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GASES-Patient information

Gas embolism under standard versus low pneumoperitoneum pressure during laparoscopic liver

resection (GASES): study protocol for a randomized, controlled trial
Dear patient,

you are planned for a surgical procedure with general anesthesia, a procedure which requires

mechanical ventilation.
Background of the study

Laparoscopic surgery needs intra-abdominal CO; influx to lift abdominal wall, as called the
pneumoperitoneum, for the creation of a satisfied surgical space. Laparoscopic liver resection
(LLR) may be correlated to a higher incidence of gas embolism. Patients will experience a
series of arrhythmia correlated with the gas embolism. Therefore, a low level of 6-8mmhg
pneumoperitoneum pressure (PP) is recommended in laparoscopic surgery according to recent
studies. Low PP maintained during LLR improved postoperative pain and potentially
decreased liver and kidney injury. However, the association between PP and air embolism has

not been determined.

The low central venous pressure (CVP) technique more frequently used in LLR essentially
reduces the hepatic venous pressure by reducing the inferior vena cava (IVC) tension, thereby
reducing the posterior pressure of the separated veins around the liver tissue and thus
providing a clear surgery field. Central venous catheterization is commonly used to measure
CVP, which reflects the pressure of the IVC system. However, there is a doubt on the
correlation between CVP and hepatic blood flow parameter, questioning the value of

monitoring CVP to reduce the risk of hemorrhage and thrombus during liver resection.

So far TEE is the most sensitive method for monitoring gas embolism and capable of
detecting 0.02mL/kg of gas. TEE could be an effective measurement to explore the
correlation between IVC dilated rate (IVCDR) and CVP, and has gained increasing priority
when diagnosing the intraoperative gas embolism among anesthesiologists because of its
advantages such as avoiding influencing the operation of the surgeon and contaminating the

aseptic area.

In view of these facts, we design the standard versus low PP during elective LLR trial. We

hypothesize that a low PP (10 mmHg) maintained in controlled-low-CVP elective LLR will
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lead to less gas embolism, therefore promotes outcome and reduces postoperative organ

dysfunction and prolong survival, as compared to standard PP (15 mmHg).
Study description

In a first step, an anesthetist will first determine whether you are suitable for this study by
means of a questionnaire. Before the surgical procedure, the study physician will collect
information on your medical history, perform a physical examination and blood sampling.
During the operation, you will be performed the LLR with a standard or low PP for the entire
procedure of surgery. The PP that is maintained during LLR for you will be decided by a
random lottery, which doctors and patients will have no influence on. Another blood sample
will be taken 40 minutes after your recovery from anesthesia in the post-anesthesia care unit,
and the last blood sample will be taken on the first day after the operation. On the first day
after the operation, a patient interview and a physical examination, which are repeated on the
third day after the operation. You will receive an interview on phone call about your current

physical situation and postoperative complications at 30-day and 90-day after the operation.

Your discharge from the hospital is not delayed due to participation in the study. No

additional examinations after hospital discharge are made.
Individual benefits, risks and burdens for the patient

The probability that you will be assigned to the group with the standard PP or the group with
the lower PP is equal, 50% for both cases. A particular advantage for all patients participating
in this study is that they can benefit from extended monitoring during and after the operation.

Nevertheless, there are different risks and benefits for both groups.

If you are assigned to the standard PP group, you will be performed the operation maintaining
an intra-abdominal pressure that is preferred by most of the surgeons all over the world.
During standard PP, the airway pressure will be elevated and a series of cardiopulmonary
changes will develop. A particular advantage of this PP level is that the surgical space is

somewhat guranteed.

During lower PP, the influence of intra-abdominal is controlled and the cardiopulmonary
function is not impaired, which is likley to help maintain a more stable circulation. However,
the surgical space will be compromised and influence the surgical course. The compromised

surgical space can be promoted in our trial by deep neuromuscular block with the standard
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pump of cisatracurium. If the surgical space still can’t be reversed, the PP will be transformed

to the standard group.

Physical examination does not involve invasive or painful procedures. The study-related
blood samples are, as far as possible, linked to the routine blood collection or carried out via
existing vascular access. In the case of study-related venipuncture, there is a risk of infections,
hematoms and nerve damage in the area of the puncture site or its surroundings. In the blood
samples, laboratory tests are carried out, which allow a statement on the function of different
organs, including the lungs. Blood samples will be destroyed immediately after the biomarker

data is recorded.
Privacy policy

The data collected in the study will be saved both electronically and in paper form for at least
10 years in the coordination center for clinical trials in Shanghai and partly also in the
Department of Anesthesia of the Zhongshan Hospital Fudan University in China (Director:
Prof. Miao). This time period can be changed by new laws of China. Data access is granted to
investigators of the study in Shanghai, whereby all parties must comply with the China data
safety and privacy regulations. For this case your consent is required. The data will be
processed by special software and statistically evaluated. In data processing, the identity of
the patients is encrypted by means of a number code (pseudonymization). This code can be
passed on to the relevant monitoring authorities. For inspection purposes the access to the
encrypted data can be granted, but the person entitled to access is obliged to maintain secrecy.
It is planned to publish the study results in one or more scientific journals. In this case, due to
the pseudonymization conclusions on individual patients will not be possible. You have the
right to access and to correct your data collected in the study. Informing your family

practitioner about participation in the study is desirable, but requires your explicit consent.
Voluntariness and consent withdrawal

Participation in the study is on a voluntary basis and the rejection does not bring any
disadvantages for further treatment of the patient. Data which may have been collected up to
the date of consent withdrawal shall not be passed on, even in an anonymous form, and will
not be included in the evaluation. The consent you have given may be revoked at any time

without giving reasons!

The relevant contact information
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If there is any significant new information during the course of the study that may affect your
willingness to continue to participate in the study, your physician will inform you immediately.
If you would like to know the findings of this study, you can put forward any questions about
this study at any time and receive the germane answers. Please contact Zhong Jing at

13818185296.

Ethics committee will review through the study, if you have any questions related to their
rights and interests, or you want to reflect the difficulties, discontent, and concerns in the
process of participating in this study, or if you want to provide opinions and suggestions
related to this study, please contact the Institutional Review Board of Zhongshan Hospital Fudan
University( Phone number: 021-31587871, E-mail: ec(@zs-hospital.sh.cn).
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Informed Consent Statement:

I have been informed of the purpose, background, process, risks and benefits of this research.

I had plenty of time and opportunity to ask questions, and I was satisfied with the answers.

I was also told who to contact when I had questions, wanted to report difficulties, concerns,

suggestions for research, or wanted to get further information, or to help with research.
I have read this informed consent and agree to participate in this study.

I understand that I may opt out of the study or withdraw from the study at any time during the

study without any reason.

I already know that if my condition gets worse, or if | have a serious adverse event, or if my
study physician decides that it is not in my best interest to continue in the study, he or she will
decide to withdraw me from the study. The sponsor or regulatory authority may also terminate
the study during the study period without my consent. If this happens, the doctor will inform

me immediately and the doctor will discuss with me for other options.

I will get a copy of this informed consent with my signature and that of the researcher.

Location, Date Name, first name of the participating person

Signature of the participating person

Location, Date Name, first name of the participating person

Signature of the legal representative of the
participating person

Location, Date Signature of the investigator
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