ADENOMYOSİS
INTRODUCTION — Both uterine leiomyomas (fibroids or myomas) and adenomyosis are important clinical problems in gynecology, often resulting in hysterectomy for premenopausal women in their fully developed form.Adenomyosis is a common benign disease of the uterus characterized by ectopic endometrial glands and stroma within the myometrium associated with surrounding smooth-muscle hypertrophy (1). The ectopic endometrial tissue appears to induce hypertrophy and hyperplasia of the surrounding myometrium, which results in a diffusely enlarged uterus (often termed "globular" enlargement) analogous to the concentric enlargement of the pregnant uterus. However, some women have only small areas of diffuse disease that are only apparent by microscopy, whereas others develop nodules (termed adenomyomas), which clinically resemble leiomyomas. The uterus generally does not exceed the size of a pregnant uterus at 12 weeks of gestation.

EPIDEMIOLOGY AND RISK FACTORS — The incidence of adenomyosis has not been determined accurately since the diagnosis can only be made with certainty by microscopic examination of the uterus, typically following hysterectomy. Although generally estimated to affect 20 percent of women, the incidence was approximately 65 percent in one study in which meticulous histopathological analysis of multiple myometrial sections was performed (2). A full understanding of the epidemiology of the disease is limited by the difficulty in making the diagnosis. Until recently, adenomyosis was only diagnosed at the time of hysterectomy. Most studies suggest that women undergoing hysterectomy for adenomyosis are in the later part of their reproductive years. However, this results in a lack of information about early stages of disease. Studies that use pelvic imaging, rather than hysterectomy, for diagnosis suggest that adenomyosis can be found in adolescents. In addition, the fact that adenomyosis coexists with other uterine diseases, primarily uterine leiomyomas and endometriosis, contributes to the gaps in the understanding of this disease. As an example, persistence of pelvic pain following optimal endometriosis surgical therapy may be confounded by the presence of adenomyosis (3,4). On the other hand, one study argued that adenomyosis was a variant and not a true disease because the presenting symptoms for hysterectomy were similar with and without the finding of adenomyosis (5).However, at the time of recruitment, all women were at least 42 years old and women were followed for 10 years, so the cohort represented only perimenopausal women. Other studies suggest, however, that women with adenomyosis do differ from women with other disease processes. A longitudinal study recruiting women starting at age 22, found that compared to women with endometriosis, women with adenomyosis had increasing parity, early menarche and shorter menstrual cycles.Half of the women in both groups had concomitant leiomyomas (6). A second study utilized a case control model comparing women undergoing hysterectomy where leiomyomas were found on pathologic exam and matched them to women where only adenomyosis was found. In this study, women with adenomyosis were significantly younger and were more likely to have dysmenorrhea, pelvic pain and depression and a history of prior uterine surgery.In a multivariate analysis confined to women with uteri weighing more than 150 grams, women with adenomyosis were more likely to have depression and endometriosis compared to women with only fibroids (7).Adenomyosis appears to be more common in parous than nulliparous women(2,5,6). However, a greater number of pregnancies are not associated with a higher risk of the disease (8). The relationship between parity and adenomyosis may be biased since the diagnosis is typically made only at hysterectomy. Interestingly, the situation is just the opposite in women with leiomyomas, in whom parity is associated with a decreased risk of disease. Several studies have reported that prior uterine surgery may also be a risk factor for adenomyosis (7,9).

PATHOGENESIS — The pathogenesis of adenomyosis is not known. Although the theories regarding the pathogenesis and natural history of this condition are numerous ,clinical data indicating the true nature of the problem are relatively scarce(10-12).The two major theories are that it either develops from endomyometrial invagination of the endometrium or de novo from mullerian rests (13) A mouse model of adenomyosis supports the invagination hypothesis, facilitated by weakness of degenerating uterine smooth muscle tissue (14). However, a metaplastic process appears to be more likely given a report of adenomyosis in a woman with Rokitansky-Kuster-Hauser syndrome who lacked eutopic endometrium (15). There is also increasing molecular evidence that the adenomyotic glands differ in expression of key molecules from eutopic endometrial glands (16-18). Gonadal steroid hormones (estrogen and progesterone) appear to play a role in adenomyosis pathophysiology, as they do in other gynecologic disorders. This conclusion is primarily inferred from the response of symptoms to steroidal treatments. There are, however, studies that suggest that estrogen is produced in adenomyotic tissue and in vitro studies that suggest that aromatase in the endometrium of women with adenomyosis is normalized by gonadotropin releasing hormone (GnRH) agonist treatment and danazol, but no studies of direct action on adenomyotic implants (17,18). A murine model of adenomyosis suggests that early exposure to estrogen (in this experiment, tamoxifen) leads to an increased risk of adenomyosis and abnormal myometrium, which also supports the invagination hypothesis (19). Finally, other animal models suggest that pituitary protein hormones, including prolactin and follicle stimulating hormone (FSH), which have direct uterine effects, may also have roles in the pathogenesis of this disorder [20-22]. Both direct exposure of the uterus to prolactin and hyperprolactinemia secondary to SSRI use appear capable of inducting uterine adenomyosis [23]. This hypothesis is strengthened by the recent work showing both depression and antidepressant use are increased in women with adenomyosis [6].There is some evidence that adenomyosis and leiomyomas share elements of pathogenesis such as growth factor dysregulation and abnormalities of angiogenesis [15,24-27]. In model systems, the efficacy of some conventional and investigational therapies may be mediated through these systems (18,28). Specific cytogenetic rearrangements including deletion of chromosome 7q and dysregulation of the fibroblast growth factor system have been reported in both conditions(29,30,31). Although adenomyosis and endometriosis both represent disorders of ectopic endometrium and can be a cause of pelvic pain, the two diseases are not thought to be otherwise related. 
PATHOLOGY — Just as endometriosis can be localized or diffuse, adenomyosis can be present diffusely throughout the myometrium, or confined to a discrete area termed an adenomyoma. On gross inspection, the uterus with diffuse adenomyosis is uniformly enlarged and boggy, in contrast to the irregular and firm appearance of the fibroid uterus. The average uterine weight is usually between 80 and 200 grams, unless coexisting leiomyomas are present. Upon sectioning the uterus, the myometrial wall appears thickened and often contains small hemorrhagic or chocolate colored areas representing islands of endometrial bleeding. Adenomyomas can clinically resemble leiomyomas. Adenomyomas are not easily excised, unlike myomas, which can be readily shelled out from the surrounding myometrium. A plane is not easily developed and sharp dissection is required. Adenomyosis can either be diffuse or focal, taking the form of adenomyoma. Diffuse adenomyosis is the commonest form of the disease and is characterized by foci of endometrial mucosa (glands and stroma) scattered throughout the uterine musculature. Microscopically, the ectopic endometrium has to be located 2 mm or deeper within the myometrium or more than one microscopic field at ×10 magnification from the endometrial-myometrial interface. The lesion is circumferentially surrounded by bundles of hypertrophic smooth muscle cells (2). On the other hand, an adenomyoma is defined as a circumscribed nodule of hypertrophic and distorted endometrium and myometrium, usually embedded within the myometrium (6-8)
Microscopic appearance — The pathognomonic feature of adenomyosis is the presence of endometrial tissue within the myometrium at a distance of at least one low power field (some authorities insist on two low power fields) from the endomyometrial junction. The distance requirement is to preclude mistaking the normal endometrium between muscle fibers at the mucosa for adenomyosis when the specimen is transected for slide preparation. The widespread use of endometrial ablation potentially could confound the diagnosis as the procedure distorts or destroys the endometrial/myometrial junction.

A zone of myometrial hypertrophy and hyperplasia surrounds the adenomatous tissue. The ectopic endometrium may show a functional response to estrogen and progesterone, but usually has an immature proliferative pattern.

CLINICAL MANIFESTATIONS — Heavy menstrual bleeding and painful menstruation are the major symptoms of adenomyosis, occurring in approximately 60 and 25 percent of women, respectively(1). Chronic pelvic pain may occur. Symptoms typically are reported to develop between the ages of 40 and 50 years; however, this may reflect the fact that most adenomyosis has historically been diagnosed at hysterectomy. Newer reports using magnetic resonance imaging (MRI) criteria for diagnosis suggest that the disease may cause dysmenorrhea and chronic pelvic pain in adolescents and younger reproductive-age women than previously appreciated (2,3). Menorrhagia is possibly related to the increased endometrial surface of the enlarged uterus, while pain may be due to bleeding and swelling of endometrial islands confined by myometrium. Approximately one-third of women are asymptomatic. As discussed above, physical examination usually reveals diffuse uterine enlargement (often termed "globular" enlargement), generally not exceeding the size of a pregnant uterus at 12 weeks of gestation (32) However, some women have a normal sized uterus while others develop nodules (termed adenomyomas), which clinically resemble leiomyomas. The uterus may be tender.
One epidemiologic study noted an increased risk of preterm birth in women with adenomyosis, which was diagnosed by either ultrasound or MRI (33). This association may have been related to confounders or misdiagnosis of the disease; confirmation is required. Most women with this disorder have another pathologic process in the uterus that often obscures the diagnosis of adenomyosis, and makes the delineation of a symptom profile for "pure" adenomyosis difficult. In one review, as an example, leiomyomas, endometriosis, and endometrial polyps were also present in 50, 11, and 7 percent, respectively, of women with adenomyosis. In another study, adenomyosis was suspected on MRI in up to 90 percent of women with endometriosis (34). There is no evidence that uterine adenomyosis affects the risk of spontaneous abortion or other obstetric outcomes.

DIAGNOSIS — A definitive diagnosis of adenomyosis can only be made from histological examination of a hysterectomy specimen. The preoperative diagnosis is suggested by characteristic clinical manifestations (ie, menorrhagia and dysmenorrhea with a uniformly enlarged uterus) in the absence of endometriosis or leiomyomas.The imaging investigation frequently begins with transvaginal sonography (TVS); however, with TVS alone it may be difficult to differentiate myometrial or subendometrial lesions from endometrial lesions, both of which can cause abnormal bleeding . Because of limitations regarding visualization of the uterine musculature at the location of ectopic endometrial glands, diagnostic hysteroscopy alone is not sufficient for the diagnosis of adenomyosis. The hysteroscopic finding of a normal-appearing endometrial cavity does not rule out adenomyosis (25). Furthermore, the presence of adenomyosis can obscure the endometrium at TVS and make exclusion of an endometrial lesion difficult (pseudoendometrial thickening).The sonographic findings of adenomyosis are well described (30,31,32) and include   heterogeneous myometrial echotexture, asymmetric thickening of the anterior or posterior wall of the myometrium, myometrial cysts, subendometrial echogenic linear striations, and poor definition of the endometrial–myometrial junction. A previously undescribed, diagnostic feature of adenomyosis at SHG is visualization of elongated tracks of fluid extending from the endometrial cavity into the myometrium. This feature, which corresponds to the flame-shaped or classic lollipop diverticula identified at hysterosalpingography , is difficult to identify with TVS because the uterine cavity is imaged in a collapsed state. Likewise, on pelvic MR images, these tracks, which appear as areas of high signal intensity on T2-weighted images, may not be appreciated unless they course in the plane of the image(33) It has been suggested that TVUS allows the diagnosis of adenomyosis with a high degree of accuracy. Based on various criteria, the mean sensitivity and specificity of TVUS for the diagnosis of adenomyosis are 74% (95% confidenceinterval [CI], 63%–82%) and 87% (95% CI, 81%–91%), respectively (35). Although the pooled diagnostic accuracies of MRI and TVUS seemed to be in line, MRI seems to be a superior, less observer-dependent diagnostic tool than TVUS for the diagnosis of adenomyosis in premenopausal patients. TVUS is much more operator dependent than MRI. It is important to diagnose adenomyosis with a high sensitivity, especially to differentiate it from other conditions that it can be mistaken for, such as myomas, and to avoid unnecessary interventions (36).However, today identification of adenomyosis is carried out exclusively through transvaginal ultrasound (TVUS) and magnetic resonance imaging (MRI) (37).MRI is clearly the best imaging technique, but is expensive. The superiority of MRI compared with transvaginal ultrasonography was illustrated in a prospective study of 20 women undergoing hysterectomy [37]. Adenomyosis was identified preoperatively significantly more often with MRI than transvaginal sonography (15 versus 9 of 17 patients with adenomyosis). MRI characteristically shows areas of increased signal intensity in areas of adenomyosis and/or the characteristic thickening of the junctional zone on T2 weighted imaging [31,33]. Given the limited treatment options, MR is best used when trying to exclude malignant uterine neoplasia. It can also be used to distinguish diffuse and focal adenomyosis from leiomyomas, when an accurate diagnosis is important to determine management [38].Transvaginal ultrasound, although less accurate than MRI, can be useful for assessment of a woman with suspected adenomyosis [39]. A meta-analysis of 14 studies in which women underwent hysterectomy with pathologic confirmation of adenomyosis found that preoperative transvaginal sonography had a sensitivity of 83 percent and specificity of 85 percent for diagnosis of adenomyosis [40]. The only study on use of computed tomography for diagnosis of adenomyosis showed poor diagnostic accuracy [41]. Sensitivity of needle biopsy depends upon several factors, including the extent of disease, number of biopsy specimens obtained, sampling site, needle gauge, and operator experience (42). Needle biopsy is not a common practice and is reserved for clinical situation in which a malignancy needs to be excluded.
Differential diagnosis — Pregnancy must always be excluded in women with abnormal uterine bleeding, especially when the uterus is also enlarged. In addition, a significant number of premenopausal women who complain of abnormal genital tract bleeding have anatomic problems within the uterus, such as polyps, submucous myomata, endometrial hyperplasia, synechiae, adenocarcinoma, or infection (endometritis).  Adenomyosis may be strongly suspected in women with abnormal uterine bleeding and a diffusely enlarged uterus, and the diagnosis may be confirmed by MR imaging. In the absence of this specific constellation of findings, women with abnormal uterine bleeding require a general evaluation for the many different causes of this symptom. They are not initially evaluated specifically for adenomyosis. 

TREATMENT — The only guaranteed treatment for adenomyosis is total hysterectomy. Since disease is confined to the uterus, ovarian conservation can be employed unless there are other contraindications. There are no large or controlled studies of medical or limited surgical therapy for this disease. Hormonal manipulation with progestins (including the levonorgestrel-releasing intrauterine contraception [IUC]), gonadotropin releasing hormone analogs, or aromatase inhibitors may be effective for reducing menorrhagia and dysmenorrhea, as in endometriosis [42-47]. A single case of successful treatment with a danazol-containing IUC has also been reported [43]. Although one study observed a 24 percent reduction in the thickness of the junctional zone on MR after six months of use of the levonorgestrel-releasing IUC [41], enlargement of the uterus and recurrence of symptoms are usually documented within six months after cessation of hormonal therapy.  While estrogen-progestin contraceptives are frequently used as primary treatment for dysmenorrhea, the efficacy of these contraceptives specifically for adenomyosis is not known. Some experts feel that estrogen-progestin contraceptives are not efficacious for treatment of this disease [9]. My own experience suggests that women with adenomyosis and substantial pain can sometimes find relief with continuous use of estrogen-progestin contraceptives and stopping treatment for two or three days when pain increases, which presumably allows blood trapped in the myometrium to be expelled by the uterus. Conservative surgery using endomyometrial ablation or resection, laparoscopic myometrial electrocoagulation, or excision of adenomyosis has been helpful in some patients, although follow-up has been restricted to three years [44,45]. As discussed previously, there is not a plane separating adenomyotic tissue from normal myometrium so that surgical excision akin to myomectomy is performed with difficulty. Furthermore, the consistency of the adenomyotic uterus is described as "woody" and suturing is difficult in this environment. An observational study suggested that the combination of conservative surgery and GnRH medical therapy following treatment may be superior to surgery alone for symptom control [46]. Uterine artery embolization (UAE) has also been successful in resolving symptoms in some women. One study employed this procedure in 18 women with symptomatic adenomyosis diagnosed by MR or ultrasonography [47]. In contrast to previous series, the authors excluded women with coexistent leiomyomas. Five of nine women followed for at least two years had complete resolution of menorrhagia. However, 8 of the 18 women followed 12 to 73 months required additional treatment due to persistent or recurrent symptoms (five underwent hysterectomy, two took additional medical therapy, and one underwent endometrial ablation). Pathological examination of the five uteruses revealed viable foci of adenomyosis.Another study performed UAE on 19 patients with symptomatic pure or dominant adenomyosis on MRI; all had repeat MRI four months after the procedure [48]. Uterine volume decreased significantly after UAE (mean uterine volume reduction 25.1 percent). Sixteen of 18 patients who completed a questionnaire at three months reported an improvement in symptoms, and two reported no change. Eleven patients also completed a questionnaire at 12 months; 10 still reported continued improvement, and one patient reported a worsening of symptoms. The largest and most recent study followed 54 women for at least three years (3.5 to 5.8 years) following UAE, and found that approximately two thirds of the women had long-term decreases in symptom severity [49]. Symptom severity decreased by about half in this study and baseline clinical factors did not appear to predict success [49]. One case report and a series of 20 patients have been published examining treatment outcomes following MRI-guided focused ultrasound surgery for adenomyosis [50-53]. In the case report, there was an initial symptomatic response followed by a spontaneous pregnancy and term vaginal delivery [54]. Outcomes for the case series are reported only at six months, but there were both symptom improvement and volume reduction. Based on these findings, hysterectomy still appears to be the treatment of choice for women with significant symptoms who have completed childbearing. However, for young women with extensive adenomyosis, who decline hysterectomy, exploration of alternative treatments for symptomatic relief is warranted.

SUMMARY AND RECOMMENDATIONS

· The diagnosis of adenomyosis is suggested by characteristic clinical manifestations (ie, menorrhagia and dysmenorrhea with a uniformly enlarged uterus) in the absence of endometriosis or leiomyomas.

· Magnetic resonance imaging is the most accurate noninvasive diagnostic test, but it is expensive. Transvaginal ultrasonography may suggest the diagnosis, but is not highly accurate (sensitivity and specificity 83 and 85 percent, respectively).

· Endometrial biopsy is often normal because the abnormality is in the myometrium, not the endometrium.

· A definitive diagnosis of adenomyosis can only be made from histological examination of hysterectomy specimens.

· Hysterectomy is the treatment of choice for women with significant symptoms.
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