Johnston DH, Clark J, Kyle J. Primary
adenocarcinoma of the vermiform appendix: report of a series
of ten cases and review of the literature. Br J Surg 1984; 71:
553-555.

Panton ONM, Bell GA, Owen DA. Adenocarcinoma of the
vermiform appendix: retrospective study and literature
review. Can J Surg 1983; 26: 276-279.

202 1udy €0 uo 3sanb Aq 86GE+1.9/¥0€/€/ | 6/2101e/s[q/Woo dnoolwapede//:sdiy Woly papeojumoq



Surgery for appendiceal malignancy

23

24

25

26

27

28

29

30

Wackym PA, Gray GF Jr. Tumors of the appendix: L
Neoplastic and nonneoplastic mucoceles. South Med J 1984;
77: 283-287.

Wolff M, Ahmed N. Epithelial neoplasms of the vermiform
appendix (exclusive of carcinoid). II. Cystadenomas, papillary
adenomas, and adenomatous polyps of the appendix. Cancer
1976; 37: 2511-2522.

Hilsabeck JR, Judd ES Jr, Woolner LB. Carcinoma of the
vermiform appendix. Surg Clin North Am 1951; 31:
995-1011.

Jacquet P, Sugarbaker PH. Current methodologies for
clinical assessment of patients with peritoneal carcinomatosis.
J Exp Clin Cancer Res 1996; 15: 49—-58.

Sugarbaker PH. Management of Peritoneal Surface Malignancy
using Cytoreductive Surgery and Intraperitoneal Chemotherapy. A
Manual for Physicians and Nurses. The Ludann Company:
Grand Rapids, 1998.

Sugarbaker PH. Peritonectomy procedures. Ann Surg 1995;
221: 29-42.

Esquivel J, Sugarbaker PH. Second-look surgery in patients
with peritoneal dissemination of appendiceal malignancy:
analysis of prognostic factors in 98 patients. Ann Surg 2001;
234: 198-205.

Mohamed F, Chang D, Sugarbaker PH. Third look surgery

31

32

33

34

35

311

and beyond for appendiceal malignancy with peritoneal
dissemination. J Surg Oncol 2003; 83: 5—13.

Ronnett BM, Zahn CM, Kurman RJ, Kass ME,

Sugarbaker PH, Shmookler BM. Disseminated peritoneal
adenomucinosis and peritoneal mucinous carcinomatosis. A
clinicopathologic analysis of 109 cases with emphasis on
distinguishing pathologic features, site of origin, prognosis,
and relationship to ‘pseudomyxoma peritonei’. Am J Surg
Pathol 1995; 19: 1390—-1408.

Pestieau SR, Sugarbaker PH. Treatment of primary colon
cancer with peritoneal carcinomatosis: comparison of
concomitant vs. delayed management. Dis Colon Rectum 2000;
43: 1341-1348.

Sugarbaker PH, Chang D. Results of treatment of 385
patients with peritoneal surface spread of appendiceal
malignancy. Ann Surg Oncol 1999; 6: 727-731.

Look M, Chang D, Sugarbaker PH. Long-term results of
cytoreductive surgery for advanced and recurrent epithelial
ovarian cancers and papillary serous carcinoma of the
peritoneum. Int J Gynecol Cancer (in press).

Ortega-Perez G, Sugarbaker PH. Right psoas
muscle/aortoiliac groove recurrence: an unusual anatomic
site for progression of epithelial tumors of the appendix. Int
Surg 2002; 87: 212-216.

202 1udy €0 uo 3sanb Aq 86GE+1.9/¥0€/€/ | 6/2101e/s[q/Woo dnoolwapede//:sdiy Woly papeojumoq



