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Abstract: Adenomyosis is commonly treated by total hysterectomy. Adenomyomectomy is consid-
ered for women of reproductive age who wish to preserve their fertility. However, a high recurrence
rate following adenomyomectomy has been reported because complete removal of the lesion is
difficult, and uterine rupture during pregnancy remains a complication. We previously reported that
laparoscopic adenomyomectomy using a cold knife prevented thermal damage to the myometrium
and elastography to avoid residual lesions. Here, we report the case of a patient who underwent
complete resection of a subtype II adenomyosis and resection of deep endometriosis (DE) with the
closure of the pouch of Douglas. The patient was 31 years old, had severe dysmenorrhea, and had
left ureteral stenosis and subtype II adenomyosis associated with the closure of the pouch of Douglas
by the DE. After resection of the DE posterior wall adenomyosis, residual lesions were confirmed
by laparoscopic real-time elastography. Eight weeks after surgery, postoperative transvaginal ul-
trasound showed that the myometrium had shrunk from 28 to 22.7 mm, and the hydronephrosis
had disappeared, although a stent remained necessary. In this study, we report the complete re-
section of subtype II adenomyosis and DE, combined with elastography to visualize the lesions
during resection.
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1. Introduction

Clinically, there are three types of endometriosis: superficial peritoneal endometriosis,
ovarian endometrioma (OMA), and deep endometriosis (DE) [1]. Another phenotype,
adenomyosis, is characterized by the invasion of endometrial tissue into the myometrium,
causing inflammation and hypertrophy [2,3]. Adenomyosis presents in different configura-
tions, including diffuse, focal, and, rarely, cystic adenomyomas [4,5].

Various classification systems currently have been used to easily and uniformly de-
scribe the localization and severity of the lesions in women with endometriosis. The
revised American Society for Reproductive Medicine (rASRM) score is the most widely
used classification system [6]. In addition, the ENZIAN classification was developed [7]
since it does not take into account the involvement of retroperitoneal structures with DE.
However, it still appears to be more complicated than the rASRM score, although its use
has been substantially simplified [8]. It is especially difficult for patients to understand
the classification, and few research studies have been published in international journals
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regarding the classification [9]. Thus, Kishi et al. [10,11] simply described four subtypes
of adenomyosis based on lesion location and their extension in the uterus as seen by
magnetic resonance imaging: subtype I is confined to the inner uterine wall; subtype II is
confined to the outer uterine wall; subtype III includes solitary lesions; and subtype IV
includes all other lesions, and this classification is frequently used clinically owing to easier
availability [12,13].

Despite the existence of this clinically useful classification, total hysterectomy is
frequently performed because the location and extent of the adenomyosis cannot be deter-
mined, making complete removal difficult, especially for subtypes 1. Reproductive-aged
women should be offered conservative surgeries when applicable and be informed that
the excision of extensive adenomyosis is difficult and associated with a high recurrence
rate [14–17]. We recently reported a case of subtype I adenomyosis treated using la-
paroscopic, conservative excision with intraoperative real-time elastography, with the
adenomyosis lesion being completely resected [18]. Conversely, the proposed mechanism
of DE, including subtype II, is that the lesion implants outside the uterus and infiltrates
toward the inside of the myometrium [10,11]. Ultrasound frequencies, including elas-
tography, are easier to delineate in shallow ranges than in deep ranges. Therefore, we
hypothesized that intraoperative real-time elastography might be more useful in detecting
subtype II adenomyosis, which would prevent postoperative residual adenomyosis by
decreasing the difficulty in completely resecting these lesions. We present the case of
a patient who underwent successful complete excision of subtype II adenomyosis with
intraoperative real-type elastography. This study was reported following the surgical case
report criteria [19].

2. Case Presentation

The patient was a 31-year-old woman, 0 parity, who complained of dysmenorrhea.
A sagittal and an axial plane T2-weighted image revealed a 28-mm-thick subtype II ade-
nomyosis with punctate high intensity (Figure 1a,b). Additionally, T2-weighted imaging
revealed adhesion of the sigmoid colon to the posterior wall of the uterus, which was
expected to be associated with complete closure of the pouch of Douglas. Fat-suppressed
T1-weighted images revealed a 2.5-cm right OMA (Figure 1c). A transabdominal ul-
trasound exhibited left hydronephrosis, which was confirmed using contrast-enhanced
computed tomography (CT) (Figure 1d). Adenomyosis subtype II with right OMA was the
preoperative diagnosis (rASRM classification: 47 points, stage IV; ENZIAN classification:
B3C1FAFU). As comorbidity, there was left ureteral stenosis due to entrapment of the left
ureter in the DE. The patient was scheduled to undergo laparoscopic adenomyomectomy
with real-time elastography, to detect residual adenomyotic tissue. After consulting the uro-
logical team, a double-J ureteral stent was inserted into the left ureter under cystoscopy to
prevent intraoperative urinary injuries (Figure 1e). A gonadotropin-releasing hormone ag-
onist (Buserelin acetate MP 1.8 mg; Aventis Pharma Ltd., Tokyo, Japan) was preoperatively
used every four weeks, with a total of four times, to reduce the intraoperative bleeding. La-
paroscopic surgery was performed under general anesthesia in the Trendelenburg position,
with a four-port 2D/4K laparoscopy system (IMAGE1 STM 4U Camera System; Karl Strorz,
Tokyo, Japan). A 12-mm port (ENDOPATH XCEL®; Ethicon Endo-Surgery, Cincinnati,
OH, USA) was introduced intraumbilically for the zero-degree laparoscope, and three
additional 5-mm lateral ports (ENDOPATH XCEL®; Ethicon Endo-Surgery, Tokyo, Japan)
were placed centrally and bilaterally under direct vision. The surgeon used the central and
left-sided lateral ports to perform most surgical manipulations.

The pouch of Douglas completely adhered to the posterior wall of the uterus and rec-
tum (Figure 2a). First, the lateral side of the rectum was dissected outside the mesorectum,
and when the outline of the rectum was confirmed, the posterior wall of the uterus and
rectum were dissected to open the pouch of Douglas. After the pouch of Douglas was
opened, the DE near the sacrouterine ligament was identified. Entrapment of the left ureter
on the left side of the DE was suspected to cause ureteral stenosis (Figure 2b). The left
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ureter was completely detached to its intersection with the uterine artery (Figure 2c). The
DE was continuously removed with a monopolar needle electrode (Probe Plus II; Ethicon,
Tokyo, Japan). Second, the center of the laparoscopic trocar was removed, and a #11 scalpel
was inserted into the abdominal cavity from the same site. The boundary between the
adenomyosis and the normal myometrium was indistinct and could not be palpated with
a power instrument, such as a harmonic scalpel. Therefore, we used a #11 scalpel as in
our previous study [18] since the adenomyosis and the normal myometrium can be easily
distinguished with a scalpel. A longitudinal incision was made in the uterine serosa, and
the adenomyosis lesion was nucleated (Figure 3a,b).
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Figure 1. (a,b) T2-weighted image sagittal and axial sections showing extrinsic adenomyosis in the posterior wall of
the uterus (white dotted circle), which was adherent to the sigmoid colon (white arrow). (c) T1-weighted image with fat
suppression showing a high-intensity, 2-cm ovarian endometrioma (OMA) on the right (white arrow). (d) Contrast-enhanced
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ureter was suspected to be compressed by the deep endometriosis (DE). (e) A left ureteral double-J stent was inserted using
cystoscopy.
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Figure 3. The laparoscopic adenomyomectomy procedure. (a) The uterus is longitudinally incised with the scalpel to access
the adenomyotic tissue. (b) The nucleation is resected in a wide wedge shape with the scalpel in the posterior uterine wall.

Third, laparoscopic real-time elastography (ARIETTA 850; Hitachi, Ltd., Tokyo, Japan)
was used to detect residual adenomyosis after initial enucleation. A posterior 1–2 cm
transverse colpotomy was performed laparoscopically, precisely in the midline of the
posterior fornix, which was demarcated using a Vagi-Pipe® (Hakko Medical, Nagano,
Japan). A laparoscopic ultrasound probe was inserted through the colpotomy incision.
Residual adenomyosis would be displayed in blue on real-time elastography because
the tissue is harder than the surrounding myometrium, which is displayed in green,
and the endometrium, which is displayed in red. The ultrasound probe was attached
to the uterine wound after excision of the adenomyosis to check for residual lesions.
Residual adenomyosis is appropriately excised with scissor forceps (Figure 4a). No residual
adenomyosis was found in the uterine wound (Figure 4b).
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Figure 4. (a) Real-time elastography confirmed residual lesions, which were excised using scissor forceps. (b) The left side
of the posterior wall of the uterus is shown in green, confirming that no residual lesions are noted. The red area indicates
the endometrium.

The resected specimen was removed through a colpotomy incision into the vagina.
The uterine wounds were repaired in multiple layers using barbed sutures (0 Stratafix
Symmetric PDS Plus; Ethicon Endo-Surgery, Tokyo, Japan). After the myometrium was
reapproximated and hemostasis was achieved, the serosal layer was closed using a syn-
thetic absorbable suture (1-0 Vicryl®; Ethicon Endo-Surgery, Tokyo, Japan) with a CT-1
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needle. The suture layer was covered with a hemostatic agent (ARISTATMAH; Medafor,
Minneapolis, MN, USA) and an anti-adhesion sheet (INTERCEED®; Johnson & Johnson,
New Brunswick, NJ, USA). The operative time was 147 min, with minimal bleeding and
without intraoperative complications. The patient was discharged on the third postopera-
tive day. Histopathological examination revealed that the endometrial glands and intrinsic
stroma were intervening within the myometrium.

An eight-week postoperative transvaginal ultrasound revealed that the thickness
of the posterior uterine wall muscle layer had decreased from 28 to 22.7 mm, with a
reduction rate of 21.4% (Figure 5a). Furthermore, transvaginal Doppler ultrasound demon-
strated good blood flow recovery (Figure 5b). Additionally, the left hydronephrosis had
resolved, and the stent was scheduled to be removed 6 months after surgery. Postoperative
magnetic resonance imaging (MRI) 16 weeks after the surgery revealed complete uterine
reconstruction (Figure 5c). She no longer experienced dysmenorrhea four months after
surgery. Preoperatively, the visual analog scale score for the severity of dysmenorrhea was
83 [ranging from 0 (no pain) to 100 (extremely severe pain)], whereas the postoperative
score was 16.

Endocrines 2021, 2, FOR PEER REVIEW 6 
 

 

 
Figure 4. (a) Real-time elastography confirmed residual lesions, which were excised using scissor forceps. (b) The left side 
of the posterior wall of the uterus is shown in green, confirming that no residual lesions are noted. The red area indicates 
the endometrium. 

The resected specimen was removed through a colpotomy incision into the vagina. 
The uterine wounds were repaired in multiple layers using barbed sutures (0 Stratafix 
Symmetric PDS Plus; Ethicon Endo-Surgery, Tokyo, Japan). After the myometrium was 
reapproximated and hemostasis was achieved, the serosal layer was closed using a syn-
thetic absorbable suture (1-0 Vicryl®; Ethicon Endo-Surgery, Tokyo, Japan) with a CT-1 
needle. The suture layer was covered with a hemostatic agent (ARISTATMAH; Medafor, 
Minneapolis, MN, USA) and an anti-adhesion sheet (INTERCEED®; Johnson & Johnson, 
New Brunswick, NJ, USA). The operative time was 147 min, with minimal bleeding and 
without intraoperative complications. The patient was discharged on the third postoper-
ative day. Histopathological examination revealed that the endometrial glands and intrin-
sic stroma were intervening within the myometrium.  

An eight-week postoperative transvaginal ultrasound revealed that the thickness of 
the posterior uterine wall muscle layer had decreased from 28 to 22.7 mm, with a reduc-
tion rate of 21.4% (Figure 5a). Furthermore, transvaginal Doppler ultrasound demon-
strated good blood flow recovery (Figure 5b). Additionally, the left hydronephrosis had 
resolved, and the stent was scheduled to be removed 6 months after surgery. Postopera-
tive magnetic resonance imaging (MRI) 16 weeks after the surgery revealed complete uter-
ine reconstruction (Figure 5c). She no longer experienced dysmenorrhea four months after 
surgery. Preoperatively, the visual analog scale score for the severity of dysmenorrhea 
was 83 [ranging from 0 (no pain) to 100 (extremely severe pain)], whereas the postopera-
tive score was 16. 

 
Figure 5. (a) Two months after surgery, a transvaginal ultrasound shows that the thickness of the posterior wall of the 
uterus had decreased from 28 to 22.7 mm. (b) Transvaginal Doppler ultrasound showing good recovery of blood flow in 

Figure 5. (a) Two months after surgery, a transvaginal ultrasound shows that the thickness of the posterior wall of the
uterus had decreased from 28 to 22.7 mm. (b) Transvaginal Doppler ultrasound showing good recovery of blood flow in
the repaired muscle layer. (c) Sagittal T2-weighted postoperative pelvic magnetic resonance imaging. The image shows
normal thickness.

3. Discussion

In this study, intraoperative real-time elastography and resection with scalpels were
useful for subtype II (extrinsic) adenomyosis.

There are two types of adenomyosis: diffuse and focal. In diffuse adenomyosis, the
boundary between the adenomyosis and the normal muscle layer is indistinguishable [20].
Therefore, the definitive cure is hysterectomy, which is frequently the treatment of choice
for women with significant symptoms [21,22]. An alternative conservative treatment is
adenomyomectomy via laparotomy or laparoscopy [23,24]. Grimbizis reviewed studies on
adenomyomectomy as a uterus-sparing surgical treatment option for adenomyosis and
concluded that this procedure was feasible and efficient [25]. A recent review included
studies with short-term follow-up [26] and concluded that more than three-fourths of
patients experienced symptom relief after conservative surgery [26]. Conversely, although
adenomyomectomy is a viable treatment option, the majority of these surgeries have a high
recurrence rate and can lead to uterine rupture during subsequent pregnancies. Because
the boundary is often obscured, resection of the lesion may be insufficient, or too much of
the normal myometrium may be removed [22,23]. If a uterine rupture occurs, there is a risk
of death for both the mother and child. Osada et al. searched the main medical literature
and found that a total of 397 post-procedural pregnancies were reported, with 337 (84.89%)
resulting in live births and 23 (6.8%) instances of the ruptured uterus [27]. In contrast, it
may raise the possibility that the benefits of conservative surgery overcome the potential
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complications. Additionally, Kwak et al. described that pregnant women who underwent
adenomyomectomy could achieve safe perinatal outcomes under close monitoring of
preterm labor and surveillance of catastrophic pregnancy-related complications [28].

Since the appearance of the power instrument in the 1980s, laparoscopic surgery
has become more widely used and has become a necessary tool for incision and tissue
collection, while shortening operation times. However, laparoscopic surgery also causes
hardening and discoloration of the surface of the incision due to thermal degeneration, and
the boundary between abnormal and normal tissues remains unclear. The use of power
instruments is associated with most cases of uterine rupture, and a causal relationship has
been suspected [29]. We recently reported a case of subtype I adenomyosis treated using
laparoscopic, conservative excision with intraoperative real-time elastography. After resec-
tion of the adenomyosis, the lesion was visualized using elastography, and the boundary
between the adenomyosis and the normal myometrium was carefully and tactilely resected
with scalpel and scissor forceps without using a power instrument, such as harmonic
scalpels, such that only the adenomyosis lesion was being completely resected [18]. In this
case, we used cold scalpels instead of a power instrument because prior experience demon-
strated that electrosurgery induced thermal denaturation and prevented distinguishing
between the adenomyosis and the normal endometrium.

We previously proposed that myometrial blood flow should be assessed to evaluate
healing after adenomyomectomy [18] because myometrial defects and subsequent infection
or hematoma formation within the myometrium during postoperative wound healing
can cause spontaneous uterine rupture [29,30]. In this case, postoperative transvaginal
ultrasonography was used to confirm abundant intramuscular blood flow and the absence
of hematoma. In addition, postoperative MRI was showed to reconstruct the normal
myometrial thickness.

Moreover, efficient, safe and feasible surgical methods for adenomyomectomy are
still discussed as to effectively preventing rupture in the long run for conservative surgery
in adenomyosis treatment because adenomyomectomy is associated with risk of uterine
rupture during pregnancy [23]. Since the first description of traditional adenomyomec-
tomy by Hyam [31] in 1952, various adenomyomectomy protocols have been improved
clinically [32–34]. However, even with the surgical methods that are still being improved,
uterine rupture is still recognized [35,36]. This method including the previous report [18]
is not evaluated the prognosis of perinatal outcomes. Therefore, the perinatal outcomes
should be further assessed in long term, large-sample-size, and prospective clinical studies.

4. Conclusions

There is no consensus on adenomyomectomy because the boundary between the
adenomyosis and the normal myometrium was unclear. In this study, we experienced
a case of subtype 2 adenomyosis that was initially resected using scalpel and scissor
forceps and then completely resected with monitoring of the residual adenomyosis using
intraoperative real-time elastography. We further need to increase the number of cases
and conduct prospective studies of the perinatal prognosis; however, we believe that this
surgical technique will provide new evidence.
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