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Gastric schwannoma: A rarity among | ®
mesenchymal tumors of the
gastrointestinal tract”

Schwannoma gastrico: una rareza entre los
tumores mesenquimatosos del tracto
gastrointestinal

A previously healthy 55-year-old woman sought medical
attention at our department complaining of epigastric
pain of 6-month progression, accompanied by heartburn
and early satiety. She had been taking over-the-counter
proton pump inhibitors and prokinetics, with no clinical
improvement. We scheduled her for an abdominal com-
puted tomography scan and upper endoscopy. However,
before her appointment, she presented with an episode of
melena and went to the emergency department, at which
time the abovementioned studies were then carried out.
Endoscopy revealed a submucosal growth over the ante-
rior portion of the gastric fundus, with no signs of active
bleeding. Following stabilization, a computed tomography
scan of the abdomen and pelvis was ordered, identifying an
exophytic, well-defined (4.4 x 5.2cm) tumor over the gas-
tric fundus, with no signs of locally advanced or metastatic
disease (Fig. 1A and B). An endoscopic ultrasound study
confirmed lesion invasion through the muscularis propria,
precluding the safe performance of endoscopic resection.
The patient was then scheduled for surgery the following
day.

During the surgical procedure, a supraumbilical midline
incision was made, followed by an extensive wedge resec-
tion of the stomach that enabled complete tumor extraction
(Fig. 1D and E). A 7 x 5cm specimen was obtained, and
no peritoneal implants, adenopathies, or metastases were
found. The histopathologic analysis reported a gastric
schwannoma (GS) with negative margins and a mitotic index
of 1/50 high power fields (Fig. 2). The patient was discharged
after an uneventful postoperative period and has been fol-
lowed at our outpatient clinic. At present, she shows no signs
of recurrence or morbidity.

* Please cite this article as: Sanchez-Morales GE, et al. Schwan-
noma gastrico: una rareza entre los tumores mesenquimatosos del
tracto gastrointestinal. Revista de Gastroenterologia de México.
2020;85:102-104.

GSs are benign, mesenchymal, slow-growing tumors that
originate from Schwann cells. They account for 6.3% of all
gastric mesenchymal tumors and 4% of all benign gastric
tumors. When schwannomas are found in the gastroin-
testinal tract, they usually arise from the nerve sheath
of Auerbach’s plexus. Female predominance has been
described in the literature, with a male:female ratio
of 1:3 and an average age at diagnosis of 57 years.
Patients with GS are usually asymptomatic, and the tumor
is an incidental finding in 43.3% of cases. Symptomatic
patients typically present with abdominal pain, followed
by upper gastrointestinal bleeding. Less frequently, they
present with a palpable abdominal tumor (3%), anorexia
(3%), dyspepsia (1.8%), weight loss (1.2%), and vomiting
(0.6)."

Preoperative work-up can be misleading in patients
with GS. Computed tomography usually reveals a well-
circumscribed lesion, but radiologic findings are not very
specific and are often suggestive of a gastrointestinal stro-
mal tumor. Upper gastrointestinal endoscopy shows GSs as
solid submucosal sessile tumors that frequently have an
ulcerated mucosa, whereas endoscopic ultrasound identi-
fies a hypoechoic lesion arising from the fourth echo layer
of the stomach. Endoscopic ultrasound enables the perfor-
mance of fine needle aspiration biopsy during the procedure,
which is diagnostic in up to 85.2% of cases.? Histopathologic
analysis is the current gold standard of diagnosis. Schwann
cells are characteristically arranged in a fascicular man-
ner and display positive immunohistochemistry for protein
S-100, vimentin, and glial fibrillary acidic protein, confirm-
ing the diagnosis.® Surgical resection is the only curative
treatment for GS, and the specific type of procedure will
depend on the size and location of the lesion. Endoscopic
resection is not feasible in most cases, because the neo-
plasia usually arises from Auerbach’s plexus, and growths
tend to involve the entire width of the muscularis pro-
pria. On the other hand, minimally invasive (laparoscopic)
techniques have shown satisfactory results. Formal lymph
node resection is not necessary, as GSs seldom have lym-
phatic dissemination or malignant transformation. Only a
few such cases have been reported in the medical litera-
ture.


https://doi.org/
http://www.elsevier.es/rgmx
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2019.03.005&domain=pdf
http://www.livertox.nih.gov/
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
mailto:judan_digar@hotmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2019.03.005&domain=pdf
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
mailto:camilolozanocirugia@hotmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2019.03.005&domain=pdf
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0080
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0100
mailto:raul.honru@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2019.03.005&domain=pdf
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30070-2/sbref0030
mailto:miguel.lopezylopez@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2019.03.005&domain=pdf

SCIENTIFIC LETTER 103

Figure 1  Abdominal computed tomography scan with coronal (A) and sagittal (B) views, showing focal thickening of the gastric
fundus and an exophytic (4.4 x 5.2cm) lesion with well-defined borders (white arrows). Neoplastic lesion of the anterior gastric
fundus (C). Surgical images displaying wedge resection performed with a combination of linear (D) and curved (E) staplers. Surgical
specimen after successful resection, measuring 7 x 5cm (F).

Financial disclosure Ethical considerations

No financial support was received in relation to the present

article The authors declare that informed consent was signed by

the patient for publication of the present manuscript, which
Conflict of int t abides by our institutional ethics committee policies and
onflict ot interes norms. The authors also declare that the present article

The authors declare that there are no conflicts of interest. contains no identifying personal information of the patient.



104

SCIENTIFIC LETTER

References

1. Yoon JM, Kim GH, Park DY, et al. Endosonographic features of
gastric schwannoma: a single center experience. Clin Endosc.
2016;49:548-54.

2. Beaulieu S, Rubin B, Djang D, et al. Positron emission tomogra-
phy of schwannomas: emphasizing its potential in preoperative
planning. AJR Am J Roentgenol. 2004;182:971-4.

3. Shah AS, Rathi PM, Somani VS, et al. Gastric schwannoma: a
benign tumor often misdiagnosed as gastrointestinal stromal
tumor. Clin Pract. 2015;5:775.

G.E. Sanchez-Morales®*, A.M. Trolle-Silva®,
P. Moctezuma-Velazquez?, J.H. Rodriguez-Quintero?,
R.J. Alcazar-Félix?®

a Divisién de Cirugia General, Instituto Nacional de
Ciencias Médicas y Nutricion Salvador Zubirdn, Ciudad de
México, México

//I{,;f i
k)
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Clavicle tumor as an initial )
manifestation of fibrolamellar
hepatocellular carcinoma”

Tumoracién clavicular como manifestacion
inicial de un hepatocarcinoma fibrolamelar

We present herein the case of a 30-year-old man with
an unremarkable past medical history who sought medical
attention for a tumor at the level of the left sternoclavicular

* Please cite this article as: Cebrian A, Elosua A, Gonzalez-de la
Higuera B, Irisarri R, Ruiz-Clavijo D. Tumoracion clavicular como
manifestacion inicial de un hepatocarcinoma fibrolamelar. Revista
de Gastroenterologia de México. 2020;85:104-106.

joint, having had no previous trauma. Upon physical exami-
nation, a well-demarcated, fixed tumor adhered to the deep
planes was palpated.

Soft tissue ultrasound showed a hypoechoic, hetero-
geneous mass with calcifications, marked vascularization,
and a pattern of bone destruction in the adjacent
clavicle.

The study of the patient was completed with MR imaging,
which described a rounded mass in the proximal epiphysis
of the left clavicle that was hypointense in T1 and mildly
hyperintense in T2, presenting signs of aggressive behavior
with cortical disruption (fig. 1).

The mass was biopsied, identifying an infiltrate due to
tumor proliferation, with growth in nests of large cells
with abundant granular eosinophilic cytoplasm. Immunohis-
tochemistry showed cytoplasmic positivity for hepatocyte
paraffin 1 (Hep Par-1), glypican-3 (GPC3), epithelial mem-
brane antigen (EMA), and cytokeratin 7 (CK7). All results
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