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Abstract
Renal cell carcinoma (RCC) in young adults is uncommon. Whether they have different clinicopathologic
characteristics and outcomes from those in older patients is still a conflicting matter. In this article we
present an uncommon subtype of RCC which is chromophobe RCC (chRCC) in a female aged less than 20
Young adults;
Prognosis

years.
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enal cell carcinoma (RCC) is the most common neoplasm of the

idney representing on average over 90% of all renal malignancies
hat occur in adults in both sexes [1,2]. It is rare in the pediatric
opulation and only 2% of RCC occur in patients younger than 20
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ears old [3]. RCC is a heterogeneous disease comprised of different
istological variants including clear cell, papillary, chromophobe,
ollecting duct, medullary, MiT translocation renal cell carcinoma
TRCC), mucinous tubular spindle cell and unclassified, according
o the World Health Organization (WHO) classification. It is known
hat the most common subtype in adulthood is clear cell followed
y papillary then chromophobe RCC (chRCC). But in the pediatric
opulation, TRCC comprises the majority of RCC [4,5]. The fre-
uency of the remaining non-translocation associated RCCs in this
ge group is still a matter of controversy. In this paper we present a
ase of a chRCC occurring in an 18-year-old female.
ase  report

n 18-year-old female, with no medical history, presented with
bdominal pain and distention evolving for 2 months. Clinical
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Fig.  1  Renal  CT  scan. (a) Renal mass with central calcifications and la
enhancement.
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Fig.  2  Well-delimited kidney tumor with gray-yellowish cut surface.
Presence of foci of necrosis and hemorrhage.

examination revealed a large painless mass in the left abdomen.
Laboratory studies showed anemia with elevated levels of Lactate
dehydrogenase (LDH = 748 UI/l). Ultrasonography confirmed the
presence of the bulky mass in the left hypochondrium. On further
evaluation, the thoraco-abdomino-pelvic computed tomography
(CT) showed a hypervascular large mass (26 cm ×  21 cm ×  17 cm)
arising from the left kidney with central calcifications and necrosis
(Fig. 1). There were no secondary lesions. The patient underwent
a left nephrectomy. Gross examination revealed an encapsulated,
well delimited tumor measuring 23 cm ×  21 cm, occupying almost
the entire kidney. The cut surface of the tumor was gray-yellowish
in color presenting areas of necrosis and hemorrhage (Fig. 2). The
hilar vessels and the ureter were not involved. Histological anal-
ysis of this tumor showed a lobulated carcinomatous proliferation

comprised of groups of polygonal cells with accentuated cell bor-
ders, an irregular nuclei and a perinuclear halo. These cells were
sometimes binucleated or even multinucleated. Their cytoplasm was
either abundant and transparent or granular and eosinophilic. Areas

d

T
m

rge foci of necrosis. (b) Post contrast images showing homogeneous

f necrosis, fibrosis and calcification were also seen in this tumor
Fig. 3). There was no invasion of the peri-renal fat or the renal vein.
ale’s colloidal iron stain showed a cytoplasmic positivity (Fig. 4).

mmunohistochemical stain CK7, EMA and CD117 were positive
hile vimentin and CD10 were negative (Fig. 5). Based on these
orphological and immunohistochemical features, the diagnosis of

hromophobe renal cell carcinoma was made. This tumor was classi-
ed as pT2b cN0 cM0 according to the TNM system. After surgery,

he patient made an uneventful recovery. At 23 months of follow up,
here were no sign of disease recurrence or metastasis.

iscussion

he chRCC represents the third most common variant of RCC. It is
n uncommon variant accounting for 5–10% of all cases of RCCs
1]. The mean age of incidence is in the sixth decade with a range
f 27–86 years [2]. Many series of chRCC were reported [6–10].
n those series, all patients were aged more than 20 years. Yet,
ome cases of chRCC in patients aged less than 20 years have been
eported. In a series of 16 cases of chRCC reported by Nakaigawa
t al., the mean age and range of ages of patients were 50.9 years
nd 16–74 years, respectively [11]. Din et al. reported 45 cases of
hRCC and found that age ranged from 18 to 90 years with an aver-
ge age of 48.5 years [12]. Eggener et al. reviewed 119 renal tumors
n patients aged from 17 to 45 years old; they found that 91 (76.5%)
f them are RCCs. The incidence of chRCC was relatively increased
12.1%) in this population [13]. Other authors reported comparative
tudies of RCC between young patients (younger than 40 years)
nd their older counterparts. Suh et al. [14], Thompson et al. [15],
nd Gillett et al. [16] found a higher incidence of chRCC in young
atients compared with the older patients group. Lee et al. [17], as
ell as Taeccoen et al. [18] reported a high proportion of non-clear

ell carcinomas in young adults but the most common variant was
apillary carcinoma. Goetzl et al. [19] did not find any difference in
he frequency of histological subtypes of RCC between young and
ld adults. In our case, the patient’s age was 18 years when she was

iagnosed with chRCC.

here are no specific clinical features of chRCC but the most com-
on symptoms are hematuria, flank mass and pain [1,20].
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Fig.  3  (a) Proliferation of various-sized tumor cells arranged in large sheets separated by fibrovascular septa (HE 100×). (b) The cell border is
thick and prominent. The cytoplasm is eosinophilic and granular. The nucle
halos (HE 400×).
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ig.  4  Hale’s colloidal iron stain positivity in the cytoplasm (400×)

T findings in chRCC show a hypodense mass with a homogeneous
nhancement. Calcifications may be seen in 38% of the cases [1].

n gross examination, chRCC are solid, well circumscribed tumors
ith a lobulated surface that appears grey-beige in color [1,2]. Foci
f necrosis and hemorrhage may also be seen [20]. The mean size of
his tumor is 6 cm [1,21]. In a series of 104 cases of chRCC reported
y Cindolo et al., the tumor size ranged from 1.2 cm to 18 cm [6].
hang et al. reported 42 cases of chRCC ranging in size from 2 cm
o 19 cm [7]. Among the 53 cases of chRCC reviewed by Zhao et al.,
he largest tumor size was 20 cm [8]. The tumor size in our case was
3 cm in greatest dimension.

o
s
s

i are generally wrinkled. Presence of binucleated cells and perinuclear

icroscopically, this neoplasm grows typically in a solid pattern,
ith fibrotic septa and thick-walled blood vessels, and some-

imes in glandular or tubulocystic patterns. It is made of two
ypes of tumor cells in varying proportions. Some are polygo-
al with abundant and clear cytoplasm. Others are small with an
osinophilic and granular cytoplasm. Both cells have in common
harply defined borders, an irregular, wrinkled nuclei and perinu-
lear halos. Some cells are binucleated. Hale’s colloidal iron stain
hows a diffuse and strong cytoplasmic reticular positivity due to
he presence of numerous cytoplasmic vesicles. Immunohistochem-
cal analysis shows a strong and diffusely positive immunostaining
or cytokeratin 7 and epithelial membrane antigen (EMA) with a
egative reaction for CD10 and vimentin [1,2,20]. Our patient pre-
ented the typical histological and immunohistochemical features of
hRCC.

he Fuhrman grading system is useless in chRCC since irregular
uclei, proeminent nucleoli and nuclear pleomorphism are inher-
ntly present in this tumor. Moreover, Paner et al. proposed a novel
-tiered grading system based on the analysis of geographic nuclear
rowding and anaplasia. Paner et al. also concluded the superior
rognostic value of this novel grading system compared to Fuhrman
rade [22,23].

lthough chRCC is known to have a favorable outcome, the prog-
osis of RCC occurring in young adults remains a matter of
ontroversy. In fact, some authors reported a favorable long-term
urvival in young adults with RCC in comparison with a group of
ld adults [14,18]. Others found no difference in cancer specific

urvival between the age groups [15,19]. Lee et al. concluded that
urvival outcomes were poorer in young adults [17].
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Fig.  5  Immunohistochemistry  study. (a) Positivity of tumor cells w
(c) Tumor cells are negative for Vimentin (200×).

Conclusion

In this paper we report a large ChRCC in an 18-year-old female. The
occurrence of this subtype of RCC in young adults is uncommon. In
this particular age group, the incidence of RCCs in general is rising
and its prognosis compared to older patients is still a conflicting
matter.

Conflict  of  interest

The authors have no conflict of interest to declare.

References

[1] Vera-Badillo FE, Conde E, Duran I. Chromophobe renal cell carcinoma:
a review of an uncommon entity. Int J Urol 2012;19:894–900.

[2] Storkel S, Martignoni G, van den Berg E. Chromophobe renal cell car-
cinoma. In: Pathology and Genetics of Tumours of the Urinary System
and Male Genital Organs. Lyon, France: IARC; 2004. p. 30–2.

[3] Wang J, Shehata BM, Langness SM, Davis GK, Cheng L, Osunkoya
AO. Clear cell, papillary and chromophobe renal cell carcinoma in
patients younger than 20 years old: a clinicopathologic study with
follow-up. J Pediatr Urol 2012;8:531–4.

[4] Martignoni G, Pea M, Gobbo S, Brunelli M, Bonetti F, Segala D, et al.
Cathepsin-K immunoreactivity distinguishes MiTF/TFE family renal
translocation carcinomas from other renal carcinomas. Modern Pathol
2009;22:1016–22.

[5] Hora M, Urge T, Travnicek I, Ferda J, Chudacek Z, Vanecek T, et al.
MiT translocation renal cell carcinomas: two subgroups of tumours
with translocations involving 6p21 [t (6; 11)] and Xp11. 2 [t (X; 1 or X
or 17)]. SpringerPlus 2014;3:245.
[6] Cindolo L, de la Taille A, Schips L, Zigeuner RE, Ficarra V,
Tostain J, et al. Chromophobe renal cell carcinoma: comprehensive
analysis of 104 cases from multicenter European database. Urology
2005;65:681–6.

[

ytokeratin 7 (200×). (b) Positivity of tumor cells with EMA (200×).

[7] Zhang W, Yu W, Jiang Y, Li Y, Han F, Liu Y, et al. [Chromophobe
renal cell carcinoma: a clinicopathologic study and immunopheno-
types of 42 cases]. Zhonghua bing li xue za zhi Chin J Pathol 2012;41:
76–80.

[8] Zhao PJ, Chen XP, Li XS, Yao L, Zhang CJ, Yu W, et al. Chromophobe
renal cell carcinoma: analysis of 53 cases. J Cancer Res Clin Oncol
2012;138:451–4.

[9] Amin MB, Paner GP, Alvarado-Cabrero I, Young AN, Stricker HJ,
Lyles RH, et al. Chromophobe renal cell carcinoma: histomorphologic
characteristics and evaluation of conventional pathologic prognostic
parameters in 145 cases. Am J Surg Pathol 2008;32:1822–34.

10] Peyromaure M, Misrai V, Thiounn N, Vieillefond A, Zerbib
M, Flam TA, et al. Chromophobe renal cell carcinoma. Cancer
2004;100:1406–10.

11] Nakaigawa N, Yao M, Kondo K, Kishida T, Noguchi K, Kubota Y, et al.
Chromophobe renal cell carcinoma: a clinicopathological study of 16
cases. Hinyokika kiyo Acta Urol Japonica 2006;52:1–6.

12] Din NU, Fatima S, Ahmad Z. Chromophobe renal cell carcinoma: a
morphologic and immunohistochemical study of 45 cases. Ann Diagn
Pathol 2013;17:508–13.

13] Eggener S, Rubenstein J, Smith N, Nadler R, Kontak J, Flanigan R,
et al. Renal tumors in young adults. J Urol 2004;171:106–10.

14] Suh JH, Oak T, Ro JY, Truong LD, Ayala AG, Shen SS. Clinicopatho-
logic features of renal cell carcinoma in young adults: a comparison
study with renal cell carcinoma in older patients. Int J Clin Exp Pathol
2009;2:489.

15] Thompson RH, Ordonez MA, Iasonos A, Secin FP, Guillonneau B,
Russo P, et al. Renal cell carcinoma in young and old patients:is there
a difference. J Urol 2008;180:1262–6.

16] Gillett MD, Cheville JC, Karnes RJ, Lohse CM, Kwon ED, Leibovich
BC, et al. Comparison of presentation and outcome for patients 18 to
40 and 60 to 70 years old with solid renal masses. J Urol 2005;173:

1893–6.

17] Lee LS, Yuen J, Sim HG, et al. Renal cell carcinoma in young
patients is associated with poorer prognosis. Ann Acad Med Singapore
2011;40:401–6.

http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0005
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0010
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0015
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0020
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0025
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0030
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0035
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0040
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0045
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0050
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0055
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0060
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0065
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0070
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0075
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0080
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085
http://refhub.elsevier.com/S1110-5704(16)30057-1/sbref0085


1

[

[

[

[

[

82 

18] Taccoen X, Valeri A, Descotes JL, Morin V, Stindel E, Doucet L, et al.
Renal cell carcinoma in adults 40 years old or less: young age is an
independent prognostic factor for cancer-specific survival. Eur Urol
2007;51:980–7.

19] Goetzl MA, Desai M, Mansukhani M, Goluboff ET, Katz AE, Sawczuk
IS, et al. Natural history and clinical outcome of sporadic renal
cortical tumors diagnosed in the young adult. Urology 2004;63:

41–5.

20] Kuroda N, Toi M, Hiroi M, Enzan H. Review of chromophobe renal cell
carcinoma with focus on clinical and pathobiological aspects. Histol
Histopathol 2003;18:165–71.

[

I. Saguem et al.
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