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Abstract
Introduction  Incisional hernias to the subxiphoid region are rare and anatomically challenging, with bony and cartilaginous 
structures attaching, as well as conflating abdominal fascia. The repair of hernias in this region is, therefore, difficult and 
prone to recurrence. The surgical treatment can be done by open or laparoscopic repair but very little is known about which 
method is superior. We, therefore, reviewed our data of patients undergoing repair of subxiphoid hernias.
Methods  Between January 2010 and June 2015 twenty-eight patients were treated by laparoscopic (n = 8) or open (n = 20) 
hernia repair due to an incisional hernia in the subxiphoid region. Patients with ventral hernias with an origin more distal 
than the M1-area only extending into the subxiphoid region and those undergoing suture hernia repair were excluded.
Results  The hernia sizes, in terms of length, width and EHS classification, did not vary between open and laparoscopic 
repair. The duration of laparoscopic surgery was significantly shorter than the mean operative time for an open subxiphoid 
hernia repair (168.1 min vs. 96.1 min, respectively; p = 0.012). The groups did not differ significantly in terms of overall 
postoperative complications (p = 0.568) but the grade (Clavien–Dindo) of complications was higher following open repair 
leading to three reoperations. Within the follow-up time, we diagnosed significantly (p = 0.031) more subxiphoid hernia 
recurrences after laparoscopic repair (37.5%, n = 3) than after open repair (0%).
Conclusion  Laparoscopic and open repair of subxiphoid incisional hernias are both technically challenging compared to 
other midline hernias. Referring to our results laparoscopic repair has shorter operative times, lower postoperative morbidity 
with a higher recurrence rate compared to open repair but the sample size is too small for an overall conclusion.
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Introduction

Subxiphoid incisional hernias are uncommon midline her-
nias with a fascial defect in the epigastric region directly 
caudal to the xiphoid process. According to the classifica-
tion of primary and incisional abdominal wall hernias by 
Muysoms et al. subxiphoidal incisional hernias are classified 
as M1 [1]. Incisional hernias to this region may occur as a 

proximal defect of large abdominal midline laparotomies 
extended to the xiphoid process or after median sternotomy. 
The reported incidence of subxiphoid incisional hernias 
after median sternotomy ranges up to 4.2% [2–4]. However, 
some authors assume that the true incidence might be higher 
because most hernias are small and asymptomatic due to 
the prevention of intestinal incarceration by the underlying 
liver [4, 5].

The subxiphoid area is anatomically a complex region 
with bony and cartilaginous structures attaching as well as 
conflating abdominal fascia. The repair of hernias in this 
region is, therefore, difficult and prone to recurrence. Results 
of conventional hernia repair with primary midline approxi-
mation of the fascia are poor with reported recurrence rates 
up to 80% [6, 7]. The implementation of meshes has, there-
fore, become the standard procedure with lower recurrence 
rates from 0 to 32% [3, 6–9]. Laparoscopic repair with the 
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usage of a composite mesh offers a feasible alternative to 
open repair [3, 10].

Despite these facts, it is still difficult to decide how to 
manage these hernias, mainly due to a small number of 
reported series with a retrospective nature, a very heteroge-
neous population and the lack of long-term data regarding 
recurrence rates.

We, therefore, reviewed our Management and data of the 
surgical repair of subxiphoidal incisional hernias with a spe-
cial focus on the long-term success of the treatment.

Patients and methods

Patients and methods

Between January 2010 and June 2015 a total of 864 ven-
tral incisional hernias underwent operative treatment in our 
surgical department. 85 (9.8%) of the patients were identi-
fied from our database with a subxiphoid incisional her-
nia (M1). Fifty five of these patients were excluded due to 
ventral hernias with an origin more distal than the M1-area 
only extending into the subxiphoid region. Patients under-
going suture repair were also excluded from the analysis 
(n = 2). A total of 28 patients were included in the analysis 
with 20 patients (71.4%) that underwent open repair and 
eight patients (28.6%) after laparoscopic repair. Hernias 
were mainly diagnosed by a primary general physician and 
referred to our outpatient clinic, were we confirmed the 
diagnosis by physical and sonography examination or com-
puted tomography (Fig. 1). All patients showed a subxiphoid 

bulging (Fig. 2) mainly with complaints, but no patient pre-
sented with signs of incarceration.

Principles of surgical treatment and perioperative 
management

The surgical treatment of subxiphoid hernia repair, whether 
open or laparoscopic, followed basic principles of modern 
hernia repair. The main principle is a mesh augmentation of 
the hernia defect, and therefore, the creation of a mesh-tissue 
compound to prevent a hernia recurrence [5]. These general 
fundamentals also emphasize a tension-free repair with a 
well fixed mesh and an adequate overlap of the mesh of at 
least 5 cm in all directions [4, 5].

Fig. 1   Computed tomography scan of a subxiphoid hernia following median sternotomy

Fig. 2   Bulging of a subxiphoid hernia following median sternotomy
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All patients undergoing open or laparoscopic repair 
of a subxiphoid hernia received a single-shot of intra-
venous cephalosporin and metronidazole shortly before 
the time of incision. An abdominal binder was fitted to 
all patients at the end of the operation and patients were 
strongly recommended to carry the binder for 4–6 weeks 
postoperatively.

Open repair

Open repair started by proceeding through the old incision 
and dissection of the hernia sac. To achieve an adequate 
cranial overlap for a mesh augmentation in the retromuscular 
(sublay) layer the posterior lamina of the rectus sheath had 
to be completely detached from the costal arch. Following 
this, a retroxiphoid space between the peritoneum and the 
diaphragm was created by blunt dissection of the fatty tis-
sue that reaches 5 cm or more behind the xiphoid process 
(Fig. 3). In patients who underwent a primary median ster-
notomy, cardiac surgery care was applied to possible adhe-
sions of the heart to the scar to limit the risk of myocardial 
injury. After achieving an adequate hernia overlap of at least 
5 cm around all edges, the peritoneum and the posterior rec-
tus sheath were closed with a running suture (PDS, Ethicon; 
USA) and a lightweight mesh was cut to size. We chose an 
Ultrapro mesh (Ethicon; USA) in 14 patients, a Vypro mesh 
(Ethicon; USA) in 4 cases and in two patients an Optilene 
mesh (B.Braun; Germany) was used. Mesh fixation was 
performed along all edges with interrupted sutures (Vicryl, 
Ethicon; USA). When using wound drainages, redon’s suc-
tion drainages were inserted above the mesh, usually subcu-
taneously. The anterior rectus sheath was also closed with a 
running suture (PDS, Ethicon; USA).

Laparoscopic repair

The main principles of laparoscopic repair of subxiphoid 
hernia are based on the guidelines for laparoscopic ventral 
and incisional hernia repair [11]. In all patients undergoing 
laparoscopic repair, the pneumoperitoneum was established 
using a Veress needle or by mini Laparotomy in the left 
upper quadrant. After complete adhesiolysis and dissection 
of the hernia content, one of the major steps was to com-
pletely take down the falciform ligament. In this way, the 
mesh position can cranially extend up to the hepatic veins 
and the esophagus to assure an adequate overlap. The hernia 
defect was not primarily closed by sutures. After introducing 
and unfolding the mesh, intraabdominally anchoring sutures 
were placed to fix the mesh parallel to the abdominal wall. 
We used a Composite Mesh in all patients (Parietex com-
posite, Medtronic; USA). Endoscopic tacks (AbsorbaTack, 
Medtronic; USA) were placed in a double-crown around the 
hernia defect and the edges of the mesh wherever positioning 
was safe. Whenever a positioning of endoscopic tacks was 
unsafe we did not rely on the non-fixation but rather used a 
combination of fibrin glue in the far cranial region and tacks 
as far as possible for mesh fixation. In all cases, it was at 
least possible to complete the inner crown around the hernia 
defect with endoscopic tacks.

Follow‑up and statistical analysis

During December 2016, a questionnaire on suspicion 
of hernia recurrence based on the patient-reported out-
comes by Baucom et al. was sent to all included patients 
[12]. This ventral hernia recurrence inventory is a simple 
patient-reported outcome measurement to determine hernia 
recurrence. Main contents are two questions regarding the 
patient´s hernia operation: “Do you feel or see a bulge?” and 

Fig. 3   Intraoperative view of 
an open repair of a subxiphoid 
hernia before (a) and after (b) 
mesh implantation (CA Costal 
Arch, DI Diagphram, FT Fatty 
Triangle, RS Rectus Sheath, XI 
Xiphoid) 
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“Do you have physical symptoms or pain at the site”. Non-
responders were contacted by a surgeon by phone calls up to 
three times. If there was still no response, patients were clas-
sified as lost to follow-up. Participants reporting a new bulge 
at the hernia site or with suspicion of a hernia recurrence 
were invited to our outpatient clinic for a clinical examina-
tion. All examinations were performed by two experienced 
surgeons and inconclusive clinical findings were completed 
with a dynamic abdominal sonography or a CT scan.

Statistical analysis was performed using SPSS Version 
22 (IBM, USA). To compare the open and laparoscopic 
approach, the Chi-square test was used for categorical analy-
sis and the Student´s t-test or a single factor variance analy-
ses for continuous data. The significance was defined as p 
value of lower than 0.05.

Results

Twenty-eight patients had undergone surgical repair of a 
subxiphoid hernia between January 2010 and June 2015. 
Twenty of these patients (71.4%) were treated with an open 
approach and a retromuscular mesh repair and 8 patients 
received a laparoscopic IPOM repair. Patients’ gender, age 
and body-mass-index (BMI) did not differ significantly 
between the two treatment-groups. The mean length of 
hospital stay was longer after open repair (11.5 vs. 7.0, 
respectively) but without reaching statistical significance 
(p = 0.464). Both groups included patients with thoracic and 
abdominal previous operations as (Table 1).

As shown in Table 2 the hernia sizes in terms of length, 
width and EHS classification did not vary in their treatment 
by open or laparoscopic repair. All patients were treated by 
a planned elective operation. The mean duration of lapa-
roscopic surgery was significantly more than 1 h shorter 
than the mean operative time for an open subxiphoid her-
nia repair (168.1 min vs. 96.1 min, respectively; p = 0.012). 
In 95.0% of the open operations (n = 19) a wound-drainage 
mechanism was used as compared to none after laparoscopic 
repair (p < 0.001). The groups did not differ significantly in 
terms of overall postoperative complications (p  =  0.568) 
but patients following open hernia repair more often devel-
oped severe complications (≥ Grade III) according to the 
classification of Clavien and Dindo (p = 0.223). Following 
open repair postoperative morbidity included a prolonged 
wound drain due to high amounts of fluid secretion and 
three patients with bleeding complications. After laparo-
scopic repair one patient showed gastrointestinal symptoms 

Table 1   Demographic factors

Values as numbers and percentage or in means ± standard deviation
ASA American Society of Anesthesiologists, BMI Body Mass Index

Open repair (n = 20) Laparoscopic 
repair (n = 8)

p value

Sex
 Male 14 (70.0%) 7 (87.5%) 0.633
 Female 6 (30.0%) 1 (12.5%)

Age
 Years 58.8 ± 12.2 60.1 ± 9.8 0.786

BMI
 kg/m2 27.5 ± 4.8 28.4 ± 4.8 0.689

ASA score
 < 3 13 (65.0%) 3 (37.5%) 0.231
 ≥ 3 7 (35.0%) 5 (62.5%)

Hospital stay 11.5 ± 16.9 7.0 ± 1.9 0.464
Previous operation
 Thoracic 3 (15.0%) 3 (37.5%) 0.208
 Abdominal 17 (85.0%) 5 (62.5%)

Table 2   Surgical details and postoperative complications

Values as numbers and percentage or in means ± standard deviation
EHS European Hernia Society, IPOM intraperitoneal onlay mesh

Open repair (n = 20) Laparoscopic 
repair (n = 8)

p value

Hernia size
 Length 11.3 ± 6.9 9.8 ± 6.0 0.594
 Width 9.8 ± 6.7 9.1 ± 3.8 0.793

EHS width
 W1 1 (5.0%) – 0.806
 W2 10 (50.0%) 4 (50.0%)
 W3 9 (45.0%) 4 (50.0%)

Elective operation
 Yes 20 (100%) 8 (100%)

Method
 Sublay 20 (100%) –
 IPOM – 8 (100%)

Duration of surgery
 Minutes 168.1 ± 110.5 96.1 ± 26.3 0.012

Wound drain
 Yes 19 (95.0%) – < 0.001

Postoperative compli-
cation

 Yes 4 (20.0%) 2 (25.0%) 0.568
Grade of complication
 I 1 (25.0%) 2 (100%) 0.223
 II – –
 IIIa –
 IIIb 2 (50.0%) –
 IV 1 (25.0%) –

Reoperation
 Yes 3 (15.0%) – 0.536
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with nausea and vomiting and another patient developed a 
minor surgical side infection at one of the trocar sites. Three 
patients (15.0%) of the open group needed a reoperation 
and none after laparoscopic repair. In one case the bleeding 
was subcutaneous with a consecutive surgical side infec-
tion and in the second case the patient developed a bleeding 
from the muscle with an insufficiency of the closure of the 
anterior fascia diagnosed by ultrasound. These reoperations 
were performed on postoperative day 5 and 6. One patients 
showed an acute bleeding from the muscle layer at the drain 
insertion site and needed a reoperation within the first post-
operative night. This patient also developed an acute on 
chronic renal failure. All three patients undergoing reopera-
tions were preoperatively classified as ASA III and all under 
antiplatelet therapy (Asperin 100 mg).

The median follow-up time after open repair was 48.8 
months (8–76 months) and 32.5 months (4–68 months) after 
laparoscopic repair (p = 0.123) as shown in Table 3. 40% of 
the patients after open repair were lost to follow-up, 12.5% 
after laparoscopic repair. Four patients (n = 3 open; n = 1 
laparoscopic) died within the follow-up time as reason for 
lost to follow-up. Within the follow-up time, we diagnosed 
significantly (p = 0.031) more subxiphoid hernia recurrences 
after laparoscopic repair (42.9%, n = 3) than after open repair 
(0%).

Discussion

Incisional hernias to the subxiphoid region are rare and the 
repair of these hernias is a surgical challenge mainly due 
to the complexity of the anatomic region. We, therefore, 
reviewed our experiences and results with the open and lapa-
roscopic repair of isolated subxiphoid hernias.

Laparoscopic and open repair are both feasible treat-
ment options for subxiphoid hernias. The laparoscopic 
repair offers the advantage of shorter operative times and 
a tendency to lower postoperative morbidity compared to 
the open hernia repair. In our case, the operative time of 
laparoscopic repair was almost an hour shorter than the open 

repair. One of the main reasons for the shorter operative 
time of laparoscopic repair is an excellent visualization of 
the hernia defect and an easier anatomic preparation of the 
hernia site. Besides these facts, the previous incision can 
be avoided and the tissue trauma is minimal [10]. In our 
opinion, the only crucial technical point during the lapa-
roscopic repair is the mesh fixation to the cranial side. It 
is necessary to completely dissect the falciform ligament 
down to the hepatic veins for an adequate overlap to the 
cranial side. With the diaphragm on the cranioventral side 
of the mesh, tack fixation might penetrate and injure vital 
thoracic structures and should, therefore, be avoided on this 
side of the mesh. Some authors describe a non-fixation of 
the cranial mesh overlap with the idea of the intraabdomi-
nal pressure exerted by the liver and the stomach fixing the 
prosthesis after desufflating the pneumoperitoneum [3, 4, 
7]. Others report a fixation using a combination of tacks 
and transfascial or intracorporeal nonabsorbable sutures [9, 
10]. Whenever possible we preferred creating a fixation with 
endoscopic tacks while being cautious of the diaphram. For 
the eight patients we treated laparoscopically we did not rely 
on the method of non-fixation to the cranial side, and there-
fore, used fibrin glue for an additional fixation of the mesh 
to the diaphragm. But in conclusion, this technical problem 
remains the unsolved weak spot of laparoscopic repair of 
subxiphoid hernias.

For open hernia repair Conze et al. accurately described 
the preparation of the retroxiphoid space and the opening 
of the “fatty triangle” in their anatomic study: By transect-
ing the posterior rectus sheath from the costal margins the 
retroxiphoid space can be entered [5]. Blunt dissection of 
the fatty tissue directly behind the xiphoid process creates 
an open space without injuring the peritoneum to achieve a 
wide cranial overlap of the hernia defect (Fig. 3). This large 
tissue trauma might be one of the reasons for the higher 
postoperative morbidity following open hernia repair in our 
study. Even though the difference of postoperative morbidity 
between the two operative groups did not achieve statistical 
significance, it cannot be left unmentioned that patients in 
this study after open repair had more severe complications 
according to the grading of Clavien and Dindo. Three of 
these patients also required a reoperation all due to bleeding 
complications. In one of these cases an acute bleeding was 
probably caused by the inserted drain and led to a reopera-
tion within the first postoperative night. Drains were placed 
in 19 of 20 open hernia repairs (95%) and none after laparo-
scopic repair. In both other cases undergoing a reoperation 
the bleeding was not indicated by the drain. Drains were 
mainly removed within the first two postoperative days, only 
in one patient prolonged fluid secretion required a therapy 
by leaving the drainage for 7 days. According to a recent 
Cochrane review there is not enough evidence to make a 
final decision whether wound drains after incisional hernia 

Table 3   Follow-up

Values as numbers and percentage or in means ± standard deviation
*Underpowered: assuming a delta in recurrence rates of 10% with a 
Standard deviation of 10%, a Typ-I error of 0.05 and a sample size of 
each sample of n = 7, the statistical power (Typ-II error) is 46%

Open repair (n = 20) Laparoscopic 
repair (n = 8)

p value

Follow-up time
 Months 48.8 ± 24.3 32.5 ± 24.5 0.123

Lost to follow-up 8 (40.0%) 1 (12.5%)
Recurrent hernia 0 3 (42.9%) 0.031*
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repair are associated with improved or even worse outcomes 
[13]. But also due to our present results, we are a lot more 
reserved in terms of using wound drains after open hernia 
repair or at least pay more attention to bleeding from the 
inserted site.

Initial descriptions of subxiphoid hernia repair using 
a suture closure by bringing together the retracted fascial 
margins reported a high recurrence rate of up to 80% [6, 7]. 
With the usage of a permanent mesh the recurrence rates 
after open hernia repair have been reported to be around 
30% [6, 7, 14] and after laparoscopic repair to be between 
10 and 30% [3, 7, 10]. We found an overall recurrence rate 
of 15.8% after a median follow-up time of 3.8 years (46.2 
months). Even though the laparoscopic hernia repair has a 
significantly higher recurrence rate in our study these results 
should be viewed with caution. The sample size is obviously 
not large enough to achieve an adequate statistical power as 
shown in the exemplary power calculation at the appendix of 
Table 3. Furthermore, our recurrence rate after open repair 
could be underestimated due to the higher rate of lost to 
follow-up. We are, therefore, not able to make a reliable con-
clusion regarding the comparison of recurrence rates after 
laparoscopic and open repair of subxiphoid hernias.

The small sample size and the retrospective design are 
obviously the main limitation to the present study. But as 
subxiphoid hernias are rare this makes prospective or even 
randomized controlled trials challenging. More observa-
tional studies or registry data evaluation with larger sample 
sizes are, therefore, desirable.
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