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ABSTRACT 

Objective: To assess the accuracy of pathological diagnosis at transvaginal ultrasound (US) -guided 

biopsy versus surgery in patients with suspicious primary advanced or metastatic tubo-ovarian 

carcinoma. Feasibility, adequacy, and safety of the procedure were also evaluated. 

Methods: Consecutive women with pre-operative suspicious primary advanced or metastatic tubo-

ovarian carcinoma presenting at our hospital between July 2019 and September 2021 were enrolled. 

Feasibility was defined as the number of cases in which US-guided biopsy was possible according 

to tumour characteristics (morphology and site). Adequacy was defined as the possibility of a 

conclusive diagnosis in the sample collected. Safety was defined on by the number of major 

complications. Major complications were defined as hospitalization, surgery, and/or blood 

transfusion. 

Results: 278 patients were eligible for the study; 158 were enrolled, while 120 were excluded due 

to logistic reasons or patient refusal (Figure 1). Ultrasound-guided biopsy was unfeasible in 30 

(19%) patients. The samples obtained in the remaining 128 cases were all adequate (100%), and no 

major complications were noted. 26 (20%) patients started neoadjuvant chemotherapy on the bases 

of the diagnosis obtained by ultrasound, whereas 102 (80%) patients underwent surgery. Accuracy 

of ultrasound-guided biopsy versus surgery was 94% (96/102), with 6 false negative cases at US 

(6%). Site (pre-vescical peritoneum) and size (< 8mm) of the nodules resulted as major predictive 

factors for US-guided biopsy failure (false negative). Ultrasound-guided biopsy correctly identified 

86 primary invasive tubo-ovarian carcinomas and 10 metastatic tumours. 

Conclusions: Ultrasound-guided biopsy is a feasible, safe, and accurate method to provide 

histologically diagnosis in suspicious advanced or metastatic tubo-ovarian cancer patients.  
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INTRODUCTION 

Primary cytoreductive surgery (PCS) followed by adjuvant platinum-based chemotherapy is  

a the standard of care in advanced ovarian cancer patients (1).  

It often requires major surgical procedures with the risk of post-operative complications, 

which may delay chemotherapy and affect survival (2). Those patients who are not 

candidate for PCS, either because too frail or for unresectable disease, can receive 

neoadjuvant chemotherapy once pathology is confirmed (3-5).  

The appropriate selection of patients for upfront surgery is of major importance. Several 

algorithms have been developed with this purpose (6-8). A laparoscopy-based scoring 

model centered on the intraoperative presence/absence of some specific cancer features was 

developed in 2006 (6, 7) and updated in 2015 (8). With this approach, surgical evaluation 

and histological diagnosis are performed at the same time, and patients considered suitable 

for PCS can be treated immediately. However, access to the operating room might not be 

cost-effective in frail women just for sample collection, and an imaging guided biopsy can 

be offered (9-11).  

Traditionally, Computed Tomography (CT) scan has represented the standard imaging 

technique to stage ovarian cancer patients, and therefore it is commonly used to perform 

biopsy obtaining tumor samples in these patients. Recently, ultrasound examination 

performed by an expert examiner has been included in the pre-operative assessment of 

ovarian tumors providing a good accuracy in detecting intra-abdominal spread (12-15). 

Ultrasound-guided biopsy-a minimally invasive approach- is used in different tumor types, 

such as breast and prostate cancers (16-17). It can be performed in an outpatient setting, 

after the completion of ultrasound examination, as does not require any special preparation 

of the patient, fasting, or anesthesia. It is less expensive and more cost-effective than both 

CT scan and diagnostic laparoscopy (18).  

In the field of gynecologic oncology, few several studies have investigated the role of US-

guided biopsy in the management of abdominal and pelvic tumors demonstrating that the 

procedure   is safe and feasible (10, 19-25). 

The primary aim of the study was to evaluate the accuracy of ultrasound-guided biopsy in a 

prospective series of women with suspicious primary advanced or metastatic tubo-ovarian 

carcinoma.  The secondary aims were to evaluate the feasibility, adequacy, and safety of the 

procedure.   
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PATIENTS AND METHODS 

This is a prospective cohort study carried out at the Gynecologic Oncology Unit, 

Fondazione Policlinico Universitario Agostino Gemelli, IRCCS, in Rome. The protocol was 

approved by the institutional Ethics Committee (EC nr 2819) and all patients gave their 

written informed consent for participation. The STAndards for the Reporting of Diagnostic 

accuracy studies (STARD) statement guidelines, available to the EQUATOR (Enhancing 

the QUAlity and Transparency Of health Research) network were used for the design, 

analysis, and interpretation of the data, and drafting and revision (26).  

All women with peritoneal carcinomatosis from suspicious primary advanced or metastatic 

tubo-ovarian carcinoma admitted to our Unit from July 2019 to September 2021 were 

includedscreened. Women with evidence of peritoneal pelvic/abdominal disease at CT scan 

with either pelvic masses, or ascites, or CA 125 over 500 mUI/mL were eligible to be 

included in the protocol. Patients who had previously undergone chemotherapy (NACT) and 

those with recurrence were excluded. 

All patients were examined preoperatively with transvaginal/transrectal and transabdominal 

ultrasound using a standardized examination technique (27-28) to localize and map the 

disease. The ultrasound examinations were carried out using high-end ultrasound 

equipment; the frequency of the transvaginal probes varied between 5.0 and 9.0 MHz, and 

that     of the transabdominal probes between 3.5 and 5.0MHz. US-guided tru-cut biopsies were 

performed using an automatic bioptic gun (Bio Pince automatic biopsy system, Argon 

Medical Devices, Inc) with a 18G/25cm core-cut biopsy needle. The approach was chosen 

depending on tumor localization and best access. In patients with multiple localizations, the 

target lesion was the one selected for biopsy and its ultrasound characteristics were included 

in the analysis.  

Patients were evaluated for feasibility of ultrasound-guided biopsy. Non-feasible cases were 

multilocular masses with  a small solid component and/or patients in whom the distance 

between the metastastic tissue and the probe was too large or the tissue considered too thin 

to take a biopsy from. 

No local or general anesthesia was performed during the procedure. The perineum and the 

abdominal skin were cleaned with chlorhexidine, and sterilely draped. A sterile cover was 

applied on the transvaginal/transabdominal ultrasound probe, and the sterile needle guide 

(Biopsy PEC63/H46721R GE and 680-120 PVT-781VT Canon) was attached to the probe. 

The needle trajectory was planned and then measured using the distance between the probe 
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and the target lesion, and then set on the gun before starting the procedure. The tip of the 

biopsy needle was continuously visualized to achieve optimal sampling and patient safety. 

For each target lesion, three specimens were obtained during the same procedure. The tissue 

was fixed in formalin, embedded in paraffin wax, and stained with hematoxylin and eosin for 

histological examination. Samples that permitted conclusive histological diagnosis and 

identification of tumor origin were considered adequate. The minimum 

immunohistochemical tests performed in each case were p53, WT1, ER, PAX8. 

Biopsy samples were fixed in formalin for 24–48 h, dehydrated and embedded in paraffin. 

Four-µm-thick sections were obtained from the paraffin-embedded tissue blocks by 

microtome, mounted on glass slides, and stained with hematoxylin and eosin. 

Immunohistochemistry (IHC) was performed, using anti-PAX8, ER and WT1 antibodies, in 

order to confirm the mullerian origin of the neoplasm and evaluate the percentage of 

hormone receptor expression. The p53 status was also tested by IHC, classifying it as “wild-

type” (focal/isolated positive cells) or “abnormal” (>70% of positive or completely negative 

cells). Performing the IHC on biopsies should be always considered, due to the better 

degree of fixation of small specimens compared to surgical ones. However, the presence of 

an internal positive control is mandatory for the correct interpretation of IHC results. All 

biopsies that allowed a definitive histological diagnosis, with the identification of the tumor 

origin, were considered adequate. 

Accuracy was defined as the agreement between ultrasound-guided biopsy histology and 

final surgical histology in patients who underwent surgery.  

Safety was defined by inverse number of major complications. Major complications were 

defined as hospitalization, surgery, and/or blood transfusion. Minor complications included 

procedure-related pain or bleeding that did not require medication or treatment (29). Pain 

was evaluated through VAS scoring scale and recorded at the time of the procedure. 

Patients were observed for 90 minutes after the procedure and then discharged. Neither 

analgesics nor antibiotics were given before or after procedures. After enrollment in the 

protocol, all patients were triaged to surgery, except a few  26 cases with poor performance 

status who underwent neoadjuvant chemotherapy based on histological analysis obtained at 

ultrasound biopsy. 

Diagnostic laparoscopy was performed following our internal protocol and patients with a 

PIV Fagotti score <8 (9) and Vizzielli score <6 (30) suitable for complete surgical resection 
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underwent primary debulking surgery at the same time. Patients considered unsuitable for 

surgery based on these scores underwent additional tumor biopsies and received 

chemotherapy according to diagnosis.  

 

STATISTICAL ANALYSIS 

This study was designed to estimate the accuracy of ultrasound-guided biopsy. Based on the 

asymptotic theory of normal approximation (31-32), assuming a prevalence (of invasive or 

borderline ovarian disease in the selected population) of 0.8 and a sample sensitivity of 0.95 

with a 10% margin of error and a type I error α = 0.05, the sample size needed was 92 

participants. Anticipating a 28% dropout rate, 128 patients were enrolled in the study. To 

calculate the accuracy of ultrasound-guided biopsies, only patients were included who 

underwent surgery following this procedure. Standard descriptive statistics were calculated. 

Categorical data are expressed as frequencies and percentages and means ± standard 

deviation is reported for continuous variables. Several variables including age, body mass 

index (BMI), Ca 125 serum levels, maximum lesion diameter, disease stage, histology, 

ascites, access for biopsy, site of biopsy, and size of specimen were investigated for their 

potential association with adequacy and accuracy of the technique. Continuous variables 

were dichotomised. Parameters were compared using the chi-squared, Fisher’s exact, or 

McNemar's test. All p-values <0.05 were considered statistically significant.  
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RESULTS 

Two hundred and seventy-eight patients met the inclusion criteria and were eligible in the 

study period. The STARD flow diagram of the patients’ population is shown in Figure 1.  

One hundred and fifty-eight patients were finally enrolled, while 120 were excluded due to 

logistic reasons, such as patient refusal, or unavailability of the biotic gun and/or of the 

ultrasound examiner or patient under anticoagulant treatment and unwilling to re-travel. 

Ultrasound -guided biopsy was feasible in 128 (81%) patients and unfeasible in 30 (19%) 

because of the presence of thin carcinomatosis (in 21 cases) and lesion characteristics such 

as absence of clear solid component (in 9 cases).  

The clinical, histological and ultrasound characteristics of the 128 patients are presented in 

Table 1. The median BMI was 24 (range, 16–28) kg/m2. Twelve patients had suspicious 

metastatic cancer based on biochemical and radiological findings, and personal history. 

Most patients (62%) had clinical stage IIIC disease.  

The ultrasound characteristics of the target lesions are presented in Table 1. The largest 

lesion diameter was 48 (range, 8–211) mm. In most cases, the lesion was solid (112/128, 

87%) with irregular margins (127/128, 99%) and moderately to richly vascularised on 

colour Doppler examination (73/128, 57%). 

Almost all biopsies (121/128, 94%) were performed using a transvaginal approach, with 

only seven (6%) performed transabdominally. The Douglas pouch (60/128, 47%) and pelvic 

masses (57/128, 44%) were the most frequent site of biopsy. Additionally, biopsy was 

performed on the prevesical peritoneum in 6 (5%) cases, omentum in 4 (3%), and inguinal 

lymph nodes in 1 (0.7%).  

 

Table 1. Clinical, histological and ultrasound characteristics of the patients   

Variable n (%) or 

median (range) 

All cases 128 

Median Age (range) (years) 66 (30–90) 

Median BMI (range) (Kg/m2) 24 (16–28) 

Median CA 125 serum levels (range) UI/mL * 822 (12–12.000) 

FIGO Stage of disease**  

IIIc 68 (62) 
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IV 42 (38) 

Histology of ultrasound biopsies  

Malignant 122 (95) 

   High grade serous carcinoma 96 (79) 

   Low grade serous carcinoma 1 (1) 

   Endometrioid adenocarcinoma 3 (2) 

   Carcinosarcoma 3 (2) 

   Undifferentiated sarcoma 1 (1) 

   Metastases from non gynecological tumors 18 (15) 

Benign 6 (5) 

   Fibrosis 1 (17) 

   Epithelial cells-No Atypia 5 (83) 

Ultrasound characteristics  

Median diameter of the lesion (mm) (range) 48 (8–211) 

Type of lesion §  

Solid 112 (88) 

Multilocular solid 16 (12) 

Lesion margins  

Regular 1 (1) 

Irregular 127 (99) 

Color Score  

1 10 (8) 

2 45 (35) 

3 44 (34) 

4 29 (23) 

Site of biopsy  

Douglas pouch 60 (47) 

Pelvic mass 57 (45) 

Prevesical peritoneum 6 (5) 

Omentum 4 (3) 

Lymphnode 1 (1) 

BMI, body mass index; FIGO, International Federation of Gynecology and Obstetrics 

*Five unknown cases 

**Tubo-ovarian carcinoma only 
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§According to IOTA terminology (27) 

 

 

No major complications were noted. One patient experienced fever after biopsy but did not 

require antibiotics. Self-limiting bleeding (not requiring hospitalisation, surgery, or blood 

transfusion) was observed in all cases. Neither analgesics nor antibiotics were given before 

or after procedures because it was not part of the protocol. Nonetheless,. no women 

experienced pain requiring medications during or after the procedure.  

All the ultrasound biopsies were adequate for histological diagnosis (100% adequacy), as no 

inconclusive result was obtained. The median size of the samples collected was 9 (range, 2–

20) mm. The absence of inadequate ultrasound -guided biopsies precluded statistical 

analysis of factors that could contribute to ultrasound-guided biopsies adequacy/inadequacy. 

Of the 128 patients undergoing ultrasound -biopsy, 102 underwent subsequent surgical 

evaluation. The remaining 26 women did not attend the scheduled surgery required by the 

research plan underwent chemotherapy based on ultrasound -guided biopsy only, because of 

their inconvenience and overwhelm contraindications to surgery due to either comorbidities 

and/or extension of the disease. To note, patient dropouts did not negatively affect the study, 

as it stands, we factored in dropout rate as high as 28 percent into the protocol design.  

There were no false positives by definition. The ultrasound -guided procedure proved to be 

accurate in identifying malignant tumours in 96 (94%) of 102 cases. In 6 cases, ultrasound -

guided biopsy did not show presence of cancer cells in the specimen, but all these patients 

had a positive finding at surgical biopsy. Moreover, 4 cases had cancer cells at ultrasound -

guided biopsy, which was not confirmed at the following surgical biopsy performed 

laparoscopy. These patients underwent chemotherapy based on ultrasound biopsy findings. 

The overall accuracy of ultrasound guided biopsy was 0.941 with a McNemar test p value 

of 0.041. 

Characteristics of clinical data and parameters comparison in not accurate and accurate 

specimens are shown in Table 2. The false-negative rate of US-guided biopsy was the 

highest (100%) when the biopsy size was ≤8 mm. Biopsy was performed in the prevesical 

peritoneum in 50% of false-negative cases. All other parameters analysed were not 

significant between not accurate and accurate cases. 

No port-site metastases were observed in all patients, neither with vaginal nor rectal nor 
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percutaneous approach after 1 month from the procedure.  

 

Table 2. Characteristics of clinical data in not accurate and accurate US biopsy specimens 

Parameter 

 

Not accurate  

(n = 6) 

Accurate  

(n = 96) 

Total  

(n = 102) 

p-value 

 

Age 

   

0.687 

≤ 60 2 (33.3%) 40 (41.7%) 42 (41.2%) 

 > 60 4 (66.7%) 56 (58.3%) 60 (58.8%)   

BMI 

   

0.882 

< 25 3 (50.0%) 51 (53.1%) 54 (52.9%) 

 ≥ 25 3 (50.0%) 45 (46.9%) 48 (47.1%)   

Ca 125 

   

0.687 

≤ 1000 4 (66.7%) 56 (58.3%) 60 (58.8%) 

 > 1000 2 (33.3%) 40 (41.7%) 42 (41.2%)   

US guided biopsy access 

   

0.610 

Transvaginal 6 (100.0%) 92 (95.8%) 98 (96.1%) 

 Transabdominal 0 (0.0%) 4 (4.2%) 4 (3.9%)   

US Site of Biopsy 

   

< 0.001 

Pelvic mass 1 (16.7%) 40 (41.7%) 41 (40.2%) 

 Douglas Pouch 2 (33.3%) 50 (52.1%) 52 (51.0%) 

 Prevesical peritoneum 3 (50.0%) 3 (3.1%) 6 (5.9%) 

 Omentum 0 (0.0%) 3 (3.1%) 3 (2.9%)   

US Biopsy size 

   

0.007 

≤ 8 mm 6 (100.0%) 42 (43.8%) 48 (47.1%) 

 > 8 mm 0 (0.0%) 54 (56.2%) 54 (52.9%)   

Ascites 

   

0.889 

No 1 (16.7%) 14 (14.6%) 15 (14.7%) 

 Yes 5 (83.3%) 82 (85.4%) 87 (85.3%)   

US characteristics of the tumour  

   

0.701 

Solid 5 (83.3%) 85 (88.5%) 90 (88.2%) 

 Multilocular solid 1 (16.7%) 11 (11.5%) 12 (11.8%)   

Maximum diameter of the lesion 

   

0.209 

≤ 60 mm 5 (83.3%) 55 (57.3%) 60 (58.8%) 

 > 60 mm 1 (16.7%) 41 (42.7%) 42 (41.2%)   

Color Score 

   

0.761 

1 0 (0.0%) 7 (7.3%) 7 (6.9%) 

 2 2 (33.3%) 33 (34.4%) 35 (34.3%) 

 3 3 (50.0%) 31 (32.3%) 34 (33.3%) 

 4 1 (16.7%) 25 (26.0%) 26 (25.5%)   

Final Histology of Surgery 

   

0.819 

HGSC 5 (83.3%) 77 (80.2%) 82 (80.4%) 

 LGSC 0 (0.0%) 1 (1.0%) 1 (1.0%) 

 Endometroid 1 (16.7%) 3 (3.1%) 4 (3.9%) 

 Carcinosarcoma 0 (0.0%) 2 (2.1%) 2 (2.0%) 

 Metastatic 0 (0.0%) 8 (8.3%) 8 (7.8%) 

 Undifferentiated sarcoma 0 (0.0%) 1 (1.0%) 1 (1.0%)   

Negative 0 (0.0%) 3 (3.1%) 3 (2.9%) 

 Not adequate 0 (0.0%) 1 (1.0%) 1 (1.0%) 
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US, ultrasound; BMI, body mass index; HGSC, high-grade serous carcinoma; LGSC, low-grade serous carcinoma 
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DISCUSSION 

Summary of main results 

This is the first prospective longitudinal study confirming that ultrasound -guided biopsy is 

a feasible, safe, and accurate method to diagnose patients with suspicious advanced tubo-

ovarian or metastatic carcinoma in an outpatient setting.  

Results in the context of published literature 

The data in the literature are mostly retrospective. Some studies included patients with non-

specified abdominal-pelvic tumours who were often previously considered unsuitable for 

surgery (10, 19-24). Therefore, correlation between ultrasound -guided tru-cut biopsy and 

final surgical histology is rarely reported (10, 24).  

Failure to obtain an adequate sample is described more frequently with cystic or necrotic 

tumours, which are common in patients with recurrence (10, ,19-24, 29). Moreover, 

adequacy is strictly related to the overall amount of tissue resected; in the study by 

Verschuere et al (33), the reported adequacy rate was 80.2% and increased significantly 

with the number of cylinders. In our series, for each target lesion, three specimens were 

obtained in all cases, which allowed to achieve 100% adequacy.  

Our findings are also in agreement with 85–98 % accuracy rate reported in the literature. 

Lengyel et al. recently published a large prospective study in 2021 (23); they collected data 

on 303 cases of gynaecological cancers. In 94 women, they compared ultrasound-guided 

tru-cut diagnosis with the corresponding surgical histology and found an adequacy of 99% 

and an accuracy of 88%. They used local anaesthesia in 14% of the patients who underwent 

the procedure, and general anaesthesia in 3.2%. No major complications were registered, 

and only three (3.2%) patients had infectious sequelae due to biopsy. 

Strengths and Weaknesses  

We were able to identify some characteristics to predict the risk of false negatives. Non-

accurate diagnosis is generally associated with small sample size (<8 mm) and lesion site 

(prevesical). In four cases, the accuracy of ultrasound -guided biopsy was better than that of 

its surgical counterpart, thus showing the advantage of imaging over human eye.  

Complications reported in other series were rare and consisted in hemoperitoneum after the 

transabdominal procedure (10, 24). In our study, no major complications were registered 

and no patient experienced pain due to the procedure without any anaesthesia and/or 

analgesic therapy.  
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The feasibility rate of the procedure is about 46%. Indeed, the main limitations to perform 

ultrasound -guided biopsy have been the prompt availability of an expert operator and the 

automatic bioptic gun in the outpatient setting; concurrent medications at high risk of 

bleeding (anticoagulant treatment); technical difficulties such as tissue location and/or 

thickness and/or density. A small number of patients also refused the procedure as they felt 

too invasive without anaesthesia. However, it is conceivable that a better logistic 

organization will significantly improve feasibility in the future.  However, the sample size 

allows to conclude on the sensitivity of 0.941 of the test versus 0.95 as a priori defined. 

Specificity and NPV were not calculated as no negative cases were included. 

Implications for Practice and Future Research  

Ultrasound -guided biopsy has an incredible potential to offer a more democratic, less 

expensive, less time consuming, and more friendly access to health care system for women 

with abdominal carcinomatosis of unknown origin.  

Transvaginal and transabdominal ultrasound examinations have already shown good 

performances in the evaluation of disease extension from ovarian cancer, like other standard 

imaging such as CT scan and MRI (34-35). Therefore, in an ideal outpatient setting, a 

woman can receive an all-in-one ultrasound based approach, for both staging and diagnosis, 

providing a sufficiently large tissue sample for detailed histologic analysis, including 

immunohistochemistry, on which subsequent therapy can be established. 

On these bases, a more personalized treatment to abdominal carcinomatosis can be 

hypothesised based on factors which are usually obtained after surgery only.    

Further applications, such as genetic testing for BRCA mutations and whole genomic 

profiling, should be developed.  

CONCLUSIONS  

Ultrasound -guided biopsy can be performed using different approaches depending on the 

localisation of the lesion (i.e., percutaneous, transvaginal, transrectal, or transabdominal) 

and it should be always considered in patients with abdominal carcinomatosis to assess 

origin and characteristics of the tumor.  
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