DE NOVO CLASSIFICATION REQUEST FOR
PNEUMOLINER
REGULATORY INFORMATION
FDA identifies this generic type of device as:
Gynecologic Laparoscopic Power Morcellation Containment System: A gynecologic
laparoscopic power morcellation containment system is a prescription device consisting
of an instrument port and tissue containment method that creates a working space
allowing for direct visualization during a power morcellation procedure following a
laparoscopic procedure for the excision of benign gynecologic tissue that is not suspected
to contain malignancy.
NEW REGULATION NUMBER: 21 CFR 884.4050
CLASSIFICATION: II
PRODUCT CODE: PMU
BACKGROUND
DEVICE NAME: PNEUMOLINER
SUBMISSION NUMBER: DEN150028
DATE OF DE NOVO: JUNE 19, 2015
CONTACT: ADVANCED SURGICAL CONCEPTS
UNIT 4 SUNNYBANK CENTRE
UPPER DARGLE ROAD
BRAY, COUNTY WICKLOW
IRELAND
REQUESTER’S RECOMMENDED CLASSIFICATION: II
INDICATIONS FOR USE
The PneumoLiner device is intended for use as a multiple instrument port and tissue containment
system during minimally invasive gynecologic laparoscopic surgery to enable the isolation and
containment of tissue considered benign, resected during single-port or multi-site laparoscopic
surgery during power morcellation and removal. The PneumoLiner is compatible with bipolar or
electromechanical laparoscopic power morcellators that are between 15 mm and 18 mm in shaft
outer diameter and 135 mm and 180 mm in shaft working length and which have an external
component that allows for the proper orientation of the laparoscope to perform a contained
morcellation.
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LIMITATIONS
The sale, distribution, and use of the device are restricted to prescription use in
accordance with 21 CFR 801.109.
Contraindications
o Do not use on tissue that is known or suspected to contain malignancy.
o Do not use for removal of uterine tissue containing suspected fibroids in patients
who are: peri- or post-menopausal; or candidates for en bloc tissue removal, for
example, through the vagina or via a mini-laparotomy incision.
o Do not use in women with undiagnosed uterine bleeding.
o Do not use this device on patients with known or suspected allergies to
polyurethane.
o Do not use where the abdominal wall thickness is larger than 10 cm.
Boxed Warning
o Information regarding the potential risks of a procedure with this device should be
shared with patients. Uterine tissue may contain unsuspected cancer. The use of
laparoscopic power morcellators during fibroid surgery may spread cancer. The use
of this containment system has not been clinically demonstrated to reduce this risk.
Warnings
o Do not cut, puncture or scrape the PneumoLiner with the morcellator tip or
tenaculum/grasper.
o Check for and remove adhesions that may inhibit proper placement of the device
o At all times prior to morcellating, make sure the tenaculum/grasper is within view
when grasping tissue, to prevent it contacting the PneumoLiner.
o The tip of the morcellator must be brought into view, prior to and during each
activation to provide confirmation of the position of the morcellator tip and its
proximity to the PneumoLiner.
o Do not bring the morcellator tip into contact with the PneumoLiner.
o To prevent risk of contamination, do not re-attach the Boot following removal of
the PneumoLiner.
o Any abdominal incision introduces a risk of abdominal hernia
o The PneumoLiner must be fully inflated (12 – 15 mmHg) to minimize the risk of
damage to the bag and adjacent organs during morcellation.
o With the tip of the morcellator in view, prior to activating the morcellator, confirm
that the tissue specimen is centered within the PneumoLiner.
Precautions
o Device should only be used with 5 mm laparoscopes with >30° lens angle or
deflectable tip
o Only use an atraumatic grasper to manipulate the PneumoLiner
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o Regarding the grasper/tenaculum used, teeth which are curved proximally to shield
their sharp tips may help reduce the risk of damage to the bag from the
grasper/tenaculum. However, a lower risk grasper does not alter the risk of damage
to the bag from the morcellator tip. Careful adherence to the training provided and
the Instructions for Use regarding placement and visualization of the tip remains
critical.
o To prevent risk of contamination, do not re-use the laparoscope following removal
of the PneumoLiner.
o Appropriate pre-operative diagnostic testing should be completed prior to using this
device.
o This device should only be used by surgeons with advanced training in laparoscopic
techniques.
o This device should only be used by surgeons who have successfully completed the
validated training program.
PLEASE REFER TO THE LABELING FOR A MORE COMPLETE LIST OF
WARNINGS AND PRECAUTIONS.
DEVICE DESCRIPTION
The PneumoLiner System consists of two main components:
 A laparoscopic multi-instrument port
 Tissue pouch (PneumoLiner) intended to provide a separately contained space within the
abdomen for the safe morcellation of tissue
As depicted in Figure 1 below, the laparoscopic multi-instrument port consists of the Retractor,
Retractor Introducer and the Boot Assembly.
Figure 1: PneumoLiner System Components
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The Retractor Introducer is placed through the abdominal incision (20-25 cm) to deliver the
distal ring on the Retractor. The Retractor retracts the incision to allow passage of laparoscopic
instruments. The Retractor provides a gas-tight seal between the device and the incision. It also
provides an anchor for the Boot Assembly.
The Boot Assembly consists of two insufflation ports and two instrument ports. The insufflation
ports are used for the delivery of gas for distension and the venting of smoke during the course of
the procedure. The ports consist of a large instrument valve port which is intended for the
introduction of the PneumoLiner pouch/Morcellator and a 5 mm valve port which can
accommodate a 5 mm instrument such as a laparoscope or grasper. (The large instrument valve
also includes a reducer such that the opening can be reduced to 5 mm for smaller instruments.)
The PneumoLiner pouch is preloaded into the Introducer. The PneumoLiner Introducer Shaft is
inserted through the Large Instrument Valve in the Boot Assembly. The PneumoLiner
Introducer Plunger is then pushed into the Shaft to eject the PneumoLiner pouch into the
abdominal cavity. As shown in Figure 2, an opening ring on the neck of the PneumoLiner pouch
ensures that it is kept open. After the specimen is placed in the PneumoLiner pouch, a tether
provides the mechanism for closing the PneumoLiner pouch and exteriorizing the collar section.
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Figure 2 – Tissue specimen being placed in PneumoLiner pouch

The Boot Assembly is reattached inside the exteriorized PneumoLiner pouch enabling inflation
of the PneumoLiner pouch and re-establishing pneumoperitoneum. The printed grid pattern
allows for distinction between the tissue sample and the retracted viscera. The morcellation can
then be conducted under direct visualization.
After morcellation is complete, the PneumoLiner pouch is deflated and the boot assembly is
removed. The PneumoLiner pouch is then removed followed by the retractor.
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As a result of having to exclude a number of samples from further analysis due to the
presence of other bacteria, the protocol was revised to require (b) (4)
prior to the immersion test to rule out those samples in which aberrant bacteria were
noted.
Since the number of samples available for analysis was smaller than the sample size
calculated to test the hypothesis, additional samples were procured. An additional 24
samples were evaluated under the revised protocol, 3 samples were excluded for leaks
following (b) (4)
An additional six were excluded for contamination following the
incubation period. Of the 15 samples remaining, 12 were designated as test samples and
3 as controls. These samples were immersed. Two of the test samples were excluded for
leak following the incubation. There were a total of 10 test samples in the analysis and 3
controls. The 10 test samples all passed and the controls performed as expected
The immersion testing was designed to detect superiority against a set failure rate using a
one sided significance level of 0.025 and 90% power. The maximum allowable failure
rate was set at 0.125 (12.5%). Using these values, the calculated required sample size is
28 samples. Given that a total of 32 samples were tested without any failures, the upper
bound on the 95% confidence interval was a failure rate of 0.107.
In summary, of the 59 total devices selected for immersion testing, only 38 samples were
considered in the analysis (32 test samples and 6 controls.) While the number of test
samples that had to be excluded from analysis was unexpected, the exclusions were
defined a priori and were acceptable given the challenges posed by the test method and
the test environment.
Overall, the barrier testing conducted supports that the PneumoLiner pouch materials are
impermeable to bacteria, which are smaller than human cells, and the device following
powered morcellation maintains its integrity when used in accordance with the
parameters identified within the labeling.
Preliminary Bench Testing
The sponsor provided a set of initial tests intended to generate acceptance criteria for
their design verification tests as well as to validate the surgical simulator and training rig
developed specifically for the PneumoLiner System. The sponsor also performed some
preliminary tests to profile the strength characteristics of the device. These tests,
summarized below, did not include acceptance criteria:


Laparoscope – evaluated the force required for the laparoscope to puncture the
PneumoLiner pouch material. The minimum force to puncture (b) (4)
30 test
samples.



Tenaculum – evaluated forces required for grabbing the material and damaging
the material using tenacula at different angles and forces. Each of 5 different
tenacula was tested with 30 material samples. Two of the five tenacula were able

Summary DEN150028

Page 9

interval for success was 0.889. This exceeded the minimum value of 0.875 set in the
sample size calculation. (As described above for the immersion test, a simple
superiority test was set with a value of 0.875 with a 90% power and 0.025 alpha.
The difference is that this was described as a test of success whereas the immersion
test was described as a test of failure; therefore 0.875 was used here as opposed to
the 0.125 used in the immersion test. The same method for determining the target
success/failure was used.)
The nonclinical testing conducted on the bench and in an animal model demonstrates that
the PneumoLiner System meets its design and performance specifications and can be
successfully used by physicians without evidence of leakage.
SUMMARY OF CLINICAL INFORMATION
The nonclinical testing serves as a surrogate for clinical testing for establishing reasonable
assurance that the PneumoLiner System will maintain its integrity and will not allow transit of
cellular debris following laparoscopic power morcellation procedures. The bench and animal
testing provide a rigorous assessment of the design and performance of the device and are
adequate to support the use of the device in women who may currently undergo uncontained
laparoscopic power morcellation. Because this testing was conducted on the bench and in animal
models instead of in humans, the testing conditions could be made more challenging to evaluate
the device under worst case conditions. The submission also included testing that demonstrated
that gynecologists with varying levels of experience could successfully use the device under
simulated use conditions following completion of the training program developed by the
sponsor. These tests were adequate to support the use of the device in women who may currently
undergo uncontained laparoscopic power morcellation.
LABELING
The labeling meets the requirements of 21 CFR §801.109 for prescription devices.
The PneumoLiner System Instructions for Use address the known hazards and risks of the
procedure and incorporate safety statements to mitigate these risks. The labeling includes:


Information on the types of morcellators, laparoscopes, graspers with which the device
has been demonstrated to be compatible.



The intended use population.



Safety instructions intended to minimize the risk of contact of surgical instruments with
the inside of the PneumoLiner pouch.



Safety instructions emphasizing the importance of visualization of the tenaculum/grasper
and morcellator tip at all times.



Risk information in a boxed warning that physicians should share with patients regarding
the potential for uterine tissue to contain an undetected cancer, potential for a
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laparoscopic power morcellator to spread cancer, and the lack of clinical demonstration
of a reduction in risk when using a containment system.


The use of the device requires training of the user. Clinicians using the PneumoLiner
System must be physicians who have familiarized themselves with the PneumoLiner
System Instructions for Use and have undergone training in the use of the device.

The contraindications identified in the PneumoLiner labeling contribute to the defined
indications for use for the PneumoLiner. Removal or modification of any of the
contraindications, for new and already cleared devices [see 21 CFR 807.81(a)(3)], will require
submission of a premarket notification [510(k)], which includes clinical performance testing to
demonstrate that users can use the device to contain the tissue specimen for the intended patient
population.
The information in the boxed warning is considered necessary for identifying the benefits and
risk of the PneumoLiner procedure.
RISKS TO HEALTH
Table 4 below identifies the risks to health that may be associated with use of the Gynecologic
Laparoscopic Power Morcellation Containment System and the measures necessary to mitigate
these risks.
Table 4: Identified Risks to Health and Mitigation Measures
Identified Risk
Mitigation Measure
Adverse tissue reaction
Biocompatibility
Infection

Intraperitoneal tissue dissemination (benign
or malignant)
 Material permeability
 Improper function of containment
device
 Inadequate material strength
 Physical trauma to liner caused by
contact with morcellator or
grasper/tenaculum
 Damage to liner (intentional or
accidental) from instrument inserted
through secondary port
 Tearing during removal with loss of
contents into abdominal cavity
 Use error
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Traumatic injury to non-target tissue/organ
 Active end of morcellator or
grasper/tenaculum breaches liner
 Loss of insufflation
 Inadequate space to perform
morcellation
 Inadequate visualization of the
laparoscopic instruments and tissue
specimen relative to the external
viscera
 Use error
Hernia through abdominal wall incision
Prolongation of procedure and exposure to
Anesthesia

Non-clinical Performance Testing
(Bench and Animal)
Labeling
Training

Labeling
Training
Labeling
Training

SPECIAL CONTROLS:
In combination with the general controls of the FD&C Act, the Gynecologic Laparoscopic Power
Morcellation Containment System is subject to the following special controls:
1. The patient-contacting components of the device must be demonstrated to be
biocompatible.
2. Device components that are labeled sterile must be validated to a sterility assurance level
of 10-6.
3. Performance data must support shelf life by demonstrating continued sterility of the
device or the sterile components, package integrity, and device functionality over the
intended shelf life.
4. Non-clinical performance data must demonstrate that the device meets all design
specifications and performance requirements. The following performance characteristics
must be tested:
a. Demonstration of the device impermeability to tissue, cells and fluids.
b. Demonstration that the device allows for the insertion/withdrawal of laparoscopic
instruments while maintaining pneumoperitoneum.
c. Demonstration that the containment system provides adequate space to perform
morcellation and adequate visualization of the laparoscopic instruments and tissue
specimen relative to the external viscera.
d. Demonstration that intended laparoscopic instruments and morcellators do not
compromise the integrity of the containment system.
e. Demonstration that intended users can adequately deploy the device, morcellate a
specimen without compromising the integrity of the device and remove the device
without spillage of contents.
5. Training must be developed and validated to ensure users can follow the instructions for
use.
6. Labeling must include:
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Contraindication for use in gynecologic surgery in which the tissue to be
morcellated is known or suspected to contain malignancy.
Unless clinical performance data demonstrates that it can be removed or modified,
a contraindication for removal of uterine tissue containing suspected fibroids in
patients who are: peri- or post-menopausal; or candidates for en bloc tissue
removal, for example, through the vagina or via a mini-laparotomy incision.
The following boxed warning: “Warning: Information regarding the potential
risks of a procedure with this device should be shared with patients. Uterine
tissue may contain unsuspected cancer. The use of laparoscopic power
morcellators during fibroid surgery may spread cancer. The use of this
containment system has not been clinically demonstrated to reduce this risk.”
Statement limiting use of device to physicians who have completed the training
program.
An expiration date or shelf life.

BENEFIT/RISK DETERMINATION
The risks of the PneumoLiner System are based on nonclinical laboratory studies (bench and
animal). The risks associated with the use of the device include intraperitoneal tissue
dissemination, traumatic injury to non-target tissue/organ, infection, hernia through abdominal
wall incision, adverse tissue reaction and prolongation of procedure.
The probable benefits of the PneumoLiner System are also based on nonclinical laboratory
studies (bench and animal). The benefits of the device include containment of tissue during
laparoscopic power morcellation and the associated ability to perform a minimally invasive
surgery. The nonclinical testing serves as a surrogate for clinical testing for establishing
reasonable assurance that the PneumoLiner System will maintain its integrity and will not allow
transit of cellular debris following laparoscopic power morcellation procedures.
The PneumoLiner System also offers the benefit of inflation of the containment system and
visualization within the containment system. These two benefits allow for the creation of a
working space around the specimen and visualization of the morcellator tip during morcellation.
The single port design provides the additional benefits of single site surgery.
In conclusion, given the available information, the data support that when the PneumoLiner
System is used in accordance with the intended population identified in the labeling for
laparoscopic power morcellators, the probable benefits outweigh the probable risks. The device
provides substantial benefits and the risks can be mitigated by the use of general and the
identified special controls.
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CONCLUSION
The de novo for the PneumoLiner is granted and the device is classified under the following:
Product Code: PMU
Device Type: Gynecologic Laparoscopic Power Morcellation Containment System
Class: II
Regulation: 21 CFR 884.4050

Summary DEN150028

Page 19

