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Introduction

Parastomal hernias represent a challenging complication fol-
lowing many common surgical procedures such as colon
resections and radical cystectomies. Early literature included
descriptive case series [1] and retrospective reviews [2] indi-
cating a 10% incidence of parastomal hernia formation. The
majority of these hernias were not believed to be clinically
significant with only 10-20% undergoing repair. More recent
literature reviews indicate a much more significant incidence
of parastomal hernia formation (up to 50%) [3]. In addition,
the incidence of associated complications including bowel
obstruction, urinary obstruction, chronic pain, and intestinal
ischemia were found to be higher than initially belived [4].
Furthermore, quality of life scoring showed parastomal her-
nia formation to be associated with decreased physical func-
tion, increased pain, and decreased perception of general
health [5]. For these reasons, the potential role of risk factor
optimization prior to index operation and the need for elec-
tive parastomal hernia repairs need to be considered.
Review of the risk factors for parastomal formation shows
many similarities to incisional hernia data. Evaluation of 165
patients who underwent elective colectomy with end colos-
tomy formation with 36-month follow-up showed parasto-
mal hernia formation in 37.8% of cases. Furthermore,
multivariate analysis showed body mass index (BMI) > 25,
hypertension, female gender, and age > 60 to be independent
risk factors for the development of parastomal hernia [6].
Similarly, Donahue et al. reviewed 433 consecutive patients
undergoing open radical cystectomy with ileal conduit for-
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mation and found the incidence of parastomal hernia forma-
tion to be 48% at 2 years. In addition, multivariate analysis
once again showed female gender and increasing BMI to be
independent risk factors for hernia formation as well as poor
nutrition as indicated by lower serum albumin levels [7].

A large cross-sectional survey of 2854 patients with vary-
ing stoma types (colostomy, ileostomy, and urostomy) was
also completed via a detailed questionnaire to evaluate
potential risk factors for the development of parastomal her-
nias. The results indicated that preoperative risk factors such
as cirrhosis, increased abdominal girth, active smoking, and
previous hernias were associated with increased risk [8].

Evaluation of the risk factors for parastomal hernia for-
mation is imperative to allow for potential optimization prior
to operation. Attempts at weight reduction, improved nutri-
tion, and smoking cessation could potentially lead to better
outcomes. While many stomas are required at the time of
emergency surgical procedures, the ones that are created on
a more elective or planned basis may allow for time to
decrease risk and optimize outcomes.

Despite patient optimization and improving techniques,
the incidence of parastomal hernia formation remains sig-
nificant. As previously stated, the development of a parasto-
mal hernia increases the risk of bowel and urinary obstruction
as well as decreases abdominal wall functionality and overall
health. For these reasons, operative repair is often indicated.
A review of common parastomal hernia repair techniques via
open, laparoscopic, and robotic approaches is provided
below.

Open Parastomal Hernia Repair

Symptomatic parastomal hernias can greatly increase
patient morbidity, and up to half of patients require opera-
tive repair. Systematic reviews have evaluated different
open repair techniques and found that non-mesh primary
fascial repair was associated with an approximately 50%
incidence of recurrence. Mesh reinforcement was found to
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decrease recurrence rates to 7.9—14.8% [9]. An additional
review completed by Hansson et al. mirrored these results
showing primary suture repair to be associated with
increased recurrence rates when compared to mesh repair
(odds ratio 8.9, 95% CI 5.2-15.1, p < 0.0001). Overall,
evaluation of the available literature indicates that mesh
repair is associated with acceptable rates of infection
(approximately 3%) while offering improved long-term
repair durability [10].

Literature discussing open parastomal hernia repair with
mesh is somewhat limited with early publications consisting
of small case series or case reports [11, 12]. Later reviews
evaluated the commonly utilized “keyhole” technique. The
technique involves lysis of adhesions followed by primary fas-
cial closure at the time of parastomal hernia repair. Next, the
stoma is pulled through a slit cut in the center of the mesh
which is either placed in an onlay or sublay position. Fifty-
eight patients undergoing keyhole repair were reviewed by
Steele et al. and found to have a 36% incidence of morbidity
(recurrence, obstruction, prolapse, wound infection, fistula,
and erosion) with recurrence rates of 26% at a mean follow-up
of 50.6 months [13].

Another commonly deployed repair is the “Sugarbaker”
technique. The Sugarbaker repair involves lysis of adhesions
followed by intraperitoneal sublay mesh with broad coverage
of the stoma. Stelzner et al. completed a retrospective review of
30 patients undergoing open parastomal hernia repair via the
Sugarbaker technique with a mean follow-up of 3.5 years
showing a 15% incidence of parastomal hernia recurrence [14].

An additional consideration during parastomal hernia
repair is the potential for resiting of the stoma to either the
ipsilateral or contralateral side of the abdominal wall. An
early retrospective review compared parastomal hernia repair
via primary fascial closure and stoma relocation in 94
patients. The incidence of recurrence was 76% in the pri-
mary fascial closure cohort compared to 33% in the stoma
relocation cohort (p < 0.01) [15]. An additional small review
completed of 50 patients by Riansuwan et al. compared
stoma relocation and fascial repair during recurrent parasto-
mal hernia repair. The findings were similar with decreased
rates of recurrence in the stoma relocation group (38% ver-
sus 74%, p = 0.02) [16]. Overall, the literature available
evaluating stoma relocation is limited; however, the results
indicate potential improvement in outcomes when compared
to primary fascial closure alone.

Review of the literature available for open parastomal
hernia repair shows significant recurrence rates with an inci-
dence surpassing 50% in some studies. Primary fascial clo-
sure with mesh placement has been associated with a
decrease in recurrence and is indicated in most cases. With
the development of improved laparoscopic imaging and
techniques, the role of laparoscopic parastomal hernia repair
and the associated potential decreased wound complications
needs to be considered.

Laparoscopic Parastomal Hernia Repair

Improvements in laparoscopic techniques have led to their
widespread utilization for both ventral and incisional her-
nias, including parastomal hernias. Early case reports
described the feasibility of the technique with intraperitoneal
mesh placement [17]. More recently, a systemic review was
completed on the American College of Surgeons National
Surgical Quality Improvement Project (ACS-NSQIP) data
comparing all patients that underwent open or laparoscopic
hernia repair from 2005 to 2011. A total of 2167 cases were
reviewed; only 10.4% of cases were completed laparoscopi-
cally. After adjusting for confounding variables, laparoscopic
repair was associated with shorter operative times (137.5 vs.
153.4 min; p < 0.05), shorter length of hospital stay by
3.32 days (p < 0.001), and lower risks of overall morbidity
(OR =0.42, p < 0.01) and surgical site infections (OR 0.35,
p < 0.01) [18]. Unfortunately, a paucity of published longer
term recurrence data comparing open and laparoscopic repair
exists at the time of this chapter.

Later retrospective case reviews evaluated laparoscopic
keyhole repairs in 29 patients (Fig. 20.1). Findings confirmed
the feasibility of the technique; however, the incidence of
parastomal hernia recurrence was noted to be 46.4% with
mean follow-up of 28 months [19]. An additional review of
55 patients undergoing laparoscopic keyhole repair com-
pleted by Hansson et al. showed similar recurrence rates of
37% at 36 months after repair. Observations included the
unacceptably high recurrence rate associated with the tech-
nique and need to consider alternate approaches [20].

A multicenter cohort study was completed evaluating 61
consecutive patients undergoing laparoscopic parastomal
hernia repair with the modified Sugarbaker technique using

Fig. 20.1 Keyhole repair of parastomal hernia. Appearance of stoma
site after minimally invasive (robotic-assisted laparoscopic) keyhole
repair of parastomal hernia using bioabsorbable mesh
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prosthetic mesh. The incidence of recurrence at 26 months
was found to be 6.6% with an overall morbidity of 19%
(ileus, wound infection, trocar site bleeding, and pneumonia)
[21]. These findings suggest improve outcomes using the
Sugarbaker as opposed to the keyhole technique. DeAsis
et al. recently completed a meta-analysis of 15 manuscripts
consisting of 469 patients comparing laparoscopic keyhole
and Sugarbaker repairs. Recurrence rates were found to be
decreased with the Sugarbaker technique (10.2%, 95% CI,
3.9-19.0) as compared to the keyhole repair (27.9%, 95%
CI, 12.3-46.9). Postoperative complications included surgi-
cal site infection (3.8%, 95% CI, 2.3-5.7), infected mesh
(1.7%, 95% CI, 0.7-3.1), and obstruction (1.7%, 95% ClI,
0.7-3.0) [22].

The utilization of laparoscopic techniques for parasto-
mal hernia could potentially offer decreased length of stay
as well as surgical site infections with equivalent recur-
rence rates when compared to open repairs. Furthermore,
the laparoscopic Sugarbaker technique seems to offer
improved outcomes when compared to keyhole repair. As
the overall incidence of laparoscopic repair remains low
(10.4%), novel robotic platforms could offer avenues
toward decreasing the technical learning curve and encour-
aging more widespread utilization of minimally invasive
techniques.

Areas of Debate in Parastomal Hernia Repair
Prophylactic Mesh Placement

Secondary to the elevated incidence of parastomal hernia
occurrence, some surgeons have employed the use of pro-
phylactic mesh placement at the time of an index opera-
tion. Gogenur et al. completed an early prospective study
evaluating the placement of a synthetic onlay mesh at the
time of index colorectal procedures. This early trial
enrolled only 24 patients and showed potential as the inci-
dence of parastomal hernia at 12 months was only 8%
[23]. Since that time, several randomized trials have been
completed with mixed results. Recently, Pianka et al. com-
pleted a systematic literature search and meta-analysis of
controlled trials comparing prophylactic mesh placement
with standard controls. A total of 755 patients were
included with results from the included randomized con-
trolled trials showing a significant reduction in the inci-
dence of parastomal hernia with prophylactic mesh
placement (OR 0.24; 95% CI 0.1 to 0.58, p = 0.034).
Furthermore, no significant differences were noted in post-
operative complication rates indicating the safety of pro-
phylactic mesh placement [24]. While additional trials are
needed, preliminary data supports the utilization of pro-
phylactic mesh placement at the time of index operation to
decrease the incidence of parastomal hernia.

Utilization of Prosthetic Versus
Biologic Mesh

Secondary to concern for potential mesh related complica-
tions such as infection, biologic or absorbable mesh is often
used in parastomal hernia repair and/or for prophylactic
placement in clean contaminated or contaminated cases. A
recent systematic review of randomized trials consisting of
129 patients utilizing prophylactic composite or biologic
mesh showed a reduction in parastomal hernia formation
(RR 0.23, 95% CI 0.06 to 0.81; p = 0.02) and a decrease in
the hernias requiring surgical repair (RR 0.13, 95% CI 0.02
to 1.02; p = 0.05) indicating the potential efficacy of these
materials [25]. The increased cost associated with biologic
materials has led to additional investigation comparing mesh
types. A recent meta-analysis including 569 patients from 9
randomized trials showed similar results with prophylactic
mesh leading to a decreased incidence of parastomal hernia
as well as the need for hernia repair. Interestingly, a sub-
group analysis comparing synthetic and biologic mesh types
showed that the lower incidence of parastomal hernia forma-
tion was not appreciated in the biologic mesh group without
any difference in morbidity from utilization of prosthetic
material [26]. While review of the data indicates that prophy-
lactic prosthetic mesh placement provides improved results
with equal morbidity, additional trials are required to more
clearly identify optimal mesh material.

Robotic Parastomal Hernia Repair

Robotic platforms offer increased degrees of freedom and
the potential for a decreased learning curve during minimally
invasive cases. While not mainstream, the utilization of such
platforms has gained popularity over the previous years.
Early literature consisted of small case series describing the
technical feasibility of robotic-assisted laparoscopic ventral
and incisional hernia repair [27]. More recently, larger retro-
spective reviews have been completed showing and confirm-
ing the safety of the procedure [28]; however, to date there is
a paucity of long-term outcome data utilizing a robotic plat-
form for ventral or incisional hernia repair. In addition, at the
time of this review, there are zero publications specifically
discussing the potential role of robotics for parastomal her-
nia repair. Therefore, this chapter will additionally review
the preoperative planning, setup, and technical aspects of
completing a robotic-assisted parastomal hernia repair.

Preoperative Planning

Parastomal hernias can often be associated with complex
defects in the abdominal wall and, in many times, be present
in the setting of concomitant midline incisional hernias.
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Therefore, it is recommended to proceed with preoperative
imaging to include a CT scan of the abdomen and pelvis in
order to assess the abdominal wall musculature and size of
the hernia defects.

As previously discussed, prior to any elective procedure
attempts at risk factor optimization should be completed to
decrease the risk of morbidity. Ensuring adequate nutrition,
tobacco cessation, diabetic management, and weight man-
agement are cornerstones to this process. Elective parasto-
mal hernia repair should not be considered in patients who
are actively using nicotine products. It is our practice to
require 4 weeks cessation and check for urine nicotine
metabolites prior to proceeding with operation.

Obesity is also an important risk factor for recurrence
with data showing increased incidence of recurrence when
BMI surpasses 30 kg/m? [29]. Recent consensus statements
and research has also highlighted the potential benefit of
weight loss surgery prior to elective hernia repair with an
initial BMI > 40 kg/m? [30, 31].

Finally, prior to the operation, we recommend attempts at
multimodal pain management utilizing regional anesthesia
and narcotic sparing pain regimens to include pretreatment
with medications such as gabapentin, pregabalin, and celexi-
cob. Improved perioperative pain control can lead to
improved mobilization and recovery times. In addition, sec-
ondary to the potential for prolonged case duration, intraop-
erative decompression of the bladder with a Foley catheter is
recommended in most cases.

Setup

The location of port placement is very important to avoid any
external interference during the case. As most stoma sites are
through the rectus muscle at approximately the level of the
umbilicus, placing the trocars in the side contralateral to the
stoma is key. Typically, we place the ports as previously
described for ventral hernia repair (Fig. 20.2). A 12-mm
camera port is placed with two 8-mm working ports on either
side. It is important to allow 8-10 cm between ports to avoid
external interference.

The patient is placed in supine position after induction,
and the arm contralateral to the stoma site is tucked, leaving
the arm on the side of the stoma out to ease the docking pro-
cess. After draping, the abdomen can be entered per surgeon
preference (optical entry, Veress needle, direct cutdown).
The ports are placed in the previously stated configuration.
While we do not routinely use an assist port (opting to com-
plete suture exchange via the camera port), the operating sur-
geon can opt to place a 5—12-mm assist port for suctioning,
retraction, and placement of suture and mesh during the case.
At this point the patient is rotated slightly toward the side of
the stoma.

Patient
Side Cart

MCL
Hernia Defect
Midline
5 - MCL
2 [ 1

Camera

Fig. 20.2 Port placement The location of port placement is very
important to avoid any external interference during the case. As most
stoma sites are through the rectus muscle at approximately the level of
the umbilicus, placing the trocars in the side contralateral to the stoma
is key. Typically, we place the ports as previously described for ventral
hernia repair (Fig. 20.2). A 12-mm camera port is placed with two
8-mm working ports on either side. It is important to allow 8-10 cm
between ports to avoid external interference. for robotic parastomal her-
nia repair. A perpendicular dock is typically used for the patient side
cart (SI). With the Xi system, there is more flexibility for positioning of
the patient side cart. Typically two working ports (5 or 8 mm, depend-
ing on robotic system and instruments utilized) and an 8- or 12-mm
camera port are placed on the side opposite to the hernia defect. For
smaller patients, breaking the bed can allow for more room between
ports. Additionally, a bump can be placed on the side of the ports to
allow for more lateral placement if necessary. In general, an assist port
is not necessary, as needles and mesh can be placed through the camera
or instrument ports

The robot is then docked via a direct side dock bringing
the platform over the side of the patient containing the stoma.
The arms are then docked, and a 30° camera is used in the
“up” position. In most cases a combination of needle drivers,
monopolar shears, and a grasping device (bowel graspers,
Cadiere Forceps, or ProGrasp™ forceps) is used. To avoid
elevated costs, we typically find three instruments which are
sufficient for each case (monopolar shears, grasping device,
and a single needle driver).

Procedure

Once docked, we begin the dissection using a grasping
instrument in the left-sided arm and the monopolar shears in
the right-sided arm. The insufflation is kept at 15 mmHg, and
extensive lysis of adhesions occurs to free any tissue from
the anterior abdominal wall remote from the hernia. Gentle
external traction is then used in an attempt to reduce the
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parastomal hernia contents. Next, a combination of sharp
dissection with the shears and traction is used to completely
free and reduce the hernia contents.

At this point the preperitoneal space is entered on the side of
the fascial defect ipsilateral to the camera, and the preperitoneal
plane is developed toward the hernia. This plane is extended into
the hernia defect circumferentially to mobilize and attempt to
completely reduce and excise the hernia sac. If the hernia sac is
unable to be completely reduced, the sac is cut or released from
the fascia circumferentially. After the adhesions are released,
hernia contents are reduced and hernia sac excised or released;
the intraabdominal pressure is reduced to 10-12 mmHg.

A ruler is then placed into the abdomen, and the width of
the hernia defect is measured in order to select an appropri-
ate-sized mesh. At this point we recommend attempted pri-
mary fascial closure secondary to a developing body of
literature showing decreased adverse outcomes [32] when
utilizing the technique. While any suture material can be
used, we recommend a running closure utilizing an absorb-
able 0 barbed suture (Fig. 20.3). Of note, it is important to
ensure an adequate opening for the existing stoma to avoid
potential issue with obstruction or interference of blood flow.

As previously discussed, the existing data indicates the
safety of synthetic mesh utilization for parastomal hernia
repair [26]. Therefore, we recommend completing the hernia
repair via the Sugarbaker technique with a medium weight
macroporous mesh. Mesh size is calculated using the previ-
ously measured fascial defect, accounting for 5 cm of underlay
in all directions. The mesh is inserted via the camera port after
the center has been marked. The fascial closure suture is then
used as a chandelier stitch to pull the mesh against the anterior
abdominal wall. At this point the mesh is fixed to the posterior
fascia of the anterior abdominal wall with a series of running

Fig. 20.3 Primary fascial closure. Intraoperative appearance of stoma
site after primary fascial closure with barbed suture during robotic-
assisted laparoscopic repair of a parastomal hernia

Fig. 20.4 Sugarbaker parastomal hernia repair. Intraoperative appear-
ance after completion of parastomal hernia repair using the Sugarbaker
technique. For this case, Dualmesh (W.L. Gore & Associates, Flagstaff,
AZ) was utilized. Arrows indicate position of stoma

absorbable 0 barbed sutures. We recommend setting two sepa-
rate sutures in place initially to anchor the mesh (one on the
side contralateral to the camera and one adjacent to the tract of
the stoma). After the mesh is anchored, fixation to the anterior
abdominal wall is completed. Of note, avoid deep penetration
when sewing to the posterior fascia. This can involve the over-
lying muscle and lead to bleeding with increased postopera-
tive pain (Fig. 20.4). Once the mesh is fixed in place, conversion
back to laparoscopic equipment occurs. The needles and ruler
are removed, and the fascia of thel2-mm camera port site was
closed per surgeon preference. We then place an abdominal
binder at the end of the case for patient comfort.

Postoperative Care

After robotic parastomal hernia repair, patients are closely moni-
tored in the postanesthesia care unit to ensure adequate pain con-
trol. Operations for smaller defects often allow patients to be
discharged the same day with special instruction to ensure proper
ambulation once home. For larger repairs or the need for
improved pain control, the patients are placed in overnight obser-
vation. It is important to avoid large quantities of narcotics via the
utilization of intravenous acetaminophen, gabapentin, and prega-
balin in association with preoperative regional anesthesia.

Conclusions

Parastomal hernias are a common complication of opera-
tions requiring fecal or urinary diversion with an inci-
dence approaching 50%. Patients with parastomal hernias
can experience issues with obstruction, pain, and
decreased functional mobility often necessitating opera-
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tive repair. The review of the available literature suggests
that the laparoscopic modified Sugarbaker repair offers
improved recurrence rates with decreased wound compli-
cations associated with open approaches. However, only
approximately 10% of hernias are repaired via minimally
invasive techniques. Robotic platforms offer increased
degrees of freedom and could potentially decrease the
learning curve for laparoscopic repair.
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