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Combined superior mesenteric artery syndrome and nutcraker
syndrome presenting as acute pancreatitis: a case report

Sindrome da artéria mesentérica superior em combinagdo com sindrome de
quebra-nozes manifestando-se como pancreatite aguda: relato de caso

Barbara Neto Castro' (2, Ana Rita Ferreira’, Susana Graga', Manuel Oliveira’

Abstract

Superior mesenteric artery syndrome designates compression of the third part of the duodenum between the superior
mesenteric artery and the aorta. This condition has a low incidence, being more common in thin young women.
Nutcracker syndrome is compression of the left renal vein between the superior mesenteric artery and the aorta. Both
entities are rare, and their coexistence has been reported in a few cases. Conservative treatment targeting weight gain
is sufficient in most cases. An association between the superior mesenteric artery syndrome and acute pancreatitis
has rarely been reported. We intend to describe the case of an 18-year-old girl who was admitted to the emergency
room with epigastric pain and emesis. Our investigation revealed acute acalculous pancreatitis. During work-up, we
discovered superior mesenteric artery syndrome and a compressed left renal vein. The patient is on conservative
treatment, and her symptoms have improved.
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Resumo

A sindrome da artéria mesentérica superior designa compressao da terceira parte do duodeno pela artéria mesentérica
superior e a aorta. Essa condigao tem uma baixa incidéncia, sendo mais comum em mulheres jovens magras. A sindrome
de quebra-nozes resulta da compresséo da veia renal esquerda pela artéria mesentérica superior e a aorta. Ambas as
entidades sdo raras, e a sua coexisténcia foi descrita em poucos casos. Tratamento conservador com o objetivo de
ganho ponderal ¢ suficiente na maioria dos casos. A associagdo entre a sindrome da artéria mesentérica superior e a
pancreatite aguda foi raramente relatada. Pretendemos descrever o caso de uma jovem de 18 anos que recorreu ao
servico de urgéncia com epigastralgia e vomitos. A investigagao realizada revelou pancreatite aguda alitiasica. Durante o
estudo complementar, foi identificada a sindrome da artéria mesentérica superior, bem como uma veia renal esquerda
comprimida. A paciente encontra-se em tratamento conservador, apresentando melhora clinica.
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INTRODUCTION

Superior mesenteric artery (SMA) syndrome (also
known as Wilkie Syndrome) designates compression
of the third part of the duodenum between the SMA
and the aorta, causing symptoms such as post-prandial
abdominal pain, vomiting, abdominal fullness, sub-
occlusive crisis, and nausea.'> SMA syndrome is rare,
with an incidence between 0.13% and 0.3%, is most
common in thin young females, and is associated with
weight loss that reduces fat at the aortomesenteric
angle.!

Nutcracker (NC) syndrome is compression of the
left renal vein between the SMA and the aorta. It is
also rare and may course with left flank pain with or
without hematuria, proteinuria, renal insufficiency,
and varicocele.'”

Both diagnoses are made with a combination of
imaging findings and clinical presentation.' First line
treatment focuses on weight gain with nutritional
support combined with prokinetic and antiemetic
agents.'*

We aim to report the clinical case of a young
female with both SMA syndrome and NC syndrome,
presenting as acute acalculous pancreatitis. Herein,
we discuss the diagnosis and management of this
rare combination of conditions to contribute further
details to the current state of the art.

This manuscript complies with the Helsinki
Declaration and with local ethical guidelines. Written
informed consent was obtained from the patient for
publication of this case report.

CASE REPORT

An 18-year-old, previously healthy female with
a body mass index of 15.2 kg/m? presented at the
emergency department with epigastric pain and emesis,
with onset 24 hours previously. The patient did not
have a history of marked weight loss, but referred to
easy weight loss in times of anxiety. On examination,
she presented tenderness to palpation of the epigastric
region. The lab work-up revealed normal liver
function, mildly raised C-reactive protein (1.29 mg/
dL [Reference range (RR): 0-0.5 mg/dL]), amylase
of 570 U/L [Reference range (RR): 13-53 U/L ], and
lipase of 1478 U/L [Reference range (RR): 13-60 U/L ].
Abdominal ultrasound did not reveal any changes.
The patient was treated conservatively and the
cause of her pancreatitis was investigated. The most
common causes of pancreatitis, such as alcoholic
pancreatitis, hypertriglyceridemia, hypercalcemia, and
drug-induced pancreatitis, were excluded. Magnetic
resonance cholangiopancreatography revealed slight
liquid distension of the first and second portions
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of the duodenum, suggesting superior mesenteric
artery syndrome. Her symptoms subsided and she
was discharged after 6 days and advised to attend a
follow-up appointment.

At the first medical consultation, 1 month after
discharge, the patient still presented with nausea,
occasional epigastric pain, early satiety, and postprandial
fullness. The patient maintained her initial weight.
The lab work-up, namely pancreatic enzyme tests,
revealed no abnormalities. We prescribed metoclopramide
and made dietetic recommendations.

As we continued with the clinical investigation,
an auto-immune basis was excluded and work-up
over the following months revealed coexistence of
the SMA syndrome and the NC Syndrome.

Upper gastrointestinal series/upper gastrointestinal
double contrast radiograph showed a markedly hypotonic,
slightly hypokinetic stomach with normal morphology
and topography, evacuating at a satisfactory rate.

Upper digestive endoscopy revealed distension of
the second portion of the duodenum and mild chronic
gastritis that we treated with a proton pump inhibitor.

Abdominopelvic CT (AP-CT) revealed signs
of SMA syndrome: decreased space between the
SMA and the aorta (Smm distance and a 20° angle),
distended stomach and duodenum until the clamp
zone, and decreased caliber of the third portion of
the duodenum (4mm). AP-CT also revealed findings
compatible with NC syndrome: significantly decreased
caliber of the left renal vein, with a caliber of 3mm
in the aortomesenteric space and the rest of the renal
vein from the hilum to the compression site with a
prominent caliber of 9 mm (Figures 1, 2, and 3).

During follow-up, the patient also complained
of left lumbar/flank pain, which she self-medicated
with analgesics.

It was decided to refer the patient for psychiatric
evaluation to rule out eating disorders and she
was referred for nutritional support, for weight
optimization. She was seen by a nutritionist who
prepared personalized nutritional plans from 2100 to
2400 Kcal/day in a liquid diet.

Over 2 years of follow-up the patient has experienced
several weight variations. At the moment, her weight
is stable (BMI 16 kg/m?) and her symptoms have
improved.

DISCUSSION

Both SMA syndrome and NC syndrome are
caused by the entrapment effect of clamping between
the abdominal aorta and the SMA. Weight loss is a
common etiology because it reduces the fat plane
between both vessels.
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Figure 1. Saggital plane of an abdominal CT showing a decreased aortomesenteric angle (A), causing compression of the left

renal vein (white arrow) (B).

o

Figure 2. Axial plane of abdominal CT showing stenosis of the left renal vein (white arrows) between the aorta and the superior
mesenteric artery (A); a significantly decreased left renal vein caliber is evident (B).

Both entities are rare, and their coexistence had been
reported in only a few cases. In 2017, Oh’ summarized
8 cases of combined SMA syndrome with NC syndrome,
including their own novel description.’ During our
research we found nearly 20 additional cases.'*¢!7

Our patient was the typical thin young female,
although SMA syndrome may also occur in men and
in all age groups.! The diagnosis of SMA syndrome
is based on the clinical setting and with the help
of imaging modalities such as CT or MRI scans
that may show a dilated duodenum proximal to the
clamp, a short aortomesenteric distance, or a narrow
aortomesenteric angle.! A normal aortomesenteric
angle remains between 28 and 65 degrees and a
normal aortomesenteric distance is between 10 and
34 mm." Our patient has a 20° aortomesenteric angle
and an aortomesenteric distance of Smm.

Conservative treatment for weight gain is sufficient
in most cases, starting with enteric fluids if the patient
is able to tolerate them. Treatment with nasojejunal
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xial 3.0, FASE TARDI,

Figure 3. Axial plane of abdominal CT showing narrowing of the
duodenum (black arrows) between the aorta and the superior
mesenteric artery.

or jejunostomy feeding tubes or parenteral nutrition
may also be considered. Nonetheless, some series
have reported conservative treatment failure rates of
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50-70%." In cases where surgical treatment is needed,
options are duodenojejunostomy, gastrojejunostomy,
and Strong’s procedure (mobilization of the duodenum
by dividing the ligament of Treitz, the duodenum is
then positioned to the right of the SMA).!

NC syndrome can be diagnosed by Doppler,
ultrasound, CT or MRI scan, or with an invasive,
but conclusive, left renal vein phlebography.!?° The
first line treatment is the same as for SMA syndrome.
A variety of surgical and endovascular interventions
are available for refractory cases.'?

The association between SMA syndrome and acute
pancreatitis is rarely reported.?’> SMA syndrome
may produce retrograde bile reflux into the pancreatic
duct, which activates the inflammatory process
of pancreatitis, but this remains a controversial
issue.”** We believe that acute pancreatitis was caused
by the SMA since no other cause was found and the
pancreatitis resolved, but the patient maintained
symptoms attributable to SMA.

Our patient presented with epigastric pain and
vomiting, so SMA syndrome was not high on our
list of differential diagnoses. In our list of possible
diagnoses, we included gastroenteritis, peptic ulcer
disease, cholelithiasis, pancreatitis and, though less
likely considering her age, bowel obstruction. The initial
work-up revealed an acute acalculous pancreatitis
and a suspicion of SMA syndrome. We believe,
as some authors suggest, that this association may
be related to a retrograde reflux of bile. In 2019,
Wang et al.” described the case of a 19-year-old female
with SMA syndrome, NC syndrome, pancreatitis,
and gallbladder distention.” Therefore, to the best of
our knowledge, this is the second case where SMA
syndrome, NC syndrome, and pancreatitis coexist.
The patient also complained of occasional left lumbar/
flank pain, compatible with NC syndrome, but did not
show any other symptoms. The rest of the work-up
confirmed SMA syndrome and NC syndrome, and
conservative management with nutritional support and
prokinetic and antiemetic agents was started, which
resulted in symptom improvement. We do not have
more recent images of the patient, which constitutes
a limitation in the description of this case. Given the
patient’s symptomatic improvement, unfortunately
we have constraints to ordering imaging exams in
this situation, although academically it would be of
great interest.

CONCLUSION

SMA syndrome has a low incidence and is
more common in young women with low weight.
The combination with NC syndrome is rare, despite the
shared common etiological mechanism. Conservative
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treatment focused on weight gain is sufficient in most
cases, allied with prokinetic and antiemetic agents.
Surgical options and endovascular stenting are
available for refractory cases, but no gold-standard
has been defined.

The association between the SMA syndrome and
acute pancreatitis has been described in less than ten
cases and may be related to a retrograde reflux of bile.
This is an extremely rare case due to the association of
these three conditions. To the best of our knowledge,
it is the second case ever reported.

ACKNOWLEDGEMENTS

The authors thank radiologist Carolina Valdoleiros
for her technical assistance.

REFERENCES

1. Diab S, Hayek F. Combined superior mesenteric artery syndrome
and nutcracker syndrome in a young patient: a case report and
review of the literature. Am J Case Rep. 2020;21:€922619. http://
dx.doi.org/10.12659/AJCR.922619. PMid:32772039.

2. FarinaR, lannace FA, Foti PV, et al. A case of nutcracker syndrome
combined with Wilkie syndrome with unusual clinical presentation.
Am | Case Rep. 2020;21:€922715. http://dx.doi.org/10.12659/
AJCR.922715. PMid:32317620.

3. Ruffle JK, Power N, Aziz Q. Abdominal pain presenting as a tight
squeeze on a Tchaikovsky score. Gastroenterology. 2019;156(3):e3-5.
http://dx.doi.org/10.1053/j.gastro.2018.09.031. PMid:30240663.

4. Berdugo Hurtado F, Diaz Alcazar MM, Torrecillas Cabrera MM,
Miras Ventura JA. Aortomesenteric clamp: association with
Wilkie syndorme and nutcracker syndrome. Rev Esp Enferm Dig.
2021;113(5):372-4. http://dx.doi.org/10.17235/reed.2021.7580/2020.
PMid:33406845.

5. Oh M]. Superior mesenteric artery syndrome combined with
renal nutcracker syndrome in a young male: a case report. Korean
J Gastroenterol. 2017;70(5):253-60. http://dx.doi.org/10.4166/
kjg.2017.70.5.253. PMid:29161795.

6. FarinaR, Gozzo C, Foti PV, et al. A man with the rare simultaneous
combination of three abdominal vascular compression syndromes:
median arcuate ligament syndrome, superior mesenteric
artery syndrome, and nutcracker syndrome. Radiol Case Rep.
20271;16(6):1264-70. http://dx.doi.org/10.1016/j.radcr.2021.02.065.
PMid:33854661.

7. CienfuegosJA, Vivas Pérez |, Rotellar F. Co-occurrence of compression
syndromes: celiac axis stenosis, superior mesenteric artery and
nutcracker syndrome. Rev Esp Enferm Dig. 2020;112(11):885.
http://dx.doi.org/10.17235/reed.2020.6945/2020. PMid:32755144.

8. Stubberud A, Cheema, Tronvik E, Matharu M. Nutcracker syndrome
mimicking new daily persistent headache: a case report. Cephalalgia.
2020;40(9):1008-11. http://dx.doi.org/10.1177/0333102420918554.
PMid:32295399.

9. Lin TH, Lin CC, Tsai JD. Superior mesenteric artery syndrome and
nutcracker syndrome. Pediatr Neonatol. 2020;61(3):351-2. http://
dx.doi.org/10.1016/j.pedneo.2019.12.003. PMid:31902598.

10. Al-Zoubi NA. Nutcracker syndrome accompanying with
superior mesenteric artery syndrome: a case report. Clin Med
Insights Case Rep. 2019;12:1179547619855383. http://dx.doi.
org/10.1177/1179547619855383. PMid:31244527.

Castro et al. ) Vasc Bras. 2023;22:€20220161. https://doi.org/10.1590/1677-5449.202201612 4/5


https://doi.org/10.12659/AJCR.922619
https://doi.org/10.12659/AJCR.922619
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32772039&dopt=Abstract
https://doi.org/10.12659/AJCR.922715
https://doi.org/10.12659/AJCR.922715
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32317620&dopt=Abstract
https://doi.org/10.1053/j.gastro.2018.09.031
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30240663&dopt=Abstract
https://doi.org/10.17235/reed.2021.7580/2020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33406845&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33406845&dopt=Abstract
https://doi.org/10.4166/kjg.2017.70.5.253
https://doi.org/10.4166/kjg.2017.70.5.253
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29161795&dopt=Abstract
https://doi.org/10.1016/j.radcr.2021.02.065
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33854661&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33854661&dopt=Abstract
https://doi.org/10.17235/reed.2020.6945/2020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32755144&dopt=Abstract
https://doi.org/10.1177/0333102420918554
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32295399&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32295399&dopt=Abstract
https://doi.org/10.1016/j.pedneo.2019.12.003
https://doi.org/10.1016/j.pedneo.2019.12.003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31902598&dopt=Abstract
https://doi.org/10.1177/1179547619855383
https://doi.org/10.1177/1179547619855383
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31244527&dopt=Abstract

20.

21.

22.

Castro et al. J Vasc Bras. 2023;22:€20220161. https://doi.org/10.1590/1677-5449.202201612

. Shi Y, Shi G, Li Z, Chen Y, Tang S, Huang W. Superior mesenteric

artery syndrome coexists with nutcracker syndrome in a female:
a case report. BMC Gastroenterol. 2019;19(1):15. http://dx.doi.
org/10.1186/512876-019-0932-1. PMid:30674275.

. Heidbreder R. Co-occurring superior mesenteric artery syndrome

and nutcracker syndrome requiring Roux-en-Y duodenojejunostomy
and left renal vein transposition: a case report and review of the
literature. ) Med Case Rep.2018;12(1):214. http://dx.doi.org/10.1186/
$13256-018-1743-7. PMid:30081961.

. Osegueda de Rodriguez EJ, Hernandez-Villegas AC, Serralde-Zuiiga

AE, Reyes-Ramirez A. The two sides of superior mesenteric artery
syndrome treatment: conservative or surgical management? Nutr
Hosp. 2017;34(4):997-1000. PMid:29095027.

. Michael PG, Al-Saadi T, Jamkhandikar R. A rare case of coexisting

superior mesenteric artery syndrome and nutcracker phenomenon.
Sultan Qaboos Univ Med J. 2017;17(3):e368-70. http://dx.doi.
org/10.18295/squmj.2017.17.03.022. PMid:29062567.

. Jomni T, Larguech M, Abdelaali |, Charfi M, Dougui MH. Anemia

revealing a rare association: superior mesenteric artery syndrome
and nutcracker syndrome. Tunis Med. 2016;94(2):162-3.
PMid:27532538.

. Alenezy A, Obaid AD, Qattan AA, Hamad A. Superior mesenteric

artery syndrome and nutcracker phenomenon. Saudi ) Med Med
Sci.2014;2(3):223-5. http://dx.doi.org/10.4103/1658-631X.142587.

. Estraviz B, Arévalo JA, Eizaguirre E, et al. Laparoscopic approach

for the multiple abdominal vascular entrapment syndrome.
Hepatogastroenterology. 2012;59(113):175-7. PMid:22251534.

. Felton BM, White JM, Racine MA. An uncommon case of abdominal

pain: superior mesenteric artery syndrome. West ] Emerg Med.
2012;13(6):501-2. http://dx.doi.org/10.5811/westjem.2012.6.12762.
PMid:23358897.

. Claro M, Sousa D, Silva AA, Grilo ), Martins JA. Wilkie’s syndrome:

an unexpected finding. Cureus. 2021;13(12):e20413. PMid:35047254.

Waseem M, Upadhyay R, Prosper G. The nutcracker syndrome: an
underrecognized cause of hematuria. Eur | Pediatr. 2012;171(8):1269-
71. http://dx.doi.org/10.1007/s00431-012-1761-1. PMid:22696107.

Ammaturo C, Giardiello C, Piscitelli L, Romano C, Pascotto R,
Formato M. The superior mesenteric artery syndrome: a rare
cause of acute pancreatitis. Panminerva Med. 1988;30(2):114-7.
PMid:2459651.

Gwee K, Teh A, Huang C. Acute superior mesenteric artery
syndrome and pancreatitis in anorexia nervosa. Australas Psychiatry.

Superior mesenteric artery and nutcracker syndromes

2010;18(6):523-6. http://dx.doi.org/10.3109/10398562.2010.4988
85. PMid:20932197.

23. Sihuay-Diburga D), Accarino-Garaventa A, Vilaseca-Montplet
), Azpiroz-Vidaur F. Acute pancreatitis and superior mesenteric
artery syndrome. Rev Esp Enferm Dig. 2013;105(10):626-8. http://
dx.doi.org/10.4321/51130-01082013001000009. PMid:24641461.

24. Kojima S, Suzuki K, Katayama N, Imai H. Superior mesenteric
artery syndrome as a cause of acute pancreatitis. BM) Case Rep.
2016;2016:bcr2016217073. http://dx.doi.org/10.1136/bcr-2016-
217073. PMid:27646321.

. Wang T, Wang ZX, Wang H). Clinical insights into superior mesenteric
artery syndrome with multiple diseases: a case report. Dig Dis Sci.
2019;64(6):1711-4. http://dx.doi.org/10.1007/510620-018-5436-2.
PMid:30569335.

2

w

Correspondence

Barbara Neto Castro

Centro Hospitalar Vila Nova de Gaia/Espinho — CHVNG/E
Rua Conceicdo Fernandes, n° 1282

4500-328 - Vila Nova de Gaia (Porto), Portugal

Tel: +35122 786 5100

E-mail: barbara91castro@gmail.com

Author information

BNC and ARF - General Surgery Residents, Centro Hospitalar Vila
Nova de Gaia/Espinho (CHVNG/E).

SG - General Surgery Hospital Assistant, Centro Hospitalar Vila Nova
de Gaia/Espinho (CHVNG/E).

MO - General Surgery Graduate Hospital Assistant, Centro
Hospitalar Vila Nova de Gaia/Espinho (CHVNG/E); Director of
General Surgery Department, Centro Hospitalar Vila Nova de Gaia/
Espinho (CHVNG/E).

Author contributions

Conception and design: BNC

Analysis and interpretation: BNC, ARF, SG, MO
Data collection: BNC

Writing the article: BNC

Critical revision of the article: ARF, SG, MO
Final approval of the article®: BNC, ARF, SG, MO
Statistical analysis: N/A

Overall responsibility: BNC, ARF, SG, MO

*All authors have read and approved of the final version of the article
submitted to ) Vasc Bras.

5/5


https://doi.org/10.1186/s12876-019-0932-1
https://doi.org/10.1186/s12876-019-0932-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30674275&dopt=Abstract
https://doi.org/10.1186/s13256-018-1743-7
https://doi.org/10.1186/s13256-018-1743-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30081961&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29095027&dopt=Abstract
https://doi.org/10.18295/squmj.2017.17.03.022
https://doi.org/10.18295/squmj.2017.17.03.022
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29062567&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27532538&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27532538&dopt=Abstract
https://doi.org/10.4103/1658-631X.142587
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22251534&dopt=Abstract
https://doi.org/10.5811/westjem.2012.6.12762
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23358897&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23358897&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35047254&dopt=Abstract
https://doi.org/10.1007/s00431-012-1761-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22696107&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2459651&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2459651&dopt=Abstract
https://doi.org/10.3109/10398562.2010.498885
https://doi.org/10.3109/10398562.2010.498885
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20932197&dopt=Abstract
https://doi.org/10.4321/S1130-01082013001000009
https://doi.org/10.4321/S1130-01082013001000009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24641461&dopt=Abstract
https://doi.org/10.1136/bcr-2016-217073
https://doi.org/10.1136/bcr-2016-217073
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27646321&dopt=Abstract
https://doi.org/10.1007/s10620-018-5436-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30569335&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30569335&dopt=Abstract

