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I CASE REPORT

Two Gastric Lipoma Cases
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ABSTRACT In the present paper, it was aimed to discuss the clinicopathologic results of two cases who were diagnosed with gastric lipoma
that is rarely seen, under the light of the literature. The first patient is a male dyspeptic patient aged 77 years, who applied with complaint of
upper gastrointestinal hemorrhage. In the endoscopic examination, an obstruction localized at antrum and a 3 cm diameter mass causing ir-
regularity were identified. The second patient is a 65 years old female patient, who applied with similar dyspeptic complaints. In the endo-
scopic examination of the patient, a mass with a diameter of 4 cm, located at the junction of the stomach corpus antrum, was described.
Subtotal gastrectomy was applied to both patients. As a result of histopathological analysis of the materials, both cases were diagnosed with
gastric lipoma. Gastric lipomas generally have submucosal localization. They are coincidentally detected during the endoscopic biopsies and

treated with resection or subtotal gastrectomy.
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The benign gastric tumors may have epithelial
or mesenchymal origin. The gastric lipomas are the
rarely seen tumors, which are in the group of tu-
mors with mesenchymal origin and which originate
from slowly growing benign fat tissue.'"'> Only 5%
of them have gastric origin.*®%!:!2 They constitute
2-5% of benign gastric tumors and <1% of gastric
neoplasms.!*>%1L1315 They generally are single,
capsuled, and yellow. They may rarely be multiple.
They are similar to the lipomas at other localiza-
tions.!*!* They have submucosal or subserosal lo-
calization.!>*%13.14 The submucosal ones grow as
intragastric, whereas the subserosal ones grow as
extragastric.? Fifteen to forty-six percent of the pa-
tients are asymptomatic.>!-!3

Hemorrhages may occur depending on the ul-
ceration of the mucosa covering the tumor. The
non-specific symptoms such as loss of appetite,
weakness, vomiting, and nausea may be seen. The
lipoma located at antrum may cause obstruction as
a result of prolapsing towards the duodenum.>!'!3

I CASE REPORT
CASE 1

The first patient is a 77 years old male patient, who
applied with complaints of loss of appetite, stom-
achache, and mild color change in stool (melena).
Medical history and family history of the patient were
uneventful. In the examination, the abdomen was
found to be normal and there was no palpable mass,
organomegaly, acid, collateral, defense, or rebound
was detected. Other systemic examinations yielded
normal findings. In the laboratory tests, hypochromic
microcytic anemia was found. In the abdominal to-
mography, the stomach was not sufficiently filled
with contrast agent and the walls couldn’t be clearly
examined in tomography. In the report, the endo-
scopic control in case of any clinical suspicion was
recommended.

Repeated tomographic results were reported
similarly. Then, the patient underwent endoscopy. In
the endoscopy procedure, a 3 cm diameter mucosal
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irregularity that was narrowing the lumen located at
antrum and couldn’t be distinguished from gastric
cancer was detected. Biopsies were obtained from the
mass. No malignity was detected as a result of endo-
scopic biopsies, and reactive-reparative changes and
chronic gastritis were reported.

The patient was then referred to the operation for
surgical treatment. After the subtotal gastrectomy, the
patient received no additional therapy. Together with
peripheral omental tissues with 259 g weight and
14.9x9.5 cm dimensions, the material was macroscop-
ically examined by opening along the large curvature
when proximal end was open and distal end was closed
using a clips. In this examination, a tumoral area ob-
structing the lumen, having 3.2x3.2x2.7 cm dimen-
sions, and showing expansile growth character was
detected with submucosal localization (10.5 cm from
proximal end and 1.7 cm from distal end). The surface
of cross-section had fatty tissue appearance. In total, 5
lymph nodes (3 around the small curvature and 2
around the large curvature) were distinguished.

In the histopathological examination of the
cross-sections taken from the first case, the changes
coherent with chronic gastritis at normal stomach
zones and a sharply circumscribed tumoral mass con-
taining surrounded by a thick and fibrous capsule
were observed. They are composed of mature
adipocytes, relatively uniform in size, lacking cyto-
logic atypia and mitosis. Based on these findings, the
cases were diagnosed with gastric lipoma and chronic
gastritis (Figure 1 a, b).

CASE 2

The second patient was a 65 years old female patient,
who applied with dyspeptic complaints. In the endo-
scopic examination of the patient performed in an-
other institution, a mass measuring 4 cm that has
slightly sunken center and located at the intersection
of stomach and corpus antrum was identified. Com-
plete blood and biochemical analyses were performed
and no result other than hypochromic microcytic ane-
mia (iron deficiency anemia), hypercholesterolemia,
and mild hyperglycemia was found.

In abdominal tomography, a massive lesion with
luminal localization, 4x3 cm dimensions, and fat den-
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FIGURE 1a: Tumoral mass containing fat cells, thin fibrous tissues, and few
congested veins covered by a relatively fibrous capsule at the region cohe-
rent with submucosa, (first case) (H&E x20). b: Inset shows mature fat cells
exhibiting only slight variation in cellular size and shape, (first case), (H&E
x40).
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sity was observed at the level of pyloric transition re-
gion. In liver, a hypodense cystic mass measuring
4x3.2 cm and significant hemorrhage was observed at
segment 6. Moreover, in both kidneys, multiple para-
pelvic cysts (3.5 cm at medial region) with dispersed
distribution were observed in both kidneys and mul-
tiple calcific and degenerated myomas in uterus. En-
doscopy was recommended. In the contrast-enhanced
magnetic resonance imaging was performed on the
same day, a solid massive lesion located at the entry
of stomach, having dimensions of 4x3 c¢cm, showing
no pathological contrast in post-contrast series, and
suppressed at fat suppressed series was observed at
the epigastric region. Then, in the endoscopy, a 4 cm
diameter mass with external pressure appearance on
the side of large curvature at antrum was identified.

A subtotal gastrectomy material weighing 256 g
and measuring 14x7 cm was delivered to our depart-
ment together with the peripheral omental tissue by
clipping both ends. When examining the specimen by
opening along the large curvature, a tumoral lesion
measuring 4x3.2x2.8 cm, showing expansile growth
character, obstructing the lumen, and having submu-
cosal localization was found at the distance of 1.7 cm
to distal end and 10.5 cm to proximal end. It was de-
termined that the cross-section surface of the material
had fatty tissue appearance (Figures 2 a, b).

In the histopathological examination of the
cross-sections taken from the second case, the
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FIGURE 2a: Submucosal mass expansively pushing the lumen (second
case), macroscopic view.

FIGURE 2b: Submucosal mass having fatty tissue appearance and surro-
unded by a thin capsule, (second case), macroscopic view.

changes coherent with chronic gastritis at normal
stomach zones and a tumoral mass containing mature
fat cells, thin fibrous tissues, and few congested veins
covered by a relatively fibrous capsule at the neigh-
boring zone were observed. No atypia was observed
in tumoral cells. Based on these findings, the cases
were diagnosed with gastric lipoma and chronic gas-
tritis (Figure 3 a, b). The informed consent forms
were obtained from the patients.
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I DISCUSSION

Lipoma may be seen at any region of the gastroin-
testinal system.’ They are seen most frequently at the
colon, especially on the right side. In several studies,
it was claimed that they are observed in old women
born in Europe.® Gastric lipomas are benign tumors
that are rarely seen.!"'? Ninety percent of gastric lipo-
mas have submucosal localization and 10% have sub-
serosal localization'?*># They are located most
frequently at antrum (75%) in the stomach.'*'* In
general, they are single, have soft and smooth surface
and yellow color, are frequently seen at the ages of
50-60 years, and peak at 7" decade.'*!'* In parallel
with the literature, our first case was 77 years old and
the mass was located at the antrum.

The gastric lipomas are generally asymp-
tomatic.'® They are generally detected in endoscopic
examinations performed for other reasons.'* The
complaints are related with the size of the tumor. The
tumor becomes symptomatic when larger than 2 cm.
The mucosa covering the tumor may become ulcer-
ated and cause subtle or apparent hemorrhage and
epigastric pain.'*!'*!5 The most frequently reported
complaint (50%) is abdominal pain. Gastrointestinal
hemorrhage is the second most frequently seen symp-
tom (37.5%). The frequency of dyspeptic complaints
such as loss of appetite, nausea, and vomiting is 26%
and the ones located at distal antrum may cause ob-
struction (33%).'%!#1% The first case applied with

FIGURE 3a: Tumoral mass containing fat cells, thin fibrous tissues, covered
by a relatively fibrous capsule at the region coherent with submucosa (se-
cond case), (H&E x20). b: Inset, high power view shows the tumour compo-
sed of mature adipocytes (second case) (H&E x40).
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complaints of pain, loss of appetite, nausea, vomit-
ing, and discoloration of stool. The second case ap-
plied with dyspeptic complaints. In endoscopic
examination in both cases, the submucosal swollen
lesions covered by mucosa with normal appearance
were seen. As in both cases, the biopsies fall short in
revealing the lesion since they cannot reach the sub-
mucosal layer.">! If the biopsy is taken deep enough,
the characteristic solid cordon regions consisting of
submucosal lipocytes can be seen.’ However, in the
endoscopic examination, there are two hints indicat-
ing that the lesion is a lipoma. Softly sinking upon
applying pressure on the lesion using endoscope or
biopsy forceps during the procedure and regaining
former shape when forceps is removed is named
“cushion sign”. On the other hand, the finding that
lesion gains “tent” shape when held and retracted
using forceps is called “tenting sign”. Both signs are
the findings supporting that the lesion is a lipoma.!

In barium graphs, mass image, lumen distortion,
and mucosal irregularity can be observed and the
“bull’s eye” that is a filling effect distinguishing the
lipoma from other mesenchymal tumors is another im-
portant finding. Computed tomography (CT) is a reli-
able diagnostic method."*'* In CT, a homogeneous
and well-circumscribed mass localized in the wall and
showing negative fatty tissue density at-50 and-120
Hounsfield units is observed and it cannot be distin-
guished from the other gastric tumors containing fatty
tissue such as liposarcomas, anglipomas, and ter-
atoma.'! However, CT falls short in detecting the lo-
calization on the gastric wall. In the present case, to
the contrary with literature, the abdominal tomogra-
phy didn’t yield the desired results. The endoscopic
ultrasonography (USG) is one of the best methods in
determining the wall localization of the lesion. More-
over, endoscopic USG enables the submucosal biopsy
procedure. However, it is not sufficient for distin-
guishing the malignant and benign ones. No malig-
nant transformation was reported but there may be
synchronous malignant lesions.' The researchers re-
ported that the transcutaneous echography to be per-
formed on a stomach full with fluid can be used
instead of other expensive endoscopic methods.?

From macroscopic aspect, the tumor seems as a
well-circumscribed mass with submucosal localiza-
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tion. Gastric lipomas appear as sharply demarcated,
solitary, smooth, soft masses, most often more than 2
cm in diameter with an average size of 6.5 cm.!®!”
The large lesions may be ulcerated. Secondary fi-
brotic or hemorrhagic changes can be observed on the
floor of ulcer.’ On cut surface, they appear fibrous
capsule, bright yellow, round and greasy, unless they
have become infracted.'®!” In both of our cases, the
mass was sharply demarcated, showing expansile
growth character, obstructing the lumen, and having
submucosal localization, smooth, nodular lesion, It
was determined that the cross-section surface of the
material had fatty tissue appearance, surrounding
thick, fibrous capsule and a yellow, round, greasy cut
surface.

Histopathologic examination, lipomas appear
similar to surrounding fat as they are composed of
mature fat cells that may vary slightly in size and
shape and tend to be slightly larger than surrounding
fat. The nuclei are regular, there is an absence of nu-
clear hyperchromasia, and they lack cytologic
atypia.'” As the mass grows, it may cause thinning of
the mucosa and in some cases, ulceration. In these
cases, sclerotic septas extending from the base of the
ulcer and penetrating the tumor are detected. This is
characteristic of an atypical granulation tissue. In
these cases, proliferation of pleomorphic spindle-
shaped or stellate cells in the stroma can be ob-
served.!"'7222 Both benign and malignant fatty
tumors stain positively for vimentin and S-100 pro-
tein.!” In the histopathological examination of our
cases, the changes coherent with chronic gastritis at
normal stomach regions and a tumoral mass contain-
ing mature fat cells, thin fibrous tissues, and few con-
gested veins covered by a relatively fibrous capsule at
the neighboring region coherent with submucosa
were observed.

Gastric liposarcomas are at the beginning of the
differential diagnosis of gastric lipomas.* Clinically,
there is no specific distinguishing feature for the two
tumors. Perhaps the most helpful imaging method for
radiological examinations is CT. The presence of a
well-circulated fatty dense tumor with large areas in
the submucosa supports the diagnosis of liposar-

16

coma.'® CT can also rule out possible secondary le-
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sions and lymphadenopathy. As we mentioned above,
lipomas are macroscopically solitary, well-circum-
scribed, soft consistency, usually larger than 2 cm.
The cross-sectional surfaces are bright yellow, en-
capsulated, mostly round lesions. Large lesions tend
to be ulcerated and histopathologically, submucosally
located, sharply demarcated, thick and fibrous en-
capsulated. They are composed of mature adipocytes,
relatively uniform in size and lacking cytologic
atypia. However, as the diameter increases, traumatic
and inflammatory changes occur, causing necrosis,
ulceration and bleeding. Morphologically, secondary
changes such as nuclear hypertrophy, hyperchroma-
sia, fat necrosis, fatty cysts and foamy macrophages
can be seen, which may suggest a well-differentiated
liposarcoma.!*!¢172* However, the presence of
lipoblasts demonstrative for liposarcoma leads us to
the diagnosis of liposarcoma with radiological find-
ings. By immunohistochemistry, MDM2 and CDK4
immunoreactivity are observed in liposarcoma
cases.>!%!7 In addition, GIST cases from submucosal
lesions are also included in the differential diagnosis.
These GIST cases are distinguished by histopatho-
logical findings and immunohistochemically ¢-KIT,
DOG1 and CD34 positivity.*

The treatment of gastric lipoma is controversial
since it is rarely seen and the large ones are symp-
tomatic. In general, the asymptomatic lipomas
smaller than 2-3 cm do not require surgery or the en-
doscopic excision yields satisfactory results.'® For the
tumors larger than 2-3 cm, the surgical excision or
subtotal gastrectomy would be a sufficient treatment
since the endoscopic approach is risky in terms of

perforation.'® In the present case, the subtotal gas-
trectomy was applied and no additional therapy was
needed.

In conclusion, especially the patients with pro-
longed dyspeptic complaints should be examined
more carefully and gastroscopic imaging or other
imaging methods should be planned. No diagnosis of
peptic ulcus should be made and no medical treat-
ment should be initiated before the gastroscopic ex-
amination.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise,

working conditions, share holding and similar situations in any

firm.

Authorship Contributions

Idea/Concept: Sirin Kiiciik; Design: Sirin Kiiciik, Izzet Goker
Kiigiik; Control/Supervision: Sirin Kiigiik, Izzet Goker Kiigiik;
Data Collection and/or Processing: Sirin Kiiciik, Izzet Goker
Kiiciik; Analysis and/or Interpretation: Sirin Kiiciik; Litera-
ture Review: Sirin Kiiciik, Izzet Goker Kiiciik; Writing the Ar-
ticle: Sirin Kiiciik, Izzet Goker Kiiciik; Critical Review: Sirin
Kiiciik; References and Fundings: Sirin Kiiciik; Materials:
Sirin Kiigiik.

Ertiirk M. Kazanci U. [Gastric lipoma: a case
report]. Medical Journal of Kocatepe.
2009;10(1):1-3.

Erdemir A, Severge U, Aytug N, Peker O,
Unalmiger S. [Gastric lipoma: a case report].
Turkiye Klinikleri J Med Sci. 2005;25(5):732-
5.

Filiz G, Yerci O, Zorluoglu A, Ozuysal S,
Yilmazlar T. Gastrik Lipoma: Bir Olgu Sunumu.
[Gastric lipoma: a case report]. Turkish Journal

I REFERENCES

of Pathology. 1997;13(2):27-8.

Neto FAF, Ferreira MCF, Bertoncello LCN,
Neto AA, de Aveiro WC, Bento CA, et al. Gas-
tric lipoma presenting as a giant bulging mass
in an oligosymptomatic patient: a case report.
J Med Case Rep. 2012;6:317.[Crossref]
[PubMed] [PMC]

Anitei MG, Hutanu |, Gervescu A, Simionescu
O, Lefter N, Scripcariu V. Giant submucosal
gastric lipoma-Case report. Jurnalul de

254

Chirurgie. 2013;9(2):189-92.[Crossref]

Kim DD, An Tsai Al, Otani ARO, Puglia CR,
Malheiros CA. [Gastric lipoma case
report].Rev Col Bras Cir. 2011;3(3):172-6.

Olguin RR, Norero ME, Brice-o E, Martinez C,
Vi-uela E, Baez S, et al. [Gastric lipoma
removed by laparoscopic  subtotal
gastrectomy: report of one case]. Rev
Med Chil. 2013;141(7):927-31.[Crossref]
[PubMed]


https://jmedicalcasereports.biomedcentral.com/articles/10.1186/1752-1947-6-317
https://pubmed.ncbi.nlm.nih.gov/23006791/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3469329/
http://www.jurnaluldechirurgie.ro/jurnal/index.php?option=com_content&task=view&id=585&Itemid=0
https://doi.org/10.4067/S0034-98872013000700014
https://pubmed.ncbi.nlm.nih.gov/24356743/

Sirin KUCUK et al.

Turkiye Klinikleri J Case Rep. 2020;28(4):250-5

8.

Almohsin M, Nasir Meshikhes AW. Gastric
lipoma presenting with haematemesis. BMJ
Case Rep. 2015;2015:bcr2014206884.[Cross-
ref] [PubMed] [PMC]

Ciraldo A, Thomas D, Schmidt S. Gastric
lipoma presenting as gastrointestinal bleed-
ing: a case report. Internet Journal of Oncol-
ogy. 2000;4(1):15-6.[Crossref]

Priyadarshi RN, Anand U, Pandey MK,
Chaudhary B, Kumar R. Giant gastric lipoma
presenting as gastric outlet obstruction - A
case report. J Clin Diagn Res.
2015;9(10):PD03-4.[PubMed]

. Seddik H, Frej A, Rouibaa F, En-Nouali H, EI

Hamdi FZ, Benkirane A. Gastric lipoma. Open
Journal of Gastroenterology. 2012;2(4):191-
2.[Crossref]

Lopez-Zamudio J, Leonher-Ruezga KL,
Ramirez-Gonzélez LR, Razo Jiménez G,
Gonzélez-Ojeda A, Fuentes-Orozco CF. [Pedi-
cled gastric lipoma. Case report]. Cir Cir.
2015;83(3):222-6.  Spanish.  [Crossref]
[PubMed]

Sullivan IW, Hota P, Dass C. Gastric lipomas:
a case series and review of a rare tumor. BJR
Case Rep. 2019;5(2):20180109.[Crossref]
[PubMed]

14.

15.

16.

17.

18.

19.

Cieszczyk K, Pasnik I, Wronecki L, Ostrowska
A, Bojar P, Marzec-Kotarska B, et al. Gastric
lipomatosis. Pharm Med Sci. 2018;31(4):213-
5.[Crossref]

Sharayah A, Unnikrishnan DC, Perumangote
Vasudevan AA, Hajjaj N, Raj R, Belitsis K. A
rare case of gastric lipoma presenting with
gastric outlet obstruction treated endoscopi-
cally. Case Rep Gastrointest Med.
2019;2019:5749830.[Crossref]  [PubMed]
[PMC]

Hamdane MM, Brahim EB, Salah MB, Haouas
N, Bouhafa A, Chedly-Debbiche A. Giant gas-
tric lipoma mimicking well-differentiated li-
posarcoma. Gastroenterol Hepatol Bed
Bench. 2012;5(1):60-3.[PubMed]

Amundson JR, Straus D, Azab B, Liu S, Gar-
cia Buitrago MT, Yakoub D. Giant symptomatic
gastric lipoma: a case report and literature re-
view. Int J Surg Case Rep. 2018;51:313-
7.[Crossref] [PubMed] [PMC]

Ramdass MJ, Mathur S, Seetahal-Maraj P,
Barrow S. Gastric lipoma presenting with mas-
sive upper gastrointestinal bleeding. Case
Rep Emerg Med. 2013;2013:506101.[Cross-
ref] [PubMed] [PMC]

Lochman P, Rejchrt S, Péral J. Proximal gas-
trectomy in a case of giant gastric liposarcoma

255

20.

21.

22.

23.

24.

and a 5-year follow-up. Case Rep Oncol.
2020;13(2):617-20.[Crossref] [PubMed] [PMC]

Nishida T, Kawai N, Yamaguchi S, Nishida Y.
Submucosal tumors: comprehensive guide for
the diagnosis and therapy of gastrointestinal
submucosal  tumors.  Dig  Endosc.
2013;25(5):479-89.[Crossref] [PubMed]

Treska V, Pesek M, Kreuzberg B, Chudacek
Z, Ludvikova M, Topolcan O. Gastric Lipoma
presenting as upper gastrointestinal obstruc-
tion. J Gastroenterol. 1998;33:716-9.[Cross-
ref] [PubMed]

Kapetanakis S, Papathanasiou J, Fiska A,
Ververidis A, Dimitriou T, Hristov Z, et al. A 20
Year Old Man With Large Gastric Lipoma - Im-
aging, Clinical Symptoms, Pathological Find-
ings and Surgical Treatment. Folia Me-dica.
2010;52(4):67-70.[Crossref] [PubMed]

Seki K, Hasegawa T, Konegawa R, Hizawa K,
Sano T. Primary Llposarcoma of the Stomach:
a Case Report and a Review of the Literature.
Jpn J Clin Oncol. 1998;28(4):284-8.[Crossref]
[PubMed]

Matone J, Okazaki S, Maccapani GN, Aman-
cio TT, Filippi RZ, Macedo ALV. Giant gastric
lipossarcoma: case report and review of the
literattire. Einstein. 2016;14(4):557-60.[Cross-
ref] [PubMed] [PMC]


https://doi.org/10.1136/bcr-2014-206884
https://doi.org/10.1136/bcr-2014-206884
https://pubmed.ncbi.nlm.nih.gov/25634856/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4322240/
https://doi.org/10.5580/2794
https://pubmed.ncbi.nlm.nih.gov/26557564/
https://doi.org/10.4236/ojgas.2012.24038
https://linkinghub.elsevier.com/retrieve/pii/S0009741115000638
https://pubmed.ncbi.nlm.nih.gov/26055284/
https://www.birpublications.org/doi/10.1259/bjrcr.20180109
https://pubmed.ncbi.nlm.nih.gov/31501708/
https://doi.org/10.1515/cipms-2018-0040
https://doi.org/10.1155/2019/5749830
https://pubmed.ncbi.nlm.nih.gov/30906601/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6393926/
https://pubmed.ncbi.nlm.nih.gov/24834200/
https://www.sciencedirect.com/science/article/pii/S2210261218303614?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/30245352/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6154433/
https://www.hindawi.com/journals/criem/2013/506101/
https://www.hindawi.com/journals/criem/2013/506101/
https://pubmed.ncbi.nlm.nih.gov/24363942/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3864169/
https://www.karger.com/Article/FullText/507477
https://pubmed.ncbi.nlm.nih.gov/32595472/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7315206/
https://onlinelibrary.wiley.com/resolve/doi?DOI=10.1111/den.12149
https://pubmed.ncbi.nlm.nih.gov/23902569/
https://link.springer.com/article/10.1007%2Fs005350050160
https://link.springer.com/article/10.1007%2Fs005350050160
https://pubmed.ncbi.nlm.nih.gov/9773937/
https://content.sciendo.com/view/journals/folmed/52/4/article-p67.xml
https://pubmed.ncbi.nlm.nih.gov/21462895/
https://doi.org/10.1093/jjco/28.4.284
https://pubmed.ncbi.nlm.nih.gov/9657017/
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1679-45082016000400557&lng=en&tlng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1679-45082016000400557&lng=en&tlng=en
https://pubmed.ncbi.nlm.nih.gov/28076606/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5221385/

