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Surgical Implications of Mesenteric Lymph Node Metastasis From Advanced
Ovarian Cancer After Bowel Resection
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Background: Studies addressing mesenteric and mesocolic lymph node metastasis in patients with advanced ovarian cancer that have under-
gone bowel resection are lacking.

Methods: A retrospective analysis was performed in a series of 50 individuals who underwent surgical cytoreduction for epithelial ovarian
cancer that included bowel resection from April 2004 to September 2010.

Results: Forty-one patients had bowel resection with mesenteric lymph nodes that were suitable for analysis. Twenty-four (58.5%) patients
underwent retosigmoidectomies, 14 (34.1%) received other types of colectomies, and three (7.3%) underwent small bowel resection. There
was serosal involvement in 14 cases (34.1%), muscularis propria invasion in 13 cases (31.7%), submucosa invasion in six cases (14.6%), and
mucosa in eight cases (19.5%). Lymphatic invasion was observed in 24 patients (58.5%). A median of 14 mesenteric lymph nodes were
analyzed. Metastatic lymph nodes were observed in 29 (70.7%) cases. Invasion into the muscularis propria (P = 0.036), lymphatic invasion
(P = 0.045), and retroperitoneal lymph node metastasis (P = 0.002) correlated significantly with mesenteric lymph node involvement.
Conclusions: Resection of regional lymph nodes of affected organs that is similar to surgical procedures that are performed for colorectal

carcinoma is an appropriate, optimal debulking surgery for patients with ovarian carcinoma.

J. Surg. Oncol. 2011;104:250-254. © 2011 Wiley-Liss, Inc.

Kty Worbps: ovarian cancer; bowel resection; lymph node metastasis

INTRODUCTION

Ovarian cancer is the leading cause of death from gynecological
malignancies in the western world [1]. Retrospective and prospective
studies of patients with epithelial ovarian cancer (EOC) with
advanced disease have shown that better survival rates correlate with
residual tumors that are <1 cm [2-6], even in a neoadjuvant chemo-
therapy setting [7]. Recent reports have suggested that complete
macroscopic disease resection should be the desirable surgical out-
come [8—12]. Because the majority of the patients is diagnosed with
advanced disease due to peritoneal carcinomatosis and because the
gastrointestinal tract is frequently involved, more extensive pro-
cedures that include bowel resections might be required [13-21] to
achieve optimal cytoreduction.

The standard surgical treatment for colorectal and small bowel
cancer is resection of regional lymph nodes in the mesocolon or
mesentery. This procedure, which adds a 5-cm normal bowel-free
margin, increases overall survival and has a negative impact on
locoregional recurrences [22,23]. Lymph node metastasis in colorec-
tal cancer has high prognostic significance and dictates the adjuvant
treatment [24].

Patients with advanced ovarian cancer and bowel involvement
might experience an alternative pathway of dissemination that
resembles the lymphatic spread of primary bowel tumors. For such
patients, however, the most appropriate technique for bowel mesen-
tery management is unknown. The aim of our study was to retro-
spectively analyze the incidence of mesenteric and mesocolic lymph
node metastasis in patients with ovarian cancer who have undergone
bowel resection and correlate with clinicopathological features.

© 2011 Wiley-Liss, Inc.

MATERIALS AND METHODS

This retrospective analysis included a series of 50 individuals
with both primary and recurrent ovarian epithelial cancer who were
admitted to the Department of Gynecologic Oncology, A.C.
Camargo Cancer Hospital, from April 2004 to September 2010. All
patients underwent surgical cytoreduction that included bowel resec-
tion, only 41 patients had mesenteric or mesocolic lymph nodes that
were suitable for analysis.

All pathology slides were reviewed. The clinical features that
were analyzed were: age, FIGO stage, segment of bowel that was
resected, pelvic and retroperitoneal lymph node dissection, type of
cytoreduction that was performed, and amount of residual disease
(Table I). The pathology data included: histological type, grade,
extent of bowel invasion, presence of necrosis in the implant, pres-
ence of lymphatic invasion in the implant, mesenteric lymph node
involvement, and pelvic or retroperitoneal involvement (Table II).
Follow-up time was considered to span the date of surgery to the last
date on which information was available.

The database was generated in SPSS, version 16.0 (SPSS,
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TABLE 1. Clinical Characteristics

Variable No. of patients %
Median age 59 years (range: 25-80 years)
FIGO stage

JIIVN 1 24

1B 3 7.3

Ic 33 80.5

v 4 9.8
Time of surgery

Primary cytoreduction 11 26.8

Secondary cytoreduction 30 73.2
Size of residual disease

No residual disease 27 65.9

Disease <1 cm 11 26.8

Disease >1 cm 2 49
Bowel resected

Small bowel 3 7.3

Colon 14 34.1

Rectosigmoid 24 58.5
Pelvic lymphadenectomy

No 25 61

Yes 16 39
Retroperitoneal lymphadenectomy

No 23 56.1

Yes 18 439

Inc., Chicago, IL) for Mac. The association between lymph node
metastasis and other variables was assessed by chi-square test. For
all tests, an alpha error up to 5% (P < 0.05) was considered
significant.

TABLE II. Pathological Characteristics of the 41 Patients With Bowel
Resections Suitable for Lymph Node Analysis

Variable No. of patients %
Tumor histology

Serous 37 90.2

Mucinous 2 4.9

Endometrioid 2 4.9
Depth of invasion

Serosal involvement 14 34.1

Muscularis propria 31.7

Submucosa 6 14.6

Mucosa 8 19.5
Lymphovascular invasion

Absent 17 41.5

Present 24 58.5
Histological grade

Grade 1 2 4.9

Grade 2 13 31.7

Grade 3 26 63.4
Implant with necrosis

No 14 34.1

Yes 27 65.9
Mesenteric metastasis

No 12 29.3

Yes 29 70.7
Pelvic node metastasis

No 8 50

Yes 8 50
Retroperitoneal node metastasis

No 9 50

Yes 9 50
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RESULTS

Forty-one patients had at least one bowel resection with mesen-
teric lymph nodes that were suitable for analysis. The median age
was 59 years (range: 25-80 years). All patients had epithelial cancer,
and 37 patients (90.2%) patients had serous histology. One subject
(2.4%) had FIGO stage IIIA disease, three (7.3%) had stage I1IB, 33
(80.5%) had stage IIIC, and four (9.8%) had stage IV. After a median
follow-up of 10.8 months, 21 (51.2%) patients relapsed, and 10
(24.4%) died from the disease.

Primary cytoreduction was performed in 11 patients (26.8%), and
secondary cytoreduction was performed in 30 (73.2%). Thirty-eight
(95%) patients achieved optimal cytoreduction, and no visible
disease remained in 27 subjects (67.5%). Regarding bowel resec-
tions, 24 patients (58.5%) underwent retosigmoidectomies, 14
(34.1%) received other colectomies, and three (7.3%) underwent
small bowel resection.

Of the bowel specimens, 14 cases (34.1%) had serosal-only
involvement, 13 cases (31.7%) had invasion of the muscularis prop-
ria, six cases (14.6%) had submucosal invasion, and eight cases
(19.5%) had mucosa (Fig. 1). Of all subjects, lymphatic invasion was
demonstrated in 24 patients (58.5%, Fig. 2). Implant necrosis was
present in 27 patients (65.9%). High-grade histology was observed in
25 patients (61%).

Eighteen patients (43.9%) also underwent retroperitoneal lymph
node dissection, wherein a median of 26 nodes were resected (range:
2-57), nine (50%) of whom had metastatic retroperitoneal involve-
ment. Sixteen (39%) underwent pelvic lymph node dissection, for a
median of 19.6 nodes (range: 1-44), and eight patients (50%) had
metastatic lymph nodes.

A median of 14 mesenteric or mesocolic lymph nodes were ana-
lyzed (range: 1-123). Metastatic mesenteric or mesocolic lymph
nodes were present in 29 (70.7%) cases (Fig. 3), which had a median
of three positive lymph nodes (range: 1-117).

Primary cytoreduction, serous histology, presence of implant
necrosis, and grade 3 tumors were statistically unrelated to mesen-
teric lymph node metastasis. Histological grade did not correlate
with depth of invasion or presence of lymphatic invasion.

Of patients with invasion into the muscularis propria, 75.9% had
positive mesenteric lymph node metastasis versus 24.1% of patients
with tumors that were limited to the serosa (P = 0.036). Lymphatic
invasion was present in 69% of patients with mesenteric lymph node
metastasis (P = 0.045). Concomitant retroperitoneal lymph node
metastasis was present in 81.8% of patients with mesenteric lymph
node metastasis who underwent retroperitoneal dissection and in

Fig. 1.
showing bowel invasion into mucosa (4 x).

Low-power microphotograph aspect of ovarian cancer
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Fig. 2. Microphotograph aspect of lymphovascular space invasion
(20%).

18.2% of patients with no retroperitoneal involvement (P = 0.002,
Table III).

Presence of lymphatic invasion correlated with depth of invasion;
a 70.4% lymphatic invasion rate was observed when the tumor
invaded the muscularis propria versus 35.7% when the tumor was
confined to the serosa (P = 0.033).

DISCUSSION

Since the seminal report by Griffiths et al. [25], several studies
have demonstrated that the amount of residual tumor after cytoreduc-
tive surgery correlates well with progression-free and overall survival
rates [2-12]. When adequate cytoreduction is achieved, median sur-
vival nearly doubles [26], and for each 10% increase in maximal
cytoreduction, median survival time increases by approximately
6.0% [27].

Although there is a consensus regarding the importance of
maximal surgical effort, the value of pelvic and retroperitoneal lym-
phadenectomy for advanced ovarian cancer is debated. In advanced
ovarian cancer, the rate of node involvement ranges from 55% to
75% [28]. Serous histology and high-grade tumors have the highest
incidence of node metastasis [28]. Although retrospective studies
have demonstrated a therapeutic effect of systematic lymphadenec-
tomy [29-34], Panici et al. [35], the only prospective randomized

Fig. 3.  Microphotograph aspect of mesenteric lymph node metasta-
sis due to high-grade serous ovarian cancer (10x).
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TABLE III. Mesenteric Lymph Node Status and Correlation With
Clinicopathological Features

Mesenteric lymph node metastasis—n (%)

Variable Absent 12 (29.3%)  Present 29 (70.7%) P value
Depth of invasion
Serosal involvement 7 (50) 7 (50) 0.036
Muscularis propria 3(23.1) 10 (76.9)
Submucosa 1(16.7) 5(83.3)
Mucosa 1(12.5) 7(87.5)
Type of cytoreduction
Primary 4(33.3) 7(24.1) 0.70
Secondary 8 (66.7) 22 (75.9)
Histology
Serous 9 (75) 28 (96.6) 0.068
Nonserous 3 (25) 1(3.4)
Lymphatic invasion
Presence 4 (33.3) 20 (69) 0.045
Absence 8 (66.7) 9 (31)
Tumor with necrosis
Presence 8 (66.7) 19 (65.5) 1.0
Absence 4 (33.3) 10 (34.5)
Histological grade
Grade 3 8 (66.7) 17 (58.6) 0.73
Grades 1 and 2 4 (33.3) 12 (41.4)
Pelvic lymph node metastasis
Presence 1(16.7) 7 (70) 0.11
Absence 5(83.3) 3(30)
Retroperitoneal lymph node metastasis
Presence 0 (0) 9 (81.8) 0.002
Absence 7 (100) 2(18.2)

trial for advanced ovarian cancer, noted that patients who underwent
systematic lymphadenectomy rather than lymph node debulking had
improved progression-free survival rates but unchanged overall
survival.

Because advanced-stage ovarian cancer usually involves the pel-
vic and abdominal organs, more extended surgical procedures might
commonly be required, such as posterior pelvic exenteration, pelvic
and diaphragmatic peritoniectomy, splenectomy, and bowel resection
[36]. Retosigmoidectomy is the most common surgical procedure
that is performed when an intestinal resection is required to achieve
optimal cytoreduction [20] and effects acceptable morbidity rates
[20,37,15,38,39]. Aggressive surgical resections do not indicate the
worst prognosis when the outcomes are adjusted for residual disease
[36], and the amount of residual disease that is associated with
radical procedures is an independent predictor of survival [38].

As ovarian cancer spreads onto the peritoneal surface, the tumor
implants usually involve serosal visceral organs [40] and sub-
sequently invade the intestinal wall. Wu et al. [41] observed invasion
into the mucosa in 21% of cases. Dvoretsky et al. [42] analyzed 100
autopsies and noted wall invasion in 74% of small bowels and 71%
of large bowels. They documented a 47% rate of mesenteric lymph
node metastasis and observed that the retroperitoneal lymph node
was a common site of metastasis. The group suggested that the retro-
peritoneal lymph node metastasis was due directly to mesenteric
lymph node involvement.

There are little data on the frequency of mesenteric or mesocolic
lymph node metastasis. O’Hanlan et al. [43] evaluated 33 large and
small bowel specimens and observed lymph node metastasis in
72.7% of cases, in which there was a correlation with lymph-vascu-
lar space invasion but not with grade or depth of invasion.

Scarabelli et al. [18] reported a series of 66 patients who under-
went retosigmoid colon resection for advanced ovarian cancer. All



patients experienced invasion of the muscularis propria, resulting in
a 37.9% rate of mesocolic lymph node metastasis. Notably, 63.6% of
patients with bowel wall infiltration and positive mesocolic lymph
nodes developed hepatic recurrence.

Salani et al. [44] also reported 39 patients with rectosigmoid
colon involvement with mesocolic lymph nodes that were suitable
for analysis. They observed a 79.5% rate of mesocolic involvement,
which correlated with retroperitoneal metastasis and with any degree
of bowel invasion. However, the risk of metastasis was not associ-
ated with an increasing of depth of invasion. They did not evaluate
lymphatic invasion.

Our series had a 70.7% rate of mesenteric or mesocolic lymph
node metastasis, which correlated statistically with invasion into the
muscularis propria and lymphatic invasion. We propose a pathway of
dissemination, in which the tumor invades the intestinal wall,
accesses the lymphatic channels, and embolizes to the mesenteric
lymph nodes. We also observed a link between mesenteric lymph
node involvement and retroperitoneal involvement. Although not all
patients underwent retroperitoneal and pelvic lymphadenectomy, a
route of dissemination from the mesentery directly to the retroperito-
neal node without involvement of the pelvic nodes might exist.
Nevertheless, lymphatic drainage of the ovaries via the infundibulo-
pelvic ligament is still regarded as the chief pathway [45].

Colorectal carcinomas invade deep into the bowel wall and typi-
cally access the rich lymphatic network of the muscularis mucosa
and subserosal channels. The frequency of lymph node metastasis is
significantly associated with the depth of tumor invasion [46]. These
lymphatic channels drain into the epicolic and paracolic lymph
nodes, which subsequently empty into the retroperitoneal nodes [47].
Seventy-two percent of patients with serosal involvement from color-
ectal carcinoma develop mesocolic lymph node metastases [46],
similar to our rates of mesenteric lymph node metastasis.

The current colorectal cancer staging protocol monitors the pat-
terns of direct and nodal spread [48]. Optimally, 5 cm of palpably
uninvolved longitudinal bowel length needs to be resected beyond
the primary site. A wedge of mesentery is also resected to include
the paracolic and intermediate nodes, even if there is a clinically
uninvolved mesentery. The lymphatic drainage of the small bowel
requires similar considerations with regard to resection margins and
mesenteric wedging [49].

Because the subserosal region has a high density of lymphatic
channels, tumors that invade from the serosal surface can easily
invade these channels and embolize to regional lymph nodes [43]. In
our series, there was a high incidence of mesenteric node metastasis,
even in cases with minimal bowel invasion. Yet, when the tumor
invaded the muscularis propria, the rate of lymph node metastasis
was higher, which might be attributed to increased tumor volume,
which is generally observed when deep bowel invasion occurs, giv-
ing the tumor easy access to the lymphovascular space.

This alternative metastatic pathway resembles the lymphatic
spread of primary intestinal malignancies. Thus, a resection of
regional lymph nodes of affected organs that is similar to surgical
procedures that are performed for primary malignancies, such as col-
orectal carcinoma, might be an appropriate optimal debulking
surgery for patients with ovarian carcinoma. This pattern of spread
suggests that a sleeve resection of the intestine that lacks an under-
lying wedge of mesentery or an adequate longitudinal margin might
leave residual tumor in the mesenteric lymph nodes or in the wall,
which can become the source of local tumor recurrence.

Nevertheless, the contribution of bowel mesentery nodal disease
to overall survival disease burden and the amount of residual disease
remains poorly defined. Pathologists and gynecologic oncologist/sur-
geons should be aware of this metastatic pathway and examine
lymph nodes from resected intraabdominal organs, such as the
bowel, in cases of advanced ovarian carcinoma.

Journal of Surgical Oncology

10.

11.

14.

15.

18.

19.

Ovarian Mesenteric Lymph Node Metastasis 253

REFERENCES

. Jemal A, Siegel R, Xu J, et al.: Cancer statistics, 2010.

CA Cancer J Clin 2010;60:277-300.

. Delgado G, Oram DH, Petrilli ES: Stage III epithelial ovarian

cancer: The role of maximal surgical reduction. Gynecol Oncol
1984;18:293-298.

. Hoskins WJ, McGuire WP, Brady MF, et al.: The effect of

diameter of largest residual disease on survival after primary
cytoreductive surgery in patients with suboptimal residual epi-
thelial ovarian carcinoma. Am J Obstet Gynecol 1994;170:974—
979.

. Hacker NF, Berek JS, Lagasse LD, et al.: Primary cytoreductive

surgery for epithelial ovarian cancer. Obstet Gynecol 1983;61:
413-420.

. Chi DS, Liao JB, Leon LF, et al.: Identification of prognostic

factors in advanced epithelial ovarian carcinoma. Gynecol
Oncol 2001;82:532-537.

. Piver MS, Lele SB, Marchetti DL, et al.: The impact of aggres-

sive debulking surgery and cisplatin-based chemotherapy on
progression-free survival in stage III and IV ovarian carcinoma.
J Clin Oncol 1988;6:983-989.

. Vergote I, Tropé CG, Amant F, et al.: Neoadjuvant chemother-

apy or primary surgery in stage IIIC or IV ovarian cancer.
N Engl J Med 2010;363:943-953.

. du Bois A, Reuss A, Pujade-Lauraine E, et al.: Role of surgical

outcome as prognostic factor in advanced epithelial ovarian can-
cer: A combined exploratory analysis of 3 prospectively
randomized phase 3 multicenter trials: By the Arbeitsgemein-
schaft Gynaekologische Onkologie Studiengruppe Ovarialkarzi-
nom (AGO-OVAR) and the Groupe d’Investigateurs Nationaux
Pour les Etudes des Cancers de 1’Ovaire (GINECO). Cancer
2009;115:1234-1244.

. Eisenkop SM, Friedman RL, Wang HJ: Complete cytoreductive

surgery is feasible and maximizes survival in patients with
advanced epithelial ovarian cancer: A prospective study. Gyne-
col Oncol 1998;69:103—-108.

Aletti GD, Dowdy SC, Gostout BS, et al.: Aggressive surgical
effort and improved survival in advanced-stage ovarian cancer.
Obstet Gynecol 2006;107:77-85.

Eisenhauer EL, Abu-Rustum NR, Sonoda Y, et al.: The effect of
maximal surgical cytoreduction on sensitivity to platinum-tax-
ane chemotherapy and subsequent survival in patients with
advanced ovarian cancer. Gynecol Oncol 2008;108:276-281.

. Chi DS, Eisenhauer EL, Lang J, et al.: What is the optimal goal

of primary cytoreductive surgery for bulky stage IIIC epithelial
ovarian carcinoma (EOC)? Gynecol Oncol 2006;103:559-564.

. Bristow RE, del Carmen MG, Kaufman HS, et al.: Radical

oophorectomy with primary stapled colorectal anastomosis for
resection of locally advanced epithelial ovarian cancer. J] Am
Coll Surg 2003;197:565-574.

Spirtos NM, Eisenkop SM, Schlaerth JB, et al.: Second-look
laparotomy after modified posterior exenteration: Patterns of
persistence and recurrence in patients with stage III and stage
IV ovarian cancer. Am J Obstet Gynecol 2000;182:1321—
1327.

Mourton SM, Temple LK, Abu-Rustum NR, et al.: Morbidity of
rectosigmoid resection and primary anastomosis in patients
undergoing primary cytoreductive surgery for advanced epi-
thelial ovarian cancer. Gynecol Oncol 2005;99:608-614.

. Berek JS, Hacker NF, Lagasse LD: Rectosigmoid colectomy

and reanastomosis to facilitate resection of primary and recur-
rent gynecologic cancer. Obstet Gynecol 1984;64:715-720.

. Eisenkop SM, Nalick RH, Teng NN: Modified posterior exent-

eration for ovarian cancer. Obstet Gynecol 1991;78:879-885.
Scarabelli C, Gallo A, Franceschi S, et al.: Primary cytoreduc-
tive surgery with rectosigmoid colon resection for patients with
advanced epithelial ovarian carcinoma. Cancer 2000;88:389—
397.

Tamussino KF, Lim PC, Webb MJ, et al.: Gastrointestinal
surgery in patients with ovarian cancer. Gynecol Oncol
2001;80:79-84.



254
20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Baiocchi et al.

Hoffman MS, Griffin D, Tebes S, et al.: Sites of bowel resected
to achieve optimal ovarian cancer cytoreduction: Implications
regarding surgical management. Am J Obstet Gynecol 2005;
193:582-586.

Hertel H, Diebolder H, Herrmann J, et al.: Is the decision for
colorectal resection justified by histopathologic findings: A pro-
spective study of 100 patients with advanced ovarian cancer.
Gynecol Oncol 2001;83:481-484.

Cecil TD, Sexton R, Moran BIJ, et al.: Total mesorectal excision
results in low local recurrence rates in lymph node-positive
rectal cancer. Dis Colon Rectum 2004;47:1145-1149.
MacFarlane JK, Ryall RD, Heald RJ: Mesorectal excision for
rectal cancer. Lancet 1993;341:457-460.

André T, Boni C, Mounedji-Boudiaf L, et al.: Oxaliplatin,
fluorouracil, and leucovorin as adjuvant treatment for colon
cancer. N Engl J Med 2004;350:2343-2351.

Griffiths CT, Parker LM, Fuller AF, Jr: Role of cytoreductive
surgical treatment in the management of advanced ovarian can-
cer. Cancer Treat Rep 1979;63:235-240.

Fader AN, Rose PG: Role of surgery in ovarian carcinoma.
J Clin Oncol 2007;25:2873-2883.

Bristow RE, Tomacruz RS, Armstrong DK, et al.: Survival
effect of maximal cytoreductive surgery for advanced ovarian
carcinoma during the platinum era: A meta-analysis. J Clin
Oncol 2002;20:1248-1259.

Di Re F, Baiocchi G: Value of lymph node assessment in ovar-
ian cancer: Status of the art at the end of the second millen-
nium. Int J Gynecol Cancer 2000;10:435-442.

Burghardt E, Pickel H, Lahousen M, et al.: Pelvic lymphadenec-
tomy in operative treatment of ovarian cancer. Am J Obstet
Gynecol 1986;155:315-319.

Kigawa J, Minagawa Y, Itamochi H, et al.: Retroperitoneal
lymphadenectomy, including the para-aortic nodes in patients
with stage III ovarian cancer. Am J Clin Oncol 1994;17:230-
233.

Spirtos NM, Gross GM, Freddo JL, et al.: Cytoreductive surgery
in advanced epithelial cancer of the ovary: The impact of aortic
and pelvic lymphadenectomy. Gynecol Oncol 1995;56:345—
352.

di Re F, Baiocchi G, Fontanelli R, et al.: Systematic pelvic and
paraaortic lymphadenectomy for advanced ovarian cancer:
Prognostic significance of node metastases. Gynecol Oncol
1996;62:360-365.

Chan JK, Munro EG, Cheung MK, et al.: Association of lym-
phadenectomy and survival in stage I ovarian cancer patients.
Obstet Gynecol 2007;109:12—-19.

Chan JK, Urban R, Hu JM, et al.: The potential therapeutic role
of lymph node resection in epithelial ovarian cancer: A study of
13918 patients. Br J Cancer 2007;96:1817-1822.

Journal of Surgical Oncology

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Panici PB, Maggioni A, Hacker N, et al.: Systematic aortic and
pelvic lymphadenectomy versus resection of bulky nodes only
in optimally debulked advanced ovarian cancer: A randomized
clinical trial. J Natl Cancer Inst 2005;97:560-566.

Eisenkop SM, Spirtos NM: Procedures required to accomplish
complete cytoreduction of ovarian cancer: Is there a correlation
with “biological aggressiveness” and survival? Gynecol Oncol
2001;82:435-441.

Gillette-Cloven N, Burger RA, Monk BJ, et al.: Bowel resection
at the time of primary cytoreduction for epithelial ovarian can-
cer. J Am Coll Surg 2001;193:626-632.

Aletti GD, Podratz KC, Jones MB, et al.: Role of rectosigmoi-
dectomy and stripping of pelvic peritoneum in outcomes of
patients with advanced ovarian cancer. J Am Coll Surg
2006;203:521-526.

Tebes SJ, Cardosi R, Hoffman MS: Colorectal resection in
patients with ovarian and primary peritoneal carcinoma. Am J
Obstet Gynecol 2006;195:585-589.

Abrams HL, Spiro R, Goldstein N: Metastases in carcinoma;
analysis of 1000 autopsied cases. Cancer 1950;3:74-85.

Wu PC, Lang JH, Huang RL, et al.: Intestinal metastasis and
operation in ovarian cancer: A report on 62 cases, Baillieres
Clin. Obstet. Gynaecol 1989;3:95-108.

Dvoretsky PM, Richards KA, Angel C, et al.: Distribution of
disease at autopsy in 100 women with ovarian cancer. Hum
Pathol 1988;19:57-63.

O’Hanlan KA, Kargas S, Schreiber M, et al.: Ovarian carcinoma
metastases to gastrointestinal tract appear to spread like colon
carcinoma: Implications for surgical resection. Gynecol Oncol
1995;59:200-206.

Salani R, Diaz-Montes T, Giuntoli RL, et al.: Surgical manage-
ment of mesenteric lymph node metastasis in patients under-
going rectosigmoid colectomy for locally advanced ovarian
carcinoma. Ann Surg Oncol 2007;14:3552-3557.

Musumeci R, Banfi A, Bolis G, et al.: Lymphangiography in
patients with ovarian epithelial cancer: An evaluation of 289
consecutive cases. Cancer 1977;40:1444—1449.

Bouwman DL, Weaver DW: Colon cancer: Surgical therapy.
Gastroenterol Clin North Am 1988;17:859-872.

McDaniel KP, Charnsangavej C, DuBrow RA, et al.: Pathways
of nodal metastasis in carcinomas of the cecum, ascending
colon, and transverse colon: CT demonstration. AJR Am J
Roentgenol 1993;161:61-64.

Crucitti F, Doglietto GB, Bellantone R, et al.: Accurate speci-
men preparation and examination is mandatory to detect lymph
nodes and avoid understaging in colorectal cancer. J Surg Oncol
1992;51:153-157.

Lowden S, Heath T: Lymphatic drainage from the distal small
intestine in sheep. J Anat 1993;183:13-20.



