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Abstract Hypersplenism is excess activity of the spleen, resulting in peripheral pancytopenia
that predominates in platelet cell lines. Pancytopenia can be limited by reducing the volume
of the functional spleen. However, in patients in very poor general condition, a splenectomy
may not be possible, due to the risks of surgery and postoperative infection. Another thera-
peutic alternative in these patients is to reduce the volume of the spleen by super selective
percutaneous splenic embolization. We report three cases of peripheral thrombocytopenia
due to hypersplenism with a platelet count between 60,000 and 80,000/mm?3, which made it
impossible to continue or start a chemotherapy protocol in these patients. For these patients,
super selective partial embolization of the splenic parenchyma, with uncharged microspheres
(250 microns) quickly resulted in a platelet count above 150,000/mm?3 so that chemotherapy
could be continued or initiated.

© 2015 Editions francaises de radiologie. Published by Elsevier Masson SAS. All rights reserved.

Thrombocytopenia is defined as a platelet count below 150,000/mm?3. One of the eti-
ologies is splenic sequestration due to portal hypertension. If drug treatments are
unsuccessful, splenectomy is often considered as a last resort to treat refractory
thrombocytopenias. However, surgical treatment has both perioperative and post-
operative risks [1,2]. Moreover, in patients in poor condition who cannot support
general anesthesia, splenectomy is often contra-indicated and dangerous. Partial splenic
embolization (PSE) may be an interesting alternative in these cases [3,4]. PSE is
a non-surgical procedure performed in the interventional radiology procedure room,
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which avoids the disadvantages of splenectomy, in partic-
ular, the risk of infection. We report three different cases
that have the following points in common: all patients had
cancer and thrombocytopenia due to hypersplenism making
it impossible to begin or continue a chemotherapy proto-
col. The goal of our study was to describe the role of partial
superselective splenic embolization, which rapidly resulted
in an acceptable platelet count allowing chemotherapy to
be continued or begun in these patients.

Clinical cases
Case 1

A 46-year-old patient had been followed since 2001 for
intrahepatic cholangiocarcinoma that had been treated by a
right hepatectomy that was extended to segment IV. In 2012,
cholangiocarcinoma recurred and was exclusively intra-
heptatic. Hypersplenism was identified during the initial
assessment before treatment was decided, associated with
thrombocytopenia with a platelet count of 80,000/mm?3,
which was probably secondary to the right hepatec-
tomy. Antiangiogenic treatment was contra-indicated in this
patient due to thrombocytopenia.

Because of the patient’s general condition, PSE was
decided during the pluridisciplinary consensus meeting with
the goal of correcting thrombocytopenia to reach a count of
more than 120,000/mm?3.

After careful skin preparation and local anesthesia, a
femoral approach was taken. The celiac trunk and the
splenic arterty were catheterized with a 5F catheter with
a cobra head and a flexible guide. Embolization of the
branches of the splenic artery was performed at the inferior
pole and the middle third with a microcatheter. Uncharged
250 micron microspheres (Embozene, CeloNova BioSciences,
headquarters San Antonio, Texas, USA) were used for
embolization. Final follow-up showed significant stagnation
of the contrast agent in the middle and lower territories
of the splenic parenchyma. The patient was hospitalized
for 48 hours after the procedure to treat post-embolization
syndrome.

Seven days after embolization, control CT showed splenic
ischemia of between 50 and 70%, which corresponds to the
goals in the literature (Fig. 1) [3,4].

Ten days after embolization, a control visit showed a
platelet count of 162,000/mm? so that systemic treatment
could be begun. The patient presented with left upper
quadrant pain for 48 hours after embolization that was suc-
cessfully treated by morphine, with no other adverse effects
reported.

Case 2

A 50-year-old man was being followed for adenocarcinoma
of the recto-sigmoid junction, classified as T4N1MO0, and
which was discovered during investigation of occlusion.
Management included subtotal colectomy with an ileorectal
anastomosis and lymph node dissection associated with FOL-
FOX (oxaliplatin, 5 fluoro-uracile, acide folinique) adjuvant
chemotherapy. At 2months, unresectable metachronous
liver metastases developed. Chemotherapy was modified to

Figure 1.  Coronal abdominopelvic CT with contrast injection dur-
ing the portal phase 2 months after splenic embolization showing
splenomegaly with a large unenhanced area of liquid (arrow) rep-
resenting an area of splenic necrosis. The functional parenchyma
is enhanced after contrast injection (asterisk). Ischemia involves
approximately 70% of the splenic parenchyma but does not include
the superior pole of the spleen to prevent post-embolization pleural
reactions.

a Folfox—Avastin regimen (a total of 23 rounds). The patient
then developed portal hypertension with thrombocytopenia
and a platelet count of 60,000/mm? contra-indicating the
use of antiangiogenics and participation in a new treatment
protocol. It was then decided to treat the thrombocytopenia
with selective PSE. Embolization was identical to that in
case 1, with no complications.

One month after embolization, the platelet count had
reached 200,000/mm?3, so the patient could participate
in a clinical trial that included angiogenics. At 2 months,
control CT showed spenic ischemia of 50—70% of the
parenchyma. At 4 months, the platelet count remained sta-
ble at 120,000/mm?3 but secondary pulmonary and vertebral
lesions developed causing sleep disturbing pain that did not
respond to analgesics.

Case 3

A 42-year-old patient had been followed since February 2012
for an adenocarcinoma of the left colon with synchronous
liver metastases. Management included a left colectomy,
resection of a left liver metastasis and radiofrequency abla-
tion. Total portal vein thrombosis developed after surgery.

Two months after surgery, recurrent liver metastases and
secondary pulmonary lesions developed. Chemotherapy with
a Folfiri-Avastin regimen was decided upon. The patient then
developed portal hypertension on the thrombosis result-
ing in hypersplenism with thrombocytopenia and a platelet
count of 80,000/mm? contra-indicating antiangiogenics and
participation in a new therapeutic trial because of tumor
progression. PSE was decided upon to reach a platelet count
of 120,000/mm? and to include the patient in a therapeutic
trial.
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Embolization was identical to that in case1, with no
complications and resulted in 70% splenic ischemia.

The postoperative outcome included pain that was resis-
tant to level 3 (morphine-based) analgesics as well as 39°
hyperthermia for 48 h.

Fifteen days after surgery, the platelet count had stabi-
lized at 530,000/mm? so that antiangiogenic therapy was
begun again and the patient could be included in a new
therapeutic trial.

Discussion

This report is original because the origin of portal hyper-
tension in these patients was non-cirrhotic. Indeed, to our
knowledge, this is the first report of PSE for a palliative onco-
logical indication with no underlying chronic liver disease.
Hypersplenism is a well-known complication of portal hyper-
tension. This may be present as thrombocytopenia and/or
leukocytopenia. In certain patients with severe peripheral
cytopenia, treatments such as interferon [5], antiangiogen-
ics [6], and major surgery [7] can be contra-indicated and
can, therefore, be the cause of a loss of chance for patients.
Moreover, life-threatening spontaneous episodes of bleed-
ing may also occur in these patients who are already in poor
condition.

Portal hypertension with hypersplenism has many pos-
sible causes: prehepatic portal hypertension is caused by
obstruction of the portal venous system (by compression,
tumor invasion or thrombosis). Intrahepatic portal hyper-
tension can be sinusoidal, or post-sinusoidal but in fact,
it is often mixed. Sinusoidal portal hypertension is mainly
due to cirrhosis, which accounts for 90% of the causes
of portal hypertension in western countries. Post-hepatic
portal hypertension is mainly secondary to Budd-Chiari syn-
drome. In the present study, we present a case of iatrogenic
intrahepatic portal hypertension secondary to oxaliplatin
[8]. This adverse effect has been described in the litera-
ture by numerous authors [9] but the physiopathology is
still a subject of debate. Nevertheless, there is no oxa-
liplatin dose limit for the moment to limit this adverse
effect.

In case 1, the cause of portal hypertension was a par-
tial hepatectomy in a patient with liver metastases. Portal
hypertension is a well-known complication of this type of
surgery [10].

At present, a surgical splenectomy is the reference tech-
nique for reducing splenic cell hyperdestruction and treating
cases of peripheral thrombocytopenia that do not respond to
medical treatment. However, complications are severe with
this type of surgery and occur in 9.6 to 26.6% of the cases
including those performed by laparoscopy [1,2]. Moreover,
splenectomy is often associated with an increased long-term
risk of septic events [1,2], in particular encapsulated orga-
nisms such as pneumococcus or meningococcus.

Partial splenic embolization was first described by Mad-
dison in 1973 [11], and was proposed as an effective
alternative to splenectomy [12,13]. Several studies have
shown that this procedure is feasible and reported effective
results in particular in patients with cirrhosis, with a sig-
nificant increase in both the platelet and leucocyte count
[9,12—14].

The volume of the splenic infarction is an essential fac-
tor for long-term improvement in thrombocytopenia, and it
should be between 50 and 70% [3,4], to ensure effective
long-term management of hypersplenism and reduce severe
complications such as splenic abscess or rupture, refractory
ascites or pleural effusion [3,15,16]. No specific precautions
against infection are needed with partial splenic emboliza-
tion: no pneumococcal vaccination or specific long-term
antibiotics are needed, unlike with splenectomy.

The patients in the present study were all late stage,
requiring palliative treatment and in poor general condi-
tion. Successful management of their thrombocytopenia
was essential to give them access to treatment and to
participation in treatment protocols. However, a splenec-
tomy was impossible because of their general condition and
comorbidities. The indication of PSE was, therefore, a good
alternative to splenectomy for the treatment of refractory
thrombocytopenia with portal hypertension.

Morbidity following PSE is low with severe complications
in less than 10% and mortality in less than 1% compared
to 5% for splenectomy [17]. The main complications fol-
lowing PSE were left subphrenic abscess, splenic rupture,
acute pancreatitis, reactional pleural effusion and throm-
bosis of the splenic or portal veins. The rate of severe
complications varies in relation to the volume of splenic
infarction [3,4]. If it is more than 70% of the splenic vol-
ume, severe complications develop in 50% compared to 8.8%
if the infarctus is between 50% and 70%. In these patients
who require palliative treatment, the risk-benefit ratio
clearly seems to support PSE. It is associated with very few
adverse events and makes it possible for patients to receive
chemotherapy which increases their life expectancy and
quality of life. The context of palliative care is especially
interesting because this procedure is easy to perform under
local anesthesia and has immediate, long-term effects. In
the three reported cases, the PSE restored the platelet
count enough to allow appropriate systemic treatment, with
no serious complications from the procedure.

Uncharged microparticles such as microspheres were
chosen in this study for embolization. Proximal agents
(coils, plugs or balloons) result in occlusion of the splenic
artery but with minimal change in the splenic parenchyma
unless the collateral network is affected. The goal of
this treatment is to superselectively destroy part of the
splenic parenchyma; the intraparenchymatous branches of
the splenic artery must, therefore, be occluded as dis-
tally as possible. Agents causing distal embolization such as
microparticles or resorbable gelatin can therefore be used.
According to Zhu et al. [3], microparticles are more effec-
tive than absorbable gelatin in increasing the platelet count,
with no difference in the rate of complications. Two hundred
and fifty micron microspheres were therefore used.

The good results of PSE in patients with palliative stage
disease must be confirmed in a larger group of patients
to better evaluate the rate of efficacy and potential
complications.

Conclusion

In conclusion, partial splenic embolization successfully
treated refractory thrombocytopenia in three patients
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presenting with portal hypertension secondary to late stage
neoplastic liver disease requiring palliative treatment. Thus,
partial splenic embolization seems to be a viable option for
the treatment of refractory thrombocytopenia in patients
with late stage disease requiring palliative care, which does
not require a pneumococcal vaccination or long term antibi-
otics.

Disclosure of interest

The authors declare that they have no conflicts of interest
concerning this article.

References

[1] Winslow ER, Brunt LM. Perioperative outcomes of laparoscopic
versus open splenectomy: a meta-analysis with an emphasis on
complications. Surgery 2003;134:647—55.

[2] Kojouri K, Vesely SK, Terrell DR, George JN. Splenectomy
for adult patients with idiopathic thrombocytopenic pur-
pura: a systematic review to assess long-term platelet count
responses, prediction of response, and surgical complications.
Blood 2004;104:2623—34.

[3] Zhu K, Meng X, Qian J, Huang M, Li Z, Guan S, et al. Partial
splenic embolization for hypersplenism in cirrhosis: a long-term
outcome in 62 patients. Dig Liver Dis 2009;41:411—6.

[4] Petermann A, Chabrot P, Cassagnes L, Dumousset E, Alfidja
A, Gageanu C, et al. Hypersplenism due to portal hyperten-
sion: retrospective evaluation of 17 patients treated by splenic
embolization. Diagn Interv Imaging 2012;93:30—6.

[5] Miyake Y, Ando M, Kaji E, Toyokawa T, Nakatsu M, Hirohata
M. Partial splenic embolization prior to combination therapy
of interferon and ribavirin in chronic hepatitis C patients with
thrombocytopenia. Hepatol Res 2008;38:980—6.

[6] Kauffman CR, Mahvash A, Kopetz S, Wolff RA, Ensor J, Wal-
lace MJ. Partial splenic embolization for cancer patients with

thrombocytopenia requiring systemic chemotherapy. Cancer
2008;112:2283-8.

[7] Sangro B, Bilbao I, Herrero I, Corella C, Longo J, Beloqui O,
et al. Partial splenic embolization for the treatment of hyper-
splenism in cirrhosis. Hepatology 1993;18:309—14.

[8] Angitapalli R, Litwin AM, Kumar PR, Nasser E, Lombardo
J, Mashtare T, et al. Adjuvant FOLFOX chemotherapy and
splenomegaly in patients with stages|l-Ill colorectal cancer.
Oncology 2009;76:363—8.

[9] Slade JH, Alattar ML, Fogelman DR, Overman MJ, Agarwal A,
Maru DM, et al. Portal hypertension associated with oxalipla-
tin administration: clinical manifestations of hepatic sinusoidal
injury. Clin Colorectal Cancer 2009;8:225—30.

[10] Jacobs KE, Visser BC, Gayer G. Changes in spleen volume
after resection of hepatic colorectal metastases. Clin Radiol
2012;67:982—-7.

[11] Maddison FE. Embolic therapy of hypersplenism. Invest Radiol
1973;8:280—1.

[12] Tajiri T, Onda M, Yoshida H, Mamada Y, Taniai N, Kumazaki
T. Long-term hematological and biochemical effects of partial
splenic embolization in hepatic cirrhosis. Hepatogastroenterol-
ogy 2002;49:1445—8.

[13] Mozes MF, Spigos DG, Pollak R, Abejo R, Pavel DG, Tan WS,
et al. Partial splenic embolization, an alternative to splenec-
tomy. Results of a prospective, randomized study. Surgery
1984;96:694—702.

[14] Yoshida H, Mamada Y, Taniai N, Tajiri T. Partial splenic
embolization. Hepatol Res 2008;38:225—33.

[15] N’Kontchou G, Seror O, Bourcier V, Mohand D, Ajavon Y, Castera
L, et al. Partial splenic embolization in patients with cirrhosis:
efficacy, tolerance and long-term outcome in 32 patients. Eur
J Gastroenterol Hepatol 2005;17:179—84.

[16] Hayashi H, Beppu T, Okabe K, Masuda T, Okabe H, Baba H. Risk
factors for complications after partial splenic embolization for
liver cirrhosis. Br J Surg 2008;95:744—50.

[17] Koconis KG, Singh H, Soares G. Partial splenic embolization
in the treatment of patients with portal hypertension: a
review of the English language literature. J Vasc Interv Radiol
2007;18:463—81.


http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0090
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0095
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0100
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0105
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0110
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0115
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0120
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0125
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0130
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0135
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0140
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0145
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0150
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0155
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0160
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0165
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170
http://refhub.elsevier.com/S2211-5684(15)00026-1/sbref0170

	Thrombocytopenia due to hypersplenism in oncological disease: Partial splenic embolization during palliative treatment
	Clinical cases
	Case 1
	Case 2
	Case 3

	Discussion
	Conclusion
	Disclosure of interest
	References


