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Introduction: 

Background and significance: 

The techniques of mesh fixation in open incisional hernia repair is an active area of discussion 

and debate. When first described, the posterior component separation with the transversus abdominis 

muscle release involved placing the mesh in the retromuscular space, and fixating it circumferentially 

with transfascial sutures [1, 2]. These sutures penetrate the entire length of the abdominal wall and can be 

a significant source of pain. In a comparative analysis between transfascial sutures and the use of an 

adhesive glue, patients with transfascial sutures were more likely to report chronic pain at 6 months [3]. 

Subsequently, the efforts of hernia surgeons have been directed towards using less invasive 

techniques for mesh fixation; either using adhesive glue or not using fixation at all. An animal-based 

study using a pig model compared four mesh fixation methods, including the use of transfascial fixation 

and using no fixation. They found no difference in mesh migration or dislocation between all methods, 

suggesting that fixation for meshes placed in the retromuscular space may be unnecessary [4].  

A propensity score matched analysis from the AHSQC comparing mechanical fixation (Sutures 

and/or tacks) to non-mechanical fixation (None or adhesive) found no difference in recurrence rates at 1 

year follow up. However, the long-term follow up for both groups did not exceed one third of the 

population. Similarly, the study found a slight increase in the patient reported pain on 30 day follow up in 

the mechanical fixation group [5].  

Our study aims to evaluate the effect of using no fixation on recurrence rates, compared to our 

standard of care of using transfacial sutures. We hypothesize that recurrences rates for patients who 

receive no fixation will be non-inferior to those receiving transfascial sutures. 

Specific Aims: 
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Aim 1: To investigate the non-inferiority of recurrence rates in patients receiving no fixation for a mesh 

placed in retromuscular position compared to those receiving circumferential transfascial suture fixation. 

Either physical examination, CT scan, or the Ventral Hernia Recurrence Inventory (VHRI) will be used to 

measure recurrence at one-year follow up.  

Aim 2: To determine if no mesh fixation results in less pain in the immediate postoperative period, 

measured by the Numeric Pain Rating Scale (NRS-11). 

Aim 3: To determine if no mesh fixation results in less pain on 30 day follow up, measured by using the 

Patient Reported Outcome Measurement Information System (PROMIS) Pain Intensity 3a survey 

Aim 4: To determine if in-hospital intravenous and oral opioid consumption will differ between those who 

received transfascial sutures and those who did not receive any fixation.  

Aim 5: To determine if length of stay will differ between those who received transfascial sutures and 

those who did not receive any fixation. 

Study Design and Methods: 

This will be a single blinded, registry based, non-inferiority, randomized control trial comparing 

transfacial sutures for mesh fixation to no mesh fixation in open retromuscular repairs. This will be a two-

arm trial with intervention 1: intervention 2 and control allocation ratio of 1:1. As our previous 

randomized control trials, the Americas Hernia Society Quality Collaborative (AHSQC) will serve as the 

platform for data collection. The AHSQC is a multicenter, nationwide quality improvement effort with 

the mission of improving the quality of hernia care [6]. Data points not recorded in the AHSQC will be 

collected by a trained research coordination or research fellow and uploaded into a Research Electronic 

Data Capture (RedCAP®) database hosted at the Cleveland Clinic [7].  

We anticipate this to be a single institutional study conducted at the Cleveland Clinic 

Comprehensive Hernia Center (Main Campus, Cleveland Clinic Foundation, Cleveland, Ohio, USA). 
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Five staff surgeons will perform the operations: Ajita S. Prabhu (PI), Michael J. Rosen (co-I), Steven 

Rosenblatt (co-I), David M. Krpata (co-I), and Clayton C. Petro (co-I). There remains a potential to 

expand this trial in the future to include other institutions participating in the AHSQC. 

Study Population: 

Study population will include all adult patients (≥ 18 years) undergoing elective open ventral 

hernia repair, where the midline fascia can be approximated and mesh will be placed in the retromuscular 

position. Only a midline approach to hernia repair and hernia widths equal to or less than 20cm measured 

intraoperatively will be included. Exclusion criteria include patients unable to give consent, vulnerable 

populations, parastomal hernias, hernia width measuring more than 20cm intraoperatively, patients 

planned for minimally invasive approaches or open repairs with mesh placed in a position other than 

retromuscular, or those who were not able to undergo successful retromuscular mesh placement. Finally, 

open repairs performed through a different incision than the standard midline approach will also be 

considered exclusion criteria, as well as the inability to close the midline fascia. 

Primary Outcome of Interest: 

Our primary outcome of interest is recurrence measured one year postoperatively as per standard 

of care at our institute. Hence, recurrence will be measured using either physical examination, CT scan, or 

the Ventral Hernia Recurrence Inventory (VHRI), either during a physical or a virtual clinic visit and/or 

using the telephone. The VHRI is a validated patient reported outcomes tool, a three-question survey that 

can be administered directly to patients without clinical interaction. One questions, “Do you feel or see a 

bulge?”, has been found to outperform physical examination as a screening tool to detect recurrence [8]. 

CT scans will be reviewed by blinded surgeons.  

Secondary Outcomes of Interest: 

Secondary outcomes of interest are pain in the post-operative period. Pain scores will be 

measured using the Numeric Pain Rating Scale (NRS-11) and the Patient Reported Outcome 
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Measurement Information System (PROMIS) Pain Intensity 3a survey. The NRS-11 is Likert scale where 

the patient mark their current pain on scale from 1 to 10. The PROMIS pain intensity 3a survery is a 

National Institute of Health-developed validated tool, which focuses on PROs of pain characteristics [9].  

Pain scores will be measured first in the preoperative period for baseline capture of pain scores. 

The NRS-11 will then be assessed during intra-hospital stay beginning on postoperative day 1 on daily 

bases up to 7 days postoperatively. On 30-day follow up, both the NRS-11 and the PROMIS pain 

intensity 3a survey will be administered. The 30-day follow up period will extend from 15 – 45 days 

postoperatively. 

An additional outcome of interest is daily opioid requirements over the first 7 days of the post-

operative period. Opioid requirements will be assessed by measuring the cumulative dose of opioids 

administered intravenously (infused through a patient-controlled analgesia device as well as the quantity 

of opioids administered intravenously as rescue, if needed) and the quantity of opioids administered 

through oral preparations. The total dose of opioid consumption will be converted to morphine 

equivalence.  

Other variables collected include demographics, operative details, postoperative wound and 

medical morbidity, length of stay, as well as patient reported outcomes; all of which are collected 

routinely in the AHSQC. 

Surgical Procedure: 

All patients will undergo the same operation, under the standard of care protocol. Our surgical 

approach to open ventral hernia repair with retromuscular mesh placement is further detailed; skin 

preparation, hair removal, perioperative antibiotics and venous thromboembolism prophylaxis will be 

performed per Surgical Care Improvement Project protocol guidelines. The procedure will be performed 

through a midline incision. Upon entering the abdominal cavity, all adhesions between intra-abdominal 

contents and the anterior abdominal wall are routinely lysed using sharp dissection. When present, hernia 
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contents are reduced back to the cavity. The retromuscular hernia repair is performed initially incising the 

posterior rectus sheath just lateral to the linea alba. The release will be performed at least 5 cm above and 

below the fascial defect, and retrorectus dissection is carried out laterally in the direction of the linea 

semilunaris. If deemed necessary, a posterior component separation will be performed by incising the 

posterior lamella of the internal oblique, dividing the fibers of the transversus abdominis muscle and 

dissecting the preperitoneal and retroperitoneal spaces of the lateral abdominal wall laterally.  

Once access to the correct plane is achieved, the surgeon will ask the OR nurse to contact the 

study coordinator or research fellow for randomization. Once the study intervention is assigned, a 

standard of care polypropylene mesh will be placed in the correct position and the study intervention will 

be carried out. Closed suction drains will be placed above the mesh and in the subcutaneous space, and 

the timing of removal will be based on the surgeon’s standard practice. Fascial closure and management 

of wound dressings will also follow the surgeon’s standard practice.  

Post-operative pain and care management will follow each surgeon’s practice according to the 

Enhanced Recovery after Surgery (ERAS) pathways. 

Study interventions: 

Intervention 1 (Control): Mesh will be placed in the retromuscular space, with wide overlap on all 

sides. Full thickness transfascial sutures will be placed circumferentially to secure the mesh using slowly 

absorbable no. 1 sutures. A total of six transfascial sutures will be placed universally for all patients with 

additional sutures allowed according to each surgeon’s discretion. Additional bone or ligament sutures for 

mesh fixation will be allowed according to each surgeon’s discretion. 

Intervention 2: Mesh will be placed in the retromuscular space, with wide overlap on all sides. No 

fixation method will be used. Bone or ligament sutures for mesh fixation will not be allowed.  

Randomization: 
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Patients will be randomized using a computer-generated random allocation sequence. A study 

coordinator and/or a research fellow will be responsible for the randomization process.  The random 

allocation sequence will be built using REDCap®, where a randomization allocation table will be 

generated and uploaded into REDCap® by a Cleveland Clinic statistician. Randomization will occur at 

the point of mesh placement during the operation. This study will be single blinded, as patients will be 

blinded to their assigned intervention until their participation in the study is complete. Patients 

randomized to no fixation will receive eight superficial skin incisions with either glue or island dressing 

on the skin where transfascial sutures are normally placed.  

Exclusions from study during participation: 

Patients can be excluded from the study at any moment during the trial if they withdraw consent or 

according to the clinical judgment of the PI.  

Anticipated Time Frame: 

Estimated patient accrual time is 3 years with data collection to occur over 1 year from 

randomization of each patient. Data analysis and manuscript production will occur within 6 months of the 

completion of data collection. 

Patient Risks and Discomforts: 

As with any surgical procedure, patients may experience pain, bleeding, and discomfort.  

Common occurrences following hernia repair include seroma, hematoma, inflammation, wound 

dehiscence, and infection. Patients receiving transfascial suture fixation may not necessarily experience 

higher levels of pain, as all individuals, regardless of intervention arm, will be provided a multimodal 

pain management regimen with patient-controlled analgesia postoperatively. 

Patient Benefits: 
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There are no direct benefits to subjects for participation in this study.  Subject participation will, 

however, help physicians and hospital administrators better understand the recurrence outcomes of using 

no transfascial sutures for mesh fixation, as well as the effect on postoperative pain, length of stay, and 

opioid consumption. 

Costs to the subjects: 

There are no extra costs to the subjects associated with this research endeavor.  Procedures related 

to preoperative evaluation, hernia repair, and postoperative monitoring are considered standard of care 

and will be the responsibility of the subject and the subject’s insurance company. 

Alternatives to Participation: 

Patients are under no obligation to participate in this study.  A member of the research team will 

discuss all available surgical options with patients.  It will be emphasized that refusal to participate in this 

study will not impact any patient’s ability to receive surgical care at the Cleveland Clinic Foundation. 

Payments to Subjects: 

There will be no payment for the subjects for the participation in this study. 

Data Analysis: 

Power Analysis: 

The sample size calculation was measured based on the primary endpoint of recurrence. The 

proportion in the reference group (fixation with transfascial sutures) is 0.125. For an 80% power to detect 

a non-inferiority margin difference of 10% point difference between the two groups, a sample size of 135 

per arm is required. Taking into account 20% loss to follow up, this will bring the total number up to 325 

patients.  
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Analysis: 

All analyses will be conducted on intern to treat basis (ITT). An AHSQC statistician will conduct 

the analysis. Categorical variables will be reported as frequencies and percentages. Continuous variables 

will be reported as mean and standard deviation or median and interquartile ranges wherever appropriate. 

Patient characteristics and operative comparisons will be summarized by the treatment group. Any 

departures from ITT will be documented and reported. 

Testing for the non-inferiority of recurrence rates will be conducted by first converting the 

predetermined non-inferiority margin of 0.1 point difference to an odds ratio threshold of 2. Non-

inferiority will then be determined by testing the upper boundary of the 95% confidence interval (CI) for 

the difference in odds. If the CI of the new intervention lies entirely below the margin, non-inferiority of 

the new intervention will be concluded [10]. The primary analysis will include a conditional analysis 

where baseline patient characteristics will be controlled. Variables that will be included for adjustment are 

age, gender, ASA class, BMI, diabetes, smoking, immunosuppressants, chronic obstructive pulmonary 

embolism, a recurrent hernia, hernia width, and history of an abdominal wall surgical site infection. A 

secondary analysis without adjustment will also be provided. Additionally, a time to event analysis will 

be conducted to measure differences in recurrence between the two groups. 

Secondary outcomes of interest will be compared using mean differences and tested using the 

likelihood ratio. Median differences will be tested using differences in odds ratios using non-parametric 

approaches.  Missing data is expected to be minimal. If more than 5% of data is missing, multiple 

imputations will be performed. If incomplete follow up is present for more the 20% of patients, a time to 

event analysis will be conducted as the primary endpoint analysis. If mortality due to surgical 

complications exceeds 1% in either arm, a composite endpoint of either recurrence or a mortality will be 

analyzed.  
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A CONSORT-style flow diagram will illustrate patient progression through initial screening for 

eligibility to completion of the final primary outcome assessment.  

Plan for Obtaining Informed Consent: 

Screening for eligible subjects will be performed in clinic, by the participating surgeon (PI or Co-

is), during preoperative evaluation. For each subject, written informed consent will be obtained before 

any protocol-related activities.  As part of the informed consent procedure, the principal investigator, co-

investigator, or one of the approved study coordinators will explain verbally and in writing the nature, 

duration, and purpose of the study in such a manner that the subject is aware of potential risks, 

inconveniences, or adverse effects that may occur.  Subjects will be informed that they may withdraw 

from the study at any time and will receive all information required by federal regulations. 

Following identification of a potential study participant, the investigator or the study coordinator 

will be responsible for instituting the informed consent process in a face-to-face manner. Before starting 

any study procedures, the investigator will discuss the proposed research study in detail with the potential 

subject during the office visit to discuss treatment options.  The subject will be allowed ample time to 

read and review the informed consent document and ask questions.  The informed consent document will 

be reviewed with the subject in depth by the participating investigator or designated member of the 

research team to ensure that the potential participant has a thorough understanding of the study protocol 

and understands the potential risks and benefits of study participation and his or her rights as a study 

participant.  The investigators will be available by phone or office visit to answer any questions that the 

participant may have.  After consideration, the subject may return if necessary for another visit with the 

investigator and ask additional questions before signing the informed consent document to participate in 

this study.  

After the subject has read and reviewed the informed consent document and has agreed to 

participate, he/she will be asked to sign and date the document. The study member obtaining consent will 
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also sign and date the form, and documentation of the informed consent process will be included in the 

research file. A copy of the consent form will be given to the subject for their records. 

Provisions for Subjects From Vulnerable Populations 

The population to be studied includes adults of at least 18 years of age.  Children, cognitively-

impaired persons, pregnant women, and students and house staff under the direct supervision of the 

investigator are considered vulnerable populations and will, therefore, be excluded from participation.  If 

a Cleveland Clinic Foundation staff member or employee is a potential candidate for the study, the 

subject will be informed during the consent process that his/her participation or refusal to participate will 

not influence grades, employment, or subsequent recommendations .We will only enroll individuals who 

can fluently communicate in the English language. If a subject cannot read a consent form due to 

illiteracy or blindness, a member of the research study staff will read and explain the consent form to the 

participant or the participant’s legally authorized representative.  A witness who will sign and date the 

consent form must be present during this encounter. 

Subject Privacy and Data Confidentiality: 

Subject anonymity and data confidentiality will be maintained throughout this study.  Every effort 

will be made to maintain the confidentiality of documents that identify the subject by name (e.g., signed 

informed consent documents, clinic charts), except to the extent necessary to allow monitoring by the 

Office of Research Compliance at the Cleveland Clinic or by other regulatory authorities.   

Much of the information collected, such as name or medical record number, will be stored in the AHSQC, 

a secure database that is used nationally to track clinical outcomes in patients who undergo hernia repair. 

Additional patient information will be recorded in RedCap®. Written consent forms and data collection 

forms will be stored in binders, which will stay in a locked office, at Crile Building (A10-133). 

Randomization will occur with the use of a customized REDCap®, a secure network/firewall-protected 
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electronic database for which only the investigator and the designated members of the study team will 

have access using an individually-assigned login and password. Only approved study members listed on 

the IRB protocol will have access to the separately-stored master list – which will be stored in a 

Cleveland Clinic password-protected computer and saved on an S drive. Only the Principal Investigator, 

Lead Research Coordinators, and Biostatisticians will be granted access to retrieve patient data for data 

quality assessment and data analysis. All electronic records pertaining to the clinical study will be 

password-protected and only approved study members listed on the IRB protocol will have password 

access. 

Study Progression / Data Safety Monitoring: 

Progress of the study will be monitored internally by the research team. Weekly meeting between 

the PI, co-Is and research team will evaluate adverse events and study progression. Those will be reported 

to the IRB as appropriate. Additionally, a data safety monitoring board will oversee the progress of this 

trial. This board will be comprised of three surgeons and one statistician. This group of individuals will 

meet at regular intervals to monitor the safety and progression of this trial. 

Clinical Significance/Innovation: 

This is the first trial to assess the use of no transfascial sutures for mesh fixation, and examine its 

effect on the long term recurrence rates. The use of no fixation has the theoretical benefit of lower pain in 

the postoperative period and improved recovery without affecting long-term recurrence rates. However, 

this has not proven. If the use of no fixation proves to be non-inferior in terms of recurrence, a superiority 

trial powered to detect a difference in pain in the short and long-term post-operative period would be 

imperative. Additionally, this trial examines the effect of non-fixation on hernia widths equal or less than 

20cm and in clean wounds. If it proves to be non-inferior, evaluations of this intervention in different 

populations is necessary before any further adoption. Finally, this a registry based embedded trial. The 

inclusion and success of this kind of trial reiterates the increased efficiency and feasibility of conducting 
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such trials in institutions with more limited resources, and encourages surgeons who are already 

participating in the AHSQC to join such trials.    
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