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Background

Ovarian cancer (OC) is the leading cause of death among 
gynecological cancers, and the fifth leading cause of death 
in women among all cancers (1). Despite improvements in 
technology and the accuracy of radiological and laboratory 
diagnostic tests, around 60% of OC is actually diagnosed 
at an advanced stage, which therefore remains the main 
prognostic factor (1).

The complete surgical removal of the disease, followed 
by platinum based chemotherapy, has still the greatest 
impact on survival for advanced OC (2,3), while a fertility 
sparing surgery (FSS) appears to be safe just in patients 
with low-grade stage IA (serous, endometrioid or mucinous 
expansile subtype) (4,5), and acceptable for stage IC1 
tumors, where about 50% of recurrences are located in 
the remaining ovary and therefore suitable for subsequent 
surgery (6).
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The 5-year survival rates have modestly changed for 
decades, and mostly depend on the stage of the disease at 
diagnosis, reaching 70–80% in early stage ovarian cancer 
(ESOC) and dropping down to 20–25% in advanced stage 
disease (7).

Furthermore, despite promising findings on new targeted 
therapy regimens, recurrence rates remained high, ranging 
between 25% and 80% based on the initial stage of disease (8).

The main difficulty in the management of the recurrent 
disease lies in its inherent chemo-resistance potentially due 
to the selection of immunoedited and drug-resistant cells 
during first line chemotherapy (9,10).

Diagnosis of recurrent ovarian cancer (ROC) is still a 
challenging issue as symptoms are usually unspecific and 
scar tissue and fibrosis, resulting from surgery and chemo/
radiotherapy, can mimic tumor recurrence.

To date, no evidence supports a standard follow-up 
regimen. NCCN guidelines recommend scheduled clinical 
visits, radiological examination (chest/abdominal/pelvic 
CT, MRI, PET/CT, or PET) when clinically indicated and 
dosage of CA-125 if initially elevated (11).

Among radiological exams, CT scan represents the 
most adopted exam during follow up, with a sensitivity of 
58–84% and a specificity between 60–100%. Its biggest 
weakness is in the identification of peritoneal, mesenteric 
or intestinal wall lesions of less than 5 mm, which could 
remain undetected (12).

PET-CT has indeed the highest sensitivity and specificity (of 
45–100% and 40–100% respectively) (13) and it is mainly used 
in patients with increased CA-125 and negative CT scan.

Several follow up strategies are possible for OC, but 
all should be tailored to both the patient’s and tumor’s 
characteristics and should focus on the early detection of 
recurrent lesions. An earlier recurrence detection could 
create the possibility of different management strategies, 
such as the chance to perform secondary cytoreductive 
surgery in platinum sensitive ROC (14-16) eventually 
associated with HIPEC (17-20). As a matter of fact, 
accumulating evidence suggests that the management 
of ROC should be tailored on performance status and 
comorbidities. In this scenario, a timely diagnosis of relapses 
could allow to reduce the percentage of under-treatment in 
the elderly population (21,22).

Moreover an early detection of the recurrence, especially 
in the subset of fragile or elderly cancer patients, could help 
the surgeon to offer, if technically feasible, a minimally 
invasive approach (23-25) with significant benefits in terms 
of postoperative complications and quality of life (26,27).

While the role of ultrasound (US) is well defined in 
primary diagnosis of OC and potentially useful to detect 
endometriosis-associated OC (28,29), it is still controversial 
during follow-up of surgically treated OC (30).

Over the last decade, there has been a massive technology 
development which led to a dramatic improvement in US 
imaging quality.

US is certainly a cost-effective exam and its non-
invasiveness makes it easy to offer.

It is also a valuable procedure for monitoring patients 
treated with FSS and, furthermore, it is an ideal technique 
to guide Tru-Cut biopsy of suspicious pelvic lesions (31).

Methods

We performed a review of the English literature present in 
PubMed and SCOPUS, regarding the use of US in ROC.

The articles’ search was performed in agreement with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) (32,33).

The terms “ultrasound and recurrent ovarian cancer” and 
“intraoperative ultrasound and recurrent ovarian cancer” 
were used to search in the above-mentioned databases. A 
search of the references of both potentially relevant articles 
and articles qualifying for inclusion was also performed. No 
publication period restrictions were adopted. The search 
was concluded in February 2020 (Figure 1).

A narrative description of the findings, structured around 
the accuracy of pelvic and intraoperative US in ROC, has 
been carried out.

No statistical analysis or meta-analysis has been 
performed.

After a crossmatch research, 777 articles were screened. 
The number of full text articles assessed for eligibility was 
27. Exclusion criteria were studies not in English language 
and non-pertinence with the present topic.

Finally, 16 articles have been considered suitable for 
analysis (Tables 1,2).

Results

Based on the results found in the literature, US was mainly 
adopted in 3 different settings:
	 The detection of recurrent disease after debulking 

surgery (Table 1);
	 The detection of recurrent disease after FSS (Table 2);
	 As an intraoperative tool for localization of OC 

recurrence.
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The role of US in the detection of recurrent disease after 
debulking surgery

Precise determination of tumor dimensions and localization 
is essential for a rational therapy of ROC. As a matter of 
fact, US can detect pelvic relapses even if small in size, 
whereas its major limit is the identification of upper 
abdominal lesions. Trans-vaginal (TV) and trans-rectal 
(TR) US probes allow a detailed visualization of the pelvic 
structures, while trans-abdominal (TA) probes rely on lower 
frequency probes and the image resolution mostly depends 
on the dimensions of the lesions and the patient’s habitus.

OC recurrences are mainly described in US as 
hypoechoic single solid lesions with irregular margins, a 
moderate to rich vascularization at color Doppler (CD) and 
are usually associated with ascites or pelvic free-fluid (34-36).

Secondary lesions are usually smaller than the primary 
tumor, with an average size of 2 to 4 cm whereas the 
primary tumor is typically larger (8–12 cm for serous OC, 
18 to 20 cm for mucinous cancer) (34,36).

The use of TR-US was first described in 1987 by 
Meanwell et al. (37) for the early detection of recurrent 
pelvic malignancies. They found that TR-US had a high 
level of agreement compared with the CT scan for lesions of 

at least 1.2 cm. Furthermore, TR-US could provide precious 
and complementary information concerning the relapse’s 
localization in the pelvic side walls, useful information about 
the anterior and posterior pelvic compartments, as well as for 
the central and presacral region. Similar results have been 
achieved by Squillaci et al. in 1988 (38) who demonstrated 
an overall accuracy for TR-US of 90.5% with a sensitivity of 
100% and specificity of 83.3%.

Studies that have followed, mainly confirm this data also 
for TV-US. In 1996, Sugiyama et al. firstly showed how 
TVUS was a cost-effective method of detecting interpelvic 
recurrence while CT scan was still considered necessary 
to detect extrapelvic lesions (39). Testa et al. concluded in 
2005 (35), with a prospective multicentric study performed 
on 385 patients, that TV-US might play a determinant role 
during follow up of OC, in particular by detecting central 
pelvic lesions in asymptomatic patients with negative tumor 
markers [US examination in the subgroup of patients with 
negative clinical examination and normal tumor marker 
levels show a positive predictive value (PPV) of 100% and 
a negative predictive value (NPV) of 99.6%, while in the 
group of patients with positive clinical examination or 
abnormal tumor markers, the US analysis showed a PPV of 
100% but a low NPV, with 77.8% of false negatives].

Figure 1 Study selection diagram.
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Furthermore, the detailed US characterization in terms 
of location and features of the lesion led to a correct and 
complete surgical resection, achieving no residual tumor 

(RT =0) in more than 90% of the recurrences. On the other 
hand, in symptomatic patients or patients with increased 
tumoral markers, US failed to visualize retroperitoneal or 

Table 1 US in the detection of recurrent disease after debulking surgery 

Authors, year Study design
No. of pts 
tot [OC]

Study population
Type of US 
examination

US strengths US weaknesses

Meanwell et 
al., 1987

Prospective 
case-series

52 [18] Suspected or 
recurrent pelvic 
malignancies

TRUS TRUS add information 
from TAUS and CT in 
measurements of pelvic 
recurrence

TRUS cannot differentiate 
between fibrosis and 
recurrent malignancy. CT 
is necessary to detect 
extrapelvic recurrence

Squillaci et al., 
1988

Prospective 
case-series

21 [3] Suspected 
recurrent ovarian 
and uterine cancer

TRUS TRUS sensitivity of 100%, 
specificity of 83.3% and 
overall accuracy of 90.5%

–

Sugiyama et 
al., 1996 

Prospective 
case-series

62 [62] Suspected 
recurrent serous 
ovarian cancer

TVUS TVUS is a cost-effective 
method of detecting 
intrapelvic recurrence

CT is necessary to detect 
extrapelvic recurrence

Testa et al., 
2002

Prospective 
case-series

27 [13] Suspected small 
pelvic recurrence 
of gynecological 
malignancies

TVUS CD added to TVUS is helpful 
in detecting central pelvic 
recurrence

–

Fehm et al., 
2005

Retrospective 
case-series

58 [58] Recurrent ovarian 
cancer

TVUS TVUS, CT and MRI may be 
useful to decide treatment 
strategy (chemotherapy vs 
surgery). CT scan revealed 
tumor recurrence in 33 out 
of 42 patients (80%), US 
detected pathological findings 
in 33 out of 47 patients (70%)

Vaginal examination-CA-125 
have a higher sensitivity 
compared to TVUS and CT in 
detecting pelvic recurrence. 
Physical examination and 
CA-125 determination, 
identified 53 out of 54 (98%) 
patients with recurrent 
disease

Testa et al., 
2005

Prospective 
case-series

385 [141] FUP of 
gynecological 
malignancies

TAUS; TVUS US is useful in the FUP of 
gynecologic malignancies 
(especially in the in the 
subgroup of patients with 
negative clinical examination 
and normal tumor marker 
levels , PPV 100%, NPV 
99.6%)

NPV 92.7% in overall series 
with 22 false negative 
corresponding to extrapelvic 
recurrence. US, especially in 
the subgroup of patients with 
positive clinical examination 
or abnormal tumor markers, 
showed a PPV of 100%, but 
a low NPV with a 77.8% of 
false negatives

Shen et al., 
2019

Prospective 
case-series

58 [58] FUP of ovarian 
cancer

TVUS SMS-CA-125-HE4 may 
improve the diagnostic 
efficiency of recurrent OC

US can miss micro-
recurrence or distant 
metastases and can be 
affected by pelvic gas 
interference or limited 
resolution of the ultrasonic 
wave

OC, ovarian cancer; TRUS, trans-rectal ultrasound; TAUS, trans-abdominal ultrasound; TVUS, trans-vaginal ultrasound; CD, color Doppler; 
CT, computed tomography; MRI, magnetic resonance imaging; FUP, follow-up; PPV, positive predictive value; NPV, negative predictive 
value; SMS, sonographic morphology score.
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peritoneal abdominal extrapelvic recurrences while CT scan 
and MRI remain the milestone for the detection of such 
OC recurrences.

Specifically, US examination failed to identify 22 cases 
of recurrences in the overall series of 385 patients, with 21 
of these false negative clustered in the subgroup of patients 
with positive clinical examination or positive tumor marker, 
and only 1 case in the other group.

In contrast with the study reported above, Fehm et al. 
described in 2005 (40) the non-superiority of imaging 
technique (TV-US and CT scan) in the detection of pelvic 
OC recurrence when compared with the serum dosage 
of CA-125 and vaginal examination. Indeed, CT scan 
revealed tumor recurrence in 33 out of 42 patients (79%), 
US detected pathological findings in 33 out of 47 patients 
(70%), while follow-up based on physical examination 
and CA-125 determination, identified 53 out of 54 (98%) 
patients with recurrent disease.

The main challenge in the correct US identification of 
pelvic recurrences is to discriminate whether the suspected 
lesion is a real malignant secondary neoformation or a 
fibrotic reaction due to previous treatments.

Trying to answer and clarify this issue, Testa et al. in 2002 (34) 
reported the CD characteristics of recurrent central pelvic 
lesions, identifying specific criteria useful to correctly 

discriminate between malignant versus benign lesions. 
Malignant lesions were characterized by a statistically 
proven higher velocity flow, lower resistance index and 
color score of 3 when compared with benign lesions (34).

The role of TA US has not been well investigated. 
False negative results are predominantly due to lack of 
specificity and sensibility of the technique in the detection 
of enlarged retroperitoneal lymph-nodes or thickening of 
the peritoneum, thus confirming the superiority of CT scan 
and MRI in the recognition of this type of lesion.

Nevertheless, splenic OC metastases detected by TA 
US have been described by La Fianza as hypoechoic round 
irregular lesions, not vascularized at CD (41).

More recently, an effort has been led from Shen et al. 
in 2019 (36) to overcome the limit of US in the detection 
of such extra-pelvic or diffuse peritoneal recurrences. 
They suggested a combination of US features with the 
rising curve of CA-125 and HE4 in order to potentially 
detect these recurrences typically misdiagnosed at US. 
They described recurrent lesions as hypoechoic mass of 
3±1.4 cm with peripheral color flow signals and associated 
pelvic peritoneal free fluid. Papillary echoes have not been 
described frequently.

In addition to the emerging role of US in this field, 
TV-US has also been used as a guide for pelvic biopsies 

Table 2 US in the detection of recurrent disease after FSS 

Authors, 
year

Study design
No. of pts 
tot [FSS]

Study population
Type of US 
examination

US strengths US weaknesses

Zanetta et 
al., 2001

Prospective 
case series

164 [164] FUP of stage I 
BOTs* 

TVUS TVUS demonstrated ovarian 
recurrence with a sensitivity of 
100%

–

Uzan et al., 
2011

Restrospective 
case-series

45 [22] Recurrent stage 
II-III serous BOT

TVUS TVUS is the most relevant 
FUP procedure (detection rate 
42.2%)

CA-125 blood test seems to be 
the most efficient diagnostic tool 
for invasive recurrences

Franchi et 
al., 2013

Retrospective 
case-series

68 [68] Recurrent BOTs* TVUS Diagnosis of recurrent; BOTs 
is enhanced by the precise 
knowledge of its sonographic 
characteristics 

–

Uzan et al., 
2013

Retrospective 
case-series

26 [26] Recurrent stage 
I serous BOT 
treated with FSS

TVUS TVUS demonstrated ovarian 
recurrence with a sensitivity of 
100%

–

Franchi et 
al., 2016

Prospective 
case series

34 [34] Suspected 
recurrent BOTs*

TVUS In selected patients scheduled 
US FUP of BOT recurrence has 
proven to be safe and feasible

–

*, BOT of all histologies have been considered in the analysis. BOT, borderline ovarian tumor; FSS, fertility sparing surgery; FUP, follow-up; 
TVUS, trans-vaginal ultrasound.
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in patients with suspected recurrence, not suitable for 
surgery. In 2008, Fischerova et al. (42) initially described 
the US Tru-Cut guided biopsy as an added tool to the US 
diagnostic technique in recurrent gynecological cancer. 
Besides, it can be offered in an outpatient setting with a 
reported complication rate of less than 1%, an adequate 
sampling in 95% of cases and an accurate diagnosis achieved 
in 98% of cases.

Similarly, Zikan et al.  confirmed the safety and 
feasibility of this procedure by analyzing the results from 
195 Tru-Cut biopsies performed either transvaginally or 
transabdominally, and showing the achievement of an 
adequate sample in 178 (91.3%) cases with only 2 reported 
post-operative complication (1%) (43).

Finally, Mascilini et al. recently described this technique 
with a particular emphasis on transvaginal approach, 
reporting that all 62 women included in the study obtained 
an adequate sample for histological analysis with no major 
complications registered.

They concluded that transvaginal US-guided biopsy  is 
an adequate and cost-effective minimally invasive procedure 
through which potentially avoid unnecessary surgeries, and 
reduce long waiting times (44).

The role of US in the detection of recurrent disease after 
FSS for ESOC and borderline ovarian tumor (BOT)

According to international guidelines, thanks to its high 
sensitivity in the early detection of small volume ovarian 
lesions, a central role is awarded to TV-US in the follow 
up of patients affected by ESOC or BOT treated by FSS 
(4,5,11,45,46).

FSS is defined as the preservation of the uterus and at 
least a part of an ovary, associated to a complete staging 
procedure.

Recurrence rate of ESOC subjected to FSS is about 
11.6% (ranging between 9.2% for FIGO stage IA to 14% for 
FIGO stage IC) (6). In the large series of patients reported 
by Bentivegna et al., 38% of patients recurred on the spared 
ovary, with a median time to recurrence of 43 months (range, 
2–172 months) and a median follow-up of 186 months 
(range, 28–294 months) (6).

US is therefore essential for the early detection of 
secondary lesions developing on the spared ovary, in order 
to achieve the correct treatment.

Concerning BOT, recurrence rate has been described of 
up to 11% (47,48) with a malignant transformation rate of 
about 2–4% (2,49).

Considering that 10% of patients could relapse after 
more than 10–15 years (2,50-52), follow-up must be 
conducted for a longer period of time than for patients with 
OC (53).

Furthermore, scheduled timing of follow-up visits should 
be based on the presence of one or more specific negative 
prognostic factors such as advanced stage disease, the 
presence of invasive implants, residual tumor, micropapillary 
borderline and/or microinvasive tumor and incomplete 
surgical staging (54).

Follow-up strategies for BOT consist in a combination 
of clinical examination, TV/TA-US and dosage of CA-125 
levels. Serum CA-125 levels and gynecological examination, 
in particular in recurrent stage I BOT, showed a very low 
detection rate, with 71% of patients with recurrent disease 
and CA-125 levels under the threshold of 35 U/mL (55).

For these reasons, TA and TV-US are currently 
considered the optimal techniques for the surveillance of 
patients with BOT treated with FSS, with a sensitivity of 
100% (56,57).

This is possible because the majority of patients display 
local recurrences, as small size ovarian lesions (56), and have 
an extremely low risk of retroperitoneal recurrence, distant 
metastases or peritoneal spread (52).

Furthermore, the ability of US to early detect very small 
recurrences and to assess the precise amount of functioning 
ovarian parenchyma gives the possibility to offer a repeated 
FSS in a selected subset of childbearing-age patients (57,58).

BOT’s recurrence appears at US, within the speared 
ovary, as a unilocular-solid cyst (in case of serous tumors) 
with one or multiple papillary projections usually 
moderately to richly vascularized at CD, or as multilocular/
multilocular-solid cysts (in case of mucinous borderline 
tumors). Interestingly, BOT’s recurrent lesions on the 
spared ovary mimic the US morphological features of the 
primary tumor, while pelvic recurrences of OC display 
completely different sonographic features from the primary 
tumor (55,56,59).

US is confirmed to be by far the best follow up tool 
for BOT, superior to CA-125 assay and certainly less 
hazardous, invasive, and expensive than CT scan. This 
leading role is not confirmed when the disease recurs 
with a diffuse peritoneal spread. As a matter of fact, when 
considering patients treated for an advanced-stage serous 
BOT, recurrence rate is about 27.5% and the recurrence 
pattern is more likely to be invasive (60).

In this specific subset of patients, CA-125 assay appeared 
to be the most appropriate tool for the identification of 
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invasive recurrences, with a higher detection rate and the 
most serious impact on survival (60).

An additional sonographic parameter, that may be 
relevant in planning the best surgical management, is the 
growth rate trend of BOT recurrence.

Franchi et al. demonstrated that follow-up timing, cyst 
diameter and micropapillary patterns are significantly 
related to growth rate trend.

Moreover the growth rate of suspected recurrent lesion 
seems to vary according to size category at first US, ranging 
from a minimum of 0.06 mm/month for cysts <10 mm up 
to 1.92 mm/month for cysts >20 mm.

This could be useful in deciding which patient could 
benefit more from an intensive follow-up rather than 
immediate surgery. Optimal time for surgery seems 
to be when the recurrent tumor is large enough to be 
macroscopically detected, thus potentially reducing the risk 
of damaging the remaining healthy parenchyma in order to 
maximize the fertility/prognosis tradeoff (59).

The role of US as an intraoperative tool for localization of 
OC recurrence

Secondary cytoreduction for platinum sensitive OC 
patients, although extensively debated, have shown a 
significant survival advantage, especially in solitary and 
isolated lesions.

Preoperative imaging work up, including MRI, PET CT 
and CT scan, may help the surgeon to map the recurrent 
lesion and may lead to complete removal.

Due to its high feasibility and low cost, US can also 
be used as an intraoperative tool in order to find isolated 
secondary lesions previously mapped during preoperative 
imaging. The ability to provide a real-time high-resolution 
image of the region of interest, has recently established the 
role of intraoperative US (IO-US) in a variety of surgical 
procedures.

Not much data has been published on the role of IO-US 
in gynecological cancer.

As Mascilini et al. reported in 2018 (61), the use of 
intraoperative US in ROC helped the surgeon to correctly 
identify the previously visualized lesion and to perform 
and confirm a complete resection. In that series in fact, all 
patients were treated laparoscopically and the use of IO-US 
prevented from laparotomic conversion.

IO-US represent a promising tool also to achieve 
a complete laparotomic cytoreduction through the 
identification and subsequent targeted removal of suspicious 

cardiophrenic lymph nodes as described by Moro et al. (62).
In the field of FSS the use of IO-US has been recently 

investigated in terms of ovarian parenchyma sparing during 
surgery for recurrent disease, although only a few case 
reports have been published on this topic (63,64).

Further and prospective studies are needed to validate 
and explore all potential benefits of this innovative 
technique.

Conclusions

Based on this review of the literature, if performed by an 
expert sonographer, US seems to be an efficient tool in the 
early detection of ROC lesions, mainly when they occur in 
the pelvic region and during follow-up of fertility-sparing 
treated patients.

In these patients, the accuracy rate of US is high and 
adds useful information to the planning of optimized 
treatment, in determining whether should it be surgical or 
not.

The ability to precisely locate the lesion and the possible 
applications of the intraoperative US lead to a single-
patient-fitted treatment, thus avoiding unnecessary surgery 
and related potential complications or leading the surgeon 
to a more precise excisional management.

The feasibility of the technique in outpatient setting, its 
non-invasiveness and its relatively low cost, suggest that 
US could be offered as a routine radiological examination 
during follow up of OC patients.

Lack of standardization methods and timing is still an 
open question.

Combination of non-invasive methods, such as US and 
CA-125, in addition to conventional staging exams, as CT 
scan or PET-CT, could lead to a faster detection of OC 
relapses during follow-up, and most of all to a tailored 
treatment strategy.
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