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Evaluating the Risks of Electric Uterine Morcellation

Gynecologic surgeons, like many other surgical spe-
cialists, have embraced laparoscopic surgical tech-
niques because they offer quicker recovery, less post-
operative pain, and fewer wound complications than
open procedures. The removal of large pieces of tissue
through the small incisions of laparoscopy is difficult.
However, this problem can be overcome by tissue mor-
cellation, a technique of fragmenting tissue into smaller
pieces that often prevents the need to enlarge estab-
lished incisions. Surgeons have long used manual mor-
cellation with a scalpel or scissors to remove masses ab-
dominally and vaginally, but use of the technique has
increased with wide adoption of laparoscopic ap-
proaches and with the introduction of laparoscopic elec-
tric morcellators in 1993.

The electric morcellator is an instrument that
shaves or cores tissue into long strips for removal
through laparoscopic ports of less than 2 cm. Initially
used for uterine extraction, the morcellator has been
used for removal of leiomyomata, kidneys, and spleens.
Gynecologic surgeons use the instrument most fre-
quently, particularly during the majority of laparoscopic
and robotic-assisted supracervical hysterectomies and
myomectomies. Although the precise frequency of
electric morcellator use is unknown, approximately
20 000 laparoscopic and robotic supracervical hyster-
ectomies are performed each year in the United States,
and laparoscopic and robotic-assisted myomectomies
are being performed with increasing frequency. Addi-
tionally, gynecologists may also use the morcellator
during other types of laparoscopic or robotic-assisted
hysterectomies for large uteri, even when a vaginal inci-
sion is available.

The practice of morcellation has come under scru-
tiny after the technique was reported to have led to dis-
semination of an occult leiomyosarcoma during hyster-
ectomy for presumed leiomyomata1 and because of
increasing awareness about other morcellator-related
injuries.2 Although scrutiny is focused on uterine mor-
cellation, morcellation of other organs like the spleen and
kidney is also a concern. The discussion about morcel-
lation so far has yielded as many questions as answers
because the current system for monitoring surgical tech-
niques and devices has deficiencies. The way forward in
this debate, and others about surgical devices and pro-
cedures, will involve improvement in defining risks as-
sociated with adoption of new technologies, examin-
ing alternatives to potentially risky practices,
communicating concerns, and instituting systems to pre-
vent future complications.

Defining Risks
Like any surgical procedure, morcellation carries a
small risk of harm, but the risk is difficult to define.
During morcellation, it can be difficult to prevent small

tissue fragments from being inadvertently dispersed
throughout the peritoneal cavity; these fragments may
then implant anywhere and cause symptoms and mor-
bidity requiring intervention. Numerous reports have
documented ectopic leiomyoma, endometriosis,
adenomyosis, ovarian tissue, and fragments of spleen
and kidney as a result of morcellation.

Intracorporeal (ie, intra-abdominal) electric morcel-
lation also rarely disseminates occult malignancies, in-
cluding uterine sarcomas and ovarian, renal, and endo-
metrial carcinomas.2 While cervical and endometrial
cancer can be screened for preoperatively, there are no
good methods to detect uterine sarcomas; these tu-
mors usually are identified incidentally after review of
the surgical specimen. Retrospective single-institution
and small network reports have attempted to define the
risk of occult uterine malignancy among women under-
going uterine procedures, but pooling the data for a
single risk estimate is complex and prone to error given
the heterogeneity of the data, including the popula-
tions examined, and likelihood of publication bias. In the
United States from 1983 through 2010, 13 unexpected
uterine sarcomas have been reported postoperatively
among 5666 uterine procedures (risk ranging from 0%
to 0.49%).3-9 Of the 7 reports, only 2 were limited to pa-
tients undergoing morcellation, with 2 of 1192 women
developing disseminated sarcoma, both of whom were
alive at 34- and 42-month follow-up.7,8 This limited ex-
perience is insufficient to estimate harm from this pro-
cedure and whether the benefit-to-harm balance is any
different from other accepted medical procedures. The
scarcity of data regarding preoperative prevalence of
leiomyosarcoma in women undergoing myomectomy or
hysterectomy with morcellation, and the lack of ability
to detect the cancers, also highlight the need for re-
search into this aggressive cancer.

Additionally, a recent review of the Manufacturer
and User Facility Device Experience (MAUDE) data-
base of the US Food and Drug Administration (FDA)
found 55 complications from 1993 through 2013, includ-
ing 6 deaths, and injuries caused by the morcellator blade
to almost every organ in the abdominal cavity, includ-
ing bowel, vena cava, and aorta.2 Many injuries were as-
sociated with lack of surgeon experience when using the
device. Furthermore, morcellator-related injuries may be
underreported given the voluntary nature of adverse
event reporting for medical devices. This combination
of inadequate experience and lack of data about ad-
verse events is in part a result of a system that permits
adoption of innovative surgical techniques without sys-
tematic ascertainment of harm.

Alternatives to Electric Morcellation
Alternatives to intracorporeal electric morcellation have
been shown to have comparable, if not superior, out-
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comes in early studies.10 Laparoscopic-assisted minilaparotomy and
tissue removal through a vaginal incision each have limitations but
should theoretically minimize the risk of tissue seeding while main-
tainingthebenefitsofaminimally invasiveapproachandshouldbecon-
sidered before intracorporeal electric morcellation. Manual morcella-
tion within an endoscopic bag—during which the surgical specimen is
placed in a bag laparoscopically and fragmented within the bag—is an-
other method that can be used, and devices that allow for safe elec-
tric morcellation in a bag are being developed. Pending clarification of
clinical circumstances when electric intracorporeal morcellation is ad-
vantageous, abandoning laparoscopy with its known advantages and
banning the electric morcellator seem hasty, but exposing patients to
even a small risk of dissemination of an occult uterine malignancy
through the technique seems unwise when safer alternatives exist.

Morcellation and the Informed Consent Process
Discussion of risks and benefits of a surgery and consideration of rea-
sonable alternatives are essential steps in the preparation for sur-
gery and fundamental to the informed consent process. Surgeons who
plan to use an electric morcellator should disclose the risks of device-
related complications and be explicit about the still-undefined po-
tential for dissemination of an undetected malignancy. Patients should
be informed of, and surgeons should be able to offer, alternatives to
intracorporeal electric morcellation. The process requires the physi-
cian to explain risks and benefits so a patient can understand them.
This is difficult when the risks are vague or unquantified because of
limited data. Yet a lack of data or the rarity of an event should not pre-
clude discussion of serious potential complications.

A Time for Action
Surgical innovation and adoption of new instrumentation provide
the promise of better patient outcomes and improved perfor-

mance over existing techniques. When compared with the process
of drug development, the introduction of surgical devices is less regu-
lated, and like drugs, surgical devices and procedures often dissemi-
nate with relatively little knowledge about what effects they will have
in widespread use. In the current system, once a device is ap-
proved for use, there are few requirements for ongoing reevalua-
tion of safety and efficacy. Rare complications may become appar-
ent only after a technique has diffused into practice. It is at this
juncture where the increasing concerns about the electric morcel-
lator are occurring.

In response to concerns about the electric morcellator, it is
important to determine the risk of short- and long-term complica-
tions, and surgeons need a mechanism to be alerted of these haz-
ards by regulators, device manufacturers, and peers. In addition,
preoperative protocols are needed for detecting occult pathology
prior to surgery, such as by using routine endometrial sampling,
laboratory analyses, or imaging. Evidence-based action is needed
but requires prospective and reliable data. Examples of this
approach exist in other specialties, such as the National Surgical
Quality Improvement Program database developed by the Ameri-
can College of Surgeons. In gynecology, the Pelvic Floor Disorders
Registry was established following an FDA-mandated require-
ment for surveillance after a similar debate about transvaginal
mesh. A nationwide registry of gynecologic surgeries, including
data on devices used (such as electric morcellators), quality of
outcomes, and complications, would be a critical step toward
this goal.

Controversies about the role of new technologies are not new
to gynecological surgery. However, the response to concerns about
the risk of morcellation must include decisive, scientifically in-
formed actions to better understand the risk and prevent compli-
cations among women for whom this procedure is considered.
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