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Presumed early ovarian cancer with isolated 
tumor cells in para-aortic sentinel nodes
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Figure 1 Ultrasonographic image of the 
right ovarian mass with irregular walls and 
vascularized projections.

Case Presentation
A 51-year-old G

2
P

1
 woman (body mass index 29 kg/

m2) was diagnosed with an incidental adnexal mass at 
a routine screening gynecologic examination. A pelvic 
ultrasound was performed and it showed evidence of 
a 5.3 cm right ovarian mass with irregular margins 
and vascularized papillary projections (Figure 1). She 
was then referred to our institution for management. 
She reported regular menses and no menopausal 
symptom. Her past medical history was significant 
for well-controlled hypothyroidism. Her family history 
was negative for cancer. On physical examination, 

the patient was noted to have an approximately 5 cm 
non-tender fixed right ovarian mass.

Several serologic markers were obtained and 
revealed the following: CA125=272 UI/mL (normal 
range <35 UI/mL), CA19.9=1.44 UI/mL (normal range 
<40 UI/mL), CA15.3=36.9 UI/mL (normal range <32.4 
UI/mL), HE4=173 pmol/L (normal range <40 pmol/L 
in premenopausal women). An abdomino-pelvic 
magnetic resonance image confirmed the 5.3 cm 
right adnexal mass, with moderately vascularized, 
irregular intracavitary papillary projections at T1- and 
T2-weighed images. There was also evidence of two 
uterine fibroids (13 and 15 mm, respectively) and 
non-specific adenopathy in the right obturator fossa. 
No carcinomatosis or ascites was described. The 
chest X-ray was negative.

The patient was counseled and consented to 
undergo laparoscopy for right adnexectomy, frozen 
section and comprehensive surgical staging in case 
of ovarian cancer at pathological intra-operative eval-
uation (she was also offered a hysterectomy given 
her age and her elevated serum CA125; however, she 
desired to have an oophorectomy and only to proceed 
with full hysterectomy and contralateral oophorec-
tomy if the specimen was found to be malignant on 
frozen section). Before the procedure, the patient 
consented to participate in the SELLY (SEntinel Lymph 
node in earLY ovarian cancer) trial. This is a prospec-
tive study evaluating the feasibility and accuracy of 
sentinel node detection in early ovarian cancer. The 
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Figure 2 Internal view of the indocyanine green injection 
in the proper ovarian ligament (A) and suspensory ligament 
(B) using a 20-gauge needle inserted transcutaneously, 
under laparoscopic guidance. (C–D) External view of the 
indocyanine green injection.

Figure 3 Sentinel nodes in the right obturator fossa (A) and 
in the inter-cavoaortic region (B).

anticipated accrual for this trial is 132 patients. Patients included 
in this trial have a presumed stage I ovarian cancer and undergo 
sentinel lymph node mapping using indocyanine green injection in 
the suspensory and proper ovarian ligament, to identify the sentinel 
lymph node in the pelvic and lumboaortic areas. A routine system-
atic lymphadenectomy is then performed ( Clinicaltrial. gov registra-
tion number: NCT03563781.

At the time of laparoscopy, the right ovary appeared to have an 
irregular external wall. The contralateral ovary was fixed to the 
pelvic peritoneum, but no evidence of macroscopic disease was 
noted. Inspection of the upper abdomen revealed small nodules 
measuring approximately 1–2 mm at the level of the right pelvic 
peritoneum and right diaphragm. A careful and thorough explora-
tion of all the abdominal quadrants, with mobilization of the bowel, 
was performed, with no other evidence of suspicious disease. After 
peritoneal washings were obtained, a laparoscopic right salpin-
go-oophorectomy was performed. The adnexum was detached 
from its supporting structures without intra-operative rupture, 
puncture, or spillage and it was placed intact in an endobag. It was 
then removed through the umbilical port.

The frozen section evaluation revealed evidence of a high-grade 
serous adenocarcinoma in the right ovary. All peritoneal nodules 
were excised en bloc and sent for frozen section and these showed 
inflammation but no evidence of malignancy.

Dr Coleman

in addition to performing a contralateral oophorectomy 
and hysterectomy, is there a role for staging 
lymphadenectomy given the high-grade nature of the 
tumor in the right ovary?

The immediate and somewhat visceral response to this question, if 
raised intraoperatively, is “yes”. Formal staging procedures (perito-
neal biopsies, omental resection, nodal evaluation and cytology) in 
general up-stage 25–30% of patients, and approximately 1 in 11 
women with apparent stage I disease will have lymphatic metas-
tasis as the only site of extraovarian disease.1 However, as it relates 
to the patient, the crux of this question is one of the prognostic 
and predictive value of lymph node disease status. It is clear in our 
staging algorithms that such information has prognostic value; that 
is, patients with nodal metastatic disease have shorter progres-
sion-free and overall survival expectations than those who are truly 
stage I. However, how this information informs a specific patient 
at a specific point in time is difficult to both grasp and explain 
accurately, since the individual expectations of success/failure of 
therapy are binary and an individual’s performance is essentially 
unknown despite the probability estimates in a general population. 
Thus, while population-based estimates can be given to the patient, 
the most important information to be gained from nodal status is 
its therapeutic advantage. In other words, how does the informa-
tion gained from lymph node evaluation affect treatment recom-
mendations already planned without that information, and does 
nodal resection incrementally benefit the patient over those who 
do not have the procedure? In one sense, accurate surgical staging 
in this case may not measurably change the recommendation for 
adjuvant therapy, although there are important options discussed 
below. However, accurate staging that changes an apparent stage I 
to stage IIIA1(i) could enable participation in clinical trials targeting 

‘advanced stage’ disease. In this latter consideration, accurate 
staging for this patient would provide more realistic prognostic data 
and possibly enable clinical trial options, but will not appreciably 
affect the standard of care therapeutic approach.

At that time, a 20-gauge needle was inserted transcutaneously, 
under laparoscopic guidance, and 2 mL of indocyanine green 
was injected into the right proper ovarian ligament and suspen-
sory ligament, respectively (Figure 2). After approximately 10 min, 
the retroperitoneal spaces were developed. No sentinel node was 
detected in the left hemipelvis; however, two right-sided sentinel 
nodes were identified at the level of the right hemipelvis (in the 
obturator fossa) and in the inter-aorto-caval region, above the infe-
rior mesenteric artery (Figure 3). Both specimens were detached 
from the surrounding tissues and sent separately for final pathology 
with ultrastaging.
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Figure 4 Histological appearance of isolated tumor 
cells (arrow) in the inter-cavoaortic sentinel node at final 
pathological examination.

Systematic bilateral pelvic and lumbo-aortic lymphadenectomy 
was then performed, along with omentectomy, hysterectomy, left 
salping-oophorectomy and random peritoneal biopsies.

Dr Coleman

What is the evidence for consideration of sentinel 
lymph node mapping in patients with presumed ovarian 
cancer?

The concept of sentinel node mapping at any site predicates that 
non-random lymphatic drainage occurs physiologically, and that 
a limited number of nodal targets serve as the first or dominant 
location for that drainage. As such, these sentinel nodes would 
probabilistically be uniquely informative of nodal spread. Seminal 
anatomical work by Plentl and Friedman nearly half century ago 
demonstrated that preferred lymphatic trunks drained the pelvic 
viscera including the adnexa.2 The dominant routes, as expected, 
are those draining along the ovarian vessels in the paraortic region, 
as well as the common iliac and rarely presacral trunks. Valida-
tion of the concept has been demonstrated in vulval cancer and 
strong evidence supports similar decision algorithms in cervix and 
endometrial cancer. However, experience in ovarian cancer is far 
more limited with recent reports suggesting <125 documented 
cases in the literature and far fewer in patients with apparent 
stage I cancer.3 To date this experience has been favorable with 
identification of a sentinel lymph node occurring in >85% of cases 
attempted, suggesting the current techniques using dye, radiocol-
loid and indocyanine green with injections in the para-ovarian fossa 
are recapitulating anatomical and clinical expectations. However, 
validation requires performance review in node positive cases and 
in those in whom apparent limited stage disease is encountered. 
This is a rare subset but fortunately at least two prospective clinical 
trials are underway to assess this strategy.

Dr Coleman

is there a role for routine frozen section of the 
sentinel lymph node in order to avoid a systematic 
lymphadenectomy?

The answer to this question is more complex than it might seem, as 
one must consider the circumstances under which the procedure is 
being done and what the treatment algorithm will be based on the 
resultant intra-operative data. Since prospective phase III studies 
assessing the therapeutic role of lymphadenectomy in advanced 
stage ovarian cancer patients have been negative, the information 
gathered at the time of frozen section would be essentially the 
avoidance of routine bilateral staging sampling. However, if adju-
vant chemotherapy is already going to be recommended, the infor-
mation gathered by the procedure will likely add little unless gross 
disease is appreciated during exploration. Further, since the tech-
nique is not validated, the use of intra-operative frozen sectioning 
would not be necessary since staging sampling would accompany 
the procedure to assess the performance of sentinel lymph node 
mapping. If we suppose that sentinel lymph node mapping in 
ovarian cancer is validated, then the role of routine sentinel lymph 
node frozen sectioning might be helpful in avoiding lymphadenec-
tomy if a node is identified. Again, the impact of histologically posi-
tive or negative findings may have a lesser role. In other tumor 

types, including gynecological tumors, the accuracy of intra-op-
erative assessment is high (>90%), even without step-sectioning 
and ultrastaging. Further, one-step nucleic acid amplification (CK19 
mRNA) has been successful in patients with breast cancer avoiding 
a delayed secondary operation, and has been piloted in gyneco-
logical tumors.4 5 Variance in pathology department expertise and 
capability for intra-operative assessment makes a recommenda-
tion for routine frozen section difficult, even when that informa-
tion will be used for tailored additional procedures, such as formal 
lymphadenectomy. In the current case, this would be more difficult 
to mandate other than to determine if a node was obtained from the 
mapping procedure.

In our institution, we routinely leave a drain after lymphadenec-
tomy and the patient was noted to have >500 mL of serous fluid 
drainage; thus the patient was discharged on post-operative day 3 
after removal of the drain. Final pathology confirmed a high-grade 
serous adenocarcinoma of the right ovary infiltrating the capsule, 
with negative peritoneal washing. The contralateral adnexum, 
uterus, omentum, peritoneal biopsies, and 15 pelvic nodes were 
negative for disease. The pelvic sentinel lymph nodes were also 
negative for disease. Interestingly, the specimen labelled ‘inter-aor-
tocaval supramesenteric sentinel node’ showed no evidence of 
disease on routine hematoxylin and eosin staining, but the ultra-
staging revealed three lymph nodes with isolated tumor cells in two 
of the three lymph nodes (Figure 4). All other 10 lumbo-aortic nodes 
were negative for disease.

Dr Zannoni
The pathological examination of the supramesenteric, inter-ca-
voaortic node (Figure 4) revealed the presence of isolated tumor 
cells, defined as fewer than 200 carcinoma cells mainly arranged 
in small glandular clusters (arrow). Neoplastic cells showed the 
same morphology as the ovarian mass, consistent with high-grade 
serous carcinoma. In detail, tumor cells exhibited an abundant 
eosinophilic cytoplasm and marked nuclear atypia with prominent 
nucleoli.
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Dr Coleman

Based on the final pathology, what should be the FiGo 
stage designation for this patient?

Although isolated tumor cells are not specifically addressed in the 
most recent revision of the ovarian cancer FIGO (Fédération Inter-
nationale de Gynécologie et d’Obstétrique) staging (published in 
2014), a new category in stage III accounts for the more favorable 
prognosis of women with node-only metastatic disease. Specifi-
cally, isolated micrometastatic nodal disease is now subclassified 
based on the metastatic deposit size (≤10 mm or >10 mm in 
greatest dimension). However, it is commented that the prognostic 
implication of this subcategorization is unknown. Under these 
considerations the patient's FIGO stage would be IIIA1(i).

What is the significance of isolated tumor cells in 
patients with ovarian cancer?

The significance of isolated tumor cells in ovarian cancer is largely 
unknown. However, with systematic ultra-staging by step sectioning 
combined with metastatic disease cellular marker assessment (eg, 
cytokeratin immunohistochemistry and CK19 mRNA copy number), 
the prevalence of micro-metastases is rising. Acknowledgement is 
also finding its way into the staging system where isolated tumor 
cells are sometimes designated as pN0(+). Many feel this is justi-
fied in breast cancer for instance, as some studies have associated 
isolated tumor cells with poorer prognosis, higher probability for 
non-sentinel lymph node metastases, and higher rates of local and 
distant recurrence.6 However, management algorithms in many 
cases are essentially unchanged despite finding isolated tumor 
cells, highlighting that the clinical predictive value is low or uncer-
tain. Given this uncertainty, a more global assessment of factors 
driving clinical care recommendation would be prudent. In ovarian 
cancer specifically, adjuvant therapy is recommended for nearly 
all women with invasive disease, so the clinical conundrum would 
really only apply to those women with grade 1 (or low grade) or 
grade 2, stage IA or IB disease. In such cases and without data 
to the contrary, finding isolated tumor cells would likely lead to a 
more aggressive treatment posture such as the administration of 
chemotherapy.

Would you recommend adjuvant treatment to this patient 
based solely on the isolated tumor cells?

As stated above, conservatively, one would have to consider isolated 
tumor cells as a reflection of early metastatic disease. Some reports 
in other solid tumors, such as endometrial, breast cancer and 
melanoma, have implied that patients with isolated tumor cell-only 
positive nodes had higher risk factors or fared worse than those 
who were node negative.7 8 However, as more data emerge, it may 
be revealed that isolated tumor cells have limited additional inde-
pendent prognostic implications.9 Nevertheless, in the current case, 
other prognostic factors (high grade) are dictating the treatment 
recommendation, which is also appropriate for stage III disease. As 
stated above, the incremental therapeutic benefit of removing these 
nodes is likely to be trivial.

The patient was counseled to undergo chemotherapy with carbo-
platin (AUC 5) and paclitaxel (175 mg/m2) every 21 days for six 
cycles, and at the time of this report she had completed the fourth 
cycle of such therapy.

Dr Coleman

How many total cycles of therapy would you recommend 
for this patient?

I would agree with the authors’ stated plan. Although data from 
GOG-157 showed that an abbreviated course of combination 
chemotherapy was statistically the same as six cycles of standard 
therapy, this patient is considered to be potentially curable and 
such recommendations would need to be looked at carefully.10 It 
is noteworthy that the estimated rate of recurrence at 5 years for 
both stage I and stage II patients was higher, albeit not statistically, 
among patients receiving three cycles of paclitaxel and carboplatin. 
In a subsequent analysis isolating the high-grade serous subgroup, 
an improvement in disease-free survival with six cycles of the 
therapy was suggested, raising the hypothesis that a full course 
of chemotherapy is needed in these patients.11 It is clear from 
observational (non-treatment) studies previously reported that a 
substantial portion of these patients do not have a recurrence and 
as such do not require chemotherapy. However, those who do have 
a recurrence are usually found with metastatic disease given that 
there is no diagnostic survey that can identify early or limited recur-
rent disease. Not surprisingly, these patients had survival charac-
teristics similar to those with advanced stage primary disease (eg, 
median progression-free survival of 14 months).12

DisCussant ClosinG summary
The authors are to be commended on their investigation of 
lymphatic mapping and sentinel node identification in ovarian 
cancer patients as part of a prospective clinical trial. The finding of 
metastatic disease in otherwise grossly apparent stage I disease 
has been known for some time. However, the recommendations 
for adjuvant therapy have largely been founded on an incomplete 
understanding of the pathophysiology of disease in these patients. 
As mentioned, even patients with high-grade limited stage disease, 
for whom adjuvant therapy has been routinely recommended, 
are cured by the surgical procedure alone. Techniques for identi-
fying early metastatic disease, such as the sentinel node mapping 
concept, may help to further define the precision of therapy needed 
for the patient. Currently, our diagnostic evaluation of these highly 
selected lymph nodes is limited to immunohistochemistry and 
molecular survey, but it is likely that much more detailed analysis 
will become available, including, for instance, how the immune 
system is educated by the presence of these tumor cells. Through 
this continued work, highly precise individualized treatment regi-
mens may subsequently emerge.
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