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Abstract
Background: The aim of this study was to investigate the prevalence of incidental findings on transvaginal ultra‑
sound scan in women referred with pelvic organ prolapse by a general practitioner and to investigate which further
examinations and treatments were performed as a result of these findings.
Methods: This was a retrospective cohort study that investigated women with pelvic organ prolapse referred to the
outpatient urogynaecological clinics at Randers Regional Hospital and Aarhus University Hospital, Denmark.
Results: A total of 521 women were included and all of them were examined with a routine transvaginal ultrasound
scan and a gynaecological examination. Prolapse symptoms only and no specific indication for transvaginal ultra‑
sound scan were seen in 507 women (97.3%), while 14 women (2.7%) received scans on indication. Among the latter
women, five (35.7%) had cancer. In the women with solely prolapse symptoms, 59 (11.6%) had incidental findings on
transvaginal ultrasound scan, but all were benign. However, two patients were later diagnosed with cancer unrelated
to the initial ultrasound findings. The treatment was extended with further examinations not related to POP in 19 of
the women (32.2%) with incidental ultrasound findings.
Conclusion: The prevalence of incidental ultrasound findings was not high in the women referred with pelvic organ
prolapse and no additional symptoms, and all these findings were benign. However, it should be considered that
these findings resulted in further investigations and changes to the patients’ initial treatment plans. A meticulous
anamnesis and digital vaginal examination are crucial to rule out the need for vaginal ultrasound.
Keywords: Pelvic organ prolapse, Ultrasonography, Incidental finding
Background
Pelvic organ prolapse (POP) is a herniation of the pelvic
organs into the vagina and includes cystocele, rectocele,
enterocele, vaginal vault prolapse and uterine prolapse.
It is diagnosed during gynaecological examinations in
41–50% of women above the age of 50 years [1, 2]. Only
about 6% of these women have classic prolapse symptoms
such as a feeling of bulging, a heavy feeling, protrusion,
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pressure or a visible bulge into the vagina [3]. POP is also
associated with functional pelvic floor disorders such as
urinary or faecal incontinence, bladder emptying problems and urinary tract infections. These symptoms sometimes motivate women to see a gynaecologist due to the
negative effect on their quality of life [3].
In Denmark, a transvaginal ultrasound scan (TVS)
of the uterus and ovaries is usually performed as a supplement to a gynaecological examination to investigate
whether the patient can empty the bladder properly or
to see if there are any utero-ovarian pathologies as these
can cause some of the symptoms presented by the patient
(e.g. heaviness or findings of a pelvic mass). Moreover,
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these pathologies may influence the choice of treatment
for the primary POP [4]. It is important to note that the
choice of treatment for prolapse is primarily based on
women’s subjective complaints and not on ultrasound
results or objective examinations. However, some women
referred with POP symptoms also have unspecific symptoms such as unintended weight loss, uncharacteristic
pelvic pain, postmenopausal vaginal bleeding or anaemia,
which could be related to malignant conditions [5].
There are no current guidelines about routine ultrasound screening in asymptomatic women, but several
studies have suggested that routine ultrasound is a good
examination to perform before POP surgery to determine
if there are any pre-malignant or malignant pathologies
of the uterus, ovaries or cervix [6–8]. Other studies have
found endometrial screening [9, 10] and screening of the
ovaries [11, 12] with ultrasound in asymptomatic women
to be ineffective in differentiating benign findings from
malignant findings. Notwithstanding, there still seems to
be a tendency to use routine TVS preoperatively for all
women undergoing gynaecological examinations [13, 14].
To the best of our knowledge, no previous study has
exclusively investigated the incidental ultrasound findings, such as ovarian cysts, fibromas, endometrial thickening or polyps in the uterus, in women with POP. These
conditions are often asymptomatic; however, women may
be subject to comprehensive additional investigations,
including different invasive procedures, biopsies, blood
tests and even operations, which may place them at risk
of complications such as infections, reoperations and
bleeding. Furthermore, false-positive screening tests are
associated with increased levels of worry that continues
for many years [12].
The aim of this study was to investigate the prevalence
of incidental findings detected by routine TVS, including uterine, cervical and ovarian pathologies, in women
referred with POP. Moreover, the study aimed to investigate which further examinations and treatments these
women undergo due to these incidental findings, along
with the related consequences, complications and results.
Accordingly, the clinical relevance of routine TVS in
women referred with POP was evaluated.

Methods
This retrospective cohort study investigated all the
women with POP referred to the outpatient gynaecological clinics at Randers Regional Hospital and Aarhus University Hospital by a general practitioner in 2015. Clinical
information including age, previous hysterectomies, previous cancers, type of pelvic organ prolapse, the results
of the ultrasound, the treatment of the prolapse and further investigations, controls and complications due to the
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incidental findings of TVS were recorded from electronic
patient records.
We excluded women referred with POP but never
examined with TVS (Fig. 1). Furthermore, patients with
a double appearance in the two departments and women
who cancelled their appointments were excluded.
A diagnosis of POP is based on a gynaecological examination to determine the type of prolapse, which is mainly
divided into the following three categories: anterior
compartment (cystocele), medial compartment (uterine
prolapse, vaginal vault prolapse) and posterior compartment (enterocele and rectocele). The Baden–Walker classification system was used to grade the POP. The system
consists of four grades: grade 0—no prolapse, grade 1—
halfway to hymen, grade 2—to hymen, grade 3—halfway
past hymen and grade 4—maximum descent.
This was a descriptive study, so statistical tests between
subgroups were not relevant. The characteristic variables
were summarised and calculated as percentages and
mean (SD).

Results
A total of 608 women were referred with POP to the two
urogynaecological clinics in 2015, but only 566 of these
women were examined at the clinics (Fig. 1). In 45 of
these women (8%), ultrasound examination was not performed. Thus, 521 women were included in the study
(Table 1).
A total of 5.9% of the women (n = 31) had a previous
cancer diagnosis, including breast cancer (n = 18), lymphoma/leukaemia (n = 4), brain cancer (n = 2), malignant
melanoma (n = 1), bladder cancer (n = 1), thyroid cancer
(n = 1), cervix cancer (n = 2), endometrial cancer (n = 1)
and ovarian cancer (n = 1).
Of the 507 women with solely POP symptoms, 448
(88.4%) had normal ultrasound examinations. Incidental
findings detected by TVS were seen in 59 women (11.6%)
(Table 2). Further examinations were performed in 19
women (3.7%, correlating to 32.2% of the women with
incidental findings) because of these incidental findings,
but all were benign.
Table 2 presents the ultrasound findings. Ovarian cysts
varied from 2 to 6 cm were found in 15 women (2.9%).
Nine of these women (60%) were examined further with
blood tests (including the tumour marker CA-125), laparoscopy or additional controls. Both laparoscopic oophorectomy and POP surgery were performed in two of these
women (13%). Uterine fibromas were found in 35 women
(6.9%), and two of these women (5.7%) had vaginal hysterectomy and cystocele repair due to POP. Finally, nine
women (1.8%) had endometrial pathology, which resulted
in further examinations with abrasions, mini-hysteroscopy and biopsies in eight (89%) of these women. Benign

Pedersen et al. BMC Women’s Health

(2021) 21:26

Page 3 of 7

Women referred with POP
Randers Regional Hospital and Aarhus University Hospital in 2015
n=608
Women excluded
n = 87
- Double appearance or
cancellation (n = 42)
- No TVS (n = 45)
Women included
n = 521

TVS on indication
n = 14

Women with
incidental findings on
TVS
n = 59

Women with normal
findings on TVS
n = 448

Women with further
controls or
examinations
n = 19

No further
examination needed
n = 40

Cancer detected by
coincidence due to
further examinations
n=2
Fig. 1 Flowchart of incidental findings on TVS in women referred to the outpatient clinics with POP. POP, pelvic organ proplase; TVS, transvaginal
ultrasound

polyps were found and removed surgically in three (33%)
of these women. We did not find any cervical pathologies in the women included in this study. In two of the
women (0.39%) without alarm symptoms, cancer was
detected incidentally without relation to the ultrasound
examination; one of the women had endometrial cancer,
detected by a final histological examination of the uterus

after the POP surgery. She had a history of breast cancer.
The other women had endometrial cancer detected by an
additional TVS for the control of a benign ovarian cyst.
In 14 women (2.7%), there was a strong indication for
ultrasound examination due to alarm symptoms of malignancy, a pelvic mass detected during the gynaecological
examination or a different reason, such as intrauterine
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Table 1 Demographics of patients referred with POP
Characteristics
Age (mean, SD)

63 (0.63)
n (%)

TVS on indication
TVS without indication

14 (2.7%)
507 (97.3%)

Previous hysterectomy
No previous hysterectomy

96 (18.4%)
425 (81.6%)

Prolapse diagnosis*
Anterior compartment
Posterior compartment
Central compartment
Several compartments
No prolapse

207 (39.7%)
79 (15.2%)
32 (6.1%)
167 (32.1%)
36 (6.9%)

Previous cancer diagnosis
Yes
No

Table 2 Ultrasound findings
of patients referred with POP

31 (5.9%)
490 (94.1%)

and

further

treatment
n (%)

TVS without indication
Normal
Incidental findings
Endometrial pathology
Ovarian pathology
Fibromas

448 (88.4%)
59 (11.6%)
9 (1.8%)
15 (2.9%)
35 (6.9%)

TVS on indication
No cancer diagnosis
Cancer diagnosis

9 (64.3%)
5 (35.7%)

Further investigations of incidental findings
Ovarian pathology
Blood test (Ca-125), laparoscopy, control TVS/gynaecologi‑
cal examination (9/15)
Bilateral salpingo-oophorectomy (2/9)
Fibromas
Hysterectomy (2/35)
Endometrial pathology
Abrasions, mini-hysteroscopy, biopsies (8/9)
Hysteroscopic polyp removal (3/8)

15 (2.9%)
9 (60%)
2 (13%)
35 (6.9%)
2 (5.7%)
9 (1.8%)
8 (89%)
3 (33%)

Indication for operative treatment
POP
Incidental findings + POP
Incidental findings

285 (54.7%)
9 (1.7%)
8 (1.5%)

No indication for operative treatment

219 (42.1%)

More than one visit to the clinic due to incidental findings on
TVS
Yes
No

10 (16.9%)
49 (83.1%)

Complications due to incidental findings on TVS
Yes
No
TVS, transvaginal ultrasound scan; POP, pelvic organ prolapse

0 (0%)
59 (100%)

device control, and five of these women (35.7%) received
a cancer diagnosis (Table 2).
A total of 10 (16.9%) of the women with incidental findings on TVS had more than one visit to the clinic due to
incidental findings on TVS. None of the women examined further for incidental findings had complications.
A total of 285 women (54.7%) underwent only POP surgery, while nine of the women (1.7%) had an additional
operation together with the POP surgery due to incidental findings. Eight women (1.5%) had surgery due to the
incidental findings only, without POP surgery (Table 2).
There was no indication that any operation was performed for 219 women (42%) referred with POP.

Discussion
Our study on women referred to an outpatient clinic
with a diagnosis of POP showed that 92% had a routine
TVS examination in addition to a gynaecological examination. Most of these women (97.3%) only had prolapse
symptoms, and among these women, 11.6% had incidental findings that were benign. However, these incidental
findings detected by TVS influenced the choice of treatment or led to further examinations in 32.2% of these
women. There were strong indications for ultrasound
examination due to malignancy alarm symptoms in only
14 women (2.7%), and five of these women were diagnosed with cancer (35.7%).
The use of TVS in women with POP is claimed to be
a routine screening procedure, which means the examination of women without any symptoms. POP can be
accompanied by a variety of symptoms, like the sensation of a bulge in the vagina, heaviness in the lower abdomen and functional disorders, as described by Rortveit
et al. [3]. The best correlation has been found between
the sensation of a bulge in the vagina and objective prolapse beneath the hymen, whereas other symptoms have
not been well correlated to the objective findings of POP,
as explained by Gutmann et al. [15]. Gynaecological
examination, including vaginal exploration for enlargement of the pelvic organs, is often supplemented with
TVS in Denmark since this modality can reveal structural changes in the pelvic organs and may therefore
explain women’s symptoms. In our study, 6.9% of the
women referred with POP had subjective symptoms but
no objective findings of POP. TVS should be considered
a diagnostic tool to rule out other explanations of unspecific symptoms and should not be classified as a screening procedure in women with suspected POP, whereas a
good anamnesis and a digital vaginal examination is considered of great importance.
Our findings indicated that the use of TVS in asymptomatic women with POP is not beneficial in detecting
malignancy since the prevalence of malignancy in this
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patient population is generally low. Some of the asymptomatic women (3.7%) in our study underwent further
investigations because of benign incidental findings,
and only a few asymptomatic women were actually diagnosed with cancer (0.39%). However, in the two women,
cancer was not detected using the primary TVS, but was
detected by final histological examination of the uterus
after POP surgery and by an additional TVS for the control of a benign ovarian cyst.
On the other hand, the use of ultrasound was more
helpful in women for whom gynaecological examination revealed a pelvic mass or women with early warning symptoms because 35.7% of the women (n = 5) in
our study who had indications that warranted ultrasound (n = 14) actually had cancer. As seen in our results,
women with a history of cancer had a higher frequency of
malignancy than other women with POP; 3.2% (one out
of 31 patients) with a previous cancer had a new cancer
diagnosis compared to 0.21% (one out of 476 patients)
of the asymptomatic women who had never had cancer.
Even though our material was limited, it seems that the
risk of urogenital cancer is around 15 times higher if a
patient has had cancer before, which may be an argument
in favour of routine TVS in this specific group of patients.
The ultrasound scans in our study missed at least two
endometrial cancers, and this is consistent with the literature of Havrilesky et al. [13], which claimed that ultrasound has a sensitivity of 97% and a specificity of 55% for
the detection of endometrial cancer with an endometrial
stripe greater than 5 mm. This means that 3% of women
with cancer or precancerous conditions of the endometrium are missed with TVS, while 45% of women have
a risk of undergoing further investigations even though
they are not sick. The studies of both Ramm et al. [9] and
Wan et al. [10] found that TVS for asymptomatic women
is unreliable when it comes to the detection of cancer.
They respectively found a 0.7% prevalence of cancer
after biopsy and/or ultrasound and an overall incidence
of pre-malignant and malignant changes in the uterus in
0.94% of asymptomatic women without ultrasound prior
to surgery. This is consistent with our findings of cancers
detected coincidentally after the primary POP surgery
(0.39%).
Previous studies by Frick et al. [6] and Renganathan
et al. [8] on women with POP, which included 681 and
517 postmenopausal women, respectively, described the
low prevalence of unanticipated endometrial cancer in
0.3% and 0.8% of the women, respectively. These findings
are comparable to those of our study. Another study by
Grigoriadis et al. [7] found a 0% prevalence of endometrial cancer where the women were examined by TVS
prior to surgery, yet 2.7% of the women in the study population had unanticipated pre-malignant or malignant

Page 5 of 7

uterine pathologies based on biopsies. All these studies
suggest that routine preoperative ultrasound can reduce
the risk of unexpected pathologies in postmenopausal
women even though the prevalence is low.
In our study, 2.9% of the asymptomatic women were
diagnosed with a pathology of the ovaries via TVS, and
60% of these women had to undergo further investigations to qualify the ultrasound findings. Ultimately, no
malignant ovarian pathologies were found. Partridge
et al. [11] found that ultrasound often fails to differentiate
benign from malignant ovarian tumours and that TVS
screening is associated with a low positive predictive
value, which means that women undergo unnecessary
surgery as a consequence of TVS findings. Reade et al.
[12] similarly recognised that TVS is a poor screening
procedure for ovarian cancer in asymptomatic women.
The subjective symptoms of women with POP are
important and an indicator of treatment, it is not the
objective findings of prolapse or TVS that determine
whether a woman should be offered treatment. However,
we found that incidental findings on TVS sometimes
change the primary POP treatment plan. For instance,
33% of the women in our study with thick endometrial
lining on TVS actually had polyps removed at the time of
their primary POP surgery, and 13% of the women with
ovarian cysts had an oophorectomy as well as their primary POP surgery. Furthermore, 5.7% of the women with
fibromas had a hysterectomy in addition to POP surgery.
This means that a total of 13.5% of the women had a different or additional surgical treatment because of benign
incidental findings. Seen from the perspective of the
patient, it is reassuring to know that the uterus and ovaries are normal when some symptoms are present. In this
study, 58% of the women had surgery because of their
POP symptoms or incidental findings. Interestingly, 42%
of the women who were referred with POP never had an
operation. Some of these women were treated conservatively, but some merely went to the doctor to make sure
that there was nothing malignant, and the TVS helped
provide them with the assurance they needed. On the
other hand, the women who had benign incidental findings on TVS underwent further investigations and had
to face the fear of having a malignant condition, which,
according to Reade et al. [12], is associated with considerable psychological consequences.
Two details worth noting from this study are the low
prevalence of patients readmitted to hospital and the
absence of complications after surgery for incidental
findings. Generally, the investigations of the incidental
findings were not as comprehensive as expected, and
this limited how much physical damage was incurred.
However, a questionnaire sent to all the women would
have provided us with a more realistic picture of the
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real complications and the psychological conditions
of these women, which would have been interesting to
evaluate.
To the best of our knowledge, the frequency of incidental findings on TVS in a population of women with POP
and the consequences for these women have not previously been investigated. Although POP is a common condition and a valid reason for gynaecological examinations
in women, we still do not have any proper knowledge
about this issue.
The strength of this study was the comprehensive experience of all gynaecologists in Denmark with TVS, where
it is a routine form of examination in almost all women
attending clinics. This means that TVS is easy and accessible for use by most gynaecologists, and the study conditions correlate well with practice. Additionally, TVS is
not a very expensive procedure, and in Denmark, there
is no need to refer patients to specialist clinics to obtain
TVS, which was a major advantage in this study.
Nevertheless, this study had some limitations. We
could have differentiated between postmenopausal
and premenopausal women to see if the prevalence of
incidental findings was higher among postmenopausal women, as Frick et al. and Renganathan et al. [6, 8]
suggested. We could also have looked at factors such as
height, weight, familial risk of cancer and smoking status,
which may be correlated with malignancy. However, due
to the small number of patients in this study, it was not
possible to undertake these subgroup analyses. Another
action we could have taken to improve the validity of our
results would have been to match our patients with ageappropriate controls without any symptoms to compare
the effects of screening in patients with POP.

Conclusion
The prevalence of incidental ultrasound findings in
women referred with POP and no additional symptoms was not high, and the findings were often benign.
It should be considered that these incidental findings
result in further investigations and changes to the initial
treatment. A meticulous anamnesis and a good clinical examination, including a digital vaginal examination,
are crucial before deciding if TVS can be omitted. Our
study suggests that in women with solely prolapse-related
symptoms and objective findings of POP, TVS could be
omitted from routine examinations. However, more
research on a large population is needed to make an evidence-based conclusion regarding the necessity of routine TVS in this population.
Abbreviations
TVS: Transvaginal ultrasound scan; POP: Pelvic organ prolapse.

Page 6 of 7

Acknowledgements
Not applicable.
Authors’ contributions
LP, MGK and PB designed the protocol and performed the data extrac‑
tions and data analyses. LP drafted the original review, which was finalised
after feedback from MGK and PB. All authors have read and approved the
manuscript.
Funding
Research Unit Randers has covered minor expenses in relation to publication
and presentation of the study. Research Unit Randers has no role in the design
of the study or in the collection, analysis and interpretation of data or in writ‑
ing the manuscript.
Availability of data and materials
A part of the data generated and analysed during this study are included in
this published article and its supplementary information files. The datasets
generated and analyzed during the current study are not publicly available
due to Danish legislation in this area. Thus, consent for publication is “Not
Applicable”. Data are available from the corresponding author on reasonable
request.
Ethical approval and consent to participate
The Danish Patient Safety Authority (J. No. 3-3013-2015/1) and the Danish
Data Protection Agency (J. No. 2016-41-4953) granted the permission to
access and use the medical records described in the study. Further ethical
approval was deemed unnecessary according to national regulations.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
Department of Obstetrics and Gynaecology, Randers Regional Hospital,
Randers, Denmark. 2 Department of Obstetrics and Gynaecology, Aarhus Uni‑
versity Hospital, Aarhus, Denmark. 3 Department of Clinical Medicine, Aarhus
University, Aarhus, Denmark. 4 Moellehatten 21, 4. 1, 8240 Risskov, Denmark.
1

Received: 8 December 2019 Accepted: 4 January 2021

References
1. Hendrix SL, Clark A, Nygaard I, Aragaki A, Barnabei V, McTiernan A. Pelvic
organ prolapse in the Women’s Health Initiative: gravity and gravidity. Am
J ObstetGynecol. 2002. https://doi.org/10.1067/mob.2002.123819.
2. Olsen AL, Smith VJ, Bergstrom JO, Colling JC, Clark AL. Epidemiology of
surgically managed pelvic organ prolapse and urinary incontinence.
ObstetGynecol. 1997. https://doi.org/10.1016/S0029-7844(97)00058-6.
3. Rortveit G, Brown JS, Thom DH, Van den Eeden SK, Creasman JM, Subak
LL. Symptomatic pelvic organ prolapse prevalence and risk factors in a
population-based, racially diverse cohort. ObstetGynecol. 2007. https://
doi.org/10.1097/01.AOG.0000263469.68106.90.
4. Tunn R, Schaer G, Peschers U, Bader W, Gauruder A, Hanzal E, et al.
Updated recommendations on ultrasonography in urogynecology.
IntUrogynecol J Pelvic Floor Dysfunct. 2005. https://doi.org/10.1007/
s00192-004-1228-7.
5. Epstein E, Valentin L. Managing women with post-menopausal bleeding.
Best Pract Res ClinobstetGynecol. 2004. https://doi.org/10.1016/j.bpobg
yn.2003.10.001.
6. Frick AC, Walthers MD, Larkin KS, Barber MD. Risk of unanticipated
abnormal gynecologic pathology at the time of hysterectomy for uter‑
ovaginal prolapse. Am J ObstetGynecol. 2010. https://doi.org/10.1016/j.
ajog.2010.01.0077.
7. Grigoriadis T, Aikaterini V, Dimitrios Z, Athanasios P, Athanasios S. Vaginal
hysterectomy for uterovaginal prolapse: what is the incidence of

Pedersen et al. BMC Women’s Health

(2021) 21:26

concurrent gynecological malignancy? IntUrogynecol J. 2015. https://doi.
org/10.1007/soo192-014-2516-5.
8. Renganathan A, Edwards R, Duckett JRA. Uterus conserving prolapse
surgery–what is the chance of missing a malignancy? IntUrogynecol J.
2010. https://doi.org/10.1007/s00192-010-1101-9.
9. Ramm O, Gleason JL, Segal S, Antosh DD, Kenton KS. Utility of preop‑
erative endometrial assessment in asymptomatic women undergoing
hysterectomy for pelvic floor dysfunction. IntUrogynecol J. 2012. https://
doi.org/10.1007/s00192-012-1694-2.
10. Wan OYK, Cheung RYK, Chan SSC, Chung TKH. Risk of malignancy in
women who underwent hysterectomy for uterine prolapse. Aust N Z J
ObstetGynaecol. 2013. https://doi.org/10.1111/ajo.12033.
11. Partridge E, Kreimer AR, Greenlee RT, Williams C, Xu JL, Church TR, et al.
Results from four rounds of ovarian cancer screening in a randomized
trial. ObstetGynecol. 2009. https://doi.org/10.1097/AOG.0b013e3181
9cda77.
12. Reade C, Riva JJ, Busse JW, Goldsmith CH, Elit L. Risks and benefits of
screening asymptomatic women for ovarian cancer: a systematic review

Page 7 of 7

and meta-analysis. GynecolOncol. 2013. https://doi.org/10.1016/j.ygyno
.2013.06.029.
13. Havrilesky LJ, Maxwell GL, Myers ER. Cost-effectiveness analysis of annual
screening strategies for endometrial cancer. Am J ObstetGynecol. 2009.
https://doi.org/10.1016/j.ajog.2009.02.022.
14. Srikrishna S, Robinson D, Cardozo L, Yasbek J, Jurkovic D. Is transvaginal
ultrasound a worthwhile investigation for women undergoing vaginal
hysterectomy? J ObstetGynaecol. 2008. https://doi.org/10.1080/01443
610802149954.
15. Gutman RE, Ford DE, Quiroz LH, Shippey SH, Handa VL. Is there a pelvic
organ prolapse threshold that predicts pelvic floor symptoms? Am J
ObstetGynecol. 2008. https://doi.org/10.1016/j.ajog.2008.07.028.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

