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Abstract

Introduction Long-term results of uterine artery emboli-
zation (UAE) for adenomyosis are largely unknown. We
assess long-term outcome of UAE in 40 women with
adenomyosis.

Materials and methods Between March 1999 and Octo-
ber 2006, 40 consecutive women with adenomyosis (22 in
combination with fibroids) were treated with UAE. Chan-
ges in junction zone thickness were assessed with mag-
netic resonance imaging (MRI) at baseline and again at
3 months. After a mean clinical follow-up of 65 months
(median 58 [range 38—-129]), women filled out the uterine
fibroid symptom and quality of life (UFS-QoL) question-
naire, which had additional questions on the long-term
evolution of baseline symptoms and adverse events.
Results During follow-up, 7 of 40 women (18%) under-
went hysterectomy. Among these 7 women, the junction
zones were significantly thicker, both at baseline (mean 23
vs. 16 mm, P = 0.028) and at 3-month follow-up (mean 15
vs. 9 mm, P = 0.034). Of 33 women with preserved
uterus, 29 were asymptomatic. Four patients had symptom
severity scores of 50 to 85 and overall QoL scores of 60 to
66, indicating substantial clinical symptoms. There was no
relation between clinical outcome and the initial presence
of fibroids in addition to adenomyosis.
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Conclusion In women with therapy-resistant adenomyosis,
UAE resulted in long-term preservation of the uterus in the
majority. Most patients with preserved uterus were asymp-
tomatic. The only predictor for hysterectomy during follow-
up was initial thickness of the junction zone. The presence or
absence of fibroids in addition to adenomyosis had no rela-
tion with the need for hysterectomy or clinical outcome.
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Introduction

Adenomyosis is a benign uterine disease characterized by
invasion of endometrium into the myometrium resulting in
focal or diffuse enlargement of the uterus. Adenomyosis
commonly affects premenopausal women with clinical
symptoms similar to those of uterine fibroids, such as
abnormal uterine bleeding and dysmenorrhea [1]. Treat-
ment options consist of hormonal therapy and endometrial
ablation [2]. However, these therapies often fail, and hys-
terectomy may then be offered as definitive treatment for
the adenomyosis [2].

In recent years, uterine artery embolization (UAE) has
emerged as an effective therapy in the treatment of uterine
fibroids. However, UAE for adenomyosis is considered
controversial by some investigators because recurrence of
symptoms has been observed after a symptom-free period
[3, 4]. In contrast there is increasing evidence that UAE
might be effective in the treatment of adenomyosis [5, 6].

Short-term clinical results of UAE for symptomatic
adenomyosis are promising in most observational studies,
but long-term results are largely unknown [7-9]. In this
study, we assess long-term clinical and imaging results in a
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cohort of 40 women with adenomyosis with or without
associated fibroids.

Materials and Methods
Patients

The Institutional Review Board approved this retrospective
study with a waiver for informed consent. From our data-
base with prospectively collected data, we identified 40
consecutive women (mean age 43.7 years; median 45;
range 31-51) with adenomyosis treated with UAE between
March 1999 and October 2006. Of 40 women, 18 had pure
adenomyosis, and 22 had adenomyosis in combination with
fibroids. The diagnosis of adenomyosis was established by
history, clinical examination and magnetic resonance
imaging (MRI). Adenomyosis on MRI was defined as
diffuse or focal thickness of the junction zone of >12 mm
with low myometrial signal intensity on T2-weighted
images. Presenting symptoms of the 40 women with ade-
nomyosis were abnormal bleeding in 38 (95%), pain in 25
(63%), and pressure in 13 (33%). In all women, therapy
with progestogens, hemostatic agents, or gonadotrophin-
releasing hormone agonists had insufficient clinical
response. Embolization was offered as treatment to women
who sought to preserve the uterus.

MRI at Baseline and 3-Month Follow-Up

MRI consisted of T2- and T1-weighted contrast-enhanced
images and was performed before embolization and again
at 3-month follow-up. The following criteria were used for
diagnosis of adenomyosis on the basis of sagittal
T2-weighted images: low myometrial signal intensity,
diffuse (>12 mm) or focal thickening of the junctional
zone, high signal—-intensity foci corresponding to myome-
trial cysts, poor definition of the endomyometrial junction,
and poor definition of lesion borders.

UAE Procedure

UAE was performed after selective catheterization of both
uterine arteries by way of a unilateral approach as descri-
bed in earlier reports [6]. Embospheres of 500-700 and
700-900 um (Biosphere Medical, Roissy, France) were
used as embolic agent. Embospheres of 500-700 pm were
preferably used in women with pure adenomyosis because
the afferent arterioles in this condition are generally
somewhat smaller than the vessels of the perifibroid plexus.
The end point of embolization was complete stasis of
contrast in the ascending segment of the uterine artery.
Complications were recorded.
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Clinical Follow-Up

Baseline clinical status was assessed using a standardized
questionnaire inquiring about bleeding symptoms, pain,
and pressure symptoms. In patients with hysterectomy
during follow-up, timing was recorded. In January 2010, all
40 women agreed to participate in this long-term clinical
follow-up study. Women with preserved uterus filled out
the uterine fibroid symptom and quality of life (UFS-QoL)
questionnaire, which had additional questions on long-term
evolution of baseline symptoms and adverse events.
Women with a symptom severity score <20 in combination
with an overall health-related QoL score >80 were con-
sidered asymptomatic. In patients with hysterectomy dur-
ing follow-up, the following clinical and imaging
parameters were compared with those of patients with
preserved uterus at follow-up: initial presence of fibroids,
initial junction zone thickness, and decrease of junction
zone thickness on 3-month follow-up MRI.

Statistical Analysis

Summary descriptive statistics were used for demographic
parameters. Complications were expressed as a proportion
with 95% confidence interval (CI). Timing of hysterectomy
during follow-up was evaluated with Kaplan Mayer sur-
vival analysis. In women with preserved uterus, mean
decrease in junction zone thickness was calculated as a
proportion of initial value from baseline and 3-month fol-
low-up MRI. Unpaired Student ¢ test was used for com-
parison of means, and y* test was used for proportions;
P < 0.05 was considered significant. Statistical analysis
was performed with MedCalc statistical software (Med-
Calc, Mariakerke, Belgium).

Results
UAE

There were no procedural complications in 40 women (0%;
95% CI 0-10.4%). During follow-up, 2 women (age 40 and
44 years, respectively) developed permanent amenorrhea,
and 1 woman (age 38 years) had transient amenorrhea. Three
women reported transient increased vaginal discharge.

Additional Therapy

During a mean clinical follow-up of 65 months (median 58
[range 38-129]) in 8 of 40 women (20%), additional
therapy was performed due to insufficient symptom relief.
Seven women underwent hysterectomy (3 with pure
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adenomyosis and 4 with adenomyosis and fibroids), and 1
woman underwent embolization a second time. Timing of
hysterectomy during follow-up in 7 patients is displayed in
Fig. 1. Five of 7 hysterectomies occurred within 18 months
after UAE, and 2 occurred after >5 years after UAE.

Clinical Results

The results of the UFS-QoL questionnaires in 33 patients
with preserved uterus during a mean follow-up of
65 months (median 58 [range 38-129]) are listed in
Table 1. Of 33 women, 29 had symptom severity scores
<20 in combination with overall health-related QoL
scores >80, indicating they were asymptomatic. Four
patients had symptom severity scores of 50-85 and overall
QoL scores of 60-66, indicating substantial clinical
symptoms despite embolization. There was no relation
between clinical outcome and the initial presence of
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Fig. 1 Timing of hysterectomy in 7 of 40 patients during long-term
follow-up

Table 1 UFS QoL scores of 33 patients with preserved uterus during
follow-up

QoL indicator All patients ~ Asymptomatic ~ Symptomatic
(N = 33) patients patients
(n=129) (n=4)
Symptom severity 14 + 20* 9+38 62 £ 16
Concern 90 £+ 16 92 £ 17 82 + 15
Activity 90 £ 15 93 + 13 74 + 18
Energy and mood 81 + 19 91 £ 13 53 £ 22
Control 89 £ 13 95 +9 70 £ 15
Self-consciousness 75 £ 25 88 £ 15 27 + 30
Sexual 78 £ 23 88 £ 20 50 £ 25
Overall QoL 90 + 13 94 £+ 7 63 +£3

? Data expressed as means & SDs

Table 2 Proportion of patients with fibroids plus adenomyosis in
relation to clinical outcome

Patient type Pure adenomyosis ~ Adenomyosis

and fibroids

Clinically improved (n = 29) 14 15
Clinically unchanged (n = 4) 1 3
Hysterectomy (n = 7) 3

fibroids in addition to adenomyosis (Table 2). The long-
term evolution of baseline symptoms is listed in Table 3.

MRI

All 40 patients underwent 3-month follow-up MRI; mean
junction zone thickness for patients in relation to clinical
outcome is listed in Table 4. The 7 women with hyster-
ectomy during follow-up had significantly thicker junction
zones compared with 29 patients having clinical improve-
ment both at baseline (mean 23 vs. 16 mm, P = 0.028) and
at 3-month follow-up (mean 15 vs. 9 mm, P = 0.034).
There was no difference in mean junction zone thickness
between 29 patients with clinical improvement and 4
patients with unchanged clinical status both at baseline and
at 3 months follow-up.

Discussion

In this study, we found that in women with therapy-resis-
tant adenomyosis, UAE results in long-term preservation of
the uterus in the majority. Almost all patients with pre-
served uterus were asymptomatic with good health related
QoL. The only predictor for hysterectomy during follow-up
after UAE was the initial thickness of the junction zone:
Patients with hysterectomy had substantial thicker junction
zones on baseline MRI. The presence or absence of fibroids
additional to the adenomyosis had no relation with clinical
outcome. Most hysterectomies were performed within
18 months after UAE.

Our results are in concordance with those of Kim et al.
[10], who conducted the only other long-term follow-up
study of women with adenomyosis treated with UAE. In
that study, long-term clinical success after >3.5 years was
achieved in 50 of 54 women (93%), and 31 women (57%)
were still asymptomatic. During the follow-up period, 5
women underwent hysterectomy for recurrence of symp-
toms. Other studies concerning the subject comprise mostly
small case series with incomplete and variable follow-up.
In a small case series of 18 patients by Pelage et al. [3],
most patients had improvement or cure of symptoms, and 5
(28%) patients underwent hysterectomy at various time
intervals during follow-up. In a series of 30 patients by Jha
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Table 3 Long-term clinical follow-up of mean 65 months in 40 women with adenomyosis treated with UAE

Diagnosis

Bleeding Pain

Bulk-related symptoms Additional therapy

Pure adenomyosis (N = 18) 14 of 17 improved
3 of 17 unchanged
Adenomyosis and fibroids (N = 22) 16 of 21 improved

5 of 21 unchanged

9 of 9 improved

16 of 22 improved
6 of 22 unchanged

11 of 15 improved 3 Hysterectomy
4 of 15 unchanged
11 of 16 improved

5 of 16 unchanged

4 Hysterectomy
1 Second UAE

Table 4 Mean junction zone thickness decrease at 3 months compared with baseline as a function of clinical outcome

Mean junction zone thickness (mm) Baseline Follow-up (3 months) Mean
decrease (%)
Clinically improved (n = 29) 16 £+ 6.2° 9+33 44
Clinically unchanged (n = 4) 16 £ 2.6 9+27 44
Hysterectomy (n = 7) 23 + 10.8 15 £ 13.6 35

? Data expressed as mean + SDs

et al. [7], good outcome was reported in all patients after
1-year follow-up.

Recent studies [7, 8, 10, 11] tried to identify MRI pre-
dictors for good long-term clinical outcome of UAE in
patients with symptomatic adenomyosis. Decrease of
junction zone thickness, volume decrease of the uterus, and
presence of areas of infarction after UAE were inconsis-
tently observed in women both with and without
improvement of symptoms. These observations indicate
that follow-up MR imaging parameters have only limited
value in prediction of good or bad clinical outcome. MRI
may be of help in the diagnosis of adenomyosis and in
assessment of concomitant fibroids. The MRI observation
in our study, i.e., that a thick junction zone at baseline and
at 3 months after UAE is related to hysterectomy during
long-term follow-up, is important when counseling patients
before UAE. Patients with a thick junction zone may be
informed about the lower chance of clinical success.

Regarding follow-up after UAE for adenomyosis, evo-
lution of symptoms is the most important parameter. In
patients with improvement of symptoms and satisfaction
with treatment, MRI follow-up may not be necessary as a
routine procedure. However, in patients with insufficient
clinical response after UAE, MRI can be helpful to com-
pare thickness of the junction zone, uterine volume, and
other parameters with baseline findings and thus MRI
follow-up may guide clinical decision making.

In conclusion, our long-term follow-up study of 40
patients with adenomyosis treated with UAE confirmed the
good clinical outcome of previous studies in these patients.
We found no difference in clinical outcome between
women treated with UAE for pure adenomyosis or in
combination with fibroids. Almost all patients improve in
the short term, and the majority are asymptomatic in the
long term. Only a small proportion of patients will proceed
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to hysterectomy at various intervals after UAE due to
treatment failure or recurrence of symptoms. MRI is
helpful in the diagnosis of adenomyosis and the presence of
concomitant fibroids. A thick junction zone at baseline is a
predictor of insufficient clinical response. MRI has little
value in clinical decision making at follow-up in patients
with a favourable clinical response.
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