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Abstract The treatment for severe adenomyosis has usually been hysterectomy, because there is no line of demarcation between
diseased and normal tissue. Yet many such women wish to retain their uterus and some even wish to bear children. This report eval-
uates the efficacy of a new method of adenomyomectomy, where adenomyotic tissues are radically excised and the uterine wall is
reconstructed by a triple-flap method, without overlapping suture lines, to prevent uterine rupture in subsequent pregnancies. This
is a prospective case series followed for 10 years from June 1998 to August 2008 of 104 women with severe adenomyosis verified
histologically and with magnetic resonance imaging. There was a dramatic reduction in both dysmenorrhoea and hypermenorrhoea
and all patients returned to having normal menstrual cycles. Of 26 women who wished to conceive, 16 became pregnant, 14 (53.8%)
went to term and delivered a healthy baby and there were no cases of uterine rupture. Adenomyosis symptoms recurred in only four
out of 104 cases. The procedure thus resulted in a dramatic reduction in symptoms and allowed over half of women who wished to
conceive to go to term without uterine rupture. o 8
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Introduction the use of conservative surgery for this condition, many sur-
gical techniques have been proposed (Takeuchi et al.,
Severe adenomyosis causes infertility, severe dysmenor- 2006). All of these include wedge resection of the adenomy-

rhoea and hypermenorrhoea. Since Hyama (1952) reported osis followed by reconstruction of the uterine wall.
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However, this approach is associated with a frequent recur-
rence of adenomyosis and spontaneous uterine rupture in
pregnancy (Wada et al., 2006). Effective treatment requires
more radical resection of the affected tissues. However,
this may result in creating large defects in the uterine wall,
making the reconstructed uterus incapable of sustaining a
normal pregnancy. Therefore, the usual treatment for
women with severe or disabling adenomyosis is hysterec-
tomy. Yet many of these women do not want a hysterec-
tomy and wish to carry a child. The sometime-suggested
alternative of gonadotrophin-releasing hormone agonist
for 3—6 months followed by IVF has many side effects and
poor results in cases of massive adenomyosis. Other women,
such as in the Japanese population, usually do not wish to
part with their uterus for emotional or cultural reasons,
but do want relief of symptoms. To overcome this difficulty
and enable the uterus to sustain a pregnancy, a method of
radical resection of adenomyomatous tissue along with a tri-
ple-flap method for reconstructing the uterine wall has been
designed and, after obtaining approval from the ethics com-
mittee of the study centres, used in the prospective case
series reported here.

Materials and methods

Between June 1998 and August 2008, radical resection of
adenomyomatous tissue along with a triple-flap method
for reconstructing the uterine wall was used for 104 consec-
utive patients with severe adenomyosis in the Department
of Obstetrics and Gynecology of the Nihon University Hospi-
tal in Tokyo and at St Luke’s Hospital in St Louis in the USA.
All of the 104 patients had adenomyosis involving more than
80% of the anterior and/or posterior wall of the uterus with
an enlargement of more than 6 cm in thickness verified by
magnetic resonance imaging (MRI) and ultrasound and con-
firmed by histological evaluation (Figure 1) and had been
experiencing severe dysmenorrhoea and hypermenorrhoea

LISR)

Figure 1

requiring more than 5 days of analgesic drugs and/or
incapacitation which necessitated over 2 days of bed rest
every month. If there were less than 6 days of analgesic
drugs or less than 3 days of incapacitating pain, the study
centre did not operate unless the patient wanted to try to
get pregnant. The infertility indication was based on size
and extent of lesion as defined above. There were 38 ante-
rior (36.5%) cases, 44 posterior (42.3%) cases and 22 (21.2%)
cases that involved both anterior and posterior sides of the
uterus. All women were under 45 years of age and wished to
retain their uterus either for emotional or cultural reasons
or, for some, to carry a baby. Post-operatively, 26 of them
attempted to conceive.

The diagnosis of the severe adenomyosis as defined
above was confirmed in all 104 with transvaginal sonography
with colour Doppler imaging, MRI and detailed histological
evaluation after surgery. Fifty-six patients had had the his-
tory of 8 + 5.4 (mean + SD) years of infertility treatment. Of
those, 45 (80.4%) had undergone IVF/embryo transfer (ET)
and as a result 17 (37.8%) had conceived but miscarried (lon-
gest 14 weeks). Eleven patients had had the history of
non-IVF treatment, such as artificial insemination with hus-
band’s spermatozoa and ovarian stimulation, and three of
these patients had conceived but miscarried by 8 weeks of
pregnancy. MRl was used pre-operatively to determine the
site and the extent of adenomyosis and post-operatively
to determine that blood flow had returned to the operated
area. Endovaginal ultrasonography with colour Doppler
imaging (EUB-650; Hitachi Medical, Tokyo, Japan) was also
used to monitor the returned blood flow. The aim was to
determine whether the blood flow was returned or not
and the actual blood flow volume was not measured.

Surgical procedure

The surgical procedure consists of radical excision of
adenomyosis (leaving a 1 cm margin of tissue above the

MRI demonstrating huge adenomyomatous uterus with intact endometrial cavity.
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endometrium and a 1 cm margin of tissue below the serosal
surface), with subsequent triple-flap reconstruction of the
uterus. A small transverse suprapubic incision is made to
access the peritoneal cavity. The length of the incision is
dependent on the size of the uterus, since it is lifted out
of the abdomen to excise the adenomyosis and reconstruct
the uterine wall. Once the uterus is extra-peritonealized,
rubber tubing of approximately 6 mm width is placed widely
around the proximal cervix, thus encompassing the uterine
vessels as a tourniquet to prevent bleeding during the pro-
cedure (Figure 2). The placement of this tourniquet is crit-
ical to the success of the procedure. After reconstruction
with the triple-flap, the tourniquet can be removed because
the overlapping flaps then prevent further bleeding.

After the tourniquet is in place, the surgical technique is
as follows. The enlarged uterus is bisected with a scalpel
from the serosal surface of the fundus, in the midline and
in the sagittal plane, all the way down through the adeno-
myosis until the uterine cavity is reached (Figure 3A). In
this way the entire extent of the adenomyosis is clearly vis-
ible, with the crucial landmarks of the endometrium and the
serosal surface always in clear view. The endometrial cavity
is opened sufficiently to permit the introduction of the
index finger to protect and help guide during excision of
the adenomyotic tissues. The adenomyotic tissues are
grasped with Martin forceps and excised from surrounding
myometrium leaving a myometrial thickness, from the
serosa above and the endometrium below, of 1cm. Care
is also taken to avoid damage to the Fallopian tubes.

Removal of the affected tissues results in an external
uterine wall composed of serosa and also 1 cm of myome-
trium and an inner uterine wall composed of the same thick-
ness of myometrium and normal endometrial lining
(Figure 3B and C). Of course, there is always a very small
residual of adenomyosis, since there is no capsule or tissue

plane as in myoma. But this layer of adenomyomatous resid-
ual tissue is soft and not problematic once the huge bulk of
diseased tissue has been removed. The endometrial lining is
then approximated with interrupted sutures of 3—0 Vicryl
(Figure 3D). Thereafter, the myometrial defect has to be
closed with the triple-flap overlap method, with care being
taken to avoid overlapping suture lines.

The uterus is reconstructed in the following manner. On
one side of the bisected uterus the myometrium and serosa
are approximated in the antero-posterior plane with many
interrupted sutures of 2—0 Vicryl (Figure 3E). Then the con-
tralateral side of the uterine wall (composed also of serosa
and myometrium) is brought over the reconstructed first
side in such a way as to cover the seromuscular suture line
(Figure 3F). Suture lines must not overlap; only myometrial
tissue flaps overlap. To accomplish this, the serosal surface
of the underlying flaps must first be stripped, that is, the
myometrium of the underlying flap must be denuded of
serosa. Once the uterine reconstruction is complete, the
rubber tubing tourniquet previously placed around the prox-
imal cervix is removed. Remarkably, there is no significant
bleeding because of the tissue pressure created by the
reconstruction. The blood loss during surgery was calculated
by adding the amount of blood sucked by the blood suction
apparatus to the amount absorbed by the gauze. The
abdominal incision is then closed in layers.

Post-operatively, after discharge from the hospital, the
patients were initially followed monthly for 6 months and
subsequently every 2—3 months. For the first 6 months,
the uterine blood flow was checked monthly with endova-
ginal ultrasonography with colour Doppler imaging and with
contrast-enhanced MRI every 3 months. After the initial 6
months, the assessment with an endovaginal ultrasonogra-
phy with colour Doppler imaging was carried out every other
month and that with MRI every 3 months. Uterine blood flow

Figure 2 Rubber tubing is placed widely around the proximal cervix, thus encompassing the uterine vessels and acting as a

tourniquet.
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Figure 3

in the operated area generally returned to normal within 6
months and post-operative MRI appeared remarkably
normal.

The post-operative clinical evaluation included use of
the visual analogue scale (VAS) to assess the degree of
hypermenorrhoea and dysmenorrhoea, initially every 3
months for the first year and thereafter 24 months
post-operatively. To assess the level of menstrual bleeding,
a system similar to VAS was used. The patients were asked
to rate the amount of post-operative menstrual flow against
that of the pre-operative level considered as 10. This per-
mitted a more accurate semi-quantitative comparison with
the pre-operative levels. The extent of dysmenorrhoea was
similarly assessed using a VAS scale, also comparing the
post-operative level to that of the pre-surgical level rated
as 10. The reason VAS was not used in such a way as to mea-
sure bleeding and pain before the procedure was because it
was thought that the patients would find it very difficult to
rate the level of the pain using VAS before the operation, as
it is so arbitrary what kind of pain (or blood flow) they
should rate as maximum. So, the easiest and the clearest
way to judge the level of pain alleviation and reduction of
menstrual blood flow was to have the patient rate the
pre-operative pain or blood flow level at 10 before the oper-
ation and then have them rate again after the operation. So
this was a modified VAS. Student’s unpaired t-test was used
to compare difference between pre-surgical and post-surgi-
cal levels of dysmenorrhoea/hypermenorrhoea and a
P-value <0.01 were considered significant.

Results

All patients observed immediate relief of symptoms of
hypermenorrhoea and dysmenorrhoea and their post-
operative course was generally unremarkable.

The procedure was performed on 104 patients during the
period from June 1998 to August 2008. The mean age of the
patients in the series was 37.6 years. All candidates for sur-
gery suffered from severe dysmenorrhoea and hypermenor-
rhoea and 94 women (90.4%) were found to be anaemic.

(A—F) Diagrammatic depiction of the stages of the triple-flap method.

The time required to perform these procedures was
(mean + SD) 182.7 + 62.2 min, the volume of blood loss dur-
ing surgery was 372.0 + 314.4 ml, and the weight of the
excised tissues was 292.6 + 254.1 g.

The results of the post-operative examination using con-
trast-enhanced MRI or an endovaginal ultrasonography with
colour Doppler imaging showed that the blood flow in the
operated area had returned to normal within 6 months in
almost all cases (99/104, 95.2%). However, in a few cases
(5/104, 4.8%) the blood flow took nearly a year to return
to normal.

Post-operative complications were observed in six cases
(5.8%); they were all small haematomas, under 1cm in
diameter, formed at the operated area and were all sponta-
neously absorbed within 2 months. There were no suture
diastases (failures), infections or uterine cavity adhesions
observed.

The VAS findings (mean + SD) for dysmenorrhoea, based
on a score of 10 pre-surgically, were 1.61+1.43 at 3
months, 1.54 + 1.62 at 6 months, 1.44 + 1.65 at 1 year and
1.67 £ 1.79 at 2years post surgery. The VAS findings for
hypermenorrhoea were 3.27 + 2.17 at 3 months, 2.89 + 1.77
at 6 months, 2.63 + 1.3 at 1 year and 2.87 + 1.77 at 2 years
post surgery (Figure 4). Differences between the VAS scores
for pre-surgical and post-surgical dysmenorrhoea and
hypermenorrhoea were statistically significant (P < 0.01
determined by Student’s unpaired t-test). There was a recur-
rence (defined by return of pre-op symptoms and recurrent
adenomyomatous growth) in only four cases (3.8%) over the
10-year time of the study.

The outcome of the surgical treatment is shown in
Table 1. Twenty-six women (25.0%) wished to conceive fol-
lowing the surgical removal of the adenomyosis. Their age
(mean = SD) was 36.9 + 4.7 years. Sixteen of them (61.5%,
16/26) subsequently conceived. Of these, four women con-
ceived spontaneously and 12 women conceived by IVF/ET.
Two women who had IVF/ET experienced a spontaneous
abortion (at 5 weeks and 16 weeks); 14 went to term
and all were delivered by elective Caesarean section.
There were no cases of uterine complications to the
pregnancies.
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Table 1 Outcome of adenomyomectomy by the
triple-flap method as an infertility treatment (June
1998—August 2008).

Parameter Study data
Patients 104
Age (years) 37.6 6.9

Patients wishing to conceive
Pregnancies

26/104 (25.5)
16/26 (61.5)

Spontaneous 4
IVF 12
Outcomes
Elective Caesarean section 14
Abortion 2 (16 and 5 weeks)

Values are n, n/total (%) or mean = SD.

Discussion

Adenomyosis may be described as a diffuse invasion of endo-
metrial elements into the uterine myometrium. Adenomyosis
differs from fibromyomatous growths in that there is no dis-
crete border between the normal uterine tissue and the
lesion, making it difficult to establish a clear dissection
plane. This makes the procedure very challenging.

In addition to infertility, severe adenomyosis, also causes
severe dysmenorrhoea and hypermenorrhoea, which
adversely affects the woman’s well being. Management
for the latter two symptoms includes long-term hormonal
therapy, analgesics or, finally, hysterectomy. For those
who wish to preserve reproductive functions, the surgical
management of severe cases of adenomyosis is particularly
difficult because one must excise diffusely involved tissue
and prevent the occurrence of uterine rupture in the event
of pregnancy.

Uterine rupture can occur as a complication to the enu-
cleation of myoma or adenomyoma (Bujold et al., 2002;
Guise et al., 2004; Hockstein, 2000; Landon et al., 2004; Ofir
et al., 2004). Dubuisson et al. (2000) experienced three rup-
tures following laparoscopic myomectomies, which amounts
to an incidence of 1% in their series. It is difficult to know
the exact incidence of uterine rupture after adenomomec-

6 Months

R =104 cases
Mean £ SD

I Dysmenorhoea

12 Months 24 Months

Clinical efficacy of adenomyomectomy by the triple-flap method. VAS = visual analogue scale.

tomies, since extensive conservative surgery for this condi-
tion is a relatively recent development and there has been
very little literature published on the topic. However, the
probability of uterine rupture after such a radical surgical
intervention would likely be higher than that for myomectomy,
which underlines the importance of proper reconstruction
of the uterine wall.

The prerequisites for adenomyosis surgery for the pur-
pose of preserving reproductive functions are as follows.
First, it is ideal if tubal patency can be retained to allow
for natural pregnancy. Second, the uterine cavity must be
retained intact in order to assure implantation. Third, the
uterine wall must be properly reconstructed to enable it
to sustain fetal growth following conception. In other words,
one must reconstruct a uterine wall which can endure the
thinning associated with the expansion of the uterine cavity
resulting from the development of pregnancy. There is also
the problem of recurrence of the condition. However, only
four (3.8%) cases of recurrence of adenomyosis were
observed in this series. The patients had no further compli-
cations. Suture diastases, post-operative infections and
uterine cavity adhesions were not observed.

A healing period of contraception following surgery of 6
months is suggested, although one woman conceived twins
at 5 months following the surgery, went to term and was
delivered by elective Caesarean section. Even women (the
majority) who chose not to attempt conception were glad
for personal and cultural reasons to retain their uterus
and yet be relieved of their disabling symptoms.

The question might arise as to the possible use of lapa-
roscopy instead of mini-laparotomy. Despite the first
author’s extensive experience in over 5,000 cases of laparo-
scopic reconstruction for other conditions, the only use of
laparoscopy for this procedure is to lyse adhesions prior to
mini-laparotomy so as to allow the open laparotomy incision
to be a relatively small one.

In conclusion, the triple-flap method offers the following
advantages. First, it permits the excision of the affected tis-
sues more widely and thoroughly than the conventional
wedge resection. As a result, it appears to be extremely
effective for the management of dysmenorrhoea and
hypermenorrhoea. Secondly, the massive tissue defects
created by the wide excision of the lesion can be
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reconstructed into a uterine wall of adequate thickness by
the three layers of myometrium in the reconstructed wall,
making the reconstructed uterus more capable of sustaining
a normal pregnancy without the risk of uterine rupture.
Thirdly, severe post-surgical complications were not
encountered. Although recurrence of the condition may
occur because adenomyosis is a progressive disorder, this
series had only four such cases. Even if recurrence does
occur, this technique will at least temporarily alleviate
the patient’s clinical symptoms, including severe hyperm-
enorrhoea and give her a chance to become pregnant.
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