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23.1  Introduction

Subxiphoid and suprapubic hernias represent an especially difficult subset of inci-
sional hernias to repair. This is because they are located in anatomically challenging 
areas of the abdominal wall that make surgical repair very difficult. The bony struc-
tures that are associated with them and the tissues associated make the repair some-
what different to that of the traditional incisional hernias in the midline of the 
abdominal wall. It is oftentimes difficult or impossible to achieve fascial closure of 
the hernia in these locations as well. The use of the robot has represented an advance 
that makes this more feasible than with traditional laparoscopic methods.

The subxiphoid hernias can develop after median sternotomy or the use of a 
mediastinal tube during cardiac surgery or laparoscopic surgical trocar placement 
such as during laparoscopic cholecystectomy [1, 2]. Poststernotomy hernias are 
uncommon but do occur in approximately 1–4.2% of these procedures [3–5]. Rarely 
they can occur spontaneously or associated with diastasis recti. Most of these are 
asymptomatic and/or are identified during an unrelated operative procedure. They 
generally do not contain any intra-abdominal contents other than the omentum and/
or the falciform ligament, but they can occasionally contain intestine or stomach. 
Preoperative testing with CT scanning is recommended to evaluate the size and 
contents of the hernia. Open repair with sutures alone has a recurrence rate as high 
as 80%; the use of a mesh lowers this rate to up to 33% [3]. The laparoscopic 
approach has a failure rate of approximately 10%. In my experience, this type of 
hernia represents approximately 4% of my incisional hernia repairs. I have had suc-
cess with the laparoscopic repair but feel the robotic repair will be the best repair, 
but this is anecdotal opinion. There is no literature to report at this time.
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Suprapubic hernias are nearly always the result of a midline incision from prior 
surgery in the lower abdomen but can also occur after Pfannenstiel incisions and 
even after the placement of a suprapubic catheter. Most often they are an extension 
of a larger incisional hernia. Here, too, preoperative CT imaging will be very helpful 
to delineate the presence and extent of the hernia borders. The true incidence of 
these defects is poorly known as most of them are not reported separately from an 
incisional hernia. These types of hernias are generally defined as a hernia less than 
4 cm from the pelvic rim in the midline of the abdomen [6, 7]. The open repair of 
this hernia is well described and reproducible [8]. Some authors have used bone 
anchors to insure a sound repair [9]. The laparoscopic repair is also very effective 
and is nearly identical to some of the open repairs [1, 2, 10–13]. It has been demon-
strated that the presence of such a hernia increases the complexity and consequently 
the operative time to repair such a defect laparoscopically [14]. Bone anchors have 
also been applied in the laparoscopic repair as well [15]. To date, there are no reports 
of robotic assisted repair of suprapubic hernia although it is known to have been 
used for this hernia multiple times. In my practice, the incidence of a suprapubic 
hernia associated with an incisional hernia is 8%. I have repaired these with the 
robotic assisted repair since early 2014.

The methods described below will use the intraperitoneal placement of the mesh 
material. There are a variety of other methods such as the retrorectus repair, the 
transversus abdominis release and others that are described elsewhere in this text-
book. While those chapters focus on the incisional hernias for the most part, the 
principles also can be applied to these types of hernias as well.

23.2  Operating Room Set Up

The overall operating room set up is discussed in another chapter in this book. The 
use of either the Intuitive Surgical Si, X, or Xi will be adequate to repair all of these 
hernias. At the time of this writing, I am unaware of the use of any other robot to 
repair these hernias. As with my incisional hernias, I prefer the use of three robotic 
trocars plus a fourth 12 mm accessory trocar (Figs. 23.1, 23.2, 23.3, and 23.4). As 
noted in three of these figures, there is that additional trocar in the subcostal region. 
I most often use this location as my initial point of entry into the abdomen. The 
5  mm optical trocar will be replaced with a 12  mm trocar after insertion of the 
robotic trocars. This initial site will allow the assessment of the location of adhe-
sions and the location of the robotic trocars. This method also allows the insufflation 
of the abdominal cavity prior to introduction of the additional trocars. This will 
elevate the abdominal wall and allow an increase in the lateral distance of the intes-
tine and the abdominal wall. The effect of this is to allow a more lateral location of 
the robotic trocars if needed to treat the hernia. It is not used to dock the fourth arm 
of the robot but is instead used to insert sutures and mesh and then to remove the 
needles or any excised mesh from prior operations.
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For ease of use by the scrub assistant, it is preferred to locate this trocar on that 
side of the table. Figures 23.1 and 23.3 exemplify the preferred locations of the 
trocars for the “simpler” defects. Figures 23.2 and 23.4 represent the trocar loca-
tions with hernias that are larger and/or associated with midline incisional hernias 
beyond the subxiphoid and suprapubic locations. The Xi and X cameras will be 
placed in identical locations. The Si camera is placed less in a straight line but more 
in a triangle type configuration as noted in these figures.

23.3  Surgical Technique

Prophylactic antibiotics and anticoagulation are given to all patients. A two-way 
urinary catheter is used for either hernia repair. On occasion, a three-way urinary 
catheter is used during the repair of the suprapubic hernias if there has been exten-
sive prior surgical dissection in this area. This will allow the surgeon to fill the 
bladder with fluid to aid in identification of the organ if needed. Orogastric tubes 

Fig. 23.1 Port placement—subxiphoid hernia (legend applies to Figs. 23.1, 23.2, 23.3, and 23.4)
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are also used prior to the introduction of the first trocar to decompress the 
stomach.

For both of these hernia types, as all ventral and incisional hernias, adhesiolysis 
will initiate the procedure. I prefer to use the robotic fenestrated bipolar and the 
robotic electrocautery scissors for the dissection. Upon completion of this step it is 
imperative to separate as much of the preperitoneal fat from the tissues to allow for 
good approximation of the intraperitoneal mesh with the abdominal wall. In the 
upper abdomen, this will require the dissection of the falciform ligament as much as 
possible. In the lower abdomen, the preperitoneal space must be entered and the 
bladder dissected away until the exposure of Cooper’s ligament has been realized. 
This latter dissection will mimic that performed for the robotic assisted transab-
dominal preperitoneal (TAPP) inguinal hernia repair.

Fig. 23.2 Alternate port placement—subxiphoid hernia
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All dissection is done with the intra-abdominal pressure set at 15 mm Hg. A ruler 
is then inserted into the abdomen and used to measure the defect at its greatest 
dimensions. This should be done in transverse and vertical directions. If there are 
multiple defects rather than a single defect, the largest distance of all of the defects 
are used as a single measurement. It is important to emphasize that this measure-
ment is performed prior to the closure of the fascial defect. In only this manner, will 
adequate overlap be assured in the event that the fascial closure does not remain 
intact at any point postoperatively. The mesh and the mesh size are then selected. As 
a general rule of thumb, a minimum of 5 cm overlap is used for the usual incisional 
hernias. Due to the complexity of the location of these hernias, these overlap con-
siderations are modified as noted below.

To accomplish the suture placement, the instruments are changed to a MegaSuture 
Cut and a MegaSuture device. During closure of the fascia, the intra-abdominal pres-
sure will be reduced to 6–8 mm Hg to reduce the tension on the re- approximated tissue. 
As noted earlier, it is not always possible to re-approximate the fascia in these hernias. 

Fig. 23.3 Port placement—suprapubic hernia
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Consideration at that time to conversion to the posterior component separation proce-
dure can facilitate this closure if deemed necessary. Alternatively, the mesh can be 
“bridged” across the defect as one does during the traditional laparoscopic repair.

Once the closure of the fascial defect is completed, the pressure will be brought 
back to 15 mm Hg. to make suturing of the mesh easier to accomplish. For all of my 
incisional hernia repairs and certainly for these hernias, I will place four rows of 
sutures (Fig.  23.5). I use two double armed polypropylene barbed sutures (#2). 
These are started in the middle of the mesh on either side as the starting point (A & 
B). As noted in the figure, there is a row at the periphery of the mesh. I continue to 
use these sutures from this line to place a row on either side of the closed fascia. 
This will bolster the fascial closure, perhaps minimizing the chance of separation of 
the closure, which will reduce the risk of recurrence. Additionally, the mesh will 
instantly contact the tissue to reduce the chance of seroma formation and increase 
the rapidity of ingrowth into the mesh material. A difference that will be noted 
below is that additional fixation will be needed to attach the mesh in the suprapubic 
hernia repair.

Fig. 23.4 Alternate port placement—suprapubic hernia
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For subxiphoid hernias, the ribs and sternum are usually very near or at the bor-
ders of this hernia making fascial closure especially challenging (Figs.  23.6 and 
23.7). Consequently, a larger overlap is recommended; up to 8 cm will be best dur-
ing repair of these hernias. Due to the fact that surgical closure of the fascial defect 
is not always feasible it is especially important to adhere to this recommendation 
(Fig. 23.8).1 Although not demonstrated in this figure, I currently prefer to insert the 
mesh prior to closure of the defect so that a centrally placed suture on the mesh can 
be used to assure the correct location of the mesh. If the ECHO or ECHO2 position-
ing device is used, the tubing or suture will likewise be used to locate the mesh. This 
can be difficult but usually there is enough room to allow for this to occur. If one 
pulls the central suture through the abdominal wall after closure of the fascial defect, 
there is a real possibility of losing the center of the fascial defect resulting in an 

1 The hernia in Figs. 23.6 and 23.7 are not the same as the hernia repaired in Figs. 23.8 and 23.9.

Fig. 23.5 Typical suture pattern of subxiphoid and suprapubic hernia

Fig. 23.6 Undissected 
subxiphoid hernia
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incorrect (off center) position of the mesh. The defect will then be closed with per-
manent barbed suture (polypropylene) when possible.

Fixation of the prosthetic material is critically important here. The significant 
advantage of the robotic technology is the ability to sew very effectively compared 
to the traditional laparoscopic technique. The prosthetic chosen should be sewn 
with the sutures of surgeon preference, but I prefer the use of barbed permanent 
sutures. The superior portion of the mesh should be sewn to the diaphragm taking 
care to avoid penetration into the mediastinum or chest cavity. One should assure 
that the mesh is taut and without any laxity (Fig. 23.9) (see footnote 1).

Similar considerations apply to the suprapubic hernias. If the definition of this 
hernia is the location at 4 cm or less from the pubic bone, then it is impossible to 
obtain a 5 cm overlap of the prosthetic to just tissue. The most common cause of 
recurrence in the repair of suprapubic hernias is inadequate dissection in the pelvis 
which results in inadequate overlap and inadequate fixation. To avoid this fact, 
the dissection should be performed similar to that of TAPP inguinal hernia repair. 

Fig. 23.7 Fully dissected 
subxiphoid hernia

Fig. 23.8 Closure of the 
defect (view is from the 
right side of the patient)
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Fig. 23.9 Mesh in place 
to cover the defect (view is 
from right side of the 
patient)

Fig. 23.10 Closed fascial 
defect of suprapubic hernia

Fig. 23.11 Mesh fixation 
with sutures and tacks to 
Cooper’s ligament

23 Subxiphoid and Suprapubic Hernia Repair



380

The exposure down to Cooper’s ligament will allow excellent fixation the mesh 
onto  that  structure. The fascial defect of the hernia will be closed first 
(Fig.  23.10).  One  may sew the material to this ligament and/or use permanent 
tacks (Fig. 23.11). If there is any remnant of tissue above the pubic bone, I will also 
sew this to the mesh with permanent barbed sutures. The remaining portion of the 
prosthetic will be sutured in place as well as described above (Fig. 23.5). It is rec-
ommended that any positioning aid such as the suture or positioning device be 
pulled through the abdominal wall prior to the closure of the fascia as discussed for 
the subxiphoid hernia.

23.4  Postoperative Care

An immediate postoperative chest radiograph after subxiphoid hernia repair is fre-
quently performed if there is concern of passage of the suture through the dia-
phragm. Occasionally one will see a small pneumothorax, but this is merely 
observed as the carbon dioxide in the chest will resorb quickly. If the patient devel-
ops symptoms from this, then appropriate measures should be undertaken, although 
I have never had to act on any of them.

Most of these have been performed on an outpatient basis. If there are multiple 
co-morbidities or extensive dissection resulting in potential medical or postsurgical 
adverse events, then the patients will remain in the hospital. Activities are limited 
for 2–4 weeks to allow sufficient time for the fascial closure to become secure and 
ingrowth of tissue into the mesh. These are very tenuous tissues in some cases, so 
caution is preferred. Higher risk patients, such as those that are diabetic, overweight 
or with compromised immune systems, etc., will take a much longer period of time 
to heal these tissues. In these cases, I will limit activities for even longer periods of 
time.

In these locations of the body it is virtually impossible to insure a good fit of an 
abdominal binder. Therefore, these are rarely used. Most individuals will not 
develop a seroma. Even those that do, these will resolve in nearly all cases.

23.5  Conclusion

The use of the robot to repair these infrequent yet difficult hernias has allowed the 
opportunity to perform these repairs with more secure fixation. While more data is 
needed, the perception that these techniques will improve outcomes. Due to the 
infrequent development of these defects, more time is needed to establish the best 
methods of repair. In my practice, I am unaware of any recurrence of these hernias 
to date.

K. A. LeBlanc



381

References

 1. Charles A, Shaikh AA, Domingo S, Kreske E. Falciform ligament hernia after laparoscopic 
cholecystectomy: a rare case and review of the literature. Am Surg. 2005;71(4):359–61.

 2. Dusu K, Dindyal S, Gadhvi V. Small bowel obstruction via herniation through an iatrogenic 
defect of the falciform ligament following laparoscopic cholecystectomy. Ann R Coll Surg 
Engl. 2015;97(6):e93–5.

 3. Landau O, Raziel A, Matz A, Kyzer S, Haruzi I. Laparoscopic repair of poststernotomy subxi-
phoid epigastric hernia. Surg Endosc. 2001;15(11):1313–4.

 4. Davidson BR, Bailey JS. Incisional herniae following median sternotomy incisions: their inci-
dence and aetiology. Br J Surg. 1986;73:995–6.

 5. Losanoff JE, Basson MD, Laker S, Weiner M, Webber JD, Gruber SA. Subxiphoid incisional 
hernias after median sternotomy. Hernia. 2007;11:473–9.

 6. Sharma A, Dey A, Khullar R, et al. Laparoscopic repair of suprapubic hernias: transabdominal 
partial extraperitoneal (TAPE) technique. Surg Endosc. 2011;25:2147–52.

 7. Palanivelu C, Rangarajan M, Parthasarathi R, et al. Laparoscopic repair of suprapubic inci-
sional hernias: suturing and intraperitoneal composite mesh onlay. A retrospective study. 
Hernia. 2008;12:251–6.

 8. Renard Y, Simonneau AC, de Mestier L, Teuma L, Meffert JL, Palot JP, Kianmanesh R. Standard 
of open surgical repair of suprapubic incisional hernias. World J Surg. 2017;41(6):1466–74.

 9. Blair LJ, Cox TC, Huntington CR, Ross SW, Kneisl JS, Augenstein VA, Heniford BT. Bone 
anchor fixation in abdominal wall reconstruction: a useful adjunct in suprapubic and para-iliac 
hernia repair. Am Surg. 2015;81(7):693–7.

 10. Carbonell AM, Kercher KW, Matthews BD, et al. The laparoscopic repair of suprapubic ven-
tral hernias. Surg Endosc. 2005;19:174–7.

 11. Varnell B, Bachman S, Quick J, et al. Morbidity associated with laparoscopic repair of supra-
pubic hernias. Am J Surg. 2008;196:983–7.

 12. Hope WW, Hooks WB 3rd. Atypical hernias: suprapubic, subxiphoid and flank. Surg Clin 
North Am. 2013;93:1135–62.

 13. Sikar HE, Çetin K, Eyvaz K, Kaptanoglu L, KüÇük HF. Laparoscopic repair of large suprapu-
bic hernias. Wideochir Inne Tech Maloinwazyjne. 2017;12(3):244–50.

 14. Jenkins ED, Yom VH, Melman L, Pierce RA, Schuessler RB, Frisella MM, Christopher Eagon 
J, Michael Brunt L, Matthews BD. Clinical predictors of operative complexity in laparoscopic 
ventral hernia repair: a prospective study. Surg Endosc. 2010;24(8):1872–7.

 15. Yee JA, Harold KL, Cobb WS, Carbonell AM. Bone anchor mesh fixation for complex laparo-
scopic ventral hernia repair. Surg Innov. 2008;15(4):292–6.

23 Subxiphoid and Suprapubic Hernia Repair


	23: Subxiphoid and Suprapubic Hernia Repair
	23.1	 Introduction
	23.2	 Operating Room Set Up
	23.3	 Surgical Technique
	23.4	 Postoperative Care
	23.5	 Conclusion
	References




