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Case Report

Complete resection of an endometrial cancer lesion
by hysteroscopic tumor resection combined
with photodynamic diagnosis: a case report
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Summary
Introduction: Treatment for early endometrial cancer (EC) has been shifting to less invasive surgery, including several reports of

hysteroscopic tumor resection. Complete tumor resection is desired in these treatments. Photodynamic diagnosis (PDD) is the technique
to increase the complete resection rate by red fluorescence of the lesion and has improved the prognosis of cystoscopic tumor resection
for early bladder cancer. In gynecology, we showed that hysteroscopic PDD has high sensitivity for EC. Here, we report a case of
EC in which no residual malignant lesions were found pathologically in hysterectomy after hysteroscopic tumor resection with PDD.
Case: The patient was 54 years old when she was diagnosed with atypical endometrial hyperplasia by endometrial biopsy, but suspected
to have EC on magnetic resonance imaging. Hysteroscopic tumor resection was planned for the definitive diagnosis. PDD was used
in hysteroscopic surgery after informed consent was obtained. Under hysteroscopy, a tumefactive lesion was found on the anterior
wall of the uterine cavity to near the left oviductal orifice, and was PDD-positive. The PDD-positive lesion was resected completely
under hysteroscopy. The hysteroscopic specimen was pathologically diagnosed as endometrioid carcinoma, grade 1. Laparoscopic
hysterectomy and bilateral salpingo-oophorectomy were then performed, but no residual malignancy was found in resected specimens.
There has been no recurrence at one year after surgery without no adjunct therapy. Conclusion: Complete resection of endometrial cancer
was achieved by hysteroscopic tumor resection with PDD. This case suggests that hysteroscopic surgery may be a less invasive treatment
option for early EC.
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Introduction

Endometrial cancer (EC) is a common gynecological
malignancy that develops frequently in perimenopausal
women [1], cases of EC have shown a recent increase [2].
Surgical treatment including total hysterectomy is standard
for EC, but young patients meeting several criteria, includ-
ing low malignancy and no muscle invasion, can be under-
gone hormonal therapy and/or surgical lesion resection as
fertility preserving therapy [3-5] and these treatments play
a significant role in improving the quality of life of young
EC patients [6]. In this situation, there are some reports in
which patients with early EC or atypical endometrial hy-
perplasia (AEH), a precancerous lesion, who underwent tu-
mor resection had no recurrence despite not undergoing to-
tal hysterectomy [7, 8]. In another study, 9 of 11 patients
with EC who underwent hysterectomy after hysteroscopic
endometrial resection had no residual cancer in hysterec-
tomy specimens [9]. These findings suggest that it may be
possible to perform uterine conservative therapy for early
EC using hysteroscopic surgery.

Complete tumor resection is desired in hysteroscopic tu-
mor resection for EC and AEH. In some clinical fields, pho-
todynamic diagnosis (PDD) is used to increase the complete

tumor resection rate. In bladder conservation therapy for
early bladder cancer, lesions are resected with cystoscopic
surgery. PDD has been combined with this surgery. A pho-
tosensitizer used in PDD, 5-aminolevurinic acid (5ALA),
is metabolized to the heme precursor protoporphyrin IX
(PpIX) in vivo. PpIX accumulates in tumors and emits red
fluorescence at about 650 nm when irradiated with blue ex-
citation light at 400 nm. PDD is used to identify tumors
based on these properties. Minimal lesions and lesion bor-
ders can be identified by PDD clearly, leading to improved
therapeutic outcomes for early bladder cancer [10, 11].

Hysteroscopic 5ALA-PDD has high sensitivity for le-
sion identification in EC and AEH, but 5ALA-PDD is not
widely used in gynecology [12]. Use of 5ALA-PDD may
permit easy identification of minimal lesions and improve
tumor resection rates in hysteroscopic surgery for EC and
AEH. Here, we report the case of a patient who under-
went hysteroscopic tumor resection with 5ALA-PDD that
achieved complete resection of endomyometrial lesions.

Case Presentation

The patient was a 54-year-old woman with gravida 2
para 1, menopause at age 51 years and body mass index
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Figure 1. — Preoperative MRI findings. A: T2WI (sagittal), B: DWI (sagittal), C: ADC mapping (sagittal), D: T2WI (axial). A T2WI
low-signal lesion (A) and tumoral lesions associated with limited diffusion (B, C) were detected in the uterine cavity, and endometrial
cancer was suspected. A junctional zone was partially unclear and minimal myometrial invasion was suspected (D: arrowhead). ADC:
apparent diffusion coefficient, DWI: diffusion-weighted image, MRI: magnetic resonance imaging, T2WI: T2-weighted imaging.

(BMI) 23 kg/m2. She visited a gynecologist for the chief
complaint of post-menopausal bleeding. The patient was
referred to our hospital for workup and treatment. Endome-
trial scraping cytology was false-positive and endometrial
biopsy showed AEH. Tumor markers were within nor-
mal ranges (CA125: 19 U/mL, CA19-9: 5 U/mL, CEA:
1.5 ng/mL). Magnetic resonance imaging (MRI) was per-
formed before any operation and showed malignant lesions
in the endometrium, and minimal myometrial invasion was
suspected (Figure 1). Positron emission tomography (PET)
and computed tomography (CT) showed no marked lymph
node or distant metastasis. Hysteroscopic tumor resection
and dilation and curettage (D&C) were planned for defini-
tive diagnosis. 5ALA-PDD was used in hysteroscopic
surgery after informed consent was obtained.

5ALA (SBI Pharmaceuticals Co., Ltd., Tokyo, Japan)
was orally administered (20 mg/body weight) 3 h before
surgery. Since photosensitization is a potential adverse
event of 5ALA, the patient avoided direct sunlight for 48 h
after administration. Hysteroscopic surgery was performed
under spinal anesthesia. A D-LIGHT System (Karl Storz
SE & Co. KG, Tuttlingen, Germany) that included a D-
Light C light source, a Tricam SL II camera control unit,
a Tricam-P PDD camera head and a Hopkins II Forward-
Oblique telescope (30◦) was used for 5ALA-PDD.

A tumefactive lesion was found near the left oviductal
orifice and on the anterior wall of the uterine cavity in hys-
teroscopic observation (Figure 2A). The lesion was positive
in 5ALA-PDD (Figure 2B). The tumor was removed hys-
teroscopically as much as possible and then D&C was per-
formed. Subsequent hysteroscopic 5ALA-PDD confirmed
there was no PDD-positive area. The operation time was
25 min and the hemorrhage volume was small. The postop-
erative course was good and the patient was discharged on

postoperative day 1 with grade 1 skin redness as an adverse
event of 5ALA administration. The hysteroscopic speci-
men was pathologically diagnosed as endometrioid carci-
noma, grade 1 (Figure 3). In an outpatient visit one month
after hysteroscopic surgery, skin redness had remitted spon-
taneously and the patient had no other abnormalities.

Two months after hysteroscopic surgery, laparoscopic
hysterectomy and bilateral salpingo-oophorectomy were
performed as standard therapy for EC. Intraabdominal ob-
servation during surgery found no marked disseminated le-
sions. The operation time was 3 h 5 min and the blood
loss was low. There was no gross residual tumor in the re-
moved uterus and no residual lesion was found in patholog-
ical examination (Figure 4). There was no metastatic lesion
in both adnexa removed simultaneously; therefore, the pa-
tient was diagnosed as Stage IA (pT1aN0M0) in the FIGO
staging system. Peritoneal fluid cytology during surgery
showed negative results. The patient was discharged on
postoperative day 5, and subsequently did not receive any
postoperative therapy. There is no tumor recurrence at
present, at one year after surgery.

Discussion
Complete resection of an endometrial cancer lesion was

performed under hysteroscopy in the patient. This case sug-
gests that hysteroscopic tumor resection can be a radical
cure for EC. Vios et al. presented a case of EC treated in
which the patient refused additive therapy, including total
hysterectomy or hormone therapy, after hysteroscopic tu-
mor resection, and was then followed up and had no re-
currence of EC for 5 years [7]. Casadio et al. also found
no recurrence at 5 years after treatment in 9 patients who
underwent hysteroscopic tumor resection and combined
treatment with a levonorgestrel-releasing intrauterine de-
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Figure 2. — Hysteroscopic findings under white light (WL) and 5ALA-PDD. (A, B): Intrauterine tumor (A: WL, B: 5ALA-PDD). (C,
D): Intrauterine appearance after tumor resection (C: WL, D: 5ALA-PDD). A protrusive tumor was found near the left oviductal orifice
and the anterior wall of the uterine cavity in hysteroscopic observation (A: arrowhead). The tumor was positive in 5ALA-PDD (B:
arrowhead). Tumor resection by hysteroscopy was performed as much as possible using 5ALA-PDD, after which no coarse residual
lesion was found in the uterine cavity (C). 5ALA-PDD performed again before completion of surgery confirmed that the site in which
the tumor had existed was almost negative (D). 5ALA: 5-aminolevurinic acid, PDD: photodynamic diagnosis.

vice (LNG-IUD), due to surgical intolerance preventing a
radical operation [13].

Surgical treatment of early EC has become less inva-
sive in moving from laparotomy to laparoscopic surgery
and robot-assisted surgery [14]. However, patients with se-
vere obesity frequently have postoperative complications,
despite minimally invasive surgical procedures, and there
is a need to improve outcomes in patients at high risk for
perioperative complications [15]. Hysteroscopic surgery is
less invasive than laparoscopic surgery, and may be use-
ful for these patients. There are only a few case reports
of early EC treated by hysteroscopic tumor resection, but
these reports show its utility and feasibility. Therefore, fur-
ther studies should be conducted, including assessment of
radical therapy.

There are also reports that show possible difficulties
in complete tumor resection by hysteroscopic surgery.
Though hysteroscopic operation can detect and remove

more lesions than D&C [16], in patients who underwent
hysteroscopic polypectomy and were shown to have EC
and AEH based on polyp specimens, Elyashiv et al. found
residual lesions in 91.2% of cases, including in regions
other than resected polyp roots [17]. Vilos et al. also de-
tected residual lesions in hysterectomy specimens in 6 of
8 patients with EC who underwent partial hysteroscopic
endomyometrial resection [9]. The commonality in pa-
tients with residual EC lesions after hysteroscopic tumor
resection was that complete endometrial resection was not
performed. Under hysteroscopic observation, identifying
small lesions is difficult, particularly under poor endome-
trial conditions. To facilitate hysteroscopic tumor resection
as curative treatment for EC, total endometrial resection
should be the basic procedure, rather than selective lesion
resection.

Though total endometrial resection is advantageous for
complete cure of EC, it damages endometrium severely.
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Figure 3. — Pathological findings in a specimen resected under hysteroscopy (hematoxylin-eosin stain, A: ×40, B: ×400). Atypical
endometrial glands with swollen nuclei proliferated as back-to-back structures. Flat hyperplasia of these glands showing complicated
divergence (A). Overgrowth of the glands with accumulated nuclei was also found (B). Based on these results, the diagnosis was en-
dometrioid carcinoma grade 1.

Figure 4. — Macroscopic and microscopic findings in hysterectomy specimens. (A): Macroscopic findings in the uterus. (B): Gross
findings around the left oviductal orifice, in which a lesion was observed hysteroscopically. (C): Microscopic findings in the uterus
(hematoxylin-eosin stain). No gross definite residual tumor was found in the removed uterus (A, B). Pathological examination showed
no definite hyperplasia of atypical endometrial ducts and no residual tumor cells.

Though there are few previous reports which show the
negative effect of the total endometrial resection on preg-
nancy, as Inoue et al. showed the negative effect of en-
dometrium damage due to the D&C on pregnancy [3], a
procedure for complete resection of lesions only may be
required to improve the outcome of fertility preservation
therapy. For young patients with early-stage EC and AEH
who desire to preserve their fertility, LNG-IUD implanta-
tion is performed as a minimal invasive treatment [18], but

Giampaolino et al. reported that hysteroscopic tumor re-
section along with the LNG-IUD reduced the recurrence
rate [4]. In hysteroscopic 5ALA-PDD, lesions show red
fluorescence under irradiation with blue excitation light,
which allows easy identification. In our case, total en-
dometrial resection was not performed, but the lesion was
completely resected using this procedure. This case sug-
gests that 5ALA-PDD-assisted hysteroscopic surgery re-
duces residual tumor and permits complete resection. Thus,
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5ALA-PDDmay be useful for patients who require as much
lesion resection as possible, but also require fertility preser-
vation through minimal invasion.

Our previous study showed that 5ALA-PDD has sen-
sitivity of 93.8% for identification of EC and AEH [12].
This sensitivity is superior to that of skilled gynecologists
using hysteroscopy (86.6%) [19]; therefore, 5ALA-PDD
is an extremely sensitive technique. Furthermore, 5ALA-
PDD contributes to identification of minimal lesions in
hysteroscopy. We identified minimal AEH lesions using
5ALA-PDD alone to determine the therapeutic policy [20].
Partial hysteroscopic tumor resection combined with hor-
mone therapy using megestrol acetate and medroxyproges-
terone acetate achieves high remission rates [21-25], and
combination of hysteroscopic 5ALA-PDD with this ther-
apy may further improve treatment outcomes for fertility
preservation.

There are several remaining concerns with use of hys-
teroscopic tumor resection and 5ALA-PDD for patients
with EC. The first issue is the effect of thermal denatura-
tion of sampling lesions during hysteroscopy. In hystero-
scopic surgery, lesions are resected with a loop electrode
of a resectoscope, which makes it difficult to assess my-
ometrial invasion, an important prognostic factor for EC,
which may underestimate recurrence risks. A second is-
sue is the concern of intraperitoneal dissemination of tumor
cells via the oviduct in patients with malignancy in the uter-
ine cavity because hysteroscopic surgery is performed with
the uterine cavity filled with perfusate. Ascetic cytology
was negative in our patient, but Chang et al. conducted
a metanalysis of hysteroscopy for EC and showed signifi-
cantly higher positive rates for ascetic cytology in patients
who underwent hysteroscopy [26]. However, it is unclear
whether hysteroscopy itself causes intraperitoneal dissem-
ination of tumor cells. Patients with early cancer have no
significant difference in positive rates for ascetic cytology
after hysteroscopy, and hysteroscopy is not a significant
factor for long-term prognosis [26]. However, risks for
intraperitoneal dissemination of tumor cells with use of a
hysteroscope require ongoing assessment. Finally, 5ALA-
PDD has high sensitivity for identification of endometrial
lesions, but has low specificity [12]. This is not a concern in
a case in which fertility is unimportant, but excessive inva-
sion of the endometrium due to low specificity is a problem
for fertility preservation. Thus, further improvements are
needed to increase the specificity of 5ALA-PDD.

Conclusions
We report a case of complete resection of endometrial

cancer by 5ALA-PDD combined with hysteroscopic tumor
resection. This case suggests that hysteroscopic surgery
may be a less invasive treatment option for early endome-
trial cancer. This method still has some concerns, but fur-
ther studies are likely to resolve these issues.
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