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 Patient: Female, 47-year-old
 Final Diagnosis: Adenocarcinoma of the ovary
 Symptoms: Pain
 Medication: —
 Clinical Procedure:	 Completely	laparoscopic	staging	of	ovarian	cancer	•	laparoscopic	morcellation	of	ovarian	tumor
 Specialty: Obstetrics and Gynecology

 Objective: Rare co-existance of disease or pathology
 Background: Advances in minimally invasive surgery are essential for the improvement of patient care, overall health care 

efficiency, and total cost reductions. Morcellation, the technique used in the present case, is often used to aid 
minimally invasive laparoscopic procedures, whereby larger tissue specimens are broken down and divided to 
be removed via smaller incisions. Morcellation has become controversial in the medical community owing to 
the risk of the procedure spreading an occult malignancy.

 Case Report: A 47-year-old woman with obesity presented with right-sided pelvic pain and suspicion of ovarian torsion. The 
patient experienced severe acute pain and was taken to the operating room for laparoscopy to remove the 
left-sided adnexal mass seen on imaging. During surgery, there was no evidence of torsion, and the mass was 
perfused. During removal of the entire tumor, blunt instruments were utilized for in-bag manual morcellation 
to avoid spillage of the contents of the bag, which were then sent for frozen section analysis, and a diagnosis 
of adenocarcinoma of the ovary was made. Once the tumor was removed, a board-certified gynecologic oncol-
ogist was consulted to assist with the remainder of the procedure. Following this, the ovarian cancer staging 
procedure was able to be completed laparoscopically.

 Conclusions: This technique of in-bag manual morcellation using blunt instruments allows laparoscopic procedures to be per-
formed on large tissue specimens with potential malignancies without spreading cancerous tissue, overcoming 
the associated risks of dissemination of malignancy. This technique is therefore more beneficial to patients.
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Background

Medical advancements in minimally invasive surgery, through 
the use of laparoscopic and robotic procedures, provide pa-
tients with an alternative to laparotomy that is often con-
sidered preferable owing to the added benefits to patients, 
including better cosmetic results, reduced risk of infection, 
reduced pain, faster recovery, and an overall improvement in 
quality, efficiency, and cost-effectiveness in patient care [1]. 
However, the removal of large tissue specimens that exceed 
the size of laparoscopic openings remains challenging. For 
this to be accomplished, removal of the intact mass is unlike-
ly. Morcellation techniques have often been used to address 
this challenge but they carry an increased risk of intraperito-
neal spillage. Care must be taken to avoid any dissemination, 
which, in cases of malignancy, can result in seeding of poten-
tially malignant cells [2,3] and, in benign cases, can result in 
peritonitis [4] or similar adverse outcomes [5,6].

Morcellation is a technique utilized in minimally invasive pro-
cedures, in which tissue specimens are broken up into small-
er pieces using electromechanical power or hand mechanical 
power so that the specimen can be removed via an incision 
that is smaller than the original specimen size. Although this 
can address the problem of removing large specimens, there 
is some controversy with this technique, specifically in per-
forming power morcellation during laparoscopic surgery, be-
cause of the potential to spread cancerous tissue within the 
abdominal and pelvic area in patients with unsuspected malig-
nancy [7,8]. Concern for disseminated malignant cells became 
especially apparent after a patient with presumed leiomyo-
ma was found to have leiomyosarcoma that had disseminat-
ed throughout the abdomen due to the use of a power mor-
cellator [8,9]. This prompted the United States Food and Drug 
Administration (FDA) to address these concerns through the 
release of a warning communication in 2014 containing new 
guidelines and contraindications for morcellation procedures, 
which has discouraged power morcellation in minimally inva-
sive gynecological surgery [9]. In a study done on the impact 
of the 2014 FDA warning, it was found that power morcellation 
rates did decrease, most often in response to hospital man-
dates, and rates of laparotomy were increased, in spite of the 
clear benefits of minimally invasive surgery routes. Many of 
those surveyed in the study did not believe that the FDA warn-
ing resulted in improved patient outcomes [10].

Contrary to the FDA warning on power morcellation, studies 
have presented contained power morcellation systems [6,11] 
and contained manual morcellation techniques [8] as feasible 
procedures that could safely and effectively remove large spec-
imens; both techniques allow for the preservation of the bene-
fits minimally invasive surgery provides. In this case report, we 
present a surgical technique that was used to remove a 17-cm 

ovarian adenocarcinoma using a completely contained, in-bag 
manual morcellation. This was followed by laparoscopic com-
pletion of the staging procedure, which ultimately avoided the 
need for an open procedure. A previous version of this case was 
presented orally at the International Conference on Gynecology 
& Obstetrics, in Barcelona, Spain on October 3, 2017 [12].

Case Report

The patient was a 47-year-old woman who was nulligravid, had 
morbid obesity, and had a history of a 6-cm left-sided adnex-
al cystic mass, which was being followed with observation for 
over 2 years. In that time, there had been no significant chang-
es in the size or character of the mass. The patient’s CA-125 
levels were also tracked, and had remained within the normal 
reference range for a premenopausal woman.

Following vigorous exercise, the patient had an acute epi-
sode of pain in the lower pelvic region and called an ambu-
lance upon onset of this pain. Once the ambulance arrived, 
the pain had largely resolved, and she declined further care at 
that time. Shortly thereafter, she presented in the emergency 
department complaining of severe lower abdominal and pel-
vic pain. A transvaginal ultrasound (Figure 1) and computed 
tomography scan (Figure 2) were ordered. The imaging re-
sults revealed a large complex adnexal mass on her left side. 
Pertinent laboratory results revealed a white blood cell count 
of 9.3×10e3/uL, hemoglobin level of 4.2 g/dL, hematocrit lev-
el of 41.2%, and platelet count of 260×10e3/uL. Follicle stim-
ulating hormone and CA-125 levels remained pending at the 
time. Despite Doppler studies showing perfusion in the ovarian 
mass, the sudden increase in the intensity of the patient’s pain 
led to the presumed diagnosis of partial or intermittent ovari-
an torsion as the primary differential diagnosis. When consid-
ering the possibility of malignancy, it was reassuring that the 
left-sided mass had been followed and seen as stable, with a 
CA-125 level found to be within the normal reference range 
in the patient’s recent medical history, although malignancy 
could not be entirely ruled out of the differential diagnosis.

We determined that the patient needed urgent surgical inter-
vention for a possible diagnosis of ovarian torsion. The pro-
cedure was begun by installing a Valtchev manipulator in the 
cervix to manipulate the uterus during the procedure. This de-
vice was inserted using a speculum. A small incision was made 
at the bottom of the umbilicus to gain access to the abdom-
inal cavity, and a Veress needle was placed in the abdominal 
cavity. Following this, a saline needle “drop test”, “withdrawal 
test”, and “injection test” were then employed to ensure ap-
propriate needle positioning. All of these tests showed the tip 
of the needle to be in the appropriate position in the abdom-
inal cavity. The abdomen was then insufflated to 15 mmHg 
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of pressure, and an 11-mm bladeless laparoscopic trocar was 
placed into the abdominal cavity through the same umbilical 
incision. Following this, 2 more laparoscopic trocar ports were 
placed, with the first placed midline and approximately 3 cm 
above the pubis symphysis and the second placed approximate-
ly 8 cm laterally to the right of that position. The abdominal 

cavity was then washed, and the washing fluid specimens were 
sent to the pathology department for analysis.

Findings within the abdomen were within normal limits, with 
the exception of the left ovary which showed no sign of torsion 
but was entirely replaced by a large 17-cm, smooth-surfaced 

Figure 1.  Transvaginal ultrasound was subsequently performed 
to evaluate the mass. A left adnexal mass, measuring 
14.0×13.4×16.7 cm, with thick, nodular septations was 
visualized.

Figure 3.  An Endocatch bag was placed through a 15-mm trocar. The Endocatch bag is 23 cm in depth and used to maximize the 
potential of laparoscopic procedures by allowing for the safe and efficient removal of large masses.

Figure 2.  Computed tomography (scan, transverse plane). A 
centrally located mass measuring 15.3×12.3×16.7 cm 
with thick, irregular septations was visualized.
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white mass. The right fallopian tube was divided from its ori-
gin at the uterus using a LigaSure bipolar coagulation device, 
and the dissection followed down the outer edge of the fallo-
pian tube, traversing the infundibulopelvic ligament to detach 
the left ovary. Using the umbilical port, a 15-mm Endocatch 
bag (Figure 3) was inserted into the abdominal cavity to scoop 
the detached mass with the aid of wavy graspers, without rup-
turing the mass. The mouth of the Endocatch bag was exteri-
orized prior to any rupture of the mass, thus minimizing the 
possibility of spillage of any cellular content of the mass in the 
abdominal cavity. Once the mouth of the bag was exteriorized, 
the mass was manually morcellated extensively, as it was re-
moved through the 15-mm umbilical port (Figure 4). The mass 
was sent to the pathology department for frozen section analy-
sis, and a diagnosis of adenocarcinoma of the ovary was made.

Upon the finding of malignancy, a gynecological oncologist 
was consulted to assist with the remainder of the procedure, 
including ovarian cancer staging. All of these procedures were 
completed laparoscopically. The staging procedure included lap-
aroscopic hysterectomy, biopsy of the bilateral pelvic and peri-
aortic lymph nodes, complete omentectomy, and unilateral left 
salpingo-oophorectomy. Ultimately, the pelvic and paraaortic 
lymph nodes were negative for malignancy, and the final pa-
thology report showed a FIGO stage I adenocarcinoma of the 
ovary. The cytology results showed the abdominal washing 
fluid was free of malignant cells. Outpatient observation was 
recommended, without chemotherapy. At the 21-month fol-
low-up visit with the patient, there was no evidence of recur-
rence of the malignancy and no complications were reported.

Discussion

In the present case, the surgeons proceeded with the minimally 
invasive technique to remove the mass, with the assumption 

that the mass was most likely benign. Evidence for this includ-
ed the patient’s negative CA-125 levels, the long period that 
the mass had been followed without an observed metastasis, 
and the large size of the mass. The patient’s severe pain war-
ranted emergency surgical intervention, and although acute 
ovarian torsion was not seen during surgery, it cannot be 
known whether intermittent ovarian torsion was a cause of 
the patient’s pain. Although preoperative ultrasound studies 
were negative for torsion, in retrospect it must be considered 
that partial or intermittent ovarian torsion could have played a 
role in masking Doppler flow within the mass, which may have 
been increased in the presence of a malignancy. It is possible 
that the increased flow that would be expected in a malig-
nant tumor may have been hidden because of possible torsion.

Although the FDA safety warning statements on morcellation 
have significantly decreased the application of minimally inva-
sive surgery in the gynecological setting, there are still signif-
icant advantages of minimally invasive surgery over laparot-
omy to consider, including better surgical outcomes, shorter 
patient recovery time, and overall improvement of quality of 
life for patients who undergo such procedures [1,7]. Owing to 
the obvious benefits of minimally invasive surgery, it is imper-
ative to continue to improve and overcome existing challeng-
es that arise with minimally invasive techniques so that more 
patients can benefit from such procedures.

The contained morcellation technique, described in the pres-
ent case, efficiently and effectively minimized the risks of dis-
semination, which are associated with power morcellation, by 
using gentle techniques to move the specimen to the retrieval 
bag and then exteriorizing the mouth of the bag prior to mor-
cellation. This effectively created a closed system where there 
was no communication between the tissue and the abdominal 
cavity. At this point, manual morcellation was performed to re-
move all of the tissue through the small laparoscopic incision. 
The use of blunt instruments such as ring forceps decreased 
the chance of rupturing the containment bag and spilling the 
contents. Following removal of the ovarian tumor and confir-
mation of its malignancy, the ovarian cancer staging proce-
dure, as documented by many other authors, was completed 
laparoscopically. Such an outcome in a procedure can make a 
large impact on potential treatment options for patients who 
are known to have cancer, as well as gynecological patients. 
Successful minimally invasive surgery techniques, which allow 
for reduction in recovery time and improved quality of life, can 
allow patients to go forward with the next steps in treatment, 
such as chemotherapy or radiation. These adjuvant therapies 
can, in theory, be started much sooner than in those patients 
who undergo open procedures.

Several contained morcellation techniques that support the 
method used in the present case have been proposed as 

Figure 4.  A balloon measuring approximately 17 cm in diameter 
was used to demonstrate our in-bag morcellation 
technique. Exteriorization of the bag opening 
was crucial to minimize the risk of mass rupture 
intra-abdominally.
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feasible methods to address cell dissemination risks in lap-
aroscopic large specimen removal [7,11,13-17]. Our meth-
od showed an additional advancement in gynecological min-
imally invasive surgery, namely the successful staging of a 
large ovarian malignancy. Although previous research on gy-
necological contained morcellation has focused on myomec-
tomy or hysterectomy, in each study, the contained morcella-
tion technique was found to be reliable, safe, and preferable 
to conventional laparotomy and laparoscopy techniques used 
in large mass removal because of the superior surgical out-
comes obtained [13-17]. Even so, patients must be informed 
of the risk of potential unknown malignancies, and the pos-
sible impact and prognosis of those potential malignancies 
must be weighed against the substantial gains of minimally 
invasive surgery procedures prior to using morcellation tech-
niques. Use of contained morcellation has also been described 
in surgical cases of splenomegaly and nephrectomy [18,19]. 
Further evaluation and comparison of using this technique for 
other large specimens of varied tissue types could be useful 
outside of the gynecological field.

The successful use of this contained manual morcellation 
method has the potential to promote further discussion on 
the return to more widespread use of minimally invasive sur-
gery for gynecological cases involving large masses, even for 
those with potential malignancy. Further studies on contained 
morcellation would aid in a wider acceptance of the method, 
potentially leading to an increase in laparoscopic candidates 
and, ultimately, better outcomes for patients. To validate this 
contained morcellation technique, future studies with larger 
patient cohorts are needed and should focus on evaluating 
the safety and efficacy of this method in preventing dissem-
ination of malignant cells and its accuracy in the staging of 
ovarian cancers. Additionally, further analyses of containment 
bag types, with regard to size, integrity, and leakage poten-
tial, would help avoid potential limitations of very large mass-
es and further reduce the risk of microscopic leakage that may 
not be objectively seen.

Conclusions

The controversy surrounding power morcellation has resulted 
in a decrease in minimally invasive gynecologic procedures, de-
spite increased benefits to the patient with the use of a proper 
technique. This method of contained, in-bag manual morcel-
lation with the aid of forceps and other blunt instruments ad-
dresses this controversy by circumventing the risks commonly 
associated with morcellation. The use of a containment system 
with morcellation enables the laparoscopic removal and stag-
ing of large ovarian malignancies without the dissemination 
of cancerous tissue or the use of unnecessarily large incisions. 
The success of the present case marks a pivotal point in the 
progression of minimally invasive surgery, and we are hopeful 
that our contained morcellation technique will become better 
established in the setting of more invasive open techniques 
and more dangerous uncontained morcellation techniques. 
While this report is only of a single case, and future studies 
are needed, we are hopeful that the method presented here 
encourages the increased use of beneficial minimally invasive 
treatment methods for gynecological treatments as a whole.
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