








A single case of ovarian malignancy (2.3 cm  

mucinous cystadenoma) identified in the study 

quoted was an incidental finding. This case  

confirmed the diagnostic value of SMI in terms  

of recognising “high risk” changes as such as  

an early stage of development.

Pelvic pain: uterine factors

Functional (hormonal) elements as highlighted by 

SMI appear to be a very common cause of pain 

arising from the uterus. SMI visualises what are 

essentially inflammatory changes within the myo-

metrium and which can result from e.g. pelvic  

infection[23] or, as in many cases, associated 

with suspected adenomyosis. The combined use 

of 3D TVS, RTE and SMI provides accuracy in  

differentiating between uterine myomas and  

adenomyosis. Symptoms associated with myomas 

tend to reflect an increased size and/or their  

vascular nature. 3D TVS is very established in 

identifying anatomical malformations of the uterus.  

Fig. 23: SMI demonstrates increased myometrial vascularity in a case of pelvic infection.Fig. 22: Torsion of an ovarian fibroma (Fb). Note total absence of blood flow within the 

ovarian tissue.
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Fig. 21: A partially-collapsed, poorly-active, clot-filled corpora luteal cyst (CL) with  

subcapsular haemorrhage within the ovary as well as resolving para-ovarian blood.  

The most common ovarian lesion found in cases of acute pelvic pain.

Fig. 20a and b: Pelvic discomfort, bloatedness etc. caused by increased pelvic fluid / clot (arrow) [a], [b] and [c] associated with a very active luteal cyst (CL) as shown by SMI [b].  

Note the increased peri-ovulatory endometrial thickening [a]. Ovarian activity and hormonal factors remain the most common cause of pelvic pain +/- abnormal uterine bleeding.

Fig. 20c: Ovarian activity and hormonal factors remain the most common cause of  

pelvic pain +/- abnormal uterine bleeding.
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They are unlikely to result in pelvic discomfort in 

the absence of any co-existing complication. 

These might include the formation of intracavital 

adhesions or congenital strictures within the lower 

reproductive tract, both causes of obstruction to 

normal menstrual flow. The extent of the accumu-

lation of blood within the uterine cavity as well as 

formation of haematometria and subsequent  

haematosalpinx are clearly delineated and gauged 

by 3D TVS technology.[24] The utilisation of  

advanced 3D virtual imaging (“Fly Thru”) as an  

integral part of SIS procedure is shown to produce 

exceptional visual clarity in examining the integrity 

of the uterine cavity. 

It is shown to provide an alternative, less invasive 

technique to clinical hysteroscopy as the initial 

step for detailed evaluation of the endometrial 

cavity and confirming associated anomalies linked 

to pelvic pain. Large uterine myomas are the 

source of chronic discomfort as they increase in 

size and impinge on other organs.  

Fig. 24a and b: Multiplanar 3D section demonstrating haematometra (Cav) in [a] and haematosalpinx within a convoluted Fallopian tube (FT) in [b].

Fig. 25a and b: A case of chronic pelvic pain. “Bizarre” greyscale transabdominal appearances [a] and transvaginal SMI blood flow studies [b] confirmed diffuse, vascular changes 

found to be associated with uterine sarcoma (Ca).

Fig. 26: 2D image of a Mirena IUS (arrow) lodged within the cervical canal / lower  

uterine cavity.

Fig. 27: Rendered 3D coronal section of an IUD (arrow) misplaced within a bicornuate 

uterus. Note translocation of the arms of the device into the myometrial tissue on both 

sides of the Lt. cavity.
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More acute symptoms relate to tumour vascularity. 

Subserosal (pedunculated) pelvic lesions are a more 

common cause of symptoms and present the risk 

of torsion. SMI and RTE differentiate between  

myomas and adenomyomas. SMI remains the 

principal tool for identifying uterine sarcomas[25] 

or likelihood of malignant changes within the other 

types of myometrial tumours. 3D TVS clearly  

delineates the capsule of most fibroids and dem-

onstrates loss of visual outline in cases of adeno-

myomas and sarcomas. Malpositioning and/or 

translocation of IUDs[26] are readily confirmed by 

3D multiplanar imaging particularly as a result of 

the coronal anatomical plane created.[27] Other 

forms of intra-uterine trauma causing painful 

symptoms include complications arising from sur-

gical procedures particularly involving cannulation 

of the cervix. Cannulation under ultrasound control 

significantly reduces the occurrence of these issues 

and proves clinically advantageous in the insertion 

of IUDs. 

Again 3D TVS remains the choice of technique for 

imaging the presence and extent of damage to the 

uterus.

Pelvic pain: complex issues

The complexity of pelvic pathology in cases of 

both acute and chronic pelvic pain can present 

considerable problems in terms of interpreting 

scan findings. Access to 3D multisectional and 

rendered image processes and the ability to  

manipulate anatomical planes are paramount in 

this respect.[28]

Widespread formation of adhesions and/or localised 

fluid collections are obvious case examples. 

These can involve several organs or pelvic  

structures. Causes might be pelvic infection or  

extensive pelvic endometriosis. Omnidirectional 

interrogation of the area of interest enhances visual 

impression of the extent and nature of disease 

processes. 

In addition, 3D TVS involves less movement of the 

ultrasound probe. Scanning of diffuse pelvic  

disease as such can be an exceptionally painful 

experience for the patient. Acquisition of ultra-

sound data and diagnostic information achieved 

with absence of probe movement has considerable 

benefit for the patient in this respect. CDI remains 

a considerable asset in confirming the spread of 

disease through the pelvic cavity generally.  

Experience shows the usefulness of SMI in  

confirming the presence of vascular features  

such as secondary (malignant) lesions or reactive 

lymph nodes randomly sited within the pelvis. SMI 

proves very reliable in identifying high risk as  

opposed to benign tissue changes in focal pelvic 

lesions responsible for localised pain.[29] The  

importance of 2D and 3D evaluation and follow-

up assessment of free fluid collecting within the 

pelvic cavity should not be discarded if associated 

with pelvic pain. This particularly applies to cases 

where full utilisation of imaging modalities fails to 

Fig. 28a and b: A case of chronic Lt. pelvic pain – the presence of a possible hydrosalpinx or pyosalpinx was queried elsewhere. 3D multiplanar images confirmed a convoluted,  

tubular mass (M) within the Lt. adnexal region in [a]. A Lt. ovarian corpora luteal cyst (CL) is noted. A hysterosonosalpingography using SonoVue contrast medium confirmed normal 

tubal spill (Sp) on the Lt. side. 

Fig. 28c: The rendered 3D image [c] demonstrated the patient’s Fallopian tube (FT) 

separate from the tubal mass (M). Diagnosis – convoluted mesonephric cyst attached 

to the broad ligament on the Lt. side.

Fig. 29: Transabdominal ultrasound utilising SMI confirmed reactive inguinal nodes (N) 

in the case of Rt. lower pelvic pain.
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identify an obvious cause and has excluded func-

tional (hormonal) issues.[30] Concern regarding 

malignancy elsewhere within the body and the 

formation of ascitic fluid cannot be ignored. It also 

explains the need for an appropriate level of scan-

ning competence and adequate system perfor-

mance in general abdominal ultrasound even in 

the field of gynaecology. The most common cause 

by far of pain in early pregnancy is the presence 

of active, very often haemorrhagic, corpora luteal 

cysts. Nevertheless co-existing pathology remains 

the clinical issue in a number of cases.[31]

Pelvic pain: complementary imaging

techniques

MRI is increasingly employed to complement  

ultrasound examination. It is able to outline the 

pelvic organs with considerable image clarity  

displayed in easily interpreted anatomical sections.  

In addition, it is very effective in identifying the 

spread of diffuse disease through the pelvic tissues. 

The expanded field of view generated is in itself 

an advantage compared to the relatively restricted 

ultrasound sector produced by TVS. Its clinical 

impact in gynaecology continues to grow particularly 

regarding the spread of malignancy or endometriosis 

for example. However, comparison studies between 

MRI and ultrasound rarely reflect access to the 

full range of ultrasound imaging modalities  

currently available. There remain areas where  

ultrasound outscores MRI in terms of defining the 

nature of pelvic lesions. Ultrasound remains the 

first-line imaging technology in the investigation  

of pelvic pain.

The exciting development of “Smart Fusion” inte-

grates realtime ultrasound with CT or MRI. Its di-

agnostic and therapeutic benefits to date primarily 

involve general abdominal imaging, particularly biopsy-

ing of localised structures or body tissues. The use-

fulness of Smart Fusion in gynaecology and the man-

agement of pelvic pain remains largely unexplored.

Summary

Canon Medical Systems Aplio series provides the 

extended imaging platform expected of current 

generation ultrasound systems. There is no doubt 

that a comprehensive approach to pelvic ultrasound 

maximises the clinical impact required of modern 

systems in the investigation of pelvic pain and  

especially endometriosis. It has led to a variety of 

recent technical and imaging innovations as outlined. 

There is an abundance of relevant clinical reference 

papers available but too numerous to list. A review 

of publications made available through ISUOG, 

RCOG and ESHRE covering aspects of endometri-

osis is recommended. This paper has touched on 

current practice in this respect. In addition, it  

provides areas of work in the field which would be 

regarded along the lines of “concept of principle”. 

The clinical impact of modern ultrasound technology 

continues to increase in major areas of gynaecology 

but particularly in the diagnosis and assessment 

of endometriosis and causes of pelvic pain generally.

Fig. 30: Vigilance! Serial transvaginal scans showed the presence of free pelvic fluid 

(arrow) with no obvious change in volume in a case of chronic pelvic pain. No adverse 

features could otherwise be identified by ultrasound or laparoscopy. Biopsy of a normal-

looking appendix revealed appendiceal adenocarcinoma with pseudomyxoma peritonei 

confirmed following further investigation.

Fig. 31: A case of Lt. pelvic pain in early pregnancy. A large simple ovarian cyst (C) was confirmed on the Lt. side [b] – SMI excluded associated “high risk” (vascular) changes. SMI 

demonstrated an active corpus luteum (CL) on the Rt. ovary [a]. An intrauterine pregnancy sac (G) was demonstrated [a]. 
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