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Abstract

Background Enterothorax (ET) is a rare complication after hepatic surgery. The literature in this field is limited and
mainly based on case reports. The aim of this study was to review our department’s experience.

Patients and methods We retrospectively analyzed 602 patients who underwent hepatic resection between November
2008 and December 2016. Major hepatic surgery (n = 321) was defined as right or extended right hepatectomy
(n = 227), left or extended left hepatectomy (n = 63), trisegmentectomy (n = 13), and living donor liver trans-
plantation (n = 18). ET cases were identified by analyzing clinical courses and radiological imaging.

Results ET was observed in five out of 602 patients (0.8%). All patients developed the complication after major
hepatic surgery (five out of 321, 1.6%). ET exclusively occurred after right (n = 3) or extended right hepatectomy
(n = 2). Median time to diagnosis was 22 months. Radiological imaging showed herniation of small (n = 2), large
bowel (n = 2), or omental fat (n = 1) with a median diaphragmatic defect of 3.9 cm. Two patients presented with
acute incarceration and underwent emergency surgery, one patient reported recurrent pain and underwent elective
repair, and two patients refused surgery. Follow-up imaging in two operated patients showed no recurrence of ET
after 36 and 8 months.

Conclusions Patients after right hepatectomy have a substantial risk of ET. Acute right upper quadrant pain and/or
dyspnea after hepatectomy should be investigated with adequate radiological imaging. Elective surgical repair of ET

is recommended to avoid emergency surgery in case of incarceration.

Introduction

Enterothorax (ET) is defined as a prolapse of abdominal
viscera to the thoracic cavity [1]. In contrast to diaphrag-
matic hernia, no peritoneal sac is present and abdominal
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organs are directly penetrating into the chest. Generally,
congenital ET [2] as a distinct entity can be distinguished
from ET secondary to traumatic or iatrogenic diaphrag-
matic defects [3]. While posttraumatic ET is a well-de-
scribed complication of blunt or penetrating trauma [4],
much less is known about ET after elective abdominal
surgery. Recently, an increase in ET in the era of mini-
mally invasive surgery has been suggested, probably
caused by less adhesion formation after laparoscopy com-
pared with the open transabdominal approach [5]. Iatro-
genic ET has been reported after esophagectomy and total
gastrectomy [6-8], but also following radio frequency
ablation of liver tumors [9] and major liver resection
[10-13]. In retrospective cohort studies, the published
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incidence of ET after major hepatic resection varies
between 0.6 and 1.0% [10, 14]. Clinically, patients often
present as an emergency with acute symptoms of bowel
obstruction, recurrent upper abdominal pain, or respiratory
distress [10]. Prompt detection and therapy of ET has been
shown to correlate with improved prognosis [10]. In this
setting, it was challenging to review our department’s
experience with ET after major hepatic surgery.

Patients and methods

We retrospectively analyzed all patients (n = 762) who
underwent hepatic surgery between November 2008 and
December 2016 at the University Hospital of Zurich,
Switzerland. After exclusion of minor hepatic procedures
(cyst deroofing, cryoablation, radio frequency ablation, and
hepatic artery infusion pumps, n = 57) and of patients
without adequate radiological (CT scan or MRI) follow-up
(benign pathology and living liver donors, n = 103), 602
patients were eligible for analysis (Fig. 1). The study
cohort consisted of patients after major liver resection (> 3
segments, n = 321), wedge resections or segmentectomies
(n = 234), and bisegmentectomies (n =47). In detail,
major liver resection was defined according to the Brisbane
2000 terminology [15] as right hepatectomy (RH)
(n = 166), extended RH (n = 61), left hepatectomy (LH)
(n=139), extended LH (n=24), trisegmentectomy

(n = 13), and living liver donor transplantation (n = 18).
Nineteen patients underwent additional diaphragmatic
resection during major hepatectomy. Thirty-six resections
were performed laparoscopically (6%); all of them were
minor resections (21 atypical or wedge resections, six
segmentectomies, and nine bisegmentectomies). Sixty-one
patients underwent concomitant thermal ablation during
liver surgery (radio frequency ablation, microwave ablation
or nanoknife). Postoperative radiological imaging (CT or
MRI scans) of all eligible patients was reviewed by an
experienced radiologist (C.R.). Enterothorax was defined
as a defect in the diaphragm with herniation of abdominal
viscera to the thoracic cavity. When a disruption of the
posterolateral aspect of the diaphragm was seen and the
defect was present also on preoperative exams, it was
considered a Bochdalek hernia [16]. Records of patients
who developed ET were reviewed with respect to demo-
graphic characteristics, symptoms, diagnostic workup,
surgical procedures, postoperative course and long-term
outcome. Baseline characteristics were summarized as
mean (standard deviation) or median [range] for continu-
ous variables and frequencies and percentages for cate-
gorical variables, respectively. Institutional review board
approval was obtained for this study (BASEC-Number
2017-01878).

Fig. 1 Flow diagram
representing the all eligible
patients (n = 762) and the
patients included in the
retrospective analysis (n = 602)
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Systematic literature search

We performed a systematic literature search with the key
words «enterothorax and liver resection» and «diaphrag-
matic hernia and liver resection» on March 8, 2018. Two
authors (G.M. and C.K.) independently screened MED-
LINE, Cochrane, and PubMed databases. The literature
search was restricted to abstracts and papers published in
the English language. Inclusion criteria were each type of
publication describing an ET in adults after any type of
liver resection for any reason, including living donor
hepatectomy and living donor transplantation.

Results
Own experience

After a mean radiological follow-up of 22.7 months
(£ 22 months), the rate of ET after any type of liver
resection was 0.8% (5/602). ET was exclusively diagnosed
after RH (n = 3) and extended RH (n = 2), resulting in an
incidence of 1.6% after major liver resection (5/321) and
2.2% (5/227) after (extended) RH. Patient characteristics
and details of surgical procedures are shown in Table 1.
The indications for initial surgery in patients who devel-
oped ET were echinococcosis (n = 2), cholangiocellular
carcinoma (n =1), liver metastatic colorectal cancer
(n=1), and giant hemangioma (n = 1). None of the
patients with ET had an additional diaphragmatic resection
or simultaneous thermal ablation at initial hepatic surgery.
Five patients were diagnosed with Bochdalek hernia (two
bilateral, two right, and one left); none of them developed
ET at follow-up. Likewise, none of the patients undergoing
laparoscopic liver resection was diagnosed with ET at FU.

Details of patients with ET are summarized in Table 2.
Four cases were diagnosed by means of CT scan (Figs. 2,
3) and one by MRI. Median follow-up until diagnosis of
ET was 22 months (range 5-96 months). The mean pre-
operative BMI of patients with ET was 28.2 kg/m?
(+ 3.2 kg/m?), and the median size of the diaphragmatic
defect was 3.9 cm (2.5-5.5 cm) with herniation of small
bowel (n = 2), colon (n = 2), or omental fat (n = 1) to the
right chest. In one patient with minor symptoms, ET was
diagnosed during regular follow-up, one patient com-
plained of chronic right upper quadrant abdominal pain and
underwent surgery in an elective setting, and two patients
presented with acute incarceration and underwent imme-
diate surgical repair, whereas one patient was completely
asymptomatic and refused surgery. Open revisional surgery
was performed in all three cases, and the diaphragmatic
defect was closed with non-absorbable sutures (Fig. 4).
Reoperated patients had a BMI of 23.7 kg/m?, 26 kg/m?,
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Table 1 Patients characteristics

Patients characteristics (n = 602) Number Mean
(%) (£ SD)
Age (years) 58.5 (£ 14)
Gender
Male 393 (65.3)
Female 209 (34.7)
Etiology
Primary liver malignancy 167 (27.7)
Metastatic liver disease 301 (50)
Benign liver pathology 50 (8.3)
Gallbladder cancer 26 (4.3)
Echinococcosis 37 (6.2)
Healthy living donor 9 (1.5)
Cirrhosis 12 (2)
Operation
Major liver resection 321 (53.3)
RH 166 (51.7)
Extended RH 61 (19)
LH 39 (12.2)
Extended LH 24 (7.5)
Trisegmentectomy 13 (4)
Living donor transplantation 18 (5.6)
Minor liver resection 281 (46.7)
Wedge resection or segmentectomy 234 (83.3)
Bisegmentectomy 47 (16.7)
Number of laparoscopic resections 36 (6)
Concomitant diaphragmatic resection 21 (3.5)
Concomitant thermal ablation 61 (10.1)
RFA 25 (41)
MWA 24 (39.4)
Nanoknife 12 (19.6)
Patients undergoing more than one liver 47 (7.8)
resection
Follow-up (months) 22.7 (£ 22)

RFA, radio frequency ablation; MWA, microwave ablation

and 37.8 kg/m?, respectively. Radiological follow-up (MRI
and CT scan) was available in two patients after 36 and
8 months without evidence of recurrence. One asymp-
tomatic patient with prolapsed omental fat refused to
undergo the advised revisional intervention; follow-up
imaging showed neither progression of ET nor evidence of
an enlarged diaphragmatic defect after 34.5 months.

Review of the literature

The literature search identified ten publications totaling 22
patients with ET after liver resection or living donor
transplant (Table 3). In detail, there was one review of the
literature [17], three retrospective cohort studies
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Fig. 2 CT scan showing a
herniated small bowel loop
(arrowheads) 5 months after
right hemihepatectomy in the
coronal (a) and sagittal

(b) plane

Fig. 3 (a) CT scan showing a
prolapse of the right hemicolon
through a diaphragmatic defect
(arrowheads). (b) The defect
can be located in the dorsal
diaphragm in the sagittal view

[ |

Fig. 4 Direct single-suture closure of the diaphragmatic defect

[10, 14, 18], five case reports [11-13, 19, 20], and one
letter to the editor [21]. One case report was excluded
because the main text was written in Japanese [22].
Patients with ET presented at a mean age of 48.5y, and the
median time from initial surgery to diagnosis of ET was
20 months. The incidence after RH (n = 14) was almost

@ Springer

five times higher than after LH (n = 3). Eleven out of 22
cases (50%) were observed after living donor hepatectomy
(RHn =8, LHn =1, not described n = 2), two cases after
living donor transplant, five after oncological resections,
and four after hepatectomy for benign pathology.

All except two asymptomatic patients presented with
right upper quadrant abdominal pain plus symptoms of
bowel obstruction. CT scan was the diagnostic modality in
all cases. Herniated viscera (described in 11 patients) were
colon (n = 7), small bowel (n = 3), and stomach (n = 1). In
one patient, reoperation was performed via thoracotomy,
and all other cases underwent transabdominal surgery.
Non-absorbable suture material was used to close the
diaphragmatic defect in all patients, and an additional non-
absorbable mesh was used in five cases. In two patients
with intestinal obstruction, small bowel resection was
performed.

Discussion

ET is a rare complication after liver surgery. The total
incidence of 1.6% after major liver resection and 2.2%
after (extended) RH in this retrospective study compares
well with the literature [10]. Interestingly, all five patients
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Table 3 Literature on enterothorax after liver resection in adults

Author and year [reference number] Type of publication

Number of
patients analyzed

Number of patients with ET and main pathology

Livingstone 2016 [17]

Tabrizian 2012 [10] Retrospective cohort study

Kousoulas 2011 [18]
Yaprak 2011 [14]
Hawxby 2006 [11]
Vernadakis 2012 [12]
Jeng 2015 [13]
Dieter 2011 [20]
Perwaiz 2010 [19]
Mizuno 2014 [22]

Retrospective cohort study
Retrospective cohort study
Case report

Case report

Case report

Case report

Case report

Letter to the editor

Literature review and case report

- 2 after living donor right hepatectomy

993 10 (5 after malignant disease, 4 after
benign disease, 1 after living donor transplant)

87 2 living donor hepatectomy

181 1 after right donor hepatectomy

- 1 after right donor hepatectomy

- 1 after right donor hepatectomy

- 1 after right donor hepatectomy

- 2 after living donor right hepatectomy
- 1 after living donor liver transplant

- 1 after living donor left hepatectomy

of this series developed ET following RH or extended RH.
The increased risk for ET after major right hepatic resec-
tion was confirmed by our review of the literature, showing
an almost five times higher rate after RH compared with
LH. At the time of diagnosis, the majority of our patients
were symptomatic with chronic right upper abdominal pain
or signs of acute intestinal obstruction after a median
period of 22 months from the primary operation, which is
similar to other research [10].

Known risk factors for ET after liver surgery are major
resections for large hepatic lesions, RH or extended RH
[10], direct trauma or thermal injury to the diaphragm, poor
nutritional status, postoperative ascites, high pressure gra-
dient between abdomen and thorax, and fragile diaphrag-
matic tissue [9, 11, 23, 24]. Likewise, all our patients
developed ET after RH or extended RH, and two out of five
patients with ET underwent surgery because of a large
hepatic lesion. Mean preoperative BMI was 28.2 kg/m2,
indicating that overweight may play a role as a risk factor
for ET. Postoperative mild ascites was present in one
patient with ET only, and none underwent simultaneous
thermal ablation during hepatic surgery. 7.8% of our
patients underwent more than one resection, and none
developed ET.

Tabrizian et al. found that patients requiring a simulta-
neous diaphragmatic resection are at increased risk of ET at
follow-up (5.4 vs. 0.7%, p = 0.011) [10]. In contrast, none
of our ET patients underwent diaphragmatic resection
during initial hepatic surgery. In conclusion, the extent and
type of the initial liver resection seems to be a critical
factor for the development of ET.

During surgical mobilization of the liver, small
diaphragmatic lesions may remain unnoticed. Because of
the strong contractile force of the diaphragm [25], these
microlesions may enlarge with time, leading to a trans-
mural diaphragmatic defect and ET. The sinewy central

part of the diaphragm (pars tendinea) is strong and resistant
to traction forces, whereas on the right side, small muscular
lesions are more likely to enlarge with time. Accordingly,
ET occurs more frequently after right hepatectomy. In
contrast, large diaphragmatic defects, such as resections,
are usually meticulously closed during initial surgery,
which may explain the absence of ET after simultaneous
diaphragmatic resection in our series.

The existing literature suggests that living liver donors
are at increased risk for ET [11-13, 18]. Kousoulas et al.
[18] analyzed 87 (RH n =36, LH n = 47) living donor
transplantations. Three donors (3.5%)-all after RH—were
diagnosed with ET. In contrast, none of the nine liver
donors in our study (RH n =7, LH n = 2) developed ET.
However, we do not perform routine radiological follow-up
in liver donors, and consequently, some cases might have
been missed. In a recent review of the literature, the inci-
dence of ET in living liver donors was 2.3% [17].
Obstruction or strangulation was present in 45% of ET
cases, necessitating bowel resection in a substantial pro-
portion of patients. Consequently, the authors suggested
radiological screening with conventional chest radiography
in living liver donors to improve early diagnosis of ET. In
our experience, however, conventional chest radiography
has shown a limited sensitivity for the detection of
diaphragmatic defects, and therefore, we have excluded all
patients without cross-sectional follow-up imaging. In
malignant cases, standard oncological aftercare including
CT scan or MRI is usually adequate to detect ET at an early
asymptomatic stage. However, as cross-sectional imaging
is usually not performed in benign cases at follow-up; we
are convinced that a specific radiological surveillance
program may be useful, particularly in high-risk situations
such as RH, obesity, or particularly frail diaphragmatic
tissue. Indication and timing of surgery in asymptomatic
patients with radiologically proven ET 1is another
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controversial issue. In our experience, the high proportion
of emergency interventions in this subset of patients clearly
suggests a low threshold for early elective surgical repair.

Although ET is rare after major liver surgery, it is a
well-known complication after esophagectomy [5, 26-30],
especially after minimally invasive approach [8, 31-33].
During esophagectomy, the esophageal hiatus is left open
to provide adequate passage of the conduit to the chest.
This causes an increased risk of herniation of abdominal
contents into the thoracic cavity [26-28]. The increased
incidence of ET after minimally invasive esophagectomy is
most likely caused by reduced adhesion formation
[8, 31, 32]. In a meta-analysis comparing the incidence of
symptomatic ET after minimally invasive and open
esophagectomy [33], an almost fivefold increase after the
minimally invasive approach was found [33]. Similarly,
laparoscopic and robotic-assisted liver resections have
become popular in many centers for liver surgery during
the last 20 years [34-36]. With greater use of minimally
invasive techniques, the incidence of ET is expected to
increase in the near future and this complication will gain
more clinical relevance. In our cohort, only 6% of opera-
tions were performed laparoscopically. However, all min-
imally invasive procedures were minor resections, and
none of the patients developed ET. Future studies including
minimally invasive major liver resections will show whe-
ther the incidence of ET is indeed higher than that currently
observed in patients after open surgery.

The management of ET should be prompt at onset of
symptoms and strictly aimed at repairing the defect before
prolapsed viscera become strangulated. All patients of our
series presenting with acute intestinal obstruction under-
went immediate surgical repair without the need for bowel
resection. Tabrizian et al. described primary closure of the
diaphragmatic defect using non-absorbable sutures via an
abdominal approach for patients with small-sized (<5 cm)
and moderate-sized (5-10 cm) hernias [10]. In contrast, for
larger (>10 cm) defects, additional use of a surgical mesh
is recommended. In our study, all defects were smaller than
5 cm, and single non-resorbable sutures were applied
accordingly.

In summary, our study confirms that patients after right
(extended) hepatectomy are at increased risk of ET.
Patients with the previous liver resection presenting to the
emergency with right hypochondrial or thoracic pain
should immediately be scheduled for cross-sectional radi-
ological imaging to exclude this complication, as delayed
therapy often results in intestinal resection and increased
perioperative morbidity.

@ Springer

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Informed consent Informed consent was obtained from all individ-
ual participants included in the study.

Ethical approval All procedures performed in studies involving
human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964
Declaration of Helsinki and its later amendments or comparable
ethical standards. Institutional review board approval was obtained
for this study (BASEC-Number 2017-01878).

References

1. Raakow J, Schulte-Miter J, Andreou A et al (2017) Diaphrag-
matic herniation of abdominal contents: case series and review of
the literature. Zentralbl Chir 142:113-121

2. Rottier R, Tibboel D (2005) Fetal lung and diaphragm develop-
ment in congenital diaphragmatic hernia. Semin Perinatol
29:86-93

3. Johnson CD, Ellis H (1988) Acquired hernias of the diaphragm.
Postgrad Med J 64:317-321

4. Crandall M, Popowich D, Shapiro M et al (2007) Posttraumatic
hernias: historical overview and review of the literature. Am Surg
73(9):845-850

5. Willer BL, Worrell SG, Fitzgibbons RJ Jr et al (2012) Incidence
of diaphragmatic hernias following minimally invasive versus
open transthoracic Ivor Lewis McKeown esophagectomy. Hernia
16:185-190

6. Johnson CD, Shandall A (1987) Incisional hernia of the dia-
phragm causing large bowel obstruction. J R Coll Surg Edinb
21:51-52

7. Ganeshan DM, Correa AM, Bhosale P et al (2013) Diaphragmatic
hernia after esophagectomy in 440 patients with long-term fol-
low-up. Ann Thorac Surg 96:1138-1145

8. Benjamin G, Ashfaq A, Chang YH et al (2015) Diaphragmatic
hernia post-minimally invasive esophagectomy: a discussion and
review of literature. Hernia 19:635-643

9. Wood TF, Rose DM, Chung M et al (2000) Radiofrequency
ablation of 231 unresectable hepatic tumors: indications, limita-
tions and complications. Ann Surg Oncol 7:593-600

10. Tabrizian P, Jibara G, Shrager B et al (2012) Diaphragmatic
hernia after hepatic resection: case series at a single Western
institution. J Gastrointest Surg 16:1910-1914

11. Hawxby AM, Mason DP, Klein AS (2006) Diaphragmatic hernia
after right donor and hepatectomy: a rare donor complication of
partial hepatectomy for transplantation. Hepatobiliary Pancreat
Dis Int 5(3):459-461

12. Vernadakis A, Paul A, Kykalos S et al (2012) Incarcerated
diaphragmatic hernia after right hepatectomy for living donor
liver transplantation: case report of a extremely rare late donor
complication. Transplant Proc 44:2770-2772

13. Jeng KS, Huang CC, Lin CK et al (2015). Early incarcerated
diaphragmatic hernia following right donor hepatectomy: a case
report. In: Transplantation proceedings, vol 47, pp 815-816



World J Surg (2019) 43:902-909

909

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Yaprak O, Dayangac M, Tolga Demirbas B et al (2011) Analysis
of right lobe living-liver donor complications: a single center
experience. Exp Clin Transplant 1:56-59

Terminology Committee of the international Hepato-Pancreato-
Biliary Association: Chairman, SM Strasberg (USA), Belghiti J,
Clavien PA, Gadzijev E et al (2000) The Brisbane 2000 termi-
nology of liver anatomy and resections. HPB 2(3):333-339
Mullins ME, Stein J, Saini SS et al (2001) Prevalence of inci-
dental Bochdalek’s hernia in a large adult population. AJR
177:363-366

Livingstone SM, Andres A, Shapiro J et al (2016) Diaphragmatic
hernia after living donor right hepatectomy: proposal for a
screening protocol. Transplant Direct 2(7):e84

Kousoulas L, Becker T, Richter N et al (2011) Living donor liver
transplantation: effect of the type of liver graft donation on donor
mortality and morbidity. Transpl Int 24(3):251-258

Perwaiz A, Mehta N, Mohanka R et al (2010) Right-sided
diaphragmatic hernia in an adult after living donor liver trans-
plant: a rare cause of post-transplant recurrent abdominal pain.
Hernia 14:547-549

Dieter RA Jr, Spitz J, Kuzycz G (2011) Incarcerated diaphrag-
matic hernia with intrathoracic bowel obstruction after right liver
donation. Int Surg 96(3):239-244

Yonemura Y, Umeda K, Kumashiro R et al (2013) Laparoscopic
repair of incarcerated diaphragmatic hernia as a late complication
of laparoscopic right hepatectomy: a case report. Fukuoka Igaku
Zasshi 104(12):599-602

Mizuno S, Tanemura A, Isaji S (2014) Incarcerated left
diaphragmatic hernia following left hepatectomy for living donor
liver transplantation. Transpl Int 27(7):e65-e67

Koda M, Ueki M, Maeda N et al (2003) Diaphragmatic perfo-
ration and hernia after hepatic radiofrequency ablation. Am J
Roentgenol 180:1561-1562

Sugita M, Nagahori K, Kudo T et al (2003) Diaphragmatic hernia
resulting from injury during microwave-assisted laparoscopic
surgery. Surg Endosc 17:1849

Rochester DF, Arora NS, Braun NM (1982) Maximum contrac-
tile force of human diaphragm muscle, determined in vivo. Trans
Am Clin Climatol Assoc 93:200-208

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Price TN, Allen MS, Nichols FC 3rd et al (2011) Hiatal hernia
after esophagectomy: analysis of 2,182 esophagectomies from a
single institution. Ann Thorac Surg 92:2041-2045

Van Sandick JW, Knegjens JL, van Lanschot JJ et al (1999)
Diaphragmatic herniation following oesophagectomy. Br J Surg
86:109-112

Vallbohmer D, Holscher AH, Herbold T et al (2007) Diaphrag-
matic hernia after conventional of laparoscopic-assisted
transthoracic esophagectomy. Ann Thorac Surg 84:1847-1852
Biere SS, van Berge Henegouwen MI, Maas KW et al (2012)
Minimally invasive versus open oesophagectomy for patients
with oesophageal cancer: a multicenter, open-label, randomized
controlled trial. Lancet 379:1887-1892

Fumagalli U, Rosati R, Caputo M et al (2006) Diaphragmatic
acute massive herniation after laparoscopic gastroplasty for
esophagectomy. Dis Esophagus 19:40-43

Kent MS, Luketich JD, Tsai W et al (2008) Revisional surgery
after esophagectomy: an analysis of 43 patients. Ann Thorac Surg
86:975-983

Messenger DE, Higgs SM, Dwerryhouse SJ et al (2015) Symp-
tomatic diaphragmatic herniation following open and minimally
invasive oesophagectomy: experience from UK specialist unit.
Surg Endosc 29:417-424

Oor JE, Wiezer MJ, Hazebroek EJ (2016) Hiatal hernia after open
versus minimally invasive esophagectomy: a systematic review
and meta-analysis. Ann Surg Oncol 23:2690-2698

Kim JH (2018) Pure laparoscopic right hepatectomy using
modified liver hanging maneuver: technical evolution from cau-
dal approach toward ventral approach. J Gastroint Surg. https://
doi.org/10.1007/s11605-018-3736-7 (Epub ahead of print)
Guro H, Cho JY, Han HS et al (2018) Outcomes of major
laparoscopic liver resection for hepatocellular carcinoma. Surg
Oncol 27(1):31-35

Marino MV, Shabat G, Guarrasi D et al (2018) Comparative
study of the initial experience in performing robotic and laparo-
scopic right hepatectomy with technical description of the robotic
technique. Dig Surg. https://doi.org/10.1159/000487686 (Epub
ahead of print)

@ Springer


https://doi.org/10.1007/s11605-018-3736-7
https://doi.org/10.1007/s11605-018-3736-7
https://doi.org/10.1159/000487686

	Enterothorax After Hepatic Surgery: A Single-Center Experience
	Abstract
	Background
	Patients and methods
	Results
	Conclusions

	Introduction
	Patients and methods
	Systematic literature search

	Results
	Own experience
	Review of the literature

	Discussion
	References




