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Port position for robotic diaphragmatic hernia
repair.

CENTRAL MESSAGE

Robotic transthoracic repair is a
useful approach for diaphrag-

matic hernia repair in the pres-
ence of a hostile abdomen.

See Commentaries on pages 581 and 582.

Video clip is available online.

Diaphragmatic hernias are rare entities that can be congen-
ital, traumatic, or iatrogenic.1 Transthoracic hernia repairs
aremost often performed via open thoracotomy,with few re-
ports of robotic-assisted approaches.1-3We report a case that
illustrates our technique of transthoracic diaphragmatic
hernia repair with mesh using the da Vinci Xi robotic
platform in the presence of an extremely hostile abdomen.
The Memorial Sloan Kettering Cancer Center institutional
review board approved the submission, as this does not
constitute human subjects research and the project does
not involve identifiable patient information (#16-1631,
October 27, 2020). The patient gave informed written
consent for the publication of the study data.
TECHNIQUE
A 41-year-old woman with stage IV high-grade serous

ovarian carcinoma was referred to our clinic. The disease
involved bilateral diaphragms, the posterior aspect of the
liver, the inferior vena cava, and Morison’s pouch. Addi-
tional findings were diffuse peritoneal carcinomatosis and
large bilateral ovarian masses, disease along the bladder
and uterosacral ligaments, and cancerous nodules on the
surface of a 4-cm segment of colon. She underwent radical
total abdominal hysterectomy with bilateral salpingo-
oophorectomy, omentectomy, bilateral diaphragmatic strip-
ping, appendectomy, and total peritoneal stripping. On
6-month computed tomography of the chest, abdomen,
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and pelvis, a new giant left diaphragmatic hernia was noted
with distended stomach in the left chest, for which she was
referred to thoracic surgery for repair (Figure 1).

We used the da Vinci Xi robotic system (Intuitive Sur-
gical, Sunnyvale, Calif) with a 0-degree camera to mini-
mize pressure on the intercostal nerve. Before incision,
an esophagogastroscopy was performed, and the stomach
was decompressed. Placement of an orogastric tube
ensured continued gastric decompression and facilitated
visualization during the operation. Port placement is
shown in Figure 2. The camera was introduced in the sixth
intercostal space at the posterior axillary line. Targeting of
the platform was performed to the hernia defect. The Air-
Seal system (CONMED, Utica, NY) was introduced at the
eighth intercostal space as anterior as possible for smoke
evacuation and insufflation. A monopolar spatula was in-
serted through an 8-mm port at the sixth interspace at
the anterior axillary line, and fenestrated bipolar forceps
with bipolar cautery were placed through an 8-mm port
at the seventh intercostal space posterior to the tip of the
scapula. We used 3 arms and an assistant port for our
dissection; however, the addition of a fourth retracting
arm posteriorly near the diaphragm can facilitate dissec-
tion and exposure.

The patient was placed in reverse Trendelenburg position
at 30 degrees to facilitate reduction of abdominal contents.
The abdominal viscera were mobilized and reduced into
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FIGURE 1. Giant left diaphragmatic hernia containing the majority of the stomach, with additional portions of the colon (the star depicts hernia, andwhite

arrows depict the edge of stomach). A, Postoperative imaging showed no recurrence of the diaphragmatic hernia at 1 month (B) and 6 months (C) after the

repair, without evidence of recurrence.
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the abdomen. Positioning and insufflation can facilitate
reduction, which can be challenging if there is loss of
domain from a long-standing hernia. A 7-cm 3 5-cm cen-
tral hemidiaphragm defect was noted. A composite bio-
absorbable mesh (Phasix ST Mesh; BD, Franklin Lakes,
NJ) was tailored, appropriately oriented, and introduced
into the abdomen. The defect was closed primarily using
interrupted, figure-of-eight 2-0 nonabsorbable suture
(ETHIBOND; Ethicon, Sommerville, NJ) buttressing the
intraabdominal mesh and reinforced with intrathoracic
mesh placement in a “sandwich” fashion (Video 1). A soft
chest tube was placed to water-seal drainage, and 0.25%
bupivacaine intercostal blocks were performed.
FIGURE 2. A, Port position (a, assistant port; b, fenestrated bipolar; c, camer

legend indicates the position of the patient’s head.
Estimated blood loss was 20mL. Duration of surgery was
181 minutes. The patient reported minimal pain in the im-
mediate postoperative period. The chest tube was removed
the morning of postoperative day 1, and the patient was dis-
charged the following morning. At 1 month and 6 months
after surgery, no recurrence of hernia was observed
(Figure 1).
DISCUSSION
The basic tenet of diaphragmatic hernia repair mandates

a tension-free repair with or without reinforcement with
prosthetic materials.4 Traditionally, central diaphragmatic
hernias have been repaired transabdominally, owing to
a; r, retracting arm; s, monopolar spatula). B, Orientation of the robot; the
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VIDEO 1. Robotic transthoracic diaphragmatic hernia repair. Video avail-

able at: https://www.jtcvs.org/article/S2666-2507(21)00585-X/fulltext.
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surgeon familiarity, quick recovery, and the ability to place
mesh intraabdominally to buttress the repair to withstand
sudden increases of intraabdominal pressure.4,5 However,
an extremely hostile abdomen conveys substantial risk of
inadvertent injuries to the abdominal viscera. Debulking
gynecologic surgery obliterates the peritoneal cavity and
adds to the risk of intraoperative injury. Giant hernia with
near-complete filling of the pleural cavity with abdominal
viscera has also been traditionally regarded as a relative
contraindication to transabdominal repair. Transthoracic re-
pairs have mostly been performed via open thoracotomy,
with few reports of robotic-assisted repairs.1-3

No randomized controlled trials exist exploring the
benefit of mesh reinforcement of diaphragmatic hernia re-
pairs. Unlike hiatal hernias, where the use of mesh has
been shown to reduce short-term recurrences,6 there are
no definitive data suggesting improved short-term or long-
term protection from recurrence with the addition of
mesh. If there is enough muscle redundancy, it is our pref-
erence to primarily close the defect to restore the normal
anatomy of the diaphragm and to preserve the domain of
the peritoneal and thoracic cavities. It is our preference to
reinforce the repair with composite mesh, as the muscle is
often weakened after stripping of the peritoneum and mul-
tiple abdominal surgeries. We prefer a composite mesh with
an antiadhesion film coating to minimize adhesions to
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nearby viscera,7 which may make future intraabdominal
or intrathoracic operations challenging. Although this was
a left diaphragmatic hernia, conceivably the technique is
applicable for right-sided repairs. The presence of the liver
on the right side makes herniation of abdominal contents
less likely. In the presence of liver herniation, meticulous
attention to avoid bleeding while staying in the correct
plane of dissection is paramount.

Proponents of robotic-assisted surgery cite superior visu-
alization and improved ergonomics; drawbacks include
perceived greater cost and longer duration of surgery.8

The case described here demonstrates that robotic-assisted
repair is feasible and may be appropriate in select patients
with diaphragmatic hernias, regardless of the size of the her-
nia. Furthermore, placement of intraabdominal mesh is
feasible, and the repair can be reinforced with intrathoracic
mesh. Robotic diaphragmatic hernia repair allows for min-
imal postoperative pain and hastened recovery.
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