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Abstract
Purpose of Review  The landscape of abdominal wall hernia repair has seen significant evolution with the advent of robotic-
assisted techniques. This review explores the indications and outcomes of robotic ventral hernia repair (RVHR), highlighting 
its advantages over conventional approaches.
Recent Findings  Comparative studies reveal a notable reduction in surgical site infection rates with RVHR compared to 
open repair, although findings regarding laparoscopic versus robotic approaches are inconclusive. Operative time tends to 
be longer in robotic procedures, influenced by factors such as surgeon learning curve and technique complexity. Length 
of stay is significantly shorter in RVHR compared to open repair, with comparable outcomes to laparoscopic approaches. 
Readmission and reoperation rates do not significantly differ between robotic and other techniques, while recurrence rates 
vary across studies. Cost analysis demonstrates higher hospital costs associated with RVHR, albeit with potential cost offsets 
in post-discharge care.
Summary  RVHR presents distinct advantages in minimally invasive hernia repair, offering improved outcomes and enhanced 
surgical capabilities. Continued research and participation in hernia registries are crucial for advancing patient care and 
optimizing surgical outcomes in ventral hernia repair.
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Introduction

There are over 400,000 surgical procedures performed 
annulally in the US for abdominal wall hernias, which car-
ries significant implications for patient health, functional 
capacity, and quality of life, as well as health economics. 
While traditional open repair methods have been exten-
sively employed, the evolution of surgical technology has 
ushered in minimally invasive techniques that have shown to 
improve post-operative pain, length of stay, and patient sat-
isfaction [1, 2] Among these advancements, the integration 
of robotic systems stands out, offering a multitude of techni-
cal enhancements such as improved magnification, visibil-
ity, dexterity, and maneuverability [3–8]. The introduction 
of robotic surgery has notably increased the prevalence of 

abdominal hernia repairs conducted via minimally invasive 
means [3, 9–11]. However, the clinical efficacy of robotic 
hernia repair in comparison to laparoscopic or open surgery 
remains a topic of contention.

This article delves into the indications and outcomes of 
robotic ventral hernia repair, elucidating its advantages and 
potential benefits over conventional approaches. Robotic 
surgery stands as a beacon of advancement in the domain 
of ventral hernia repair, offering a multitude of compelling 
advantages. First, robotic procedures epitomize the essence 
of minimally invasive techniques, characterized by small 
incisions that minimize trauma to surrounding tissues. This 
approach not only alleviates postoperative discomfort but 
also expedites patient recovery, presenting a stark contrast 
to the prolonged recovery associated with traditional open 
surgery. Moreover, the robotic system equips surgeons to 
navigate through complex suturing and reconstruction tasks 
with heightened ease, thereby enhancing the reproducibility 
of the repair and reducing the likelihood of complications.

Second, it endows surgeons with an unprecedented level 
of precision and dexterity, enabling them to perform intri-
cate maneuvers within the confined space of the abdominal 

 *	 Omar Yusef Kudsi 
	 okudsi@mgb.org

1	 Department of General Surgery, Acibadem Altunizade 
Hospital, Istanbul, Turkey

2	 Department of Surgery, Brigham and Women’s Hospital, 
Harvard Medical School, Boston, MA, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s40137-024-00427-7&domain=pdf


	 Current Surgery Reports

wall with remarkable accuracy. This precision is further 
augmented by the system's high-definition 3D visualization 
capabilities, which provide surgeons with a comprehensive 
view of the surgical site. Such clarity facilitates meticulous 
dissection and reconstruction of the abdominal wall, ensur-
ing optimal outcomes for patients.

Lastly, robotic surgery champions improved ergonomics, 
mitigating the physical strain on surgeons during prolonged 
procedures. By offering a comfortable and ergonomic oper-
ating environment, robotic surgery potentially enables sur-
geons to maintain peak performance throughout the entirety 
of the procedure. While approximately 20–27% of ventral 
hernias are repaired laparoscopically, the challenge con-
tinues to lie in closing large defects laparoscopically [12]. 
This not only leads to mesh eventration through the hernia 
defect and patient reported heightened acute and chronic 
pain, but also an increased risk of recurrence [13, 14]. Addi-
tionally, the well-documented risks associated with intra-
peritoneal meshes [15] have prompted surgeons to explore 
more complex surgical approaches, such as the retromuscu-
lar approach, which is difficult in the laparoscopic approach 
and more often requires an open approach.

One of the most esteemed hernia registries globally is 
The Danish Hernia Registry, which has profoundly shaped 
hernia management through its extensive research publi-
cations, evidence-based practices, quality enhancement 
endeavors, guideline formulation, and influential contri-
butions to healthcare policy. Serving as a comprehensive 
repository of hernia surgery data, patient outcomes, and 
complication records, it fosters research breakthroughs and 
in-depth analysis within the field. The registry’s insights 
have not only pioneered evidence-based protocols but also 
elevated the standard of care, consequently informing pivotal 
healthcare policies in Denmark. Its pivotal role in optimizing 
hernia treatment outcomes and propelling healthcare deliv-
ery underscores its significance in advancing medical care 
nationally. Moreover, the American Hernia Society has also 
initiated its own registry, marking a significant expansion in 
hernia research and treatment advancements over the past 
decade.

Indications

Before proceeding with any elective hernia procedure, it is 
customary to conduct a comprehensive history and physi-
cal examination as well as address modifiable risk factors 
such as diabetes mellitus, obesity, and smoking. However, 
for robotic hernia surgery, it is essential to also obtain cross 
sectional imaging with computed tomography because imag-
ing is conducted to ascertain whether there is prior mesh 
or associated fluid collections, assess multiple concurrent 
fascial defects, or specify or specify the contents of hernia 

and the extent and nature of adhesions (such as omentum 
or bowel). Similar to laparoscopic repair, patients deemed 
suitable for robotic ventral hernia repair must be medically 
fit to tolerate the required pneumoperitoneum. The European 
Hernia Society Classification for ventral and incisional her-
nias stands as one of the most widely utilized classifications 
globally. In this context, we will delineate the indications for 
robotic ventral and incisional hernia repair based on etiol-
ogy and size.

Primary Ventral Hernia

Small Size Primary Ventral Hernia (< 2 cm)

For small size primary ventral hernias (width < 2 cm), the 
robotic system offers an effective repair option. Both the 
Intraperitoneal Onlay Mesh (IPOM) and Transabdominal 
Preperitoneal (TAPP) techniques have been extensively 
documented in the literature about safety, effectiveness, and 
reproducibility.

a.	 In IPOM procedures, the hernia defect can be closed 
using barbed sutures, offering a reliable alternative to 
tacker fixation. This technique also enables the secure 
suturing of the coated mesh with a consistent and repro-
ducible method.

b.	 TAPP procedures afford the opportunity to elevate a 
peritoneal flap, effectively close the hernia defect and 
the peritoneal flap, and secure uncoated mesh fixation 
using sutures. This comprehensive approach enhances 
the durability and integrity of the repair.

Medium Size Primary Ventral Hernia (Width 2–4 cm)

For medium-sized primary ventral hernias (width 2–4 cm), 
the robotic system presents a viable repair option. Both the 
IPOM and TAPP techniques have been extensively docu-
mented in the literature for their safety and effectiveness. 
Additionally, the retromuscular (RM) approach may be con-
sidered for hernias approaching the upper size limit.

a.	 In IPOM procedures, the medium size hernia defect can 
be closed using barbed sutures, in addition to mesh fixa-
tion providing a dependable alternative to tackers.

b.	 TAPP procedures offer the opportunity to elevate a peri-
toneal flap, effectively closing the hernia defect and the 
peritoneal flap, and securing uncoated mesh fixation 
using sutures. However, TAPP might pose challenges 
in the upper limits of medium size hernias as it requires 
a larger flap, which can be technically demanding and 
less reproducible, especially during the early learning 
curve.
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c.	 RM procedures, whether totally extraperitoneal (TEP) 
or transabdominal (TA) approaches, may be suitable for 
larger hernias. The robotic platform facilitates difficult 
angles in raising the retromuscular flaps on both sides, 
closing any gaps in the posterior layer, and especially 
in primary closure of the upper limits of medium size 
hernia defects. Additionally, it aids in mesh placement 
and suture fixation, enhancing the overall repair process.

Large Size Primary Ventral Hernia (Width > 4 cm)

For Large-sized primary ventral hernias (width > 4 cm), the 
robotic system presents a viable repair option. But certain 
difficulties might challenge specific approaches.

a.	 In IPOM procedures, the large size hernia defect can be 
closed using barbed sutures, in addition to mesh fixa-
tion providing a dependable alternative to tackers. Often 
surgeons are faced with limitations related to space that 
might require additional port placements and redocking.

b.	 TAPP procedures are considered quite challenging for 
larger hernias with concerns about reproducibility due 
to the need to raise a large peritoneal flap. In certain 
cases, such as sub-xiphoid, or suprapubic where there 
is abundance of fat it might be feasible and reproducible 
in addition to lateral hernias.

c.	 RM procedures, whether totally extraperitoneal (TEP) or 
transabdominal (TA) approaches, are suitable for large 
hernias. The robotic platform facilitates difficult angles 
in raising the retromuscular flaps on both sides, clos-
ing any gaps in the posterior layer, and especially in 
primary closure of the upper limits of medium size her-
nia defects. Additionally, it aids in mesh placement and 
suture fixation, enhancing the overall repair process. In 
certain cases, where there is a loss of the posterior layer.

Primary Incisional Hernia

W1 Incisional Hernia (Width < 4 cm)

W1 hernias may be repaired via IPOM, TAPP, and RM. Inci-
sional hernia might impact the ability to raise preperitoneal 
flap influencing the ability to perform TAPP due to scar tis-
sue and loss of preperitoneal fat. Longer incisional hernias 
might favor the RM approach especially in the settings of 
numerous hernias along the incision.

W2 Incisional Hernia (Width 4‑10 cm)

W2 hernias may be repaired either with RM or IPOM. Often 
such a large size prohibits the possibility to raise preperi-
toneal flaps as described in TAPP. In other cases, might 

encounter large gaps in the posterior layer necessitating the 
additional posterior component separation. Having a longer 
diameter as well adds more difficulty in regards the IPOM 
for fixation where in RM approach enables the utilization of 
the entire retromuscular envelope.

W3 Incisional Hernia (Width > 10 cm)

W3 hernias often repaired with robotic RM or TAR approach 
either TA or TEP and it is considered the most thought after 
robotic approach. Reconstructing the midline and reinforc-
ing the visceral sac with large mesh in the extra-peritoneal 
space. Often lysis of adhesions is an additional step that 
prolongs the procedure in larger hernias.

Complex Incisional Hernia

Determining the precise proportion of incisional hernia 
repairs classified as complex poses a challenge. Accord-
ing to the Danish Ventral Hernia Database, approximately 
15% of all repairs involved patients with incisional hernias 
exceeding 15 cm in size [16]. The extensively referenced 
modified Ventral Hernia Working Group (mVHWG) clas-
sification organizes hernia patients into distinct grades based 
on wound cleanliness and associated risk factors: grade 1 for 
clean wounds with minimal complication risks, grade 2 for 
clean wounds with concurrent co-morbidities or past infec-
tions, and grade 3 for clean contaminated to dirty wounds 
[17].

Recognizing the mVHWG’s limitations regarding hernia 
size considerations, the 2018 Dutch guideline on Incisional 
Hernias recommended transitioning to the Hernia Patient 
Wound (HPW) classification [18]. This classification, 
similar to TNM staging, aims to predict postoperative out-
comes solely relying on preoperative characteristics. Hernia 
width (H) is graded as 1 (0–9.9 cm), 2 (10–19.9 cm), or 3 
(> 20.0 cm), while patient (P) comorbidities are recorded 
as absent (0) or present (1) in instances of a BMI > 35 kg/
m2, current nicotine use, diabetes, or immunosuppression. 
Wound (W) or surgical field cleanliness is assessed as clean 
(0) or contaminated (1). In addressing complex hernias, 
HPW stage II–IV Robotic TAR emerges as the primary 
repair method, often sought after by experienced hernia 
surgeons [19].

Diastasis Recti

The European Hernia society classified it based on the 
width of muscle separation, postpregnancy status, and 
whether there is a concomitant hernia (Type: T1 after 
pregnancy, T2 with adiposity. Distance as Inter-rectus 
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distance: D1 = 2–3 cm, D2 = 3–5 cm, D3 =  > 5 cm. Con-
comitant Hernia; H0 without, H1 present). In non-obese 
cases with symptomatic diastasis recti and ventral hernia 
numerous approaches may be considered. IPOM and TAPP 
are possible options where the linea alba is plicated with 
monofilament long lasting absorbable barbed suture with 
any concomitant ventral hernia in addition to placement of 
large mesh. Other approach in wider diastasis such as D3, 
retromuscular TEP with placement of large uncoated mesh 
covering the entire dissected retromuscular space in addition 
to repair of the concomitant primary ventral hernia.

Botox Injection

In specific cases involving complex abdominal wall hernias 
characterized by conditions such as loss of domain due to 
muscle retraction and extensive defects exceeding 20 cm in 
width, the strategic incorporation of onabotulinum toxin A 
(Botox®) has proven successful in enhancing pre-operative 
planning. This involves employing Botox as a chemical com-
ponent relaxation technique, inducing paralysis and elonga-
tion of lateral abdominal wall muscles by a median of 4 cm.

The procedure entails the administration of 200–300 units 
of Botox, appropriately diluted in 30 ml of saline, through 
six targeted injections. These injections are meticulously 
delivered into both the external and internal oblique mus-
cles at three distinct sites bilaterally, all performed under 
direct visualization with ultrasound guidance. Typically, 
patients undergo follow-up within four weeks, during which 
a repeat CT-scan is conducted to review the hernia volume, 
and they are subsequently scheduled for definitive robotic 
hernia repair.

Patients with a history of recurrent incisional hernias 
face an elevated risk of subsequent failures, underscoring 
the critical importance of meticulous operative planning. 
While cross-sectional imaging is valuable for complex 
repairs, it assumes paramount significance in delineating the 
existing anatomy in patients with prior failed repairs. Secur-
ing operative notes and records of previous interventions 
beforehand is imperative. Surgical considerations and the 
localization of prior mesh placements vary based on previ-
ous repair approaches. The removal of previously implanted 
mesh remains a contentious issue. In cases of prior Intraperi-
toneal Onlay Mesh (IPOM), the mesh often adheres firmly 
to the peritoneum, posing challenges in separation without 
risking multiple tears in the posterior flap or compromis-
ing posterior reapproximation. Preserving the integrity of 
the posterior flap is paramount. If feasible, excising prior 
mesh without compromising flap closure may be pursued; 
however, if excision jeopardizes flap closure, it should be 
avoided. Midline mesh excision should ensure unimpeded 
closure of the anterior midline. Failures in Transversus 

Abdominis Release (TAR) or retrorectus repairs frequently 
stem from inadequate mesh coverage or insufficient overlap. 
This deficiency typically results from inadequate flap dissec-
tion. For larger hernias, extending the posterior flap creation 
to encompass the subxiphoid area and pubic tubercle—com-
monly underexposed—is recommended. Additionally, gen-
erous lateral dissection in the preperitoneal space facilitates 
proper reinforcement of the visceral sac. Recurrences fol-
lowing complex abdominal wall reconstruction present lim-
ited options for repair, often necessitating an Intraperitoneal 
mesh placement. Understanding the nuances of recurrent 
incisional hernias is pivotal in tailoring effective surgical 
strategies.

Robotic Ventral Hernia Techniques

The goal of ventral hernia repair is to provide an excellent 
and durable repair with low recurrence rate by restoring the 
function of the abdominal musculature through re-creation 
and reinforcement of the visceral sac, as well as restoration 
of the linea alba without bridging of fascia and using mesh 
as reinforcement. Here a brief overview of the most common 
robotic ventral hernia approaches within the different layers 
of the abdominal wall.

Robotic IPOM

The IPOM approach boasts numerous advantages due to 
its technical simplicity and reproducibility. It emerges as 
a viable option for ventral hernia repair, especially in cases 
where prior operations have disrupted anatomical planes, 
rendering alternative approaches challenging. Patients are 
positioned supine with arms extended on the operating table 
under general anesthesia. We prefer accessing the abdomen 
using a Veress needle inserted at Palmer’s point, followed 
by directed trocar insertion.

Trocar positioning is crucial to allow for full range of 
motion and anterior abdominal wall suturing. Typically, 
three trocars are utilized: the camera, in combination with 
a Maryland bipolar dissector, and the monopolar scissors. 
Their placement is determined based on the extent of the 
hernia defect, anticipation of the mesh outline, and anatomi-
cal factors potentially hindering free movement of robotic 
arms during the procedure. To minimize mechanical inter-
ference, trocars are spaced at least 6 cm apart. The camera 
trocar is positioned away from the surgical target to achieve 
optimal surgical view, ideally 8 cm away from the antici-
pated mesh edge.

Adhesiolysis may be required for adequate exposure of 
the hernia defect, with careful tissue handling due to the 
loss of haptic feedback in robotic surgery. Defects with a 
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diameter of less than 10 cm are usually amenable to primary 
closure. Intraperitoneal pressure is often reduced to 6 mm 
Hg. For primary closure of the hernia defect, we employ a 
long-lasting absorbable barbed suture, following the same 
guidelines used for laparotomy closure. A tissue-separating 
mesh is placed in the intraperitoneal onlay position, ensur-
ing a proper overlap in all directions. Mesh fixation to the 
abdominal wall is achieved using circumferential suture fixa-
tion, typically with absorbable suture (2–0) placed around 
the mesh in a running fashion (Fig. 1).

After completing mesh fixation, the patient-side cart 
is undocked, trocars removed, and pneumoperitoneum 
released.

Robotic TAPP

The TAPP repair involves positioning the mesh within a 
pocket created between the posterior rectus fascia and the 
peritoneum. This technique ensures coverage of the mesh by 
the peritoneal lining, safeguarding the viscera from direct 
contact. Notably, it eliminates the necessity for specialty 
coated meshes. The patient preparation, positioning, initial 
access, trocar placement, and adhesiolysis closely mirror the 
procedures described earlier.

Utilizing monopolar scissors and a bipolar Maryland dis-
sector, the peritoneum is grasped and cut on the side ipsi-
lateral to the trocars, creating the preperitoneal space. Any 
tears in the peritoneum during flap dissection are repaired 
using interrupted absorbable sutures at the conclusion of the 
case. The preperitoneal dissection extends circumferentially 
around the hernia defect, ensuring adequate overlap.

Closure of the hernia defect employs a barbed suture, fol-
lowing the technique described in the IPOM approach, with 
measurements confirmed by a ruler. Once the noncoated 
mesh is introduced into the abdominal cavity through a tro-
car, it is unfolded in the preperitoneal space, flush with the 
surrounding tissue. Subsequently, it is secured circumfer-
entially to the posterior fascia using a barbed absorbable 
suture. After achieving adequate mesh fixation and con-
trolling any bleeding, attention shifts to the closure of the 
peritoneal flap, for which a rapidly absorbable barbed suture 
may be employed. Ensuring the peritoneal flap adequately 
covers the mesh at the conclusion of the procedure is crucial 
to protect the viscera from direct exposure.

Robotic RM

The RM repair, originally described by Rives-Stoppa, gained 
popularity due to its underlay repair technique, reinforcing 
the repair with abdominal pressure while excluding the mesh 
from the abdominal cavity, thus protecting the viscera. For 

the enhanced-view totally extraperitoneal (eTEP) approach, 
the RM space is accessed directly, avoiding abdominal cav-
ity entry. Ports are placed between the posterior rectus 
sheath and the rectus muscle, using an optical view port 
initially to establish pneumoperitoneum and entry into the 
working space.

The midline is approached as the ipsilateral RM space 
is opened to create a pedicled flap. At the medial border 

Fig. 1   Robotic IPOM approach for recurrent incisional hernia. Dem-
onstrating hernia defect and lysis of adhesions with proper space for 
the mesh overlap, followed by defect closure with barbed sutures, 
coated mesh placement, with running absorbable sutures
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of the rectus, the posterior rectus sheath is incised a cm or 
more away from linea alba, entering the preperitoneal space 
as the midline is crossed to the contralateral side. Once the 
contralateral rectus muscle’s medial border is noted, the RM 
space is re-entered, and the flap is completed on the con-
tralateral side (Fig. 2). The hernia is reduced, and the defect 
is then closed using an absorbable barbed suture in a shoe-
lace fashion (Figs. 3, 4). An uncoated mesh is introduced to 
occupy the RM pocket.

During dissection, it is crucial to meticulously identify 
and preserve the neuromuscular bundles and inferior epi-
gastric vessels to prevent inadvertent injuries. Additionally, 
a thorough examination of the posterior layer towards the 
conclusion of the surgery is vital to prevent further disrup-
tion, which could potentially result in internal herniation and 
small bowel obstruction.

Robotic TAR​

The primary goal of TAR is to extend the dissection plane 
beyond the confines of the rectus sheath to allow for larger 
mesh placement, thereby enabling increased posterior fascial 
advancement to reinforce the visceral sac (Fig. 5). However, 
a notable drawback is the potential risk of injury to the neu-
rovascular bundles and to linea semilunaris. Upon estab-
lishing pneumoperitoneum, three of six trocars are laterally 
placed along the anterior axillary line.

Exposure of the defect progresses as previously described, 
and retromuscular dissection commences from the contralat-
eral medial edge of the rectus sheath. This dissection is then 
extended laterally to the semilunar line, superiorly to the 
central tendon of the diaphragm, and inferiorly to expose 
the pubic tubercle. As the dissection nears the lateral border 
of the rectus sheath, the transversus abdominis fascia and 
muscle are encountered, and the muscle insertion is divided 
just medial to the rectus sheath border, thereby gaining entry 
to the preperitoneal plane while preserving the neurovas-
cular bundles (Figs. 6, 7). Authors typically initiate release 
of the transversus fascia at the caudal aspect, just lateral to 
the arcuate line, facilitating the correct identification of the 
appropriate plane.

Continuing the dissection cephalad, division of the pos-
terior lamella of the internal oblique aponeurosis exposes 
the medial fibers of the transversus abdominis muscle on 
the posterior rectus sheath, which are similarly released. 
The preperitoneal dissection is then extended laterally to 
approximately the midaxillary line, completing the mobiliza-
tion of the posterior rectus sheath.

Following the measurement of the posterior flap dimen-
sions for mesh selection, the mesh is shaped to cover the 
entire length of the dissected pocket, rolled along its lon-
gitudinal axis, and introduced into the abdominal cavity. 

Fig. 2   The retromuscular space created via eTEP approach by delin-
eating the rectus muscle superiorly and posterior rectus sheath infe-
riorly. Followed by dividing the medial edge of the posterior rectus 
sheath. Followed by crossing over in the preperitoneal then incising 
the contralateral medial edge of the posterior rectus sheath in order to 
enter the contralateral retromusclar space
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Subsequently, three trocars are directly inserted into the 
contralateral anterior axillary line. The robot is then 
redocked, and the dissection of the opposite retromuscu-
lar flap and TAR are performed as previously described.

Upon completion of flap dissection, the initially placed 
trocars are brought into the preperitoneal space, and resulting 
defects are closed with absorbable suture. The midline poste-
rior sheath is closed using a 2–0 absorbable barbed suture in 
a running fashion. The pneumoperitoneum level is then low-
ered to between 6 mmHg. The hernia defect is closed using a 
0 absorbable barbed suture. All these closures are facilitated 
by reducing the level of pneumoperitoneum to 6 mmHg or 
less. The mesh is deployed and secured to the contralateral 
abdominal wall with absorbable sutures.

Hybrid Robotic Ventral Hernia Repair

The Hybrid approach has been embraced for the manage-
ment of large and complex incisional ventral hernias, which 
pose challenges in terms of closing massive hernia defects 
and deploying mesh effectively. Additionally, it expedites 
operative times, particularly in lengthy procedures involving 
extensive enterolysis and mesh removal. This hybrid approach 
combines the precision of robotic dissection and component 
separation with the efficacy of open fascial defect closure and 
mesh deployment (Fig. 8). When compared with open repair, 
hybrid robotic ventral hernia repair has been shown to achieve 

Fig. 3   Images demonstrating the complete cephalad dissection after 
TAR with the focus on the central tendon view, followed by the recur-
rent incisional hernia defect closure with barbed sutures, mesh rein-
forcement with uncoated 40 × 30 cm Syneco-Pre™ (Gore, DE)

Fig. 4   Robotic Retromuscular Recurrent Incisional Hernia Repair 
demonstrating the view of a recurrent incisional hernia with mesh 
migrating within hernia defect, tackers within the hernia defect and 
previously placed permanent sutures
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Fig. 5   Recurrent Incisional hernia in a obese patient with loss of domain. Images portraying the loss of domain and the amount of visceral con-
tents outside the peritoneal cavity, followed by external view of preoperative abdominal view and immediate post robotic TAR​

Fig. 6   Intra-operative images 
of robotic TAR for a large 
recurrent incisional hernia with 
absence of rectus muscle after 
Transversus Rectus Abdominal 
Muscle Flap

Fig. 7   Intra-operative and post-
operative images of TEP TAR 
for Complex Lateral Incisional 
Hernia in the presence of Ax-
Fem Bypass
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shorter length of hospital stay (LOS) with similar rates of com-
plication and wound morbidity.

Outcomes

Surgical Site Infections

A wealth of evidence underscores the significant reduction 
in surgical site infection (SSI) rates observed in Robotic 
Ventral Hernia Repair (RVHR) compared to Open Ventral 
Hernia Repair (OVHR) [5, 20–29]. However, when com-
paring laparoscopic and robotic approaches, several studies 
have found no statistically significant difference in SSI rates 
[23, 30–37]. Although most articles report no variance in 
SSI rates between robotic and laparoscopic approaches, two 
studies have indicated a notably lower SSI rate in RVHR 
compared to Laparoscopic Ventral Hernia Repair (LVHR) 
[38, 39]. Notably, Gaskins et al. discovered that RVHR was 
associated with reduced SSI rates in obese patients with a 
history of current smoking or diabetes [20]. In the realm of 
abdominal wall reconstruction, OVHR remains the conven-
tional approach for most surgeons. Due to ergonomic limi-
tations in laparoscopy, there has been a dearth of compara-
tive studies between robotic and laparoscopic Transversus 
Abdominis Release (TAR). While two studies reported an 
equal SSI rate [22, 40], three studies demonstrated a sig-
nificantly lower SSI rate in robotic TAR compared to open 
TAR [24, 29, 41].

Bleeding

Patients undergoing robotic hernia surgery while on 
antithrombotic medications, such as anticoagulants and 
antiplatelets, pose a significant challenge for perioperative 

management due to the delicate balance between the risk 
of bleeding complications and thrombotic events. Our 
research has shed light on this issue, revealing that patients 
on antithrombotics face a heightened risk of bleeding-related 
events, notably postoperative hematomas, and encounter 
more severe complications and higher morbidity scores 
compared to those not on antithrombotics. Specifically, 
anticoagulants like warfarin and novel oral anticoagulants 
(NOACs) were found to be associated with an elevated risk 
of bleeding-related complications, while no such association 
was observed with antiplatelet therapy. Moreover, the 
combination of older age and anticoagulation therapy 
significantly amplifies the risk of postoperative bleeding 
and thromboembolic events. Encouragingly, antiplatelet 
therapy did not adversely affect postoperative outcomes. 
Additionally, our study did not identify any significant 
association between specific surgical techniques and 
bleeding-related events. These findings underscore the 
importance of tailored perioperative management strategies 
for patients on antithrombotic medications undergoing 
robotic hernia surgery [42].

Operative Time

A literature review reveals that operative time (OT) for 
robotic surgery exceeds that of open and laparoscopic 
approaches. This extended OT can be attributed to factors 
such as the surgeon’s learning curve, operating room staff 
adapting to robotic surgery, and the time required for dock-
ing and undocking. Surgeons incorporating the robotic plat-
form into their hernia practice should be cognizant of the 
associated learning curves for IPOM, TAPP, RM, and TAR 
[42–46].

On the other hand, the hybrid technique combines the 
precision of robotic dissection and component separation 

Fig. 8   Complex Incisional 
Hernia (Pre and post operative 
images of Lateral incisional 
hernia width larger than 10 cm, 
close to a bony structure under-
going robotic hybrid TAR)
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with the efficacy of open fascial defect closure and mesh 
deployment. In a study by Halka et al., comparing hybrid 
TAR versus robotic TAR (rTAR), among 25 patients in the 
hybrid TAR group, the mean defect width was 14.24 cm, 
with an average procedure time of 344 min. Conversely, in 
our study, the mean defect size was 15.9 cm and a mean LOS 
of 1.8 days [47].

Length of Stay

Additionally, research indicates that RVHR is linked to a sig-
nificantly shorter Length of Stay (LOS) compared to OVHR 
[5, 21–29, 40], with no significant differences observed 
when compared to LVHR [23, 30–39]. Studies have also 
shown that robotic RM VHR results in a significantly shorter 
LOS compared to laparoscopic IPOM repair [36, 48, 49]. In 
the RM VHR technique, the mesh is placed in the retromus-
cular area without fascial fixation. Conversely, in the IPOM 
technique, the mesh is affixed to the fascia using a tacker, 
potentially contributing to pain leading to longer hospital 
LOS.

Readmissions and Re‑operations

Data from various studies have shown no significant differ-
ence in 30-day readmission and reoperation rates for RVHR, 
LVHR, and OVHR [23, 30, 31, 34, 39]. In terms of recur-
rence rates, the literature reports an average follow-up period 
for RVHR ranging from 3 to 39.2 months, with recurrence 
rates within this timeframe varying from 0 to 12% [50–57]. 
To note, LVHR exhibits a reoperation rate ranging from 2 
to 11% [30, 31, 34]. While six studies found no differences 
in recurrence rates between RVHR and LVHR [13, 33, 34, 
36, 39, 58], one study indicated a lower recurrence in RVHR 
compared to LVHR [38], and another reported a lower recur-
rence rate for RVHR compared to OVHR [25].

In our study, the robotic group had longer operative times, 
possibly due to the nature of the repairs and the techniques 
used. Hospital LOS were affected by various factors, includ-
ing comorbidities, surgical techniques, and hernia complex-
ity. Data on MIS in both elective and emergent ventral hernia 
repair demonstrate decreased LOS compared to conventional 
open methods. However, our study did not find any differ-
ence in LOS between groups. Robotic repair, although asso-
ciated with fewer overall complications, did not significantly 
differ in recurrence rates or LOS compared to open repair. 
Our study highlights the importance of procedure selection 
for EVHR patients based on surgeon experience, resource 
availability, and patient factors [26].

Cost

Additionally, most published studies demonstrated higher 
total hospital costs for RVHR compared to both LVHR and 
OVHR [25, 30, 35, 39, 59], while one study reported similar 
direct hospital costs for RVHR and LVHR [31]. Kudsi et al. 
found that increased hospital costs associated with RVHR 
were offset by reduced post-discharge costs compared to 
OVHR, resulting in no significant difference in total costs 
[25].

Other Fields

The role of robotic surgery in emergency hernia repair is 
not well-established, with safety information mostly extrapo-
lated from elective literature. Despite encouraging results 
for laparoscopic surgery, its implementation in emergency 
ventral hernia repair (EVHR) lags behind open approaches. 
There is no consensus on the best approach for EVHR, and 
surgical options should be tailored on a case-by-case basis. 
One drawback of MIS is prolonged operative times com-
pared to open surgery.

Although guidelines for laparoscopic hernia repair have 
incorporated recommendations for robotic repair, spe-
cific guidance for the obese population is lacking. Studies 
have evaluated the outcomes of RVHR in morbidly obese 
patients, demonstrating favorable perioperative and mid-
term outcomes with low complication rates and minimal 
hernia recurrence. Additionally, the impact of obesity on 
postoperative outcomes in RVHR has been investigated, 
with findings suggesting that a BMI ≥ 35 does not signifi-
cantly affect short-term outcomes [60].

Conclusion

In conclusion, robotic ventral hernia repair stands as a prom-
ising advancement in minimally invasive surgery, bringing 
forth distinct advantages tailored to specific patient popu-
lations that benefit from enhanced exposure as in an open 
repair and smaller incisions as in a laparoscopic repair. It 
is versatile in addressing a wide range of ventral hernias, 
which positions it as a valuable tool in the arsenal of hernia 
surgeons. Patients with highly significant unfavorable fac-
tors should seek treatment from experienced robotic hernia 
surgeons to optimize intra-operative and postoperative com-
plication rates, as well as complication-related re-operation 
rates. We also encourage participation in the Hernia Registry 
as it presents a unique opportunity to gather data and bench-
mark against other historical modalities, fostering ongoing 
improvements in patient care and surgical outcomes. By 
embracing these principles and leveraging the capabilities 
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of robotic surgery, we can continue to advance patient care 
in the realm of ventral hernia repair.
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