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Abstract

or symptoms have been observed.

Background: Ventral incisional hernia is a common problem after abdominal surgery. Most patients with these
hernias present with greater omentum and gastrointestinal prolapse. However, hepatic herniation through a ventral
incisional hernia is a rare phenomenon that has been seldom reported in the literature. We report the case of a ventral
incisional hernia with hepatic herniation treated with laparoscopic repair.

Case presentation: A 68-year-old Japanese women with a history of myocardial resection for hypertrophic car-
diomyopathy 1 year earlier was admitted to our hospital with symptoms of vomiting and epigastric pain. Physical
examination showed a 4-cm epigastric mass. Abdominal computed tomography revealed left hepatic lobe hernia-
tion through the lower edge of a mid-sternal incision. We diagnosed the patient with a ventral incisional hernia with
hepatic herniation. The patient underwent laparoscopic hernia repair. During an 18-month follow-up, no recurrence

Conclusions: To the best of our knowledge, this is the first case report of laparoscopic repair of ventral incisional her-
nias with hepatic herniation. Laparoscopic repair was useful and suitable for this rare herniation due to its minimally
invasive nature and ability to achieve sufficient visibility of the surgical field. Laparoscopic repair could be a potential
treatment option for elective surgery for this disease, which is often treated conservatively.
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Background

Ventral incisional hernias are a common problem after
abdominal surgery [1]. Most patients with this hernia
present with greater omentum and gastrointestinal pro-
lapse. However, herniation of abdominal parenchymal
organs such as the liver is a very uncommon situation [2].
Cases of liver prolapse typically occur as congenital or
traumatic diaphragmatic hernias; their association with
ventral incisional hernia is extremely rare. These hernia-
tions cause nausea, discomfort, and sometimes severe
liver dysfunction, which may require surgical repair in
some cases. We report the case of a ventral incisional
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hernia with hepatic herniation that was treated with lapa-
roscopic repair.

Case presentation

A 68-year-old Japanese women presented to our hospital
with vomiting and epigastric pain. Her medical history
included left ventricular myectomy with median ster-
notomy for hypertrophic cardiomyopathy 1 year earlier.
No abnormal vital signs or cardiovascular function were
found. Although she suffered from obesity (body mass
index, 37.3 kg/m?) and fatty liver, laboratory test results
demonstrated normal hemoglobin and hematocrit levels,
normal liver enzymes, and normal renal function. Physi-
cal examination revealed a 4-cm painless mass protrud-
ing through the lower edge of a mid-sternal incision,
which gradually expanded 3 months after the cardiac
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surgery. Abdominal computed tomography revealed
left hepatic lobe herniation through a subxiphoid inci-
sion (Fig. 1a, b), and showed no other abnormal findings
such as cholecystitis. The symptoms were relieved by
manual hernia reduction. However, these same symp-
toms appeared 2 days later, and the patient subsequently
required hospitalization. The patient was unable to
endure the inconvenient and unpleasant symptoms due
to repeated incarcerated hepatic hernias. We considered
that surgical intervention was necessary even though
she was a high-risk surgical patient (American Society
of Anesthesiologists Physical Status Classification, 3)
because the symptoms were relieved after hernia reduc-
tion. She underwent elective laparoscopic hernia repair.
The surgical procedure was performed by modifying
the standard techniques followed for other ventral inci-
sional hernias (Fig. 2a, b). The first trocar was inserted at
the umbilicus, and 5-mm trocars were inserted into the
upper abdomen bilaterally [arranged such that the angle
with the deepest sutured part (the falciform ligament)
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Fig. 1 Abdominal computed tomography showing left hepatic lobe
herniation through an incisional hernia. a Axial view. b Sagittal view
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was about 60° without hindering the mesh fixing position
on the caudal side]. The falciform ligament of the liver
was dissected, a mesh (Ventrio' ST Hernia Patch, C.
R. Bard; Warwick, RI) was spread to completely overlap
the incisional hernia (at least 5 cm), and this mesh was
sutured to the falciform ligament and diaphragm (five
places). In particular, needles (3-0 Polysorb™ GL-222,
Covidien, Mansfield, MA, USA) were inserted into the
diaphragm shallowly and widely, alternating left and right
from the deeper part. The caudal and lateral aspects of
the mesh were fixated in a traditional fashion with trans-
fascial sutures placed through the muscular and fascial
layers of the abdomen. In addition, the surgery was com-
pleted by suturing the mesh to the abdominal wall using
a Lapa-Her-Closure" needle (Hakko Medical; Tokyo,
Japan) (Fig. 3a—d). There were no complications, and she
was discharged home on postoperative day 5. During the
18-month follow-up, no signs or symptoms of recurrence
were observed (Fig. 4).

Discussion and conclusions

The case reported herein has two important clinical
implications: hepatic herniation can occur within a ven-
tral incisional hernia, and laparoscopic repair was useful
in the treatment of this type of hernia. Our case is the
first report of laparoscopic repair of a ventral incisional
hernia with hepatic herniation.

First, prolapse of parenchymal organs such as the liver
is rarely found in a ventral incisional hernia. In most
cases, the contents of a ventral hernia include the small
intestine, colon, and fat or fibrous tissue [3]. According
to a recent report, a search using PubMed from January
2000 to January 2019 showed only 20 cases of parenchy-
mal hernias, only nine of which were hepatic herniation
[2]. Among them, ventral hernia following median ster-
notomy or subxiphoid incisional hernia accounted for
five out of ten cases of liver prolapse, including our case
[4-7]. Hepatic herniation usually protrudes through a
large area of the abdominal wall defect and is less likely
to be incarcerated. Although it causes nausea and epi-
gastric pain, it rarely leads to serious clinical manifes-
tations. However, of note, there have been reports of a
patient with incarceration of the left hepatic lobe caus-
ing acute liver failure and hepatic encephalopathy, and a
patient with incarceration of the right hepatic lobe caus-
ing Budd-Chiari syndrome [8, 9].

Second, this case demonstrated that laparoscopic
repair was useful for a ventral incisional hernia with
hepatic herniation. A review of the literature revealed
no standard treatment strategy for hepatic hernia. Gen-
erally speaking, surgical treatment is selected when
conservative treatment becomes ineffective. Out of the
ten cases of hepatic herniation mentioned previously,
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Fig. 2 Schema of the surgical procedure. a The first trocar was inserted at the umbilicus, and 5-mm trocars were inserted into the upper abdomen
bilaterally. The size of the ventral incisional hernia is 6 x 7 cm (light blue). The purple ellipse is the Ventrio™ ST Hernia Patch. b Suturing to the
falciform ligament and diaphragm, and fixing to the abdominal wall using Lapa-Her-Closure™
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Fig. 3 Laparoscopic view of hernia repair. a Intraperitoneal view of the hepatic herniation. b Dissection of the falciform ligament. ¢ Suturing the
mesh to the falciform ligament in the good working space. d After repair of the ventral incisional hernia
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Fig. 4 Abdominal computed tomography after 6 months. No
recurrence has been observed

four were treated with non-laparoscopic surgery. In
open surgery, positioning of the mesh may be car-
ried out through a variety of methods such as onlay,
sublay, or underlay. However, laparoscopic repair is
based on an underlay approach, which serves to visu-
ally reinforce a substantial portion of the abdominal
wall compared with open procedures [10]. Therefore,
laparoscopic hernia repair is widely used in ventral
incisional hernia. However, a hernia located in a chal-
lenging site, such as a subxiphoid hernia, requires care-
ful selection of surgical approaches and mesh fixation
methods due to high recurrence rates [11-14]. One of
the causes of recurrence is the difficulty in suturing and
mesh fixation due to complex anatomical structures
(the sternum and ribs superior, diaphragm posterior,
and high intra-abdominal pressure with sheering forces
of the musculature in the upper abdomen). Mesh fixa-
tion proves especially difficult, as fixation with tacks
to the diaphragm may cause cardiac tamponade and
serious complications, and is consequently not recom-
mended [3, 15]. Therefore, there is a risk of recurrence
due to mesh displacement. To prevent recurrence,
there have been reports indicating that the liver holds
the mesh in place after desufflation by the excessive
overlap of mesh beyond the uppermost aspect of the
defect and that mesh fixation with fibrin glue was use-
ful [3, 16]. However, in our hepatic herniation case, the
risk of recurrence was expected to be higher due to
extrusion of a parenchymal organ, and we determined
that rigid fixation of mesh was required. In this case,
safe suturing was possible because adequate working
space was secured by the pneumoperitoneum even in
a narrow space, under the diaphragm, in addition to
the magnifying effect. Furthermore, it was possible to

Page 4 of 5

visually confirm absence of mesh sliding during desuf-
flation and the positional relationship between the liver
and the mesh, resulting in certainty of repair. We con-
sider that this technique could be achieved with other
types of meshes and suturing needles. On the other
hand, since there is a risk of complications such as car-
diac tamponade or pneumothorax even with this sutur-
ing technique to the diaphragmatic area, it is important
to avoid cardiovascular and intercostal spaces, to insert
needles shallowly and widely, and master safe suturing
techniques. Laparoscopic repair for hernia with hepatic
herniation might require appropriate patient selection.
However, it provides benefits such as decreased post-
operative pain, decreased incidence of wound infection,
and early rehabilitation [10].

Out of the five cases of subxiphoid hernia with hepatic
herniation mentioned previously, four were obese women
with fatty liver [4, 6, 7]. Liver prolapse was expected due
to the enlarged volume associated with fatty liver and
increased intra-abdominal pressure associated with obe-
sity. Although the true incidence is unknown because this
type of hernia is generally asymptomatic, the incidence
of subxiphoid incisional hernia is reportedly between 1
and 4.2% [12]. Obesity and fatty liver are risk factors in
patients with coronary artery disease requiring coronary
artery bypass graft surgery [17]. In addition, hernias in
these patients are likely to include hepatic herniation.
Although conservative treatment is possible in many
cases, incarcerated liver may cause liver dysfunction and
liver failure. Laparoscopic management of ventral hernias
is recommended in cases with obesity [10], and might
also be a useful option as an elective surgery for these
high-risk surgical patients with hepatic herniation.

In conclusion, hepatic herniation can occur within a
ventral incisional hernia, and be repaired laparoscopically
by suturing the mesh to the falciform ligament and dia-
phragm. Although special consideration must be taken
into account in patients with previous heart disease and/
or hernias following sternotomy, this surgical method is
considered suitable due to its minimally invasive nature
and increased visibility of the surgical field.

Acknowledgements
We would like to thank Editage (www.editage.com) for English language
editing.

Authors’ contributions

TM and MN performed the surgery, analyzed and interpreted data, and
were major contributors in writing the manuscript. KS and YK assisted in the
surgery and contributed to editing. All authors read and approved the final
manuscript.

Funding
No sources of funding were used to complete this manuscript.

Availability of data and materials
Not applicable.


http://www.editage.com

Misumi et al.  Med Case Reports

(2021) 15:56

Ethics approval and consent to participate
Ethical approval was obtained from the ethics committee of Tsuchiya General
Hospital for this report.

Consent for publication

Written informed consent was obtained from the patient for publication of
this case report and all accompanying images. A copy of the written consent
is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare no competing interests regarding the publication of this
article.

Author details

! Department of Surgery, Tsuchiya General Hospital, 3-30 Nakajimacho,
Naka-ku, Hiroshima 730-8655, Japan. 2 Department of Gastroenterologi-
cal Surgery, Hiroshima Prefectural Hospital, 1-5-54 Ujina-Kanda, Minami-ku,
Hiroshima 734-8530, Japan.

Received: 20 December 2020 Accepted: 14 January 2021
Published online: 12 February 2021

References

1.

Diener MK, Voss S, Jensen K, Buchler MW, Seiler CM. Elective midline
laparotomy closure: the INLINE systematic review and meta-analysis. Ann
Surg. 2010;251:843-56.

Luo XG, Lu C, Wang WL, Zhou F, Yu CZ. Giant ventral hernia simultane-
ously containing the spleen, a portion of the pancreas and the left
hepatic lobe: a case report. World J Clin Cases. 2020;8:1721-8.

Bittner R, Bingener-Casey J, Dietz U, Fabian M, Ferzli GS, Fortelny RH, et al.
Guidelines for laparoscopic treatment of ventral and incisional abdominal
wall hernias (International Endohernia Society (IEHS)-part 1. Surg Endosc.
2014,;28:2-29.

Shanbhogue A, Fasih N. Education and imaging. Hepatobiliary and
pancreatic: herniation of the liver. J Gastroenterol Hepatol. 2009;24:170.
Warbrick-Smith J, Chana P, Hewes J. Herniation of the liver via an inci-
sional abdominal wall defect. BMJ Case Rep. 2012; 2012.

Page 5 of 5

Neelamraju Lakshmi H, Saini D, Om P, Bagree R. A ventral incisional hernia
with herniation of the left hepatic lobe and review of the literature. BMJ
Case Rep. 2015; 2015.

Kanakaratne SD, Asokan G, Liyanage C. Unusual case of ventral liver
herniation. ANZ J Surg. 2017;87:950-1.

Eken H, Isik A, Buyukakincak S, Yilmaz |, Firat D, Cimen O. Incarceration of
the hepatic lobe in incisional hernia: a case report. Ann Med Surg (Lond).
2015;4:208-10.

Saujani S, Rahman S, Fox B. Budd-Chiari syndrome due to right hepatic
lobe herniation: CT image findings of two rare clinical conditions. BJR
Case Rep. 2017;3:20160133.

Alexander AM, Scott DJ. Laparoscopic ventral hernia repair. Surg Clin N
Am. 2013;93:1091-110.

. Mackey RA, Brody FJ, Berber E, Chand B, Henderson JM. Subxiphoid inci-

sional hernias after median sternotomy. J Am Coll Surg. 2005;201:71-6.
Losanoff JE, Basson MD, Laker S, Weiner M, Webber JD, Gruber SA. Subxi-
phoid incisional hernias after median sternotomy. Hernia. 2007;11:473-9.
de Mesquita GHA, luamoto LR, Suguita FY, Essu FF, Oliveira LT, Torsani MB,
et al. Simple technique of subxiphoid hernia correction carries a low rate
of early recurrence: a retrospective study. BMC Surg. 2017;17:51.

Raakow J, Schulte-Mater J, Callister Y, Aydin M, Denecke C, Pratschke
J,etal. A comparison of laparoscopic and open repair of subxiphoid
incisional hernias. Hernia. 2018,;22:1083-8.

Kockerling F, Schug-Pass C, Bittner R. A word of caution: never use tacks
for mesh fixation to the diaphragm! Surg Endosc. 2018;32:3295-302.

von Rahden BH, Spor L, Germer CT, Dietz UA. Three-component intra-
peritoneal mesh fixation for laparoscopic repair of anterior parasternal
costodiaphragmatic hernias. J Am Coll Surg. 2012;214:e1-6.

Leviner DB, Zafrir B, Jaffe R, Saliba W, Flugelman MY, Sharoni E. Impact

of modifiable risk factors on long-term outcomes after coronary

artery bypass surgery. Thorac Cardiovasc Surg. 2020. https://doi.
0rg/10.1055/5-0040-1719154.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1055/s-0040-1719154
https://doi.org/10.1055/s-0040-1719154

	Laparoscopic repair of hepatic herniation through a ventral incisional hernia: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


