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Abstract

The aim of this study was to assess the patient’s clinical outcome following complete or incomplete surgical staging in cases

treated for an early stage low-malignant-potential ovarian tumour (LMPOT). One-hundred and one patients treated between 1965

and 1998 for a early stage I LMPOT were reviewed according to whether the initial surgical staging was complete (Group 1/defined

by peritoneal cytology+peritoneal biopsies + infracolic omentectomy) or incomplete (Group 2/omission of at least one of the

peritoneal staging procedures described above). Complete and incomplete surgical stagings were carried out in 48 (48%) and 53

(52%) patients, respectively. Four (8%) LMPOT recurrences were observed in Group 2, all following conservative management, but

there were no recurrences in Group 1. No relapses with invasive carcinoma or peritoneal disease and no tumour-related deaths were

observed. The absence of complete peritoneal staging in patients with an apparent ‘‘stage I’’ LMPOT increased the recurrence rate.

However, this surgical restaging (in cases of incomplete initial surgery) does not modify the survival of patients with apparent ‘‘stage

I’’ LMPOT misdiagnosed during the initial surgery. This procedure could probably be omitted: (1) if the peritoneum is clearly

reported as ‘‘normal’’ during the initial surgery; (2) in the absence of a micropapillary pattern; and (3) if the patient agrees to be

carefully followed-up.

� 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

Low-malignant-potential ovarian tumours (LMPOT)

are defined as being devoid of frank stromal invasion at

histological examination and are characterised as ex-

hibiting less aggressive behaviour than invasive epithe-

lial ovarian tumours [1]. Between 60% and 85% of

LMPOT are diagnosed at an early-stage (tumour con-
fined to one or both ovaries) [2]. The 10-year relative

survival in patients with ‘‘stage I’’ disease (according to

the 1987 The International Federation of Gynecology
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and Obstetrics (FIGO) classification) is excellent (99% in

the series reported by Trimble and collegues) [2]. The

usual treatment of ‘‘apparently early-stage’’ LMPOT is

a hysterectomy with bilateral salpingo-oophorectomy

(or conservative surgery in young patients) and perito-

neal staging procedures (peritoneal cytology, multiple

peritoneal biopsies and infracolic omentectomy) [3].

Most LMPOT develop in young patients. However,
many tumours are misdiagnosed at the time of initial

surgery and in such cases, peritoneal staging procedures

are not performed. A further operation is often required

for adequate surgical management and to verify the

initial stage of the disease. Very few series in the litera-

ture have compared the outcomes of patients with

‘‘apparently early-stage’’ LMPOT [4]. The aim of this
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study was to assess clinical outcomes following complete

and incomplete surgical staging in patients treated for

an early-stage LMPOT.
2. Patients and methods

2.1. Patients

From 1965 to 1998, 101 patients treated at and/or

referred to the Institut Gustave Roussy for a LMPOT

that was macroscopically confined to the ovary(ies) were

reviewed. We did not request Institutional Review
Board (IRB) approval for this study because of its ret-

rospective nature. The histopathological review of the

ovarian tumour and peritoneal implants was performed

by one of the authors. LMPOT was defined as an

ovarian tumour with: (1) stratification of the epithelial

lining; (2) the formation of microscopic papillary pro-

jections; (3) the presence of nuclear atypia and most of

all; (4) the absence of frank stromal invasion [5–7]. The
staging system used was the 1987 FIGO classification

[8]. The stage was recorded using the macroscopic de-

scription during the surgical procedure. The definition

of stage I disease is a tumour limited to one or both

ovaries (with or without positive peritoneal cytology – if

performed). During this period, 101 patients were con-

sidered as having macroscopic stage I disease, based on

the macroscopic exploration at the initial surgery.

2.2. Surgical treatments

In patients with apparent ‘‘stage I’’ disease (no mac-

roscopic disease on the omentum and/or abdomino-

pelvic peritoneum), complete surgical staging was

defined as: peritoneal cytology, routine multiple perito-

neal biopsies and infracolic omentectomy (�total)
(Group 1). Incomplete staging was defined as the lack of

at least one of the above-mentioned procedures (Group

2). Additional surgical staging procedures were occa-

sionally performed (biopsies of the contralateral ovary

during conservative treatment and a pelvic and/or para-

aortic lymphadenectomy), but they had no influence on

the assignment of patients to one of the 2 groups. These

staging procedures were performed when the ovarian
tumour was removed (during initial surgery) if the di-

agnosis of LMPOT was made during the surgical pro-

cedure (frozen section analysis) or during reassessment

surgery if the LMPOT had been misdiagnosed during

treatment of the ovarian tumour.

The surgical treatment of the ovarian tumour could

be radical (bilateral salpingo-oophorectomy with or

without hysterectomy) or conservative (preserving the
uterus and salvaging at least a portion of one ovary) in

order to preserve fertility. Four types of conservative

surgical procedures were possible: unilateral adnexec-
tomy (UA), UA+contralateral cystectomy (UA+CC),

unilateral cystectomy (UC) and bilateral cystectomy

(BC). The type of surgical procedure performed (treat-

ment of the ovarian tumour and staging procedures) was

dependent on the date of treatment, on the team of
surgeons and on whether the LMPOT was diagnosed

during or after the surgical procedure.

Patient follow-up included a clinical examination,

blood tests (CA 125), and an ultrasound scan (US) every

3 months during the first year following the procedure,

then every 6 months for 2 years and then yearly there-

after. Follow-up was defined as the time from the end of

treatment to the last visit. Clinical outcomes were
studied according to the completeness/incompleteness of

the peritoneal staging procedures: complete (Group 1)

or incomplete (Group 2).

Overall survival could not be studied because of a

lack of events (no disease-related deaths). The v2 test

was used for the statistical analysis and a P value of

<0.05 was considered statistically significant. Medians

were compared using the Mann–Whitney test.
3. Results

3.1. Patient characteristics

The median age of the patients at the time of the

surgical procedure was 45 years (range, 17–82 years).
Seventy-three patients underwent only one surgical

procedure and 28 were submitted to reassessment sur-

gery in order to complete the staging procedure in a

median delay of 90 days (range, 8–243 days). The his-

tological types of LMPOT were serous in 60 cases,

mucinous in 30 cases, mixed in 10 cases and endome-

trioid in 1 patient. Among the patients with a serous

tumour, stromal microinvasion was found in 10. The
surgical procedure was performed by laparotomy in 98

patients and by laparoscopy in three.

Conservative treatments (during initial and/or reas-

sessment surgery if performed) were carried out in 37

patients (37%): UA (n ¼ 31), UA+CC (n ¼ 2), UC

(n ¼ 3) and BC (n ¼ 1). In 9 patients treated by UA or

UC, a biopsy of the macroscopically normal contralat-

eral ovary was performed. These systematic biopsy
specimens of the macroscopically normal contralateral

ovary were all normal at histological analysis. Surgical

staging was complete in 48 patients (48%) and incom-

plete in 53 (52%). Complete surgical staging was more

frequently performed in cases of radical treatment (56%)

compared with conservative management (32%). None

of the 3 patients treated by laparoscopy had complete

peritoneal staging whereas 48 (49%) of the patients
treated by laparotomy had complete staging (P ¼ 0:09).
Details concerning the patient’s age, histological sub-

types and the characteristics of the surgical procedures



Table 1

Characteristics of 101 patients according to the group of treatment

(Group 1: complete staging and Group 2: incomplete staging)

Group 1 Group 2 Total

Median age/years (range) 49 (17–82) 44 (19–69) 45 (17–82)

Histological subtypes

Serous 28 32 60

Mucinous 12 18 30

Mixed 7 3 10

Endometrioid 1 0 1

Presence of stromal

microinvasion

7 3 10

Stagea

IA 30 39 69

IB 4 5 9

IC 14 9 23

Surgical staging procedures

Peritoneal cytology 48 19 67

Omentectomy 48 8 56

Peritoneal biopsies 48 6 54

Pelvic lymphadenectomy 11 4 15

Para-aortic

lymphadenectomy

3 0 3

Surgery of the ovarian tumour

Conservativeb 12 25 37

UA 10 21 31

UA+CC 0 2 2

UC 1 2 3

BC 1 0 1

Contralateral ovarian

biopsies

5 4 9

Radical 36 28 64

Laparotomy 48 50 98

Laparoscopy 0 3 3

Total 48 53 101

BC, bilateral cystectomy; CC, contralateral cystectomy.
a Stage of the disease defined on the basis of histological results of

ovary(ies) and peritoneal cytology (if performed) in Group 2.
bU, Unilateral; A, adnexectomy; C, cystectomy.
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in both groups are given in Table 1. In patients in Group

1, the procedures performed at initial and reassessment
surgery (if performed) are given together in one group in

Table 1. In 40 patients with mixed and/or mucinous

tumours, 7 had a previous appendectomy. Overall, an

appendectomy was performed in 14 patients (2 of them

had mucinous tumours). The histological analysis of the

appendix was normal in all patients.

Histological results of extra-ovarian disease led to

upstaging of 14 patients who had a serous tumour (9
diagnoses based on isolated positive peritoneal cytology

and 5 on peritoneal implants): 8 (17%) patients were

upstaged in Groups 1 and 6 (11%) in Group 2. The di-

agnoses in some of the upstaged patients in Group 2

were based on peritoneal cytology or omentectomy

(among the 8 patients who had undergone an omen-

tectomy without other staging procedures). Fourteen
patients had positive peritoneal cytology. One of these

patients was upstaged due to positive implants on the

omentum and four had macroscopic excrescences on the

surface of both ovaries (stage IC). In the other 9 patients

with positive cytology, the initial stage was IA in 7 and
IB in 2 patients. Among these 9 ‘‘upstaged’’ patients, 6

(5 stage IA and 1 stage IB) were in Group 1 and 3 (2

stage IA and 1 stage IB) in Group 2. Five patients had

microscopic peritoneal implants (without suspicious le-

sions during the surgical procedure) in the omentum

(stage IIIA according to the 1987 FIGO classification).

Upstaging was not based on the histological analysis of

multiple peritoneal biopsies and/or resected lymph
nodes in any patient. None of the patients with a mu-

cinous tumour were upstaged.

3.2. Clinical outcomes

The median duration of follow-up was 75 months

(range, 0–351 months). The median duration of fol-

low-up in Groups 1 and 2 were (respectively) 60
months (range, 0–264 months) and 120 months (range,

0–351 months), respectively (P ¼ 0:006). There were

no tumour-related deaths. Twelve patients died of

intercurrent disease that was not related to their pelvic

malignancy. Four (8%) patients relapsed in Group 2

and none (0%) in Group 1 (v2 ¼ 3:24=P ¼ 0:07). All

of the recurrences were serous tumours and all de-

veloped on a spared ovary following conservative
management. Conservative management in these 4

patients (with stage IA in 2, IB in 1 and IC in last

one) was: UA (n ¼ 2); UA+CC (n ¼ 1) and UC in

the last patient. One of these patients had a routine

ovarian biopsy of the remaining ovary (proven normal

at histological analysis). The delay in recurrence (from

the initial conservative treatment) was: 7, 10, 15 and

243 months. None of the patients relapsed with peri-
toneal disease and/or ovarian carcinoma in a spared

ovary. None of the 5 patients who were upstaged

following reassessment surgery (to stage IIIA with

non-invasive implants) relapsed. All recurrences were

treated surgically: contralateral adnexectomy with

hysterectomy (n ¼ 2), UA+CC (n ¼ 1) and UC

(n ¼ 1). In 2 patients conservative treatment was also

performed for the recurrence. All patients whose re-
currence was initially treated conservatively are cur-

rently alive without disease (8, 42, 110 and 197

months after treatment of the in recurrent disease).

In patients treated conservatively, 4 pregnancies (in

4 patients) were observed in Groups 1 and 9 (in 5

patients) in Group 2. The median delay between the

treatment of the LMPOT and pregnancy was 39

months (range, 3–84 months). One patient had 2
pregnancies following conservative treatment (cystec-

tomy) of a recurrent LMPOT. These 13 pregnancies

were obtained spontaneously.
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4. Discussion

Surgical staging is considered an important step in

the management of LMPOT. Complete surgical staging

helps determine the true disease stage so that, ideally,
adjuvant therapy can be administered to patients with

unfavourable histological results (invasive peritoneal

implants). In fact, surgical staging is complete at initial

management of LMPOT in only a minor proportion of

patients, one of the chief explanations being that ma-

lignancy is not suspected at initial surgery (main rea-

sons: the cyst does not look suspicious; the frozen

section analysis is not available, or this peroperative
analysis misdiagnoses the borderline nature of the

ovarian tumour. In a recent large series concerning

staging procedures in patients treated for a LMPOT,

only 12% of patients had complete surgical staging (in-

cluding multiple biopsies of the peritoneum and lymph

node sampling) [9]. This rate is related to the specialty of

the surgeon: 50% of gynaecological oncologists per-

formed complete staging compared with 9% of obste-
trician–gynaecologists and 0% of general surgeons [9].
Table 2

Literature review of results of surgical restaging in patients with a ‘‘stage I’’

References N stage I N (%) upstaged Characteristic

Location

Nation and Krepart [10] 55 NI Omentum¼ 2

Nodes¼ 3

Helewa and colleagues [11] 9 1 (11%) NI

Yazigi and colleagues [12] 25 6 (24%) Perit. cytology

Nodes¼ 4

Spared ovary

Hopkins and Morley [13] 15b 7 (47%) Peritoneum¼
Omentum¼ 2

Contralateral

ovary¼ 1

Snider and colleagues [14] 27 5 (19%) Peritoneum¼
Omentum¼ 1

Omentum¼ 2

Winter III and

colleagues [4]

31 8 (26%) Appendix¼ 2

Uterine serosa

Nodes¼ 3

Perit. cytology

Querleu and

colleagues [15]

30 8 (27%) Omentum¼ 1

Peritoneum¼
Nodes¼ 1

Perit. cytology

Land and colleagues [16] 56 4 (7%) Contralateral

tube¼ 1

Contralateral

ovary¼ 1

Present series 48 8 (17%) Perit. cytology

Omentum¼ 2

aNI, Not indicated; perit., peritoneal.
bMixed stages of the disease (I and II).
Three points need to be considered when studying the

results of surgical staging in LMPOT: (1) the charac-

teristics of upstaged patients; (2) the impact of staging

on survival; and (3) patients in whom staging could be

safely omitted need to be defined.
Table 2 presents a review of the literature data con-

cerning the results of surgical restaging in patients with

stage I disease [4,10–16]. The rates of upstaged patients

varies between 7% and 47% (Table 2). These rates are

high and could justify performing systematic surgical

staging. However, restaging was also associated with

significant morbidity: in the series by Snider and col-

leagues [14] 2/27 (7%) patients experienced major mor-
bidity following surgical staging by laparotomy. Querleu

and colleagues [15] observed a similar complication rate

in patients treated by laparoscopy.

What are the clinical implications of upstaging? We

know that the most important prognostic factor in pa-

tients with LMPOT is the disease stage and, particu-

larly, the histological subtype of peritoneal implants in

patients with stage II/III disease. Progression to invasive
disease occurs in 2–30% of patients with non-invasive
borderline ovarian tumours

s of upstaging

Macroscopic Microscopic Non-invasive

implants

Invasive

implants

NIa NI NI NI

NI NI NI NI

¼ 2 NI NI 0 0

¼ 2

3 5 2 NI NI

3 0 5 4 1 (peritoneum)

NI NI NI 1 (peritoneum)

¼ 1

¼ 5

NI NI 2 0

1

¼ 2

NI 4 NI NI

¼ 6 0 8 2 0
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implants on the peritoneum, while 30% of patients with

invasive implants experience such progression [17–19].

Treatment of patients with peritoneal disease is based on

complete surgical resection which is the only procedure

in patients with non-invasive implants. Spontaneous
regression of non-invasive implants is also possible after

salpingo-oophorectomy [20]. Chemotherapy is only in-

dicated in patients with invasive peritoneal implants

even if adjuvant treatment has not been demonstrated to

afford a gain in survival in LMPOT patients. The most

frequent sites of extra-ovarian disease are the perito-

neum and the omentum according to the characteristics

of upstaged patients in the literature. In the series by Lin
and colleagues [9], the pelvis and the abdominal peri-

toneum were positive in 58% and 48% of the patients,

respectively, and invasive implants were found in only

9% and 14%. The omentum was positive in 39% (with

invasive implants in 9%) [9]. In the series by Johnson

and colleagues [21], positive samples were found in:

peritoneal biopsy specimens in 30%, the omentum in

21% and the diaphragm in 5%. However, it is very dif-
ficult to know whether those lesions were macroscopi-

cally visible or only discovered after microscopic

examination in patients without macroscopic disease. In

the series by Johnson and colleagues [21], 24 of 29 pa-

tients with positive biopsy specimens had visible identi-

fiable disease: 16 of 17 with omental disease and 20 of 23

with peritoneal disease. Unfortunately, the initial stage

and histological subtypes in the 5 patients with implants
diagnosed only following histological examination were

not detailed [21]. In our series, 5 upstaged patients had

microscopic non-invasive implants found at histological

examination of the omentum. The yield of multiple

peritoneal biopsies was zero in our study. Furthermore,

the discovery of implants on the omentum did not

change the management of our patients. The 5 patients

never relapsed after treatment of their LMPOT. In the
experience reported by Leake and colleagues [22], 9

patients (17%) with an apparently normal omentum

were found to have microscopic disease, but the peri-

toneal status was not discussed. Positive peritoneal cy-

tology was found in 14 patients and this led to upstaging

in 9 of them (from stage IA to IC in 7 and IB to IC in 2).

However, this finding had no implications for the

management of these patients and therefore treatment
was not modified.

With the exception of patients who are upstaged

following lymph node resection for they represent spe-

cial cases, the only way to modify the management of

patients with apparent ‘‘stage I’’ LMPOT is to deter-

mine the percentage of patients with an apparently

normal peritoneum who are upstaged because invasive

implants are found at microscopic examination. We
have previously seen that surgical resection of macro-

scopic disease should be performed if macroscopic exc-

rescences are found on the peritoneum at initial surgical
staging or restaging in patients with LMPOT confined

to one or both ovary(ies). If non-invasive implants are

found in a patient with a macroscopically normal peri-

toneal cavity, following microscopic examination of

specimens removed during complete peritoneal staging,
further surgical management is not necessary. Comple-

tion surgery is pointless in the absence of visible mac-

roscopic peritoneal disease. For patients with

microscopic invasive implants found only during mi-

croscopic examination (with an apparently normal

peritoneum at surgical staging), upstaging does not

modify surgical management, but the only question in

such cases is whether adjuvant treatment is required.
This is the only case where, in theory, treatment could

be modified following peritoneal staging in patients with

LMPOT. What is the frequency of such cases? It is very

difficult to clearly determine this rate because, several

aspects (were peritoneal implants visible or found only

microscopically? If so, were implants invasive or non-

invasive disease?) were not mentioned in the papers in

the literature. In actual fact, only two series reported
one patient with invasive implants unveiled at the his-

tological examination [4,14]. In the series by Snider and

colleagues, ‘‘1 patient had a positive biopsy of the

peritoneum of the sigmoid and in the series by Winter

and colleagues’’ ‘‘only 1 patient had invasive peritoneal

implants’’ [4,14]. However, we do not know whether the

latter patient had stage I or II disease [4]. In our series,

as in the series by Querleu and colleagues [15], none of
the upstaged patients had invasive implants following

peritoneal or omental biopsies. In the series by Land

and colleagues [16], 4 of 56 surgically staged patients

with stage 1A disease were upstaged: 2 of them due to

positive cytology (but this fact did not change the

treatment of the patient), 1 patient based on microscopic

disease in a Fallopian tube and the last 1 based on re-

sidual disease in the contralateral ovary after initial
cystectomy. In none of these cases did the discovery

of microscopic extra-ovarian spread alter the post-

operative treatment of patients (indication for adjuvant

therapy). Thus, in patients with an apparently normal

peritoneum, the yield of systematic surgical staging in

identifying patients in whom adjuvant therapy should be

delivered (microscopic invasive implants) is very low.

In several series reported in Table 2, patients were
upstaged based on the histological analysis of lymph

nodes [4,10,12,15]. In the series by Querleu and col-

leagues [15], the only patient who received adjuvant

treatment after surgical restaging was a patient with a

borderline lesion in pelvic nodes. In the literature,

0–36% of patients with a borderline tumour apparently

confined to the ovary (stage I disease according to the

FIGO classification) had nodal involvement (stage IIIC
according to the FIGO classification) [12,16,23,24].

Land and colleagues [16] reported on the absence of

nodal spread in a series of 26 patients who underwent
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lymph node sampling for stage I disease. In one of our

previous reports, 8 patients had nodal spread from a

LMPOT [25]. None of the patients with early-stage

disease had nodal involvement found at the histological

analysis of lymph nodes removed during initial surgery
[25]. Only one patient with a primary stage II serous

LMPOT had para-aortic nodal involvement (stage IIIC)

discovered at the para-aortic lymphadenectomy per-

formed during second-look surgery (at the end of che-

motherapy) [25]. Furthermore, the prognosis is excellent

in these patients: none of our patients with nodal spread

died of their disease. Leake and colleagues [24] observed

that the survival of patients with nodal involvement was
not statistically different from that of patients with

negative nodes. However, the risk of recurrence was

higher in patients with nodal involvement associated

with peritoneal lesions [24]. In Di Re’s study [23], no

recurrences occurred among the 9 patients with positive

nodes and survival was identical to that of patients with

negative nodes. These results seem to suggest that sys-

tematic lymphadenectomy need not be performed in
patients treated for early-stage LMPOT [3]. Only en-

larged or suspicious nodes should be removed during the

surgical procedure. If patients are treated for LMPOT

using a laparoscopic approach, palpation of pelvic and

para-aortic areas is impossible. Then, pre-operative

imaging (CT scan) should be performed to explore these

areas and to detect nodal enlargement.

The clinical impact (modification of treatment) of
surgical restaging appears to be low in LMPOT, but is

there any impact on survival? In the comparative series

by Land, 1/25 patients not submitted to a restaging

procedure died of their disease [16]. This patient re-

lapsed at the age of 79 years, 108 months after treatment

of the borderline tumour. Details about the character-

istics of the initial tumour were not given [16]. Fur-

thermore, the authors stated in the Table of their
interesting paper about this patient: ‘‘one death from

disseminated cancer?’’ [16]. The precise diagnosis of the

recurrence was apparently not available. In the group of

56 staged patients, no deaths were observed [16]. How-

ever, the rates of recurrent disease in both groups were

not given. Consequently, only 1 recent series has com-

pared clinical outcomes (recurrences and deaths) of

completely staged and incompletely staged patients with
stages I and II LMPOT [4]. Survival and recurrences

rates were similar in both groups of patients [4]. Nev-

ertheless, 2 patients died in both groups in this study [4].

Our study is a larger series. Although there were no

LMPOT-related fatalities, the recurrence rate was

higher in the incompletely staged patients in our study.

The longer median duration of follow-up in Group 2

compared with Group 1 (120 versus 60 months) could
account for this difference. Another explanation for this

difference in the recurrence rates is that the number of

patients treated conservatively was higher in Group 2
compared with Group 1 (47% versus 25%); indeed, there

was a greater number of young patients with an initial

diagnosis of LMPOT in Group 2. In the literature, the

rate of ovarian recurrence following conservative treat-

ment varies from 0% to 22% [26–33]. This rate is higher
following cystectomy (12–37.5%) [26,28,34,35]. As cys-

tectomy yields high recurrence rates, unilateral adnex-

ectomy should be the preferred conservative treatment.

Cystectomy should be reserved for patients treated for a

recurrent borderline tumour with a previous history of

an adnexectomy and obviously wishing to preserve their

fertility. Even if conservative surgery increases the risk

of ovarian recurrences, recurrent disease is in most cases
a new LMPOT on the remaining ovary which can be

easily treated with surgery alone. As recurrent invasive

ovarian carcinoma is unusual, patients’ survival is not

affected by this conservative approach [32,33,36]. The

recurrence rate was higher in Group 2 because more

patients were treated conservatively, but this higher re-

currence rate had no influence on survival. As there

appears to be no impact on survival, surgical restaging
could probably be safely omitted in young patients who

were initially treated conservatively without complete

staging procedures (due to misdiagnosis during initial

surgery).

Thus, in clinical practice, if initial surgery for

LMPOT is incomplete, two options could be considered:

(1) surgical restaging by laparoscopy (with completion

of the unilateral oophorectomy if a cystectomy alone
was initally carried out, peritoneal washings, multiple

peritoneal biopsies and an infracolic omentectomy); or

(2) careful follow-up (based on clinical examination, US

and blood markers). A new surgical approach would

only be considered in cases of an ovarian recurrence.

The final decision to restage must therefore be individ-

ualised, taking into consideration the patient’s desires

and possibilities (compliance with follow-up) and the
surgeon’s concerns.

If surgical restaging could be avoided in some pa-

tients with LMPOT, could it be dispensed within all

cases? We think that this could only be possible in pa-

tients in whom the aspect of the peritoneum of the

abdomino-pelvic cavity is normal at initial surgery and

clearly documented. If the status of the peritoneum is

not clearly stated, patients should undergo a staging
procedure.

Histological subtypes also have an influence on the

procedures required during surgical staging. In patients

with a mucinous tumour, an appendectomy should be

included in the peritoneal staging because mucocoele of

the appendix could be discovered during treatment of a

mucinous LMPOT. However, in our series as in the

series by Snider and colleagues, none of the patients
with a mucinous LMPOT confined to the ovary(ies)

were upstaged. In the series by Land and colleagues [16],

1 of 23 patients with a mucinous tumour was restaged
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due to positive peritoneal cytology. This result did not

modify the treatment of this patient. Considering these

results, surgical restaging could probably be omitted,

particularly in this subgroup of patients. A new LMPOT

entity, ‘‘micropapillary serous carcinoma’’ (MPSC) has
recently been described [37]. This micropapillary pattern

was more often associated with invasive than non-

invasive implants [37]. In this initial report, recurrences

and mortality rates were higher in patients with MPSC

than among patients with a borderline tumour without a

micropapillary pattern [37]. Nevertheless, the prognostic

value of a MPSC component remains debatable [38,39].

As LMPOT with a micropapillary pattern is more fre-
quently associated with invasive peritoneal disease,

perhaps complete surgical staging should be maintained

in this subgroup.

Finally, the apparent stage of the disease is also im-

portant. In patients with stage II disease (implants in the

pelvic peritoneum), the rate of upstaging is high and

could modify post-operative therapy; indeed, even if

only non-invasive implants are found on the pelvic
peritoneum, invasive implants could arise in the upper

abdomen. In the series by Yazigi and colleagues [12], 3/4

(75%) stage II tumours were upstaged based on the

histological examination of the omentum. Patients with

stage II disease should therefore undergo complete

peritoneal staging (omentectomy and peritoneal biopsies

of the upper abdomen). This is why, unlike the other

series reported [4], only patients with stage I disease were
included in our analysis.

In conclusion, this series seems to suggest that

surgical restaging (in case of incomplete initial sur-

gery) does not modify the survival of patients with

apparent ‘‘stage I’’ LMPOT misdiagnosed during ini-

tial surgery. This procedure could probably be omit-

ted: (1) if the peritoneum is clearly reported as

‘‘normal’’ during initial surgery; (2) in the absence of
a micropapillary pattern; and (3) if the patient agrees

to be carefully followed-up.
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