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Abstract

Introduction: A non-cross-linked porcine acellular dermal matrix was used to reinforce an esophageal hiatal hernia
repair. A second surgery was required 11 months later to repair a slipped Nissen; this allowed for examination of
the hiatal hernia repair and showed the graft to be well vascularized and fully incorporated.

Case presentation: A 71-year-old Caucasian woman presented with substernal burning and significant dysphagia.
An upper gastrointestinal series revealed a type III complex paraesophageal hiatal hernia. She underwent
laparoscopic surgery to repair a hiatal hernia that was reinforced with a xenograft (Strattice™ Reconstructive Tissue
Matrix, LifeCell, Branchburg, NJ, USA) along with a Nissen fundoplication. A second surgery was required to repair a
slipped Nissen; this allowed for examination of the hiatal repair and graft incorporation 11 months after the initial
surgery.

Conclusion: In this case, a porcine acellular dermal matrix was an effective tool to reinforce the crural hiatal hernia
repair. The placement of the mesh and method of fixation are believed to be crucial to the success of the graft. It
was found to be well vascularized 11 months after the original placement with no signs of erosion, stricture, or
infection. Further studies and long-term follow-up are required to support the findings of this case report.
Introduction
A large hiatal hernia is an acquired diaphragmatic de-
fect with migration of the gastroesophageal junction or
variable amounts of stomach with or without intra-
abdominal organs. Serious complications such as stran-
gulation, necrosis, or gastric perforation can occur.
Surgery is usually recommended for types II, III, and
IV hiatal hernias. Hiatal hernia repair is associated
with a high rate of recurrence (9 to 44%) [1,2]. The
high recurrence rate has led to the use of mesh
reinforcement of the crural repair [3,4]. Several types
of synthetic (polytetrafluoroethylene, polypropylene,
Dacron™) and biological (Strattice,™ Alloderm,™ Surgisis,™
Permacol™) matrices, both allogeneic and xenogeneic,
have been applied for the reinforcement of hiatal hernia
repair. Synthetic meshes used for hiatal hernia repair are
permanent and non-absorbable whereas biological
meshes are integrated into the body. Synthetic meshes
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can elicit a foreign body response that results in encapsu-
lation. Foreign bodies can cause long-term infection and
extrusion of the implant. The inflammatory response can
result in reabsorption of the implant and deposition of
scar tissue, which does not have the native structure,
function, or physiology of the original host tissue. The
processing of acellular dermal matrices leaves the struc-
tural architecture intact. Acellular dermal matrices pro-
vide scaffolding for tissue growth with continued
reinforcement, and are readily accepted by the body
without an immunological or foreign body response [5].
This generates tissue that more closely resembles the lost
or damaged tissue.
Although biological meshes are often used in other

parts of the abdomen (incisional and ventral hernias), the
constant movement due to respiration at the esophageal
hiatus has led to concerns over the safety of meshes in
these cases [6]. Stadlhuber et al. have reported mesh
complications in 28 cases after the use of prosthetic
reinforcement. No direct cause for erosion, distal esopha-
geal stenosis, and dense adhesion formation could be
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Figure 2 a: Dissecting out the hiatal hernia. b: Hiatus dissected
out.
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determined. Both the technical aspects of graft placement
and the type of material used were thought to play an im-
portant role in the success of the repair [7]. Many studies
have shown increased complications with the use of syn-
thetic grafts for hiatal hernia repair [8]; however, there is
a paucity of data on the long-term use of biological grafts
at the hiatus [9,10]. In this case report I describe the use
of a non-cross-linked porcine acellular dermal matrix
(PADM) for a large hiatal hernia repair which was evalu-
ated in situ 11 months after placement. It is noteworthy
that the mesh was shown to be intact and well vascular-
ized with no signs of erosion, stricture, or infection11
months after placement. To the best of my knowledge
this is the first case in which revascularization was
observed in a patient several months after surgery.

Case presentation
A 71-year-old Caucasian woman presented with acid re-
flux symptoms of substernal burning and significant dys-
phagia. A barium swallow and endoscopy showed distal
esophageal narrowing and a hiatal hernia. A repeat upper
gastrointestinal (GI) series revealed a type III complex
hiatal hernia with a significant paraesophageal component
(Figure 1). The paraesophageal component was causing
the distal esophageal narrowing, which was confirmed by
a computed tomography scan. Surgery was recommended
because her symptoms were caused by both gastroeso-
phageal reflux disease (GERD) and the external compres-
sion of the distal esophagus from the paraesophageal
component.
The patient underwent laparoscopic reduction and re-

pair of the complex type III hiatal hernia with a Nissen
fundoplication to treat GERD. She had a large hiatal de-
fect (6cm) with what appeared to be a complex hernia
with both paraesophageal and sliding components. The
posterior esophageal dissection cleared the hiatus
(Figure 2), but the diaphragm and both crura were ex-
tremely thinned out. Primary repair was carried out
using O Ethibond sutures (ETHICON, Somerville, NJ,
USA); however, owing to the condition of the hiatus it
Figure 1 Type III complex paraesophageal hiatal hernia.
was reinforced with an 8 × 8cm piece of Strattice™
xenograft (Figure 3). The graft was cut into a modified
U shape with very short arms in the U portion
(Figure 4). The O Ethibond suture was used at the apex
of the crural repair inferiorly up at the superior portion
of the crural repair (Figure 5), and then on the left upper
side. The area on the right side was insufficient to suture
the overlay patch; therefore ARTISS fibrin glue (Baxter,
Deerfield, IL, USA) was used underneath the graft to
stick it to the underlying fascia (Figure 6). A posterior
stitch was placed in the posterior fundus for marking.
The fundus was brought around the retroesophageal
space and the fundoplication was carried out. The pa-
tient tolerated the procedure well and was transferred to
the recovery room in a stable condition.
Figure 3 Primary repair of hiatal hernia.



Figure 4 Modified U shape of the porcine accellular dermal
matrix graft.

Figure 6 Strattice™ graft cruraplasty.

Freedman Journal of Medical Case Reports 2012, 6:234 Page 3 of 5
http://www.jmedicalcasereports.com/content/6/1/234
The patient was discharged on a soft diet and she did
well over the ensuing months. Approximately 11 months
after the initial surgery she was admitted to my hospital
with severe nausea and vomiting. An upper GI series
Figure 5 a: Suturing in Strattice™ at the apex of the crural
repair. b: Top stitch at superior portion of the crural repair.
and subsequent endoscopy revealed a slipped Nissen,
with the wrap around the proximal stomach and not at
the esophagogastric junction.
She underwent laparoscopic revision of the wrap. The

previously placed PADM was well incorporated overly-
ing the hiatus and it actually looked like normal fascia. It
was still intact and well vascularized with minimal adhe-
sions (Figure 7). The few adhesions were taken down
with a suction device. The hiatus did dilate anterior to
the graft, which was closed with three interrupted 0
Ethibond sutures to make the hiatus secure. At this
point the slipped Nissen was repaired. Postoperative
upper GI was normal and the patient has continued to
progress over the ensuing nine months.

Discussion
In cases of hiatal hernias, repetitive stresses at the
esophageal hiatus such as coughing, straining, sneezing,
and laughing can lead to a very high rate of hernia re-
currence. Recurrences of hiatal hernias can be attributed
to many factors; however, the absence of a strong fascia
at the hiatus is believed to lead to suture pull-out. The
application of grafts to reinforce the hiatal repair has
resulted in a decrease of hernia recurrence [3]. Several
controversies are associated with graft reinforcement:
Figure 7 Strattice™ Reconstructive Tissue Matrix 11 months
after initial repair.
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indication for graft placement, the type of graft used, the
placement of the graft relative to the hiatus and esopha-
gus, and how the graft is anchored. Synthetic non-
absorbable meshes have been shown to cause many
complications such as erosion into the stomach or
esophagus, adhesions, mesh contraction, fistulas, and
strictures [6,7,11]. The severity of these complications
has led to the development of alternatives that resist vis-
ceral erosions, provide scaffolding for tissue growth, and
continue to reinforce the hiatal repair. Biological grafts
are ideal for this purpose. Unfortunately, there are few
long-term studies on the use of biological grafts at the
esophageal hiatus.
A study has compared patients who received a primary

hiatal hernia repair versus a primary repair reinforced
with a non-cross-linked porcine small intestine sub-
mucosa (SIS). They initially reported that the biologic
prosthesis reduced hernia recurrence after six months
[9]. It was later reported that there was no significant
difference in hernia recurrence after five years between
the two groups [10]. In this case, SIS was chosen be-
cause it is absorbable; therefore the reinforcement would
be present for the crucial period immediately after sur-
gery, but absorbed later to prevent other mesh-related
complications. Because short-term benefits derived from
reinforcement with SIS would be erased after five years,
a non-absorbable biological mesh should provide better
long-term results.
In this case I selected a non-cross-linked acellular tis-

sue matrix derived from porcine dermis that supports
tissue regeneration and undergoes rapid revasculariza-
tion without a significant inflammatory or immuno-
logical response in animal models [5,12,13]. This should
lower the rate of long-term complications such as infec-
tion and erosion. Non-cross-linked PADMs have been
shown to cause fewer adhesions than synthetic meshes
[14] or cross-linked PADMs [15]. Our previous experi-
ence with Strattice™ grafts in abdominal wall repair led
us to utilize this graft to reinforce the primary hiatal her-
nia repair. Despite the thinness of the crura, a primary
repair of the hiatal hernia was initially attempted. It is
important to always attempt a primary repair when
employing biological grafts in order to provide the graft
with a matrix to begin the regeneration process.
The most commonly used graft shapes tend to be a U

shape which partially surrounds the esophagus, a rect-
angular mesh fixed to both the right and left crus, and
the keyhole that completely surrounds the esophagus. I
consider the placement of the mesh in a U shape to be
extremely important because circumferential graft place-
ment can lead to swallowing issues if the graft contracts.
It is important to achieve a good overlay of the graft
without using excess material. The suture line from the
primary hiatal closure can cause a ridge that makes
sufficient overlay of the graft more difficult. Sutures were
used to initially secure the graft; however, optimal tissue
apposition was achieved with fibrin glue. This prevents
migration or slippage of the graft in the dynamic envir-
onment of the hiatus.
Complications arising from the Nissen fundoplication

required the patient to undergo a second surgery to re-
pair the slipped wrap. It is difficult to determine the
exact cause of the slipped wrap; however, it is possibly
related to the construction of the original wrap. The
follow-up surgery allowed for observation of the pro-
gress of the hiatal repair 11 months after the initial sur-
gery. There were a few adhesions that were taken down
with a suction device. The graft was well incorporated
overlying the hiatus and actually looked like normal
fascia with no sign of graft contraction. The hiatus did
dilate anterior to the repair; however, the portion rein-
forced with the non-cross-linked PADM was still intact.
Dilation anterior to the graft is a common issue in these
cases: placing the graft in a C shape might provide better
reinforcement of the hiatus and prevent this complica-
tion. Strattice™ is non-absorbable and quickly vascu-
larizes, making it ideal for reinforcement of a hiatal
hernia repair when dealing with the dynamic environ-
ment around the esophagus.
Conclusion
Acellular tissue matrices have been shown to be safe and
effective for abdominal wall repair. Although there is a
paucity of data on the long-term outcomes of biological
grafts at the esophageal hiatus they have been successful
at lowering the rate of recurrence in the short term. This
case report shows that in this case the non-cross-linked
PADM did reinforce the hiatal hernia repair without add-
itional mesh-related complications. Strattice™ was chosen
because it is non-absorbable and should provide long-
term reinforcement of the paraesophageal hernia repair.
The graft was intact and well incorporated overlying the
hiatal repair 11 months after the initial surgery. Proper
technique when placing the graft is important: good over-
lay, efficient tissue apposition, and placing the graft in a
non-circumferential manner are essential to a successful
reinforcement of the primary hiatal repair. More studies
are needed to support the claim that there are long-term
benefits to this approach to hiatal hernia repair and use of
non-cross-linked PADMs in this application.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.



Freedman Journal of Medical Case Reports 2012, 6:234 Page 5 of 5
http://www.jmedicalcasereports.com/content/6/1/234
Competing interests
The author declares that there are no competing interests.

Acknowledgements
Writing assistance was provided by Synergistic Technical Consulting.

Received: 18 February 2012 Accepted: 30 May 2012
Published: 9 August 2012

References
1. Hashemi M, Peters JH, DeMeester TR, Huprich JE, Quek M, Hagen JA,

Crookes PF, Theisen J, DeMeester SR, Sillin LF, Bremner CG: Laparoscopic
repair of large type III hiatal hernia: objective follow-up reveals high
recurrence rate. J Am Coll Surg 2000, 190:553–561.

2. Granderath FA, Carlson MA, Champion JK, Szold A, Basso N, Pointner R,
Frantzides CT: Prosthetic closure of the esophageal hiatus in large hiatal
hernia repair and laparoscopic antireflux surgery. Surg Endosc 2006,
20:367–379.

3. Zehetner J, DeMeester SR, Ayazi S, Kilday P, Augustin F, Hagen NA,
Lipham JC, Sohn HJ, DeMeester TR: Laparoscopic versus open repair of
paraesophageal hernia: the second decade. J Am Coll Surg 2011,
212:813–820.

4. Granderath FA, Schweiger UM, Kamolz T, Asche KU, Pointner R:
Laparoscopic nissen fundoplication with prosthetic hiatal closure
reduces postoperative intrathoracic wrap herniation. Arch Surg 2005,
140:40–48.

5. Sandor M, Xu H, Connor J, Lombardi J, Harper JR, Silverman RP,
McQuillan DJ: Host response to implanted porcine-derived biologic
materials in a primate model of abdominal wall repair. Tissue Eng Part
A 2008, 14:2021–2031.

6. Antoniou SA, Pointner R, Granderath FA: Hiatal hernia repair with the use
of biologic meshes: a literature review. Sug Laparosc Endosc Percutan Tech
2011, 21:1–9.

7. Stadlhuber RJ, Sherif AE, Mittal SK, Fitzgibbons RJ, Brunt LM, Hunter JG,
DeMeester TR, Swanstrom LL, Smith CD, Filipi CJ: Mesh complications after
prosthetic reinforcement of hiatal closure: a 28-case series. Surg Endosc
2009, 23:1219–1226.

8. Trus TL, Bax T, Richardson WS, Branum GD, Mauren SJ, Swanstrom LL,
Hunter JG: Complications of laparoscopic paraesophageal hernia repair.
J Gastrointest Surg 1997, 1:221–227.

9. Oelschlager BK, Pellegrini CA, Hunter J, Soper N, Brunt M, Sheppard B, Jobe
B, Polissar N, Mitsumori L, Nelson J, Swanstrom L: Biologic prosthesis
reduces recurrence after laparoscopic paraesophageal hernia repair. Ann
Surg 2006, 244:481–490.

10. Oelschlager BK, Pellegrini CA, Hunter JG, Brunt ML, Soper NJ, Sheppard BC,
Polissar NL, Neradilek MB, Mitsumori LM, Rohrmann CA, Swanstrom LL:
Biologic prosthesis to prevent recurrence after laparoscopic
paraesophageal hernia repair: long-term follow-up from a multicenter,
prospective, randomized trial. J Am Coll Surg 2011, 213:461–468.

11. Tantum RP, Shalhub S, Oelschlager BK, Pellegrini CA: Complications of PTFE
mesh at the diaphragmatic hiatus. J Gastrointest Surg 2008, 12:953–957.

12. Conner J, McQuillan D, Sandor M, Wan H, Lombardi J, Bachrach N, Harper J,
Xu H: Retention of structural and biochemical integrity in a biological
mesh supports tissue remodeling in a primate abdominal wall model.
Regen Med 2009, 4:185–195.

13. Silverman RP: Acellular dermal matrix in abdominal wall reconstruction.
Aesthet Surg J 2011, 31:24S–29S.

14. Burns NK, Jaffari MV, Rios CN, Mathur AB, Butler CE: Non-cross-linked
porcine acellular dermal matrices for abdominal wall reconstruction.
Plast Reconst Surg 2010, 125:167–176.

15. Butler CE, Burns NK, Campbell KT, Mathur AB, Jaffari MV, Rios CN:
Comparison of cross-linked and non-cross-linked porcine acellular
dermal matrices for ventral hernia repair. J Am Coll Surg 2010,
211:368–376.

doi:10.1186/1752-1947-6-234
Cite this article as: Freedman: Full incorporation of Strattice™
Reconstructive Tissue Matrix in a reinforced hiatal hernia repair:
a case report. Journal of Medical Case Reports 2012 6:234.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	link_Fig1
	link_Fig2
	link_Fig3
	Discussion
	link_Fig4
	link_Fig5
	link_Fig6
	link_Fig7
	Conclusion
	Consent
	Competing interests
	Acknowledgements
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15

