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ABSTRACT ARTICLE HISTORY
Objective: To investigate the feasibility of providing general practitioners (GPs) direct and fast Received 2 September 2020
referral access to transvaginal ultrasound (TVUS). Accepted 31 March 2021

Design: A prospective cohort study.

Setting: A total of 232 Danish general practices in parts of the Central Denmark Region.
Subjects: Women aged >40years who consulted their GP for vague and non-specific symp-
toms (n=479).

Main outcome measures: The feasibility assessment included the GPs’ referral rate, indications
for referral, management of test results, and findings from TVUS.

Results: A total of 479 women were referred to TVUS. The examinations revealed abnormalities
in 104 (21.7%) women. Additional investigations were needed in 68 (14.2%) women of whom
seven (1.5%) underwent major surgery. No case of ovarian cancer was diagnosed during the
study period or the 6-month follow-up. However, three (0.6%) women with an abnormal trans-
vaginal ultrasound were diagnosed with urogynecological cancer; this yielded a PPV of 4.4%
(95% confidence interval: 1.5-12.2) and an NPV of 100.0% (95% confidence interval: 96.7-100.0)
for urogynecological cancer.

Conclusion: Providing GPs with direct access to transvaginal ultrasound was feasible; 80% of
the investigated women were referred back to the GP, 14% were further investigated, 0.6%
were diagnosed with urogynecological cancer, and 1.5% had major procedures performed with-
out complications.

Implications: Direct access to TVUS could be an important pathway to ensure fast evaluation of
women presenting with vague non-specific symptoms of potential ovarian cancer. Future stud-
ies should explore the patient experience, cancer outcomes, and health economics issues.

KEYWORDS
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KEY POINTS

Current awareness

e GPs have no fast referral option for women presenting with vague non-specific symptoms
that could indicate underlying ovarian cancer.

Key findings

e We offered GPs direct and fast referral access to TVUS; 51.7% of practices used the oppor-
tunity.

e The GPs referred 479 women to TVUS; 104 had an abnormal TVUS and 68 needed add-
itional investigations.

e Seven women underwent major surgery, leading to three cases of urogynecological cancer.
No woman had a false negative TVUS result.

Introduction
among the highest in the world [1]. The stage at diag-

Ovarian cancer (OC) is the most deadly of all gyneco-  nosis is an important prognostic factor; the 5-year sur-
logical cancers, and the incidence in Denmark is  vival is poor in women diagnosed with advanced
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stages (15-30%) compared to women diagnosed with
early stages (70-88%) of OC in Denmark [2]. Two in
three women are diagnosed with advanced stages [2],
and prolonged time to diagnosis has been suggested
to be a contributing factor.

A standardised cancer patient pathway (CPP) for OC
was implemented in Denmark in 2009 to reduce the
time from the first symptom presentation in general
practice until treatment [3]. A list of OC-associated symp-
toms is provided in the CPP, including abdominal disten-
tion/bloating,  reduced  appetite/malaise,  urinary
frequency, constipation/ileus, fatigue and dyspnea. If a
symptom is presented to the general practitioner (GP)
and an abdominopelvic mass is identified, urgent referral
through the CPP is encouraged. However, only approxi-
mately 31-36% of OC cases are diagnosed through the
CPP in Denmark or its equivalent in the UK [4,5]. This
might be due to the frequent occurrence of non-specific
symptoms in the general population [6] combined with
the low prevalence of OC, implying a low risk of OC
when symptoms are presented [7]. This is reflected by
low positive predictive values (between 0.2% and 2.5%)
for the most frequently reported OC symptoms [7].

Screening trials investigating the effectiveness of
Cancer Antigen125 (CA125) and transvaginal ultra-
sound (TVUS) on asymptomatic women in the general
population have shown no effect on OC mortality
[8,9]. Hence, early symptom recognition remains the
key to earlier diagnosis [3,10]. This calls for introducing
direct access (i.e. without first consulting with or refer-
ring to a specialist) for GPs to an appropriate investi-
gation. TVUS is considered the first-line examination
to detect changes in ovarian structure and size [11].
Screening studies have shown promising results on
the diagnostic performance of TVUS for detecting
ovarian pathology [12,13]. Yet, TVUS is only available
to Danish GPs through CPP referral or waiting list,
which often generates months of delay [14].

We aimed to investigate the feasibility of offering
direct access to referral to TVUS in a ‘simple evaluation
for ovarian cancer’ (SEOC) clinic for women presenting
with vague non-specific symptoms in general practice.
This included investigating the GP's referral rate and
referral indications, the patient-reported symptoms,
and the GP’s subsequent management of test results
and findings from the performed TVUS examinations.

Material and methods
Study design

We performed a prospective cohort study from 1 April
2017 to 30 April 2018, providing direct access to TVUS
for GPs in parts of the Central Denmark Region.
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Setting and GP participants

The tax-funded healthcare system in Denmark offers
free access for citizens to medical advice and treat-
ment. GPs are first-line doctors acting as gatekeepers
to specialized secondary care, except for emergencies.
Hence, access to a gynecologist is only available
through referral from general practice. Two SEOC clin-
ics were set up; one at Aarhus University Hospital in
April 2017 and another at Randers Regional Hospital
in November 2017.

We included 477 GPs in 232 general practices with
approx. 190,000 listed women aged >40years during
the study period. The GPs were enrolled in municipal-
ity-based clusters throughout the study period
(Appendix S1).

Implementation and dissemination

At the beginning of the study and 1 month later, the
GPs received an email about the opportunity to
request TVUS in the SEOC clinic. The email included a
guideline with information about inclusion criteria,
referral procedures, how to handle test results, and a
list of potential OC symptoms and signs deserving
special attention (urinary frequency/urgency, abdom-
inal pain, reduced appetite, irritable bowel syndrome,
abdominal bloating and reduced energy). The GPs
were instructed to use the referral option as a rule-in
test (i.e. a negative TVUS did not exclude OC).
Furthermore, if the woman fulfilled the described indi-
cations for referral through the CPP for OC, the GP
was advised to refer to the CPP.

A third email was sent to the GPs in March 2018
with preliminary results on the use of the SEOC clinics.
Additionally, the opportunity to refer to the SEOC clin-
ics was communicated at two meetings for GPs in
their local catchment area.

Patient questionnaire

Guided by an earlier pilot-tested questionnaire [15],
we surveyed women before the investigation in the
SEOC clinic. A list of 15 symptoms of OC was provided
(Appendix S2). Women were asked to register if they
had experienced any of the listed symptoms within
the past 12 months, including the duration.

Referral to a SEOC clinic

An electronic referral to a SEOC clinic (including the
GP’s indication for referral) was forwarded through the
existing online referral system.
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TVUS investigation

Sonographers and nurses performed the TVUS investi-
gations weekly during the study period. They had all
undergone theoretical and practical training by gyne-
cological specialists to ensure that the International
Ovarian Tumor Analysis (IOTA) Simple Rules were used
to assess adnexal masses [16]. In addition, gyneco-
logical specialists reviewed the digital images of all
identified adnexal masses.

The TVUS was assessed as ‘positive’ if the health
professionals identified an ovarian mass, ascites
(including postmenopausal with intraperitoneal fluid
in the pouch of Douglas), a fibroma (>1 fibroma or
fibroma >4 cm), an endometrial thickness of >8mm in
postmenopausal women, or a tumor in the bladder
wall. Uniloculated cysts with a diameter of <4cm in
premenopausal women and of <2cm in postmeno-
pausal women were considered normal findings.

The IOTA Simple Rules [17] were used to categorize
ovarian masses into ‘benign’, ‘inconclusive’, or
‘malignant’. Ten features predicted whether the tumor
was malignant or benign (Appendix S3). If any M-fea-
tures were applied (and no B-features), the mass was
classified as ‘malignant’. If any B-features were applied
(and no M-features), the mass was classified as
‘benign’. However, if both M- and B-features applied
or neither M- nor B-features applied, the mass was
classified as ‘inconclusive’.

All women with an ovarian mass (benign, malig-
nant, or inconclusive) had additional CA125 testing.
Women with an inconclusive or malignant ovarian
mass and women with an ovarian mass classified as
benign but with an abnormal CA125 (>35U/ml) were
referred to the CPP.

To ensure that women with ascites were
adequately assessed, postmenopausal women with
intraperitoneal fluid, even when only located in the
pouch of Douglas, were referred to the CPP.

Women with a benign ovarian mass combined with
a normal CA125 and postmenopausal women with
endometrium of >8mm without postmenopausal
bleeding were referred to a gynecologist within 4
weeks for a repeated TVUS.

Women requiring no further gynecological investi-
gation after a negative TVUS was referred back to the
GP, who decided if the additional investigation was
needed. After assessment at the SEOC clinic, the GP
received an electronic discharge letter including the
results of the TVUS and information on any additional
hospital-initiated work-up. The GPs were encouraged
to consider referral through the CPP if symptoms per-
sisted or worsened.

Feasibility assessment

The following measures were chosen a priori to assess
the feasibility of providing GPs with direct access to
TVUS (see Appendix S4 for details):

1. Rate of TVUS referral.

2. GP indications for requesting TVUS and patient-
reported symptoms/signs prior to referral.

3. Subsequent management within 3 months after a
negative TVUS.

4, Findings from TVUS defined as positive (presence
of ovarian mass, fibroma, ascites, endometrial
thickness, or tumor in the bladder wall)
or negative.

5. Major and minor procedures performed within 3
months of TVUS. Major procedures include lapar-
oscopy, laparotomy, and hysterectomy. Minor pro-
cedures include endoscopy, curettage, drainage,
and excision of tissue.

6. Complications following procedures are defined
as reoperation, infection, or death within 1 month
of the procedure.

7. Diagnoses after referral to TVUS and positive pre-
dictive value for detecting urogynecological can-
cer. Urogynecological cancer was defined as
cancer of the ovary, peritoneum, fallopian tube,
endometrium, or bladder (including non-invasive
papillary urothelial carcinoma), which are all
malignancies detectable by TVUS.

Data collection

All referrals were registered and linked to registry data
through the unique Danish personal identification
number. From the patient questionnaires, symptom
data was obtained. From the GPs’ electronic referrals,
clinical indications, date of referral, and provider num-
ber were retrieved. Appendix S5 provides a detailed
description of the study data and the data sources,
including definitions of variables.

Statistical analyses

The characteristics of both patients and GPs were
described, and the patient-reported duration of symp-
toms was calculated as medians with interquartile
intervals (IQl). The calculation of the women'’s propen-
sity for referral was based on the number of referrals
per general practice per month per listed 10,000
women aged >40years. The calculation of the practice
referral rate was based on the number of referrals per
practice per month. Practice groups were compared
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using Mann-Whitney's test for continuous data.
Pearson’s Chi-squared test was used for nominal data.

We estimated the positive predictive value (includ-
ing a 95% confidence interval) of identifying urogyne-
cological cancer by using all investigated women with
a positive TVUS who needed additional investigation
as the denominator. For negative predictive values, all
investigated women with a negative TVUS were used
as the denominator.

Results
Patient characteristics and GP referral rate

The inclusion of the 479 participating women is
shown in Figure 1. The median age was 58years
(range: 40-89years), and 67% of the women were
postmenopausal (Appendix S6).

During the study period, 232 practices were offered
direct access to TVUS investigation, and 120 (51.7%)
practices used this opportunity at least once. GPs in
single-handed practices were less likely to refer their
patients compared to the GPs in practices with more
than one GP (p <0.001). The median monthly referral
rate per access month was 0.17 (IQl: 0.08-0.34) among
all included practices and 0.25 (IQl: 0.10-0.41) among
practices requesting TVUS. The median time from
referral to the investigation was 7 days (range: 0-35)
(Table 1).
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Indications for referral and patient-
reported symptoms

Patient-reported symptoms and GP indications for
referring to TVUS are shown in Table 2. The most fre-
quent symptom/indication was lower abdominal/pelvic
pain (57.2%), and 39.9% of the patients reported at
least three symptoms.

A total of 397 (82.9%) women filled in the question-
naire before visiting the SEOC clinic. The most fre-
quently reported symptoms were lower abdominal/
pelvic pain (79.6%) and abdominal bloating (58.2%). A
total of 83.1% of the women reported to have experi-
enced at least three symptoms within the past year;
the median duration varied from 48 to 360 days.

Findings from TVUS, performed procedures, and
procedure-related complications

Information on procedures, diagnoses, and subsequent
management of included women is shown in Table 3.
Of the 479 women undergoing TVUS, 104 (21.7%) had
a positive TVUS. A total of 68 (14.2%) of these women
needed additional investigations; seven (6.7%) under-
went major surgery, and 21 underwent minor proce-
dures. All major surgical procedures resulted in
histologically verified pathology or were performed
due to vaginal prolapse; this confirmed the findings of
TVUS. No complications were registered after surgery.

Referred to
TVUS
n=497

Referred more than once, n=1

|——_' <40 years on referral date, n=1

Eligible women
n=495

e

Study population

Did not sign consent form, n=11
No show, n=5

n=479
Negative TVUS Ovarian mass Ascites in POD Fibroma Endometrial thickness! and
n= 375 (78.3) n=43 (8.9) n=10 (2.1) =36 (7.5) tumor of the bladder wall
/ \ n=15 (3.1)
Benign? Inconclusive? Malignant*
n=30 (6.3) n=7 (1.5) n=6 (1.3)

Figure 1. Flowchart of the study population, n (%). 'Endometrial thickness of >8 mm in postmenopausal women. A smooth mul-
tiloculare cyst <10cm or a uniloculare cyst >4 cm and >2cm in premenopausal and postmenopausal women, respectively. *Both
M- and B-features present or none of the features present. “Only M-features present. TVUS: transvaginal ultrasound; CPP: cancer
patient pathway; OC: ovarian cancer; GP: general practitioner; POD: pouch of Douglas
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Table 1. Characteristics of practices requesting direct access to transvaginal ultrasound.

Included practices Requested TVUS Did not request TVUS p-Value
All practices, Number (%) 232 120 (51.7)% 112 (48.3)
Practice type:
One GP, Number (%) 99 (42.7) 32 (32.3) 67 (67.7)
>Two GPs, Number (%) 133 (57.3) 88 (66.2) 45 (33.8) <0.001°
Practice list size of women > 40 years per GP 692 (50-3403) 959 (167-3403) 524 (50-2291) <0.001
(median (range))
Number of patients referred
Per GP in practice (median (range)) n/a 2 (1-14) n/a
Per practice (median (range)) 1 (1-24) 3 (1-24) 0
Women'’s referral rate (median (IQI))° n/a 3.39 (1.84-5.22) n/a
Practice referral rate (median (IQl))¢ 0.17 (0.08-0.34) 0.25 (0.10-0.41) 0
Time (days) from referral to TVUS (median (range))® 7 (0-35)

°Eight additional practices referred patients to TVUS. These practices are not included in this table as they were located outside the Central Denmark
Region. PReferrals per 10,000 women in GP list (women >40years) per access month. “Referrals per practice per access month. “Expressed in calendar
days. Differences between groups were tested using Pearson’s Chi-squared test. "Differences between groups were tested using Mann-Whitney’s test.

SEQC: simple evaluation for ovarian cancer; TVUS: transvaginal ultrasound; GP: general practitioner; 1Ql: interquartile interval; n/a: not applicable due to

data privacy.

Subsequent management after a negative TVUS

Among the 375 women with a negative TVUS, 323
(86.1%) consulted their GP within 3 months. Of these
women, 241 (74.6%) were managed in general prac-
tice without subsequent referral. A total of 47 (12.5%)
received no subsequent management (Table 3).

Diagnoses and positive predictive value for
detecting urogynecological cancer

Three cases of urogynecological cancer were diag-
nosed (7-50days after TVUS) in women with a positive
TVUS, which yielded a positive predictive value of
44% (95% confidence intervals: 1.5-12.2) (Table 4).
Additionally, six women with a negative TVUS were
diagnosed with cancer or a precancerous lesion during
the 3-month follow-up according to the Danish
Pathology Register (Table 3). Extending the follow-up
period to 6 months resulted in two additional cancer
diagnoses in women with a negative TVUS. All eight
malignancies were located outside the urogenital
organs and could not be diagnosed by TVUS.

Discussion

We assessed the feasibility of offering GPs direct
access to a SEOC clinic for women presenting with
vague non-specific symptoms of potential OC. The
number of referrals to TVUS was low (an average of
three annual referrals per practice). However, only half
of the enrolled practices used the opportunity to refer
to TVUS during the study period.

Lower abdominal/pelvic pain was the most fre-
quently reported symptom (by 80% of women)
prompting referral to TVUS at a SEOC clinic (by 57%
of GPs). A positive TVUS result was identified in 104

(21.7%) women. Three (0.6%) were diagnosed with
urogynecological cancer, and seven (1.5%) underwent
major surgery; all without complications. Offering
TVUS as a rule-in test for OC in symptomatic women
seen in general practice was feasible; OC was excluded
in the majority of women without introducing surgical
complications from false-positive results.

Strengths and limitations

An important strength of our study is that it examines
how nurses and sonographers manage TVUS (using
the IOTA Simple Rules) in symptomatic women.
Evidence from previous studies suggests that using
the IOTA Simple Rules may be superior to using the
Risk of Malignancy Index (RMI), particularly in preme-
nopausal women [18,19], and that the IOTA Simple
Rules perform well in the hands of less experienced
examiners, for example, sonographers [18,20]. This was
supported by our study, as no woman had a false
negative test.

TVUS holds a risk of generating false positives,
which may lead to repeated TVUS, CA125 testing, or
even unnecessary surgery [21]. In this study, all TVUS-
related procedures were performed on symptomatic
women with vaginal prolapse or with histologically
confirmed pathology in the bladder, uterus, or ovaries.
All procedures were performed without reported
complications.

Eight women (2.1%) with a negative TVUS were
diagnosed with cancer outside the urogenital organs
during the 6-month follow-up, which supports that
cancer symptoms often evolve over time as cancer
grows. This underlines the importance of providing
GPs with the option to refer women with vague non-
specific symptoms to relevant diagnostic
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Table 3. Contact to the GPs, diagnostic investigations, procedures

nal ultrasound in a SEOC clinic.

and diagnoses within 3 months of transvagi-

Total TVUS, n (%)

Negative TVUS, n (%) Positive TVUS, n (%)

Number of women 479 (100.0)
Contact to GP? 413 (86.2)
Referrals

CPP (any) 22 (4.6)

Gynecologist 52 (10.9)

Abdominal ultrasound 26 (5.4)

MRI 26 (5.4)
Procedures

Majorb n/a

Minor® 31 (6.5)
No subsequent managementd 52 (10.9)
Diagnoses

Ovarian cancer 0

Urogynecological cancer® 3 (0.6)

Other cancer and precancerous lesion’ 6 (1.3)

375 (78.3) 104 (21.7)
323 (86.1) 90 (86.5)
16 (4.3) 6 (5.7)"
37 (9.9) 15 (14.4)>
15 (4.0) 11 (10.6)
14 (3.7) 12 (11.5)
n/a 7 (6.7)
10 (2.7) 21 (20.2)
47 (12.5) 5 (4.8)
0 0

0 3(2.9)
6 (1.6) 0

"Not initiated as part of the TVUS algorithm. “Includes only fibromas.

3ncluding face-to-face consultations, telephone consultations, and email consultations. PLaparotomy, laparoscopy and hysterectomy.
These procedures led to the diagnosis of either cysts, fibromas, vaginal prolapse, or urogynecological cancer. “Endoscopy, curettage
of the uterus, drainage of ascites, drainage of abscess, and excision of pathological tissue. °No contact to the GP, or not referred to a
CPP, gynecologist, abdominal ultrasound, gastroscopy, colonoscopy, MRI, or no performed procedure. ¢Includes cancer of the endo-
metrium or bladder (including non-invasive papillary urothelial carcinoma). fincludes cancer of, for example, the intestines or kidneys
(all cases were non-detectable by TVUS). Due to data protection regulations, it is not possible to provide data on the specific cancer

findings due to the low numbers.

TVUS: transvaginal ultrasound; SEOC: simple evaluation for ovarian cancer; GP: general practitioner; CPP: cancer patient pathway; MRI:
magnetic resonance imaging; n/a: not applicable due to data protection for <3 observations.

Table 4. Referrals to TVUS in a SEOC clinic, positive TVUS with additional investigations needed, and diagnosed urogynecological

cancers.
Urogynecological Rate of
Positive TVUS cancer after additional PPV for NPV for
requiring TVUS and investigations urogynecological urogynecological
additional requiring after TVUS cancer after cancer after
Requested TVUS,  Positive TVUS?, investigations®, additional request, % TVUS request, TVUS request,
n (%) n (%) n (%) investigations, n (95% Cl) PPV (95% Cl) NPV (95% Cl)
All women 479 (100.0) 104 (21.7) 68 (14.2) 3 14.2 (11.4-17.6) 44 (1.5-12.2) 100 (99.1-100.0)
Postmenopausal 321 (67.0) 79 (24.6) 56 (17.4) 3 17.4 (13.7-22.0) 5.4 (1.8-14.6) 100 (98.6-100.0)
Premenopausal 158 (33.0) 25 (15.8) 12 (7.6) 0 7.6 (4.4-12.8) 0.0 0.0
2Includes: fibromas (n = 36), ovarian masses (n = 43), ascites in POD (n = 10), endometrial thickness and bladder abnormalities (n = 15). Includes: posi-

tive TVUS except fibroma.

SEOC: simple evaluation for ovarian cancer; TVUS: transvaginal ultrasound; PPV: positive predictive value; NPV: negative predictive value; Cl: confidence

interval; POD: pouch of Douglas.

investigations in order to reduce diagnostic delay.
Furthermore, it emphasizes the importance of subse-
quent GP follow-up when access to a rule-in test
is provided.

Only 51.7% of the included practices used the
opportunity to refer to TVUS. This could indicate bar-
riers for the use, especially among single-handed prac-
tices, as their GPs were significantly less likely to use
the opportunity to refer. However, the number of
referrals increased at the end of the study (data not
shown). This suggests that an adaption period should
be expected after implementation.

The study is generalizable to similar healthcare set-
tings with GPs acting as gatekeepers, and the reported
findings can be used to facilitate the implementation
of direct access referral routes in general practice for

cancers that do not fulfil the criteria for referral

through the CPPs.

Comparison to existing literature

Two large prospective studies support the value of
rapid evaluation of women presenting symptoms of
potential OC [22,23]. A US study assessed the value of
using a symptom index to select women for investiga-
tion with TVUS and CA125. A higher proportion of
early-stage OCs were diagnosed than what was
expected from national statistics. The authors sug-
gested that the symptom index might act as an edu-
cational tool by increasing the awareness of
symptoms and prompting the women to seek care
early [23]. In the DOVE study, women were evaluated



through testing by TVUS and serial CA125. No evi-
dence of change in stage distribution was identified.
However, interestingly, included women had a lower
tumor burden compared to women diagnosed
through usual care [22]. As complete tumor resection
is the key prognostic factor for disease survival [24],
the true value of symptom-based assessment could be
to identify OC when tumor resection is still possible
rather than to produce a stage shift. Due to differen-
ces in the applied methods and inclusion criteria, the
findings of the present study cannot be compared dir-
ectly to the findings of these studies. First, the previ-
ous studies [22,23] performed CA125 testing in all
women undergoing TVUS. Second, in both studies,
TVUS was performed by experienced investigators.
Third, the OC incidence must be assumed to be higher
than in the present study as both previous studies
included women referred due to strong GP suspicion
of OC. Consistent with these studies, our study calls
for further exploration of the benefits and harms of
offering prompt symptom-based interventions to
potential OC patients.

A common criticism of direct access through gen-
eral practice is that it might increase the number of
inappropriate referrals without improving the diagnos-
tic yield [25]. In line with a recent review of direct
access to cancer testing in general practice [26], our
study suggests that these concerns are unsupported
as the use was low. Most women were postmeno-
pausal, and more than 20% of the women referred to
TVUS were diagnosed with a clinically relevant finding
that is likely to explain their symptoms (most often
lower abdominal/pelvic pain). This is in accordance
with two case-control studies, which identified abdom-
inal pain as the most frequent patient-reported OC
symptom [7,27].

When GPs refer women through the CPP, approx.
one in ten is diagnosed with OC [4]. In the present
study, one in five women had a positive TVUS, and
one in seven needed further investigation. This
strongly suggests that offering GPs direct access to
TVUS did not increase the number of inappropri-
ate referrals.

Several possible benefits exist from offering direct
access to TVUS. These include the potential of reduc-
ing healthcare costs by efficient use of available
resources [28], facilitating more timely diagnosis, and
increasing both patient and GP satisfaction. This is
supported in two studies reporting high patient and
GP satisfaction from ensuring direct access [28,29] and
high patient acceptability of TVUS and CA125 testing
when symptoms are present [30]. Therefore, it is

SCANDINAVIAN JOURNAL OF PRIMARY HEALTH CARE . 237

reasonable to assume that the same high satisfaction
applies to the present study.

Conclusion

This study is the first to investigate the feasibility of
offering direct access from general practice to TVUS at
a SEOC clinic for women presenting with vague non-
specific symptoms of potential OC. Our findings sup-
port the feasibility and indicate a possible benefit of
implementing SEOC clinics. However, it remains
unanswered whether it will lead to improved outcome
in women with OC, and this should be investigated in
future large-scale studies.

Ethical approval

All included patients signed a written consent form.
According to the Committee on Health Research Ethics in
the Central Denmark Region, the study did not require their
approval (file no. 42/2016). The project (ID: 165) is registered
in the Record of Processing Activities at the Research Unit
for General Practice in Aarhus in accordance with the provi-
sions of the General Data Protection Regulation (GDPR). The
study was registered at ClinicalTrials.gov (identifier:
NCT03069872).

Acknowledgements

We want to thank Alina Zalounina Falborg for statistical sup-
port, Lone Niedziella for language revision and Kaare Rud
Flarup for helping with the initial data management. We
thank the Department of Gynaecology and Obstetrics at
Aarhus University Hospital, especially chief physician Jannie
Dalby Salvig, gynecologist Katrine Fuglsang, the sonogra-
phers performing the TVUS, and secretary Heidi Jeppesen
Hjort. We also thank the Department of Gynaecology and
Obstetrics at Randers Regional Hospital, especially chief
physician Eva Kleberg Andersen, gynecologist Maria
Stentebjerg Skett, and the nurses and secretaries.
Furthermore, we thank the Joint Unit for Gynecological
Referrals in the Central Denmark Region, especially head
medical secretary Dorte Lund Jensen for important contribu-
tions to the study.

Disclosure statement

No potential conflict of interest was

the author(s).

reported by

Funding

The study was supported by the Central Denmark Region
(clinical support), Aarhus University, the Danish Foundation
for Primary Health Care Research, the Danish Cancer Society,
and by the CanTest Collaborative, which is funded by a
Population Research Catalyst Award provided by Cancer



238 M.-L. LADEGAARD BAUN ET AL.

Research UK [C8640/A23385]. The funding bodies were not
involved in the conception of the study, writing of the
manuscript, or analysing and interpreting the results. WH is
director and PV is an associate director of the multi-institu-
tional CanTest Research Collaborative.

References

(1

[2]

3l

(4]

[5]

(6]

(7]

(8l

[

(10]

(111

Danish Gynecological Cancer Database [Internet].
Ovariecancer retningslinjer 2016 [Ovarian cancer
guideline]. Copenhagen (Denmark): DGCD; 2019 [cited
2019 February 3]. Available from: http://www.dgcg.
dk/index.php/guidelines/ovariecancer-guidelines
Danish Gynecological Cancer Database [Internet].
National report 2015/2016. Copenhagen (Denmark):
DGCD; 2019 [cited 2019 February 3]. Available from:
http://www.dgcg.dk/images/rsrapport_DGCD_2015-
16_endelig_anonymiseret.pdf

Danish  National Board of Health [Internet].
Pakkeforlab for kraeft i aeggestokkene [The cancer
patient pathway for ovarian cancer]. Copenhagen
(Denmark): DGCD; 2019 [cited 2019 February 12].
Available  from: https://www.sst.dk/da/sygdom-og-
behandling/kraeft/pakkeforloeb/~/media/
765A142BC73446399C769A5D8B54C3DC.ashx

Rai N, Nevin J, Downey G, et al. Outcomes following
implementation of symptom triggered diagnostic
testing for ovarian cancer. Eur J Obstet Gynecol
Reprod Biol. 2015;187:64-69.

Baun ML, Jensen H, Falborg AZ, et al. Ovarian cancer
suspicion, urgent referral and time to diagnosis in
Danish general practice: a population-based study.
Fam Pract. 2019;36(6):751-757.

Balasubramaniam K, Ravn P, Larsen PV, et al. Specific
and unspecific gynecological alarm symptoms-preva-
lence estimates in different age groups: a population-
based study. Acta Obstet Gynecol Scand. 2015;94(2):
191-197.

Hamilton W, Peters TJ, Bankhead C, et al. Risk of ovar-
ian cancer in women with symptoms in primary care:
population based case-control study. BMJ. 2009;
339(2):b2998.

Jacobs 1J, Menon U, Ryan A, et al. Ovarian cancer
screening and mortality in the UK Collaborative Trial
of Ovarian Cancer Screening (UKCTOCS): a rando-
mised controlled trial. Lancet. 2016;387(10022):
945-956.

Buys SS, Partridge E, Black A, et al. Effect of screening
on ovarian cancer mortality: the prostate, lung, colo-
rectal and ovarian (PLCO) cancer screening random-
ized controlled trial. JAMA. 2011;305(22):2295-2303.
National Institute for Health and Clinical Excellence:
Guidance 2011 [Internet]. Ovarian cancer: recognition
and initial management. London (UK): NICE; 2011
[cited 2018 September 15]. Available from: https://
www.nice.org.uk/guidance/cg122

Jacobs 1J, Menon U. Progress and challenges in
screening for early detection of ovarian cancer. Mol
Cell Proteomics. 2004;3(4):355-366.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Menon U, Gentry-Maharaj A, Hallett R, et al
Sensitivity and specificity of multimodal and ultra-
sound screening for ovarian cancer, and stage distri-
bution of detected cancers: results of the prevalence
screen of the UK Collaborative Trial of Ovarian Cancer
Screening (UKCTOCS). Lancet Oncol. 2009;10(4):
327-340.

Pavlik EJ, van Nagell JR. Jr. Early detection of ovarian
tumors using ultrasound. Womens Health. 2013;9(1):
39.

Din bopael er afgerende: Sa lang er ventetiden hos
speciallaegen [Your address determines the waiting
time for an appointment with a specialist] [Internet].
Odense (Denmark): TV2 FYN; 2019 [cited 2019
January 10]. Available from: https://www.tv2fyn.dk/
artikel/bopaelen-er-afgoerende-saa-lang-er-venteti-
derne-hos-speciallaeger

Goff BA, Mandel LS, Drescher CW, et al. Development
of an ovarian cancer symptom index: possibilities for
earlier detection. Cancer. 2007;109(2):221-227.
Timmerman D, Testa AC, Bourne T, et al. Simple ultra-
sound-based rules for the diagnosis of ovarian cancer.
Ultrasound Obstet Gynecol. 2008;31(6):681-690.
Timmerman D, Ameye L, Fischerova D, et al. Simple
ultrasound rules to distinguish between benign and
malignant adnexal masses before surgery: prospective
validation by IOTA group. BMJ. 2010;341(1):c6839.
Sayasneh A, Wynants L, Preisler J, et al. Multicentre
external validation of IOTA prediction models and
RMI by operators with varied training. Br J Cancer.
2013;108(12):2448-2454.

Kaijser J, Sayasneh A, Van Hoorde K, et al. Presurgical
diagnosis of adnexal tumours using mathematical
models and scoring systems: a systematic review and
meta-analysis. Hum Reprod Update. 2014;20(3):
449-462.

Alcazar JL, Pascual MA, Olartecoechea B, et al. IOTA
simple rules for discriminating between benign and
malignant adnexal masses: prospective external valid-
ation. Ultrasound Obstet Gynecol. 2013;42(s1):30-71.
Buys SS, Partridge E, Greene MH, et al. Ovarian cancer
screening in the Prostate, Lung, Colorectal and
Ovarian (PLCO) cancer screening trial: findings from
the initial screen of a randomized trial. Am J Obstet
Gynecol. 2005;193(5):1630-1639.

Gilbert L, Basso O, Sampalis J, et al. Assessment of
symptomatic women for early diagnosis of ovarian
cancer: results from the prospective DOVE pilot pro-
ject. Lancet Oncol. 2012;13(3):285-291.

Andersen MR, Lowe KA, Goff BA. Value of symptom-
triggered diagnostic evaluation for ovarian cancer.
Obstet Gynecol. 2014;123(1):73-79.

Chang SJ, Bristow RE. Evolution of surgical treatment
paradigms for advanced-stage ovarian cancer: redefin-
ing ‘optimal’ residual disease. Gynecol Oncol. 2012;
125(2):483-492.

Sibbald B. Direct access to diagnostic services. Br J
Gen Pract. 2009;59(562):e144-e145.

Smith CF, Tompson AC, Jones N, et al. Direct access
cancer testing in primary care: a systematic review of


http://www.dgcg.dk/index.php/guidelines/ovariecancer-guidelines
http://www.dgcg.dk/index.php/guidelines/ovariecancer-guidelines
http://www.dgcg.dk/images/rsrapport_DGCD_2015-16_endelig_anonymiseret.pdf
http://www.dgcg.dk/images/rsrapport_DGCD_2015-16_endelig_anonymiseret.pdf
https://www.sst.dk/da/sygdom-og-behandling/kraeft/pakkeforloeb/</media/765A142BC73446399C769A5D8B54C3DC.ashx
https://www.sst.dk/da/sygdom-og-behandling/kraeft/pakkeforloeb/</media/765A142BC73446399C769A5D8B54C3DC.ashx
https://www.sst.dk/da/sygdom-og-behandling/kraeft/pakkeforloeb/</media/765A142BC73446399C769A5D8B54C3DC.ashx
https://www.nice.org.uk/guidance/cg122
https://www.nice.org.uk/guidance/cg122
https://www.tv2fyn.dk/artikel/bopaelen-er-afgoerende-saa-lang-er-ventetiderne-hos-speciallaeger
https://www.tv2fyn.dk/artikel/bopaelen-er-afgoerende-saa-lang-er-ventetiderne-hos-speciallaeger
https://www.tv2fyn.dk/artikel/bopaelen-er-afgoerende-saa-lang-er-ventetiderne-hos-speciallaeger

[27]

(28]

use and clinical outcomes. Br J Gen Pract. 2018;
68(674):594-e603.

Vine MF, Calingaert B, Berchuck A, et al.
Characterization of prediagnostic symptoms among
primary epithelial ovarian cancer cases and controls.
Gynecol Oncol. 2003;90(1):75-82.

Basnyat PS, Gomez KF, West J, et al. Nurse-led direct
access endoscopy clinics: the future? Surg Endosc.
2002;16(1):166-169.

[29]

[30]

SCANDINAVIAN JOURNAL OF PRIMARY HEALTH CARE . 239

Wilkes S, Murdoch A, Steen N, et al. Open access
tubal assessment for the initial management of infer-
tility in general practice (the OATS trial): a pragmatic
cluster randomised controlled trial. Br J Gen Pract.
2009;59(562):329-335.

Goff BA, Lowe KA, Kane JC, et al. Symptom triggered
screening for ovarian cancer: a pilot study of feasibil-
ity and acceptability. Gynecol Oncol. 2012;124(2):
230-235.



	Abstract
	Introduction
	Material and methods
	Study design
	Setting and GP participants
	Implementation and dissemination
	Patient questionnaire
	Referral to a SEOC clinic
	TVUS investigation
	Feasibility assessment
	Data collection
	Statistical analyses

	Results
	Patient characteristics and GP referral rate
	Indications for referral and patient-reported symptoms
	Findings from TVUS, performed procedures, and procedure-related complications
	Subsequent management after a negative TVUS
	Diagnoses and positive predictive value for detecting urogynecological cancer

	Discussion
	Strengths and limitations
	Comparison to existing literature

	Conclusion
	Ethical approval
	Acknowledgements
	Disclosure statement
	Funding
	References


