Can saline infusion sonohysterography replace hysteroscopy in classification and preoperative assessment of submucous fibroids?
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ABSTRACT: 
OBJECTIVE(S): To compare saline-infusion sonohysterography (SIS) - both 2D and 3D - to diagnostic hysteroscopy regarding accuracy in classification of submucous fibroids in patients with premenopausal bleeding. Also, to determine the role of sonohysterography in preoperative assessment of these lesions.
STUDY DESIGN: Prospective study.
MATERIAL AND METHOD(S): 68 premenopausal women with abnormal uterine bleeding women and suspected submucous fibroids were subjected to 2D-saline sonohysterography, 3D-saline sonohysterography & diagnostic hysteroscopy. The protrusion index was calculated during each method.
RESULT(S): 2D-SIS showed an accuracy of 86.4% for type 0 fibroids, 75% for type 1 fibroids and 70.4% for type 2 fibroids. Accuracy of 3D-SIS was 95.5%, 87.5% and 74.1% for type 0, type 1 and type 2 fibroids respectively. 
[bookmark: _GoBack]CONCLUSION(S): SIS (especially 3D-SIS) can be an acceptable substitute to hysteroscopy for classification of fibroids according to their degree of protrusion into the uterine cavity. The accuracy of estimating the protrusion index declines as the intramural component increases. SIS can reliably assess feasibility for hysteroscopic resection, with the advantage of visualizing the intramyometrial portion and identifying associated pathologies.
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INTRODUCTION:
Fibroids are the most common benign tumors in females and typically found during the middle and later reproductive years [1]. Results from some ultrasonographic studies indicate the presence of fibroids in over 50% of women. Of these women, 10 to 50% have fibroids of clinical significance [2]. Submucous fibroids are a recognizable cause of abnormal uterine bleeding (AUB), including menorrhagia and inter-menstrual bleeding [3]. In more than 40% of the referred patients, polyps and myomas have been reported [4]. Saline infusion sonohysterography is an easy to perform, safe and well-tolerated procedure yielding high diagnostic accuracy [5]. It has few contraindications and virtually no complications [6]. Its diagnostic accuracy is superior to sonography and very close to diagnostic hysteroscopy; especially with intracavitary lesions as endometrial polyps and submucous fibroids [5].
3D sonohysterography combines the advantages of conventional sonohysterography, with the advantage of the third dimension. Several authors concluded that it may replace diagnostic hysteroscopy [7]. Although hysteroscopy could still be considered an invasive diagnostic procedure; yet in all studies it is considered as the gold standard for evaluation of the uterine cavity [8]. 
The purpose of this study was to compare the diagnostic accuracy of two-dimensional saline-infusion sonohysterography, three-dimensional saline-infusion sonohysterography and diagnostic hysteroscopy in the classification of submucous fibroids in women with premenopausal bleeding. Another purpose is to determine the role of sonohysterography in preoperative assessment of such fibroids, and the possibility in determining feasibility for hysteroscopic resection.

PATIENTS & METHODS:
Patients complaining of abnormal uterine bleeding and suspected to have submucous fibroids by conventional transvaginal sonography were recruited from the outpatient gynecology clinic, Kasr Alainy Hospital, Cairo University from July 2012 till January 2015 to participate in the study. The internal ethics committee approved the study protocol. Informed consent was obtained from all participants after the nature of the procedures had been fully explained. All of them were subjected to full history taking and general, abdominal & pelvic examination. This was followed by 2D-SIS, 3D-SIS and diagnostic hysteroscopy.
With an empty bladder and in lithotomy position, 2D-SIS was performed by instilling saline using a 6-8 French Foley catheter passed into the uterine cavity through the cervix. The amount of instilled fluid varied, depending upon distension of the endometrial cavity as seen on the ultrasound monitor, and also on patient comfort. Then, sonography was carried out using Voluson 730 Pro (General Electric Healthcare, Austria) ultrasound machine, with a real-time 4D micro-convex endovaginal curved linear probe (RIC5-9W) with frequency 5-9 MHz. During SIS the whole uterine cavity was meticulously and systematically scanned from one side to the other on a sagittal section through the uterus, and from the bottom to the top of the uterine cavity on a transverse section through the uterus. The 3D volume box was then applied covering the entire uterus & then a 3D volume was generated by the automatic sweep of the mechanical transducer. The volume was stored digitally and analyzed off-line. The sonographic diagnosis of “submucous fibroid” was given to those intracavitary lesions which were well defined, broad-based, hypoechoic or isoechoic to the endometrium, and distorting the endometrial–myometrial interface. 
Submucous fibroids were assessed for location, size and their protrusion index into the uterine cavity. The protrusion index was calculated using the formula: 
B / (B + A) x 100, where (A) is the intramyometrial portion of the fibroid and (B) is its intracavitary portion (Figure 1). According the protrusion index, fibroids were classified as type 0 (fibroid completely within the uterine cavity i.e. fibroid polyp, type 1 (protrusion index less than 50%) and type 2 (protrusion index more than 50%).
A
B
Myometrium
Uterine cavity




Figure (1): Schematic presentation demonstrating the method of measurement of protrusion index during SIS. 
In another setting, detailed hysteroscopic examination was performed for all patients under general anesthesia. The light source used in this study was a metal halide automatic light source from Circon ACMI G71A (Germany) with a 150 Watt lamp, connected to the hysteroscope through a fibro-optic cable. Constant uterine distention was by attaching plastic bags of distilled water. Infusion pressure was elevated by pneumatic cuff under manometric control at a pressure of 100-120 mmHg. The procedure was monitored using a single chip video and the image was displayed on a monitor visible to the operator. The camera was Karl Storz (Germany) with a focal length varying from f 70 to f 140. The hysteroscopist had no knowledge of the ultrasound findings when performing the hysteroscopy. Hysteroscopic diagnosis of “submucous fibroid” was made when an intracavitary lesion was exophytic, covered by endometrium, but when palpated with the tip of the hysteroscope, resistance is met and can not be pushed away from the hysteroscope. Location and size of the fibroids was determined. Submucous fibroids were classified according to Wamsteker classification [9] adopted by European Society for Hysteroscopy. According to this classification, fibroids are classified to type 0 fibroids (completely within the uterine cavity i.e. fibroid polyp), type 1 fibroids (more than 50% of the fibroid protrudes into the uterine cavity and makes an angle of less than 90o with the adjacent uterine wall), and type 2 fibroids (less than 50% of the fibroid protrudes into the uterine cavity and makes an angle of 90o or more with the adjacent uterine wall).

RESULTS:
69 premenopausal patients with AUB and having 73 suspected submucous fibroids consented for the study. Their age ranged between 40 and 53 years with a mean of 44.8 ± 2.87 years. Their parity ranged between 0 and 13 with a mean of 4.73 ± 2.51. All patients had AUB, with heavy vaginal bleeding being the complaint in 33 patients (47.8%), irregular vaginal bleeding in 26 (37.7%) and inter-menstrual bleeding in the 10 rest (14.5%). None of the patients withdrew from the study. Sonohysterography & diagnostic hysteroscopy were possible in all patients. 
Regarding estimation of the size of the fibroid, there was no significant statistical difference between 2D-SIS, 3D-SIS and hysteroscopy (Table 1). 
Currently hysteroscopy is the gold standard for classification of fibroids, so it was used in our study as the standard to which 2D & 3D saline-infusion sonohysterography were compared (Table 2). 2D-SIS accurately diagnosed 7 out of 8 type 0 fibroids (87.5%), 6/8 (75%) type 1 fibroids and 6/9 (66.7%) type 2 fibroids. Accuracy of 3D-SIS was 8/8 (100%) for type 0 fibroids, 7/8 (87.5%) for type 1 fibroids and 7/9 (77.8%) for type 2 fibroids. 




Table (1): Comparison between 2D-SIS & 3D-SIS compared to DH regarding estimation of size of submucous fibroids (values in cm).
	
	Mean
	SD
	P value

	2D-SIS
	7.21
	0.89
	> 0.05

	3D-SIS
	6.71
	0.66
	

	DH
	6.60
	0.60
	


2D-SIS: Two dimensional saline-infusion sonohysterography, 3D-SIS: Three dimensional saline-infusion sonohysterography, DH: Diagnostic hysteroscopy, SD: Standard deviation, P value: Probability value.
Table (2): Classification of submucous fibroids based on DH 
& comparison of its accuracy to that of 2D-SIS & 3D-SIS.
	            Tool
Type
	DH
	2D-SIS
	3D-SIS

	
	
	
	Accuracy
	
	Accuracy

	0
	22
	19/22
	86.4%
	21/22
	95.5%

	1
	24
	18/24
	75.0%
	21/24
	87.5%

	2
	27
	19/27
	70.4%
	20/27
	74.1%


2D-SIS: Two dimensional saline-infusion sonohysterography, 3D-SIS: Three dimensional saline-infusion sonohysterography, DH: Diagnostic hysteroscopy.
DISCUSSION:
In our study hysteroscopy was used as the gold standard to which other diagnostic modalities were compared; due to its outstanding accuracy in diagnosis of intracavitary lesions, and this principle was adopted in several previous studies [5, 9-12]. 
The advantage of 2D-sonohysterography when dealing with intracavitary lesions –mainly polyps and submucous fibroids– is supported by several previous studies [5, 9, 13-16]. Furthermore, the high diagnostic accuracy of relatively new imaging modality 
–3D-sonohysterography– was not a surprise. Several studies have previously demonstrated that 3D-SIS has an accuracy approaching 100% in detection of intrauterine polyps and fibroids [17-21].	
We noticed that the accuracy of sonohysterography –whether 2D or 3D– in estimating the protrusion index of fibroids declines when the intramural component increases. Meanwhile, the accuracy is higher as the intracavitary portion of the fibroid increases. This is line with studies of Salim et al., Bartkowiak et al. and 2 studies by Negm et al [22-25]. In the study of Salim et al. to compare 3D-SIS and diagnostic hysteroscopy for the classification of submucous fibroids, a total of 61 submucous fibroids was identified in 49 symptomatic women. There was agreement between the two methods in 11/12 cases of type 0 fibroids (92%), 34/37 (92%) of type 1 fibroids and 9/12 (75%) of type 2 fibroids [22]. Similarly, in the work of Bartkowiak et al. on 68 premenopausal women, 74 submucous myomas were identified. 3D-SIS agreed with hysteroscopy in 95% (20/21) of cases with type 0 fibroids, 88% (31/35) of cases with type 1 fibroids and in 77% (14/18) of cases with type 2 fibroids [23]. In a study by Negm et al. on 55 patients, 46 submucous fibroids were identified. 3D-SIS accurately classified 12/13 (92.3%) cases of type 0 myomas, 11/13 (84.6%) cases of type 1 myomas and 16/20 (80%) of type 2 myomas [24]. In another study by Negm et al. 3D-SIS suspected 14 out of 16 myomas diagnosed as type 0 by hysteroscopy (87.5%), 20/24 (83.3%) of type 1 myomas and 23/30 (76.6%) for type 2 myomas [25].
Moreover, 3D sonohysterography offered the advantage of visualizing the intramyometrial portion of the fibroid or associated subserous fibroids, which could not have been visualized by hysteroscopy. Moreover, in 14 cases (20%), associated pathologies (adnexal lesions) were visualized, which would have never been identified by hysteroscopy alone. This advantage is supported by the study of Lev-Toaff et al. (2001) on 20 patients to demonstrate advantages of 3D-SIS. In 5 of their 20 patients (i.e. 25%) 3D imaging showed additional lesions [26].
An important finding in our work is appreciating the role of 3D SIS in planning the management of submucous fibroids. We have found 3D SIS to be accurate in localization of fibroids, measurement of their size, estimation of their protrusion index and detection of concomitant lesions; all of which aid in determining feasibility for subsequent hysteroscopic resection. When proposed resectable, hysteroscopy should be carried out from the start by an expert hysteroscopist to spare the patient an unnecessary second setting. 
The easiness, simplicity, safety and accuracy of 3D-SIS has recently encouraged several authors [22,23, 27-29] to recommend it to assess feasibility of hysteroscopic resection, and so does our study.
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