
Cotangco et al. Reports Gynecol Surg 2017, 1(1):5-10

*Corresponding author: Steven R Lindheim, MD, MMM, 
Department of Obstetrics and Gynecology, Boonshoft 
School of Medicine, Wright State University, 128 E, Apple 
Street, Suite 3811, Dayton, Ohio 45409, USA, Tel: 937-208-
2850, E-mail: steven.lindheim@wright.edu

Received: July 27, 2017; Accepted: November 04, 2017; 
Published online: November 06, 2017

Citation: Cotangco K, Clinton-Cirocco K, Roy K, et al. (2017) 
Concomitant Saline Infused Sonohysterography and Endo-
metrial Sampling of Intrauterine Pathology Using SonoSure 
Device. Reports Gynecol Surg 1(1):5-10

Copyright: © 2017 Cotangco K, et al. This is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Original Article Open Access

Reports in Gynecological Surgery

• Page 5 •

DOI: 10.36959/909/464 | Volume  1 | Issue 1

ISSN: 2689-8756  |

Concomitant Saline Infused Sonohysterography and Endo-
metrial Sampling of Intrauterine Pathology Using SonoSure 
Device
Katherine Cotangco1, Kelly Clinton-Cirocco1,2, Kelly Roy3, Juan Manuel Canela4, Nan 
Jiang1, and Steven R Lindheim1*
1Department of Obstetrics and Gynecology, Boonshoft School of Medicine, Wright State University, Dayton, 
Ohio, USA
2Wright-Patterson USAF Medical Center, Dayton, Ohio, USA
3Arizona Gynecology Consultants, Phoenix, Arizona, USA
4Clinica Canela, La Romana, Dominican Republic

Abstract
Background: Saline Infusion Sonohysterography (SIS) has become a routine diagnostic tool for the female reproductive 
tract and provides better visualization and detection of intrauterine pathology, enhancing the diagnostic accuracy 
of Transvaginal Ultrasound (TVS) in women with Abnormal Uterine Bleeding (AUB). While saline infusion 
sonohysterography and Endometrial Biopsy (EMB) are routinely used in the workup for AUB, few providers perform these 
procedures concurrently. We describe the feasibility and efficacy of a novel endometrial sampling device for concomitant 
sonohysterography and ultrasound directed sampling to evaluate abnormal uterine bleeding in thirty-three women.

Results: After SIS evaluation, the uterine cavity was adequately sampled in 91% (n = 30) of women. Pathology was 
consistent with traditional hysteroscopy or hysterectomy specimens, however poly (n = 4) and leiomyomata (n = 1) were 
missed. It was effective and well tolerated with no post-procedural complications.

Conclusions: The SonoSure device was a practical way for a single provider to accurately assess the endometrial cavity, 
while maintaining patient comfort with a single cervical cannulation. Our data suggests that women with an increased risk 
for sampling failure - postmenopausal bleeding, history of prior failed Pipelle biopsy, and obesity, may benefit from this 
device. Comparison studies are underway to evaluate the diagnostic accuracy and rate of sufficient sampling for this SIS-
EMB device compared to traditional sampling devices compared to hysterectomy specimens in those with AUB.
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Background
Abnormal Uterine Bleeding (AUB), a harbinger of 

endometrial cancer, occurs in 20% of women between 
the ages of 19 to 55 [1-2]. To properly evaluate the en-
dometrium, anatomic pathology causing AUB should be 
differentiated from anovulatory bleeding.

Historically, screening for endometrial cancer has 
been done with dilation and curettage with or without 
hysteroscopy. However, technological advances in in-
strumentation have allowed providers to sample the 
endometrial cavity in an outpatient setting via endome-
trial biopsy, suction devices, Transvaginal Ultrasound 

(TVS), or Saline Infusion Sonohysterography (SIS) [3]. 
Dilation and Curettage (D&C) and Endometrial Biop-
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sy (EMB) curettes such as Pipelle are among the most 
studied techniques to evaluate the endometrium. How-
ever, the accuracy of D&C has been questioned, as 60% 
of these procedures sample less than half the endome-
trium [3]. When focal lesions are present, curettage fails 
to adequately sample the endometrium 38%-100% of the 
time [4]. On the other hand, Guido, et al. has shown that 
when there is global, endometrial pathology, the Pipelle 
device adequately sampled 97% of women with a sensi-
tivity of 83% [5]. However, several studies have revealed 
that endometrial biopsy can miss a significant number 
of lesions [5-8]. In a meta-analysis by Dijkhuizen, et al. 
[9] premenopausal women were at increased risk for 
endometrial sampling failure compared to postmeno-
pausal women with detection rates of 91% and 99.6% 
[9]. They further speculated whether the work up of 
perimenopausal bleeding should combine endometrial 
biopsy with transvaginal ultrasound to improve accura-
cy. Unfortunately, TVS is limited by the requirement to 
completely visualize the endometrial echo, which should 
be surrounded by an intact hypoechoic junctional zone. 
Often angulation of the uterus or coexisting pathology 
can distort the endometrium and decrease the predictive 
value of ultrasound imaging [10-12].

Saline infusion sonohysterography has become a rou-
tine diagnostic tool for the female reproductive tract and 
provides better visualization and detection of intrauter-
ine pathology, enhancing the diagnostic accuracy of TVS 
in women with AUB. Moreover, it has been shown to 
have better predictive value in identifying endometrial 
pathology compared to endometrial sampling devices 
and to be more cost effective in comparison to dilation 
and curettage [13-18]. While SIS and EMB are routine-
ly used in the workup for AUB, few providers perform 
these procedures concurrently - often requiring multi-

ple office visits or multiple cervical cannulations. Here 
we describe the feasibility and efficacy of the SonoSure 
endometrial sampling device for concomitant SIS and 
ultrasound directed sampling of endometrial pathology 
for the evaluation of AUB.

Methods
From January 2014-February 2016, thirty-three pre-

and postmenopausal women (30-68 years of age) under-
going evaluation for AUB were referred for SIS and di-
rected biopsy at Arizona Gynecology Consultants, Phoe-
nix, Arizona by KR. The indications for SIS and EMB 
included uterine leiomyomata and menorrhagia (n = 8), 
menorrhagia (n = 12), leiomyomata (n = 2), post-meno-
pausal bleeding (n = 6), irregular menses and abnormal 
ultrasound findings (n = 3), and leiomyomata and infer-
tility (n = 2). All patients provided written consent for 
SIS and EMB. Due to the retrospective data collection, 
IRB approval was not needed as per local regulations.

All patients had a documented negative urine preg-
nancy test and were offered to take a non-steroidal an-
ti-inflammatory agent (Ibuprofen 400 mg to 600 mg) 
one hour prior to the procedure.

Diagnostic evaluation of the uterine cavity was per-
formed using a disposable 3 mm malleable insertion 
catheter  (CrossBay Medical Inc., San Diego, CA) with 
a built-in deployable endometrial sampling brush and 
a repositionable cervical sealing mechanism for uterine 
distension. The accommodating acorn tip fit onto the ex-
ternal os of the cervix and was designed not to obscure 
the lower uterine segment (Figure 1). Using the 50 cc 
re-fillable fluid injection bag on the device, 5-10 cc of 
sterile saline was introduced through the catheter by the 
operator (Figure 2a). Transvaginal sonographic images 
of the sagittal and transverse views of the uterus and pel-

         

Figure 1: The SonoSure device (CrossBay Medical Inc., San Diego, CA).
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vis were recorded (Voluson I, TV probe - RIC5-9w- RS - 
4-9 MHz, Windows XP Embedded - 8.2.2, Zinf, Austria). 
When pathology was identified, and at the discretion of 
the physician, SIS guided extraction and/or biopsy was 
performed. A sliding knob on the SonoSure handle ad-
vanced the endometrial sampling brush past the distal 
catheter tip, into the uterine cavity at the area of interest 
(Figure 2b). In cases where distension media collapsed 
around the area of interest, the cavity was re-distended to 
achieve adequate visualization. After sampling was com-
pleted, the endometrial sampling brush was withdrawn 
from the cavity by retracting the slidable knob on the So-
noSure handle in the opposite direction to withdraw the 
endometrial sampling brush back into the SonoSure can-
nula (Figure 2c). Once withdrawn, the SonoSure device 
was removed from the endocervix, placed within a spec-
imen container where the endometrial sampling brush 
was then re-advanced to obtain cells and material for 
pathologic evaluation. All procedures were performed 
with transvaginal ultrasound guidance.

Results
The average patient age was 43.1 years of age. All 

33 patients successfully underwent SIS. Twenty-nine 
procedures revealed submucosal filling defects, while 
four demonstrated a normal intrauterine cavity. In all 
cases, the endometrial sampling device was successful-
ly deployed (Figure 2a, Figure 2b and Figure 2c). Three 
women with mild cervical stenosis required a tenaculum 
to allow advancement of the SonoSure device. None re-
quired cervical dilation or an assistant as a “second pair 
of hands”. The procedure was well tolerated with the du-
ration of 5 to 15 minutes from start to finish. There were 
no post-procedural complications. All patients were dis-
charged to home within 15 minutes following the pro-
cedure.

All specimens were sent for pathologic evaluation, 
and thirty samples were found to be adequate. All spec-
imens were benign. Twenty of these women underwent 
surgical intervention (Table 1 and Table 2). Simultane-
ous SIS and EMB missed four polyps and one leiomyo-
mata. Otherwise, the surgical pathology was consistent 
with the samples collected with the SonoSure device. Of 
those with inadequate sampling (n = 3), one underwent 
hysteroscopy and D&C, one underwent a hysterectomy, 
while the other was followed clinically.

Discussion
Our case series assessed the feasibility and efficacy of 

concomitant SIS and ultrasound directed sampling of 
the endometrium. Our preliminary data suggest this SIS-
EMB catheter system samples the cavity in more than 
90% of cases, has a high degree of correlation with tra-
ditional hysteroscopy and hysterectomy specimens, and 
is well tolerated by patients. Furthermore, in post-meno-
pausal women, all six samples revealed benign pathology 
consistent with hysteroscopy/hysterectomy pathology, 

         

Figure 2a: SIS with anterior fundal wall defect.

         

Figure 2b: Deployment of the endometrial sampling device 
within the uterine cavity.

         

Figure 2c: Deployment of the endometrial sampling device 
within the uterine cavity.
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Table 1: Patient summary comparing SonoSure sampling to surgical sampling in pre-menopausal women.

Patient Age G P Indication Ultrasound 
findings

Pathology diagnosis Surgical pathology

1 42 2 1 Menorrhagia TVS-14 mm 
submucosal lesion

Benign inactive appearing 
superficial endometrial tissue 
with breakdown consistent with 
sloughing

Hysteroscopy: Benign 
endometrial polyp, Benign 
endometrial tissue

2 40 2 1 Irregular periods and 
leiomyoma

TVS-10 mm 
submucosal lesion

Benign proliferative 
endometrium with focal stromal 
breakdown

Hysterectomy: Benign 
endometrial polyp/
endometrial fragments

3 38 0 0 Menorrhagia, 
dysmenorrhea, and 
leiomyoma

TVS-Three 25 × 25 
mm submucosal 
masses

Benign secretory endometrium Hysteroscopy: Smooth 
muscle fragments 
consistent with leiomyoma

4 33 1 1 Irregular periods, 
chronic pelvic pain

TVS-6.2 mm 
polypoid lesion

Benign scant weakly 
proliferative endometrium

Hysterectomy: Benign 
uterus with intramural 
leiomyoma

6 50 2 2 Irregular 
menstruation and 
leiomyoma

TVS-Endometrial 
Strip-11 mm

Benign weakly proliferative 
endometrium

Hysteroscopy: Benign 
endometrial polyp and 
proliferative endometrium

8 35 4 0 Leiomyoma and 
infertility

TVS-Anterior 
submucosal 
leiomyoma

Benign proliferative 
endometrium

Hysteroscopy: Submucosal 
leiomyoma

9 46 2 2 Menorrhagia and 
post-coital bleeding

SIS-normal Benign inactive appearing 
superficial endometrial tissue

Hysterectomy: Benign weakly 
proliferative endometrium, 
and benign uterus

10 40 3 3 Leiomyoma TVS-3 cm 
subserosal 
leiomyoma SIS-
normal

Benign inactive appearing 
superficial endometrial tissue

Hysterectomy: Benign 
secretory endometrium, 
leiomyomata and chronic 
cervicitis

11 44 2 0 Menorrhagia, 
infertility, and 
leiomyoma

TVS-Anterior 
submucosal 
leiomyoma 21 × 23 
mm

Benign mid-secretory phase 
endometrium

Hysteroscopy: Fragments of 
secretory endometrium and 
smooth muscle fragments 
consistent with leiomyoma

12 40 1 1 Leiomyoma and 
infertility

TVS-Fundal 
posterior 10 mm 
leiomyoma

Benign mid-secretory phase 
endometrium

Hysteroscopy: Fragments 
of late secretory phase 
endometrium and smooth 
muscle fragments 
consistent with leiomyoma

13 44 1 0 Menorrhagia, 
leiomyoma, 
and thickened 
endometrial stripe

TVS-55 mm 
posterior 
leiomyoma, and 
endometrial 
stripe-10 mm

Benign proliferative 
endometrium

Hysterectomy: Secretory 
endometrium with benign 
polyp, benign uterus 
with leiomyomata and 
adenomyosis

14 41 0 0 Leiomyoma TVS-Leiomyoma Benign mid-secretory phase 
endometrium

Hysterectomy: Proliferative 
phase endometrium, benign 
uterus with leiomyomata

15 36 3 1 Menorrhagia and 
leiomyoma

TVS 34 mm 
intramural 
leiomyoma

Benign inactive appearing 
superficial endometrium

Hysteroscopy: Benign 
leiomyoma

16 49 5 4 Menorrhagia 
and thickened 
endometrial stripe

TVS- Cystic 
endometrial stripe 
-18 mm

Benign appearing superficial 
secretory phase endometrium

Hysteroscopy: Benign 
endometrial polyp and 
proliferative endometrium

17 41 2 2 Menorrhagia TVS- endometrial 
stripe -5 mm

Benign appearing superficial 
endometrial tissue

Hysteroscopy: Benign 
proliferative endometrium

18 30 1 2 Menorrhagia TVS- endometrial 
stripe -18 mm

Superficial inactive endometrial 
glands

Hysteroscopy: Secretory 
endometrium

20 47 2 1 Thickened 
endometrial stripe 
and infertility

SIS-endometrial 
polyp

Benign proliferative 
endometrium with suggestion of 
benign endometrial polyp

Hysteroscopy: Fragment 
s consistent with benign 
endometrial polyp with 
decidualized stromal 
changes
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factors associated with endometrial sampling failure - 
their findings suggest that women with postmenopausal 
bleeding, history of prior failed Pipelle biopsy, and obe-
sity are at increased risk of sampling failure [22]. Perhaps 
these women would benefit from concomitant SIS and 
ultrasound directed EMB.

Conclusions
The SonoSure device was a practical way for a sin-

gle provider to accurately assess the endometrial cavity, 
while maintaining patient comfort with a single cervical 
cannulation. Our case series suggests that women with 
an increased risk for sampling failure may benefit from 
this device. Comparison studies are underway to eval-
uate the diagnostic accuracy and rate of sufficient sam-
pling for this SIS-EMB device compared to traditional 
sampling devices compared to hysterectomy specimens 
in those with AUB.
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