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Background: Minimally invasive approaches have transformed
ventral hernia management, with robotic platforms enhancing
challenging techniques like the robotic Transabdominal
Retromuscular Umbilical Prosthesis (r-TARUP). While tradi-
tionally performed using the da Vinci system, the introduction
of the Medtronic Hugo RAS system offers a valuable alternative.
We present our first case series with standardized surgical
technique for r-TARUP using the Hugo RAS system,
detailing operative setup, technical considerations, and initial
outcomes.

Methods: Between September 2024 and February 2025, we per-
formed 30 r-TARUP procedures using the Hugo RAS system.
Preoperative evaluation included imaging and risk factor opti-
mization. The technique involved a lateral retromuscular approach,
ipsilateral posterior rectus sheath (PRS) closure, and mesh place-
ment. Patients were discharged the following day, with follow-ups
assessing complications and recurrences.

Results: The mean hernia dimensions were 3.1± 1.0 cm in width and
2.6 ± 0.8 cm in length. Rectus diastasis repair was performed in 57%
of cases. Mean operating and docking times were 190.6± 61.6 and
15± 5.3 minutes, respectively. Two cases required conversion to
laparoscopic surgery during peritoneal closure. No complications or
recurrences were observed after a mean follow-up of 3.6 (1.7 to 5.3)
months.

Conclusions: Despite the short follow-up, our experience demon-
strates the feasibility and safety of r-TARUP with the Hugo RAS
system. Comparable outcomes to other robotic platforms suggest
that the Hugo RAS system is a viable alternative for ventral hernia
repair, offering technical flexibility and promising short-term
results.
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T he management of ventral hernias has undergone sig-
nificant evolution over the last few decades, with a shift

towards minimally invasive approaches aimed at reducing
morbidity and improving outcomes, as evidenced by mul-
tiple studies.1–3 Traditional laparoscopic ventral hernia
repair often entails the placement of an intraperitoneal
mesh, which, despite its initial efficacy, is associated with
long-term complications such as adhesion formation and
increased complexity during subsequent abdominal
surgeries.4–6 Furthermore, fixation of intraperitoneal meshes
using tacks or transabdominal sutures has been linked to
both short-term and long-term postoperative pain.7

These challenges have spurred the development of
alternative approaches, such as the laparoscopic retromus-
cular mesh repair, which has demonstrated superior outcomes
compared with intraperitoneal mesh placement.8,9 By access-
ing the retromuscular plane through a lateral approach,
the hernia is reduced while avoiding complications related to
intraperitoneal mesh. However, this technique was deemed
technically demanding, particularly for steps such as
defect closure and suturing of the ipsilateral posterior rectus
sheath.

The advent of robotic platforms has significantly
facilitated these challenging steps. Many authors further
refined this approach in 2018 with the robotic Trans-
abdominal Retromuscular Umbilical Prosthesis (r-TARUP),
which demonstrated reduced operative times compared with
the laparoscopic technique, low conversion rates, and low
complications and recurrence rates.10 This technique was
carried out in other scenario such as rectus diastasis and
parastomal hernias, revealing better outcomes than intra-
peritoneal meshes.11–13

Robotic platforms have gained widespread accept-
ance for these procedures, historically dominated by
Intuitive Surgical’s da Vinci systems. However, the
introduction of new robotic platforms, such as the
Medtronic Hugo RAS system, has broadened the techno-
logical landscape. The Hugo RAS system, with its
modular design and separate arm carts, provides enhanced
adaptability for surgical procedures and operating room
configurations.14,15

Given the increasing use of the Hugo RAS system, we
present our first case series with a standardized surgical
technique for r-TARUP performed using the Medtronic
Hugo RAS system. We aim to detail the technical
considerations, including operating room setup, trocar
placement, and arm positioning, as well as to evaluate the
feasibility and safety of this novel robotic approach.DOI: 10.1097/SLE.0000000000001409
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MATERIAL AND METHODS

Study Design and Patient Selection
This is a prospective, single-center, nonsponsored,

observational cohort study on the experience with
r-TARUP using the Hugo RAS system in a consecutive
initial series of 30 operations. Consecutive patients sched-
uled for elective treatment of an umbilical hernia, both
primary and incisional, with a minimally invasive technique,
were eligible for a robotic-assisted approach. Preoperative
evaluation includes detailed medical and surgical history,
physical examination, and preoperative cross-sectional
imaging. Smoking cessation, physical exercise, and weight
loss are recommended to all patients. Despite this, all these
factors, as well as previous abdominal surgery, are not
considered exclusion criteria for a r-TARUP. Patients were
excluded if the size of the defect was higher than 5 cm in
width due to the limited experience with this new robotic
platform (Fig. 1). All the surgical interventions were
performed by 2 surgeons who had completed the official
technical training on Hugo RAS technology. This study was
approved by the ethics committees of ASST Grande
Ospedale Metropolitano Niguarda (protocol number 73-
25012023).

Instrumentation
The robotic instruments used include the Large Needle

Driver, Monopolar Curved Scissors, and Fenestrated
Bipolar Forceps. Additional accessories include nonabsorb-
able polyvinylidene fluoride (PVDF) mesh (DynaMesh-
CICAT), barbed resorbable sutures (0 and 3/0), and a glue
for mesh fixation.

Patient Positioning and Setup
Patients are placed in the supine position with both arms

tucked alongside the body to maximize workspace for the
robotic platform. A transversus abdominis plane block is
usually performed by an anesthesiologist. The 3 robotic arm
carts are positioned on the patient’s left side, while trocars are
placed on the right side. Pneumoperitoneum is established at
12 mm Hg using a Veress needle. Two 11 mm robotic trocars
and one 8 mm trocar are inserted along the right anterior
axillary line (Fig. 2). The subcostal trocar is positioned at the

level of the anterior axillary line, with 2 additional trocars
spaced at least 8 cm apart caudally. The docking of the Hugo
robotic arms is completed, ensuring the endoscope occupies
the central trocar. A 0-degree camera is utilized for the whole
procedure. The camera arm is set with a 45 degree angle
having a 90 degree angle with the surgical table, while
the remaining operative arms are set with a 50 degree angle
having a 35 and 125 degree angle with the surgical table, for
the left and right hand, respectively (Fig. 2). This differs
from the Medtronic’s specialists’ suggestions on the tilt and
table angles.

Surgical Procedure
The hernia sac and contents are reduced carefully while

preserving the peritoneum. The ipsilateral posterior rectus
sheath (PRS) is opened 5 cm lateral to the hernia defect
(Fig. 3A). The medial border of the rectus muscle is
exposed, followed by the longitudinal incision of the PRS
near its junction with the linea alba (Fig. 3B). Dissection
proceeds in a lateral-to-medial fashion, ensuring entry into
the preperitoneal space. Cranial and caudal planes are
developed, identifying the contralateral posterior fascia by
moving the preperitoneal fat downward (Fig. 3C). Trans-
abdominal spinal needles guide PRS incision orientation to
prevent deviation.

The contralateral PRS is incised 5 mm lateral to the
linea alba to perform retromuscular dissection, identifying
neurovascular bundles and the semilunar line (Fig. 3D). The
hernia defect is closed with a running barbed suture after
lowering the pneumoperitoneum to 8 mm Hg. In cases of
diastasis recti, horizontal mattress sutures are used to reduce
postoperative midline ridging.

The contralateral retromuscular space is prepared,
ensuring adequate overlap for mesh placement (Fig. 3E). A
PVDF mesh is introduced into the retromuscular space
through the right-arm 11 mm trocar. The mesh is oriented
using the large needle driver and the bipolar forceps.
Fixation with glue is performed by the assistant with
cyanoacrylate glue and through the right arm trocar
(Fig. 3F). The ipsilateral PRS and peritoneum are closed
using a 3/0 barbed resorbable suture. The abdominal fascia
where the 11 mm robotic trocars are placed is closed using a
3/0 Vicryl suture.

Postoperative Management
The nasogastric tube and the Foley catheter are

removed in the operating room. We asked patients to wear
abdominal binder for the first 6 weeks after surgery, which
reduces pain, recurrences, and seromas rate. A regular diet is
given the same day, and the patient is discharged the next
day with a scheduled postoperative ambulatory visit. Cross-
sectional imaging is obtained in case of suspected recurrent
hernia or complications.

Outcomes
The outcomes studies were skin-to-skin operative time,

conversion to laparoscopic surgery, seromas, hematomas,
and recurrence rates, assessed with an objective examination
and, if needed, an ultrasound or computed tomography.

Statistical Analysis
Categorical variables were reported as frequencies

(percent), while continuous variables were reported as
mean±SD or median (interquartile range) according to
their distribution. Missing values were excluded from the

FIGURE 1. Computed tomography imaging of an umbilical
hernia.
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descriptive analyses. All analyses were conducted using the
Statistical Package for Social Sciences (SPSS version 28).

RESULTS
We performed 30 r-TARUP using the abovementioned

surgical technique with the Medtronic Hugo RAS system in
our institution between September 2024 and February 2025.
Patient characteristics are illustrated in Table 1 and
compared with literature in Table 2.

The mean age was 58± 14.1 years, 18 (60%) patients
were male, and the mean body mass index (BMI) was
28.4 ± 5.6 kg/m2. The mean hernia width was 3.1± 1.1 cm,
while the mean hernia length was 2.6± 1.0 cm. Seventeen
(57%) patients showed a rectus diastasis, which was repaired
with an inward plication using a horizontal mattress suture.
Mean skin-to-skin operating time was 190.6± 61.6 minutes,
while the mean docking time was 15± 5.3 minutes. Only 2
(7%) cases were converted to laparoscopic surgery during
the peritoneal closure phase. The mean length of stay
was 1.1± 0.3 days. No seromas, hematomas, surgical-site

FIGURE 2. Trocar layout and OR setup showing docking and tilt angles with Hugo RAS platform.

FIGURE 3. Surgical steps for r-TARUP. (A) Identification of the lateral margin of the rectus muscle and initiation of dissection cranially and
caudally. (B) Incision of the posterior rectus fascia about 1 cm from the medial margin of the rectus muscle, carefully sparing the linea
alba. (C) After dissecting and moving the preperitoneal fat downward, the contralateral posterior fascia is identified. (D) Incision of the
posterior fascia of the contralateral rectus muscle, maintaining a few centimeters distance from the linea alba. (E) Prepare the
contralateral retromuscular space. (F) Fix the mesh starting from the midline and then securing the sides.
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infections (SSIs), or recurrences were reported after a
median follow-up of 3.6 (1.7 to 5.3) months.

DISCUSSION
Our study highlights the feasibility and safety of

robotic-assisted transabdominal retromuscular umbilical
prosthetic hernia repair (r-TARUP) using the Medtronic
Hugo RAS system. The findings demonstrate comparable
outcomes to previously reported results with other robotic
platforms, indicating that this newer robotic system is
a viable alternative for ventral hernia repair.

One of the key advantages of the Hugo RAS system is
its modular design, which allows for greater adaptability in
operating room setups. Unlike other robotic platforms with
fixed robotic arms, the Hugo RAS system consists of
independent robotic arms that can be positioned more
flexibly. This setup can be particularly beneficial in
institutions with space constraints or those aiming to
optimize resource allocation.

Our operative times, with a mean skin-to-skin duration
of 190 minutes, align with previous reports on r-TARUP
procedures performed with other robotic platforms. A study
by Ferraro et al16 revealed a mean operative time of
154 minutes during transabdominal retromuscular midline
hernias (TARM) repair with the DaVinci Xi, which is
comparable to ours. Their seroma, hematoma, and recur-
rence rates are comparable to our results, supporting the
reproducibility of this technique in experienced hands.

Only Muysoms et al10 reported a mean skin-to-skin
duration of 81 minutes with the DaVinci Xi system, which

was reduced to 61 minutes after some experience. Their faster
operative time could be explained by several factors. First, the
omission of mesh fixation with glue, which takes about
10 minutes. Second, rectus diastasis was not repaired in their
cohort, while 56% of our cohort did. Third, a faster docking
time, as our mean docking time is longer than the one
reported by Muysoms, although this is expected with the
adoption of new technology and is likely to decrease with
further experience. Lastly, a larger sample size which allows
for more surgical practice and a decreased operative time.

An important consideration in the adoption of robotic
platforms is the associated cost and accessibility. The
DaVinci system has long dominated the robotic surgery
market but is often associated with high acquisition and
maintenance costs, which may limit its widespread adop-
tion, particularly in resource-constrained settings. In con-
trast, the Medtronic Hugo RAS system was developed with
a focus on affordability and market competition. Its
modular design and independent arm carts not only offer
greater flexibility in operating room configuration but also
present a potentially lower cost of entry for institutions
seeking to establish or expand robotic surgery programs.

The observed benefits of the r-TARUP technique over
traditional laparoscopic repairs include faster operative
time, reduced complications, enhanced visualization and
improved ergonomics, which facilitate meticulous peritoneal
closure and secure mesh placement.17,18 These are expected
improvements, as other complex surgeries demonstrate
benefit with a robotic approach.1,19 The retromuscular
positioning of the mesh eliminates the need for trans-
abdominal fixation, potentially reducing postoperative pain
and long-term complications such as adhesions and bowel
erosion. In addition, the ability to perform concurrent rectus
diastasis repair in 57% of cases underscores the versatility of
this approach in addressing midline defects.

This study reports the first case series with the Hugo
RAS system for r-TARUP. Despite the promising results,
our study has limitations. The small sample size and short
follow-up duration limit long-term outcome assessments,
including recurrence rates beyond the 3-month period.
Moreover, while our initial findings demonstrate the
feasibility of using the Hugo RAS system for r-TARUP,
future studies comparing clinical outcomes, cost-effective-
ness, and long-term durability between different robotic
platforms will be essential to establish its definitive role in
hernia repair.

In conclusion, we described our surgical technique for
r-TARUP with the Medtronic Hugo RAS system. The

TABLE 1. Patients’ Characteristics and Outcomes

Characteristic n= 30, n (%)

Age, y, mean (SD) 58 (14.1)
Male 18 (60)
BMI, kg/m2, mean (SD) 28.4 (5.6)
Hernia width, cm, mean (SD) 3.1 (1.1)
Hernia length, cm, mean (SD) 2.6 (1.0)
Rectus diastasis repair 17 (57)
Skin-to-skin operative time, min, mean (SD) 190.6 (61.6)
Docking time, minutes, mean (SD) 15 (5.3)
Conversion to laparoscopic surgery 2 (7)
Length of stay, d, mean (SD) 1.1 (0.3)
Seromas 0
Hematomas 0
Recurrence 0
Follow up, mo, median (IQR) 3.6 (1.7-5.3)

TABLE 2. Literature Review of r-TARUP Outcomes

Characteristic Sassun (%) Ferraro (%) Muysoms (%) Cuccurullo (%) Baur (%) Garza (%) Jaro Vierstraete (%)

N 30 39 41 45 30 101 62 80
Operative time 191 (62) 137 (32) 114 (19) 188 (111) 109 (32) 146

(121)
73 (19)

Conversion to
laparoscopy

7 0 0 4

Length of stay 1.1 (0.3) 1.7 (0.9) 4.4 (3.8) 2.7 (1.7)
Infection 2 2 3 0
Seroma 0 5 5 23 2 5
Hematoma 0 0 2 10 3 0
30 d readmission 0 0 0
Recurrence 0 0 0 9 0 3 3
Follow up, mo 3.6 21 1 12 1.5 60
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results are comparable to the ones previously reported for
r-TARUP, suggesting that this procedure is safe and
replicable. A longer follow-up is needed to assess recur-
rences for this series.
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