
Best Practice & Research Clinical Obstetrics and Gynaecology
Vol. 20, No. 4, pp. 557e567, 2006

doi:10.1016/j.bpobgyn.2006.01.019
available online at http://www.sciencedirect.com
9

Office hysteroscopy and adenomyosis
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Adenomyosis, the heterotopic presence of endometrial glands and stroma within the myome-
trium, has traditionally been diagnosed by the pathologist in hysterectomy specimens. However,
the recent development of high-quality non-invasive techniques such as transvaginal sonography
(TVS), magnetic resonance imaging (MRI) and hysteroscopy has renewed interest in diagnosing
adenomyosis in the office prior to any treatment. Hysteroscopy offers the advantage of direct
visualization of the uterine cavity, and since nowadays it is performed in the office, it can be
offered as a first-line diagnostic tool for evaluation of uterine abnormalities in patients with ab-
normal uterine bleeding and/or infertility. The available data clearly indicate that high-quality
mini-hysteroscopes, saline as a distension medium, and atraumatic insertion technique are
essential for the success of office hysteroscopy. The procedure is indicated in any situation in
which an intrauterine anomaly is suspected; it is immediately preceded by a physical exam
and a TVS to evaluate uterine characteristics, and it is followed by a second TVS to take advan-
tage of the intracavitary fluid for a contrast image of the uterus. Although diagnostic hystero-
scopy does not provide pathognomonic signs for adenomyosis, some evidence suggests that
irregular endometrium with endometrial defects, altered vascularization, and cystic haemor-
rhagic lesion are possibly associated with the entity. In addition to the direct visualization of
the uterine cavity, the hysteroscopic approach offers the possibility of obtaining endometrial/my-
ometrial biopsies under visual control. Since they can be performed in the office, the combina-
tion of TVS, fluid hysteroscopy and contrast sonography is therefore a powerful screening tool
for detecting endometrial and myometrial abnormalities in association with adenomyosis.
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Adenomyosis is a common benign gynaecological disorder characterized by the het-
erotopic presence of endometrial glands and stroma within the myometrium, sur-
rounded by smooth muscle proliferation. The degree of myometrial invasion is

* Corresponding author. Tel.: þ595 21 214810; Fax: þ595 21 214035.

E-mail address: roger.molinas@lifeleuven.be (C.R. Molinas).
1521-6934/$ - see front matter ª 2006 Elsevier Ltd. All rights reserved.

mailto:roger.molinas@lifeleuven.be
http://www.sciencedirect.com


558 C. R. Molinas and R. Campo
variable and can involve the whole uterine wall up to the serosa. Because the junction
between endometrium and myometrium (endometrialemyometrial interface, EMI) in
normal uteri is often irregular, the exact criteria for the histopathological diagnosis of
adenomyosis are controversial. Indeed, some pathologists make the diagnosis of ad-
enomyosis when any penetration of the myometrium by tongues of endometrium is
found, whereas others demand either the presence of hypertrophic myometrium
around the foci of endometrium, or a specific depth of penetration, or both. For
instance, Uduwela et al require an endometrial extension >2.5 mm below the EMI
for making the diagnosis,1 whereas Bird et al describe the so-called adenomyosis
sub-basalis when the depth of penetration beneath the basal endometrium is
<2.0 mm.2 The prevalence of the condition therefore varies depending on the diag-
nostic criteria chosen (from 10% to 35% of hysterectomy specimens), being more fre-
quent in multiparous women in their fourth or fifth decade of life.

The myometrium often presents a degree of hyperplasia and a trabeculated cut sur-
face, resulting in the typical increase in uterine size, the posterior wall being more fre-
quently affected than the anterior wall. There are two forms of adenomyosis: diffuse
and focal. While diffuse adenomyosis determines varying degrees of diffuse uterine en-
largement, focal adenomyosis (also known as adenomyoma) presents as a localized
mass difficult to differentiate from leiomyoma.

Typically a soft and enlarged uterus is found during the physical exam, and the symp-
toms include menorrhagia, metrorrhagia, dysmenorrhoea, dispareunia and/or dysche-
zia, frequently mimicking those symptoms present in leiomyomas, endometriosis, or
dysfunctional uterine bleeding. Infertility is a less common complaint since adenomyo-
sis is more often diagnosed in women in their 30s or 40s. However, since nowadays
many women delay their first pregnancy until that age, adenomyosis is increasingly be-
ing found during infertility diagnostic work-up.

Both the clinical features and gross pathological findings of adenomyosis obviously
depend on the microscopic diagnostic criteria chosen. If the disease is diagnosed with
less extensive criteria, the prevalence will appear higher and will more frequently be
asymptomatic.

Adenomyosis has traditionally been diagnosed by the pathologist in hysterectomy
specimens or with invasive techniques such as percutaneous or laparoscopic uterine
biopsies.3 However, the recent development of high-quality non-invasive techniques e
e.g. transvaginal sonography (TVS) and magnetic resonance imaging (MRI) e has
renewed interest in diagnosing adenomyosis with sufficient sensitivity, specificity and
predictive value prior to any treatment. Furthermore, the direct visualization of the
uterine cavity offered by hysteroscopy, which will be described in detail in this chapter,
also broadens the possibilities of reliably diagnosing the entity in the office.

DIAGNOSTIC HYSTEROSCOPY

Since modern diagnostic hysteroscopy is a procedure performed in the office, it is
a technique that can be offered as a first-line diagnostic tool for evaluation of uterine
abnormalities in patients with abnormal uterine bleeding (AUB) and/or infertility.
Diagnostic hysteroscopy is performed by the gynaecologist at the same time as the
physical exam and the TVS, and has the major advantage of permitting direct visuali-
zation of the pathology and selective exploration and treatment. While for AUB
patients hysteroscopy offers an efficient organ-preserving technique, for infertile
patients hysteroscopy offers the possibility of guaranteeing the normal structural
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conditions for embryo implantation and placentation. Since the number of patients
with infertility is constantly growing and the mean age of infertile couples is increasing,
the probability of finding intrauterine pathologies is also increasing.

The office approach for diagnostic hysteroscopy

The most important challenge for performing diagnostic hysteroscopy in the office is to
be able to carry out the procedure with an acceptable patient compliance. This should
not be underestimated since many patients still prefer the inpatient approach, believing
that it will be pain-free.4 Several alternatives have been proposed for pain reduction dur-
ing conventional office diagnostic hysteroscopy, but the results are inconclusive.5e10

The scientific evidence gathered over recent years and the major technical improve-
ments in the manufacture of high-quality small-bored scopes (mini-hysteroscopes)
have answered the question of how diagnostic hysteroscopy can be implemented
successfully in an office environment (Table 1).11e17

The correct instrument selection, the atraumatic insertion technique, and the use
of watery distension medium are essential for successful office hysteroscopy. It is very
interesting to note that miniaturization of the instruments effectively counteracts the
difficulties determined by both the operator and the patient, allowing the performance
of office hysteroscopy even by less experienced gynaecologists and in the vast majority
of patients 13. The use of mini-hysteroscopes and saline distension medium still allows
approach to the uterus either with the classic technique, in which a speculum is used
to visualize the portio and the external cervical os, or with the vaginoscopical ap-
proach (i.e. vagino-cervico-hysteroscopy), which we advocate. Because a speculum im-
pairs the liberal scope movement, frequently leading to the necessity of using
a tenaculum, we have adapted the vagino-cervico-hysteroscopy technique since the
early 1990s.

The procedure begins with a physical exam and a TVS to evaluate uterus character-
istics. A vaginal disinfection with a non-irritating watery disinfection solution is per-
formed without placing a speculum. The tip of the mini-hysteroscope is positioned
in the vaginal introit, the labia being slightly separated with the fingers. The vagina is

Table 1. How office diagnostic hysteroscopy should be performed.

Hysteroscope:

- 30 � rod lens optic 2.0 mm 2.8 mm

- Diagnostic single flow sheath 2.9 mm 3.7 mm

Additional instruments and manoeuvres:

- Vaginal speculum Not required

- Tenaculum Not required

- Cervical dilatation Not required

Distension medium: Low-viscosity fluids (e.g. saline) with pressure cuff at 80e100 mmHg

Analgesia/anaesthesia: Not required
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distended with the same medium used for the uterine cavity. In contrary to the disten-
sion of the uterus, the distension of the vagina does not provoke pain. The scope is
driven to the posterior fornix to readily visualize the portio and slowly backwards
to identify the external cervical os (Figure 1A). When this is visible, the scope is intro-
duced into the cervical canal (Figure 1B), and after achieving its distension the scope is
carefully moved forward to the internal cervical os (Figure 1C) and then to the uterine
cavity with the least possible trauma. The uterine cavity is systematically explored by
rotating the 30 � fore-oblique scope in order to identify any anomaly in the uterine
walls (Figure 1D) and/or the right (Figure 1E) and left (Figure 1F) tubal ostium. At
this stage it is crucially important to avoid lateral movements as much as possible
to reduce patient discomfort to a minimum. This approach requires a good knowledge
of the physics and instrumentation as well as dexterity on the part of the operator (i.e.
the correlation between what is seen on the screen and the actual position of the 30 �

fore-oblique scope). Immediately after the hysteroscopy, a second TVS is performed,
taking advantage of the intracavitary fluid for a contrast image of the uterus.

Indications for office diagnostic hysteroscopy

The significant technical improvements in the field of hysteroscopy have allowed the
performance of the procedure in the office and have therefore broadened the indica-
tions for diagnostic hysteroscopy (Table 2). Indeed, office diagnostic hysteroscopy can
be indicated today in any situation in which a major or minor intrauterine anomaly is
suspected or necessary to rule out, including asymptomatic patients, and for the pur-
pose of endometrial surveillance during drug treatment.

As with conventional hysteroscopy, the main indication for office diagnostic
hysteroscopy remains the evaluation of AUB, including the suspicion of endometrial
polyps, submucous myomas and endometrial hyperplasia. Office diagnostic hystero-
scopy is also indicated for the evaluation of cervical and uterine factors in patients
with infertility, and especially in those who are scheduled to enter an IVF programme.
Other indications include repetitive pregnancy wastage, suspected intrauterine

Figure 1. Hysteroscopy with the vaginoscopical approach. Visualization of the external cervical os (A), cervical

canal (B), internal cervical os (C), uterine cavity overview (D), right tubal ostium (E), and left tubal ostium (F).
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adhesions, congenital uterine anomalies, misplaced intrauterine foreign bodies (e.g.
IUD), reported abnormal findings at ultrasound, hysterosalpingography, magnetic res-
onance image or blind biopsy, and follow-up of certain treatments with intrauterine
repercussions (e.g. tamoxifene or intrauterine surgery). Furthermore, the already
mentioned simplification of the technique and the consistent data published over re-
cent years permits the proposal of office hysteroscopy as a first-line diagnostic tool for
the investigation of AUB18,19 and infertility.20e22

Findings at diagnostic hysteroscopy

All hysteroscopic findings are recorded in a standardized pre-design form. A complete
visualization of cervical canal, uterine cavity and tubal ostia and absence of any anatom-
ical alterations is required to categorize the examination as normal. It is considered
abnormal when any major or minor abnormality, regardless of its clinical significance,
is detected. If for any reason (i.e. patient tolerance, technical or anatomical problems)
insufficient visualization is achieved, it is stated that the examination failed to achieve
a diagnosis. Major abnormalities are arbitrarily defined as those that structurally
change the normal hysteroscopic anatomy (e.g. cervical stenosis, submucous myoma,
polyps, congenital malformations, adhesions, necrotic tissue, tubal os stenosis). Minor
abnormalities or subtle lesions indicate changes of the appearance without deforma-
tion of the normal anatomy, where the pathological significance is not always proven
but where the hysteroscopic picture is different from the normal situation. These sub-
tle or incipient lesions are described according to their hysteroscopic appearance and
not to their supposed clinical significance (e.g. diffuse polyposis, hypervascularization,
strawberry pattern, moderate/marked localized/generalized mucosal elevation, endo-
metrial defect).

In a recently published prospective randomized trial we found that in the total pop-
ulation (n¼ 480) the findings were normal in 55% of the cases and abnormal in 41% of
the cases, while in 4% of the cases no diagnosis could be obtained.13 Interestingly,

Table 2. Indications for office diagnostic hysteroscopy.

Abnormal uterine bleeding

Infertility

Abnormal findings at other diagnostic tests (e.g. ultrasound, hysterosalpingography,

magnetic resonance imaging, blind biopsy)

Repetitive pregnancy wastage

Suspicion of uterine congenital anomalies

Suspicion of intrauterine adhesions

Misplaced foreign bodies (e.g. IUD)

Follow-up of medical (e.g. tamoxifen) or surgical treatment

Embryo evaluation (embryoscopy)
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normal and abnormal findings were not equally distributed in patients with AUB or
infertility. Indeed, in the AUB population (n¼ 230) the findings were normal in 46%
of the cases and abnormal in 51% of the cases, while no diagnosis could be obtained
in 3% of the cases. In the infertility population (n¼ 219), however, the findings were
normal in up to 67% of the cases and abnormal in only 29% of the cases, and no di-
agnosis could be obtained in 4% of the cases. Furthermore, the specific findings
were significantly different in both groups of patients (Figure 2; unpublished data). Spe-
cific suspicion for adenomyosis lesion was reported only in two cases in the AUB
group (0.8%) an in no cases in the infertility group. Changes in the vascular architec-
ture (e.g. strawberry pattern or hypervascularization) were diagnosed in 13 cases
(5.6%) in the AUB group and in 13 cases (5.9%) in the infertility group. Those findings
can be found with endometritis, adenomyosis, non-cyclic oestrogen environment or as
a local reaction to a foreign body (Figure 3).

HYSTEROSCOPY AND ADENOMYOSIS

Although hysteroscopy is unable to offer a pathognomonic sign for adenomyosis, some
investigators have described the hysteroscopic uterine appearance of patients with ad-
enomyosis.23e25 There is some evidence that findings such as irregular endometrium
with endometrial defects, hypervascularization, strawberry pattern or cystic haemor-
rhagic lesions are possibly associated with adenomyosis.

Similarly to hysterosalpingography, which occasionally reveals sac-like mucosal de-
fects or multiple spiculations invading from the endometrial cavity into the myome-
trium,26 during hysteroscopy small openings at the endometrial surface can be seen
(Figure 4).

The available data on the hysteroscopic appearance of adenomyosis demonstrate an
irregular endometrial vascular distribution in more than half of the patients. By mor-
phological analysis of the endometrium, Ota and Tanaka25 demonstrated that the mean
surface area, total surface area, and total number of capillaries increased in the adeno-
myosis group both in the proliferative and secretory phases. In particular, the total
surface of capillaries per mm2 rose markedly by 11.6 times compared to that of the
control group in the proliferative phase. These findings strongly support the suggestion
that the endometrium is functionally abnormal in patients with adenomyosis.

Puttemans et al27 recently described a small, oval-shaped and translucent area on
TVS (not surrounded by an echogenic border and 4 mm in diameter) in the fundus
of the uterus in a 23-year-old patient with primary infertility of 20 months. This image
persisted throughout her cycle. The patient was scheduled for an endoscopic infertility
investigation, and diagnostic hysteroscopy revealed a dark blue cystic lesion on the an-
terior wall near the fundus (Figure 5). The dark blue colour originated from fluid blood
in the centre of the lesion, whereas a biopsy of the bed of the lesion confirmed the
diagnosis of adenomyosis. Only by reducing the intracavitary pressure can the super-
ficial vascularization be inspected correctly. The endometrial biopsy showed a late
proliferative endometrium without signs of endometritis. The transvaginal endoscopy
and the tubal patency test were perfectly normal, without evidence of endometriosis.
Six weeks after surgery an MRI of the pelvis confirmed the presence of a normal uter-
ine junctional zone thickness without evidence of other focal areas of adenomyosis.
One month later the patient became pregnant (spontaneous normal ongoing intrauter-
ine singleton pregnancy).
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Figure 2. Hysteroscopy findings in patients with abnormal uterine bleeding (AUB) or infertility. (A) Distri-

bution of normal and abnormal findings. (B) Abnormal findings in AUB patients. (C) Abnormal findings in

infertility patients.
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In addition to the direct visualization of the uterine cavity, the hysteroscopic approach
offers the possibility of obtaining histological specimens under visual control, allowing
more accurate information to be obtained and correlations between images and histo-
pathology to be made. Indeed, during hysteroscopy directed biopsies of the endome-
trium and underlying myometrium can be obtained either with the punch mechanical
technique or with electrical loop resection. The visual control before, during and after
loop resection may also demonstrate signs suggestive for adenomyosis. McCausland et
al first described the technique of myometrial biopsy through the hysteroscope with
loop resection,28 and reported a prevalence of adenomyosis of 66% in AUB patients,
demonstrating a positive correlation between the depth of the lesion and the severity
of the menorrhagia. In a comparative study, Darwish et al demonstrated the superiority
of loop resection over punch biopsy, reporting only 24% of adenomyosis in AUB pa-
tients.29 The lower prevalence of adenomyosis in the later study could be explained by
different histopathological criteria used for the diagnosis of adenomyosis. These and
other studies demonstrated that hysteroscopy is suitable for diagnosing this entity, which
must be suspected when the following signs are found:23

Figure 3. Hysteroscopic image of subtle lesions. (A) Normal uterine cavity with atrophic endometrium. (B)

Endometrial hypervascularization giving reddish aspect due to intrauterine device. (C) Strawberry-like

pattern.

Figure 4. Hysteroscopy image of adenomyosis. During hysteroscopy small openings at the endometrial

surface can be seen.
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� irregular endometrium with superficial openings;
� irregular subendometrial myometrium (e.g. whorled, fibrotic, etc);
� absence of typical myometrial architecture during endometrial/myometrial loop re-

section; and
� intramural endometriomas.

CONCLUSIONS

Although adenomyosis has traditionally been diagnosed by the pathologist in hysterec-
tomy specimens, modern medicine demands an earlier diagnosis. The availability of
high-quality non-invasive techniques such as TVS and MRI certainly helps in the pre-
surgical diagnosis of adenomyosis, permitting programming and individualization of ef-
fective treatment to counteract not only AUB but also infertility. In this context, the
direct visualization of the uterine cavity offered by hysteroscopy, which today can be
performed in the office as a systematic and routine first-line procedure in patients
with AUB and/or infertility, broadens the possibilities of detecting major or subtle
changes in the endometrium that can be associated with adenomyosis.

Hysteroscopy cannot diagnose or exclude adenomyosis because its field of observa-
tion is limited to the endometrial surface. However, the minimal changes such as hyper-
vascularization, strawberry pattern, cystic localized lesions or endometrial defects with
an irregular endometrial lining are suggestive for myometrial pathology. Since it is well
known that, in contrast to subserosal myomas, submucosal myomas negatively affect im-
plantation rates after IVF, while the role of intramural myomas is controversial,30e38 the
pending question is whether myometrial pathology (e.g. adenomyosis) without any influ-
ence on the uterine cavity or on the endometrial surface has any clinical significance.

In this view the hysteroscopic findings of both subtle and major lesions could be of
major clinical importance. As an office procedure the combination of TVS, fluid hystero-
scopy and contrast sonography is nowadays the most powerful screening tool for detect-
ing endometrial and myometrial abnormalities in association with adenomyosis.

SUMMARY

New developments have made office hysteroscopy together with transvaginal endos-
copy the first-line procedure for the investigation of uterine pathology in patients with

Figure 5. Hysteroscopy image of adenomyosis. (A) Cystic lesion with a dark blue colour originated from

fluid blood in the lesion. (B) In the same lesions the superficial vascularization is seen by reducing the intra-

cavitary pressure.
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AUB and infertility. Although hysteroscopy is limited to observation of the surface of
the endometrium, and can neither diagnose nor exclude adenomyosis, the visual in-
spection of the endometrium in patients with adenomyosis can reveal significant find-
ings. As an office procedure the combination of TVS and hysteroscopy is, however,
a powerful tool for detecting abnormalities, such as endometrial lesions or abnormal
vascularization associated with adenomyosis.
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