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# At EIE ke Case of the Year 2016

B mBe i eiES
51y M
[1EA]

AFRNC YRR A TN IR S A T RIREIIREE 23 5 0 . AANERG D 7 d Jhk TR Bl
2L T2y, AR 16mm—25mm &AM %2 B D, Fiio et L ko7,
BE(E - 458 @ 7% L AREWTEL, il
FHREFRIATR - BERE. BEEIT AL
BEHRATR A RIKEIIR ML e K # 25mm KO EfiREE & b, Anterior temporal artery %3
BRI 0> 597 LT 5,

(EH5) 4 %571 MRA. ffT87 Angio. 3D-DSA. #fi#% MRI (DWI)

FH7 : AT UEAIEERAEE 2 v, 4812 double STA-MCA bypass ((DATA & KR, @fHIGE %E
M3) Zftifr L7z, £9. MIZKT % L ) ICETERMICEINRE Z clip 32 . slip in
L CMCABAZEL TL Z v, XRIZ, BRI D & RGEEEE DT LTE D T4
flow out ¥ 2 Tclipd % b, MANICIiED A U TEdE 2 PHSE L T MEP O3 H35H %
L7, 2270, BiRiE 2 U0BERa L Ciite 2 B U, PHEE L 7 Z20EL D Shbkiy 2 iiebr £ &
KNSR AMEAERKDITEALZ EZEY IR L UMEZ B2 E 2 A, MEPIZHIE L 72,
CDLEERDIRAE DRI & F 2 | RS, A4 X—)LTWrapping % L 712 I BjRHE =
1/3 KT X 9 I TIEMRINIC clipping 217> 72,

7% © i D MRLCl3 45 R RALIA & 8573 12 DWI TR W EE B2 o 72, ik ic ER 4R
RBISHHBL L 728, ZHudfhs icdis Lz, MIEIRES SR E T 2 Bk & L 7o
REREEDIRFE L2220, iR 25 HHIZU ~NE Y F— 3 VIREENIERE L 72,

[2[EE]

UANEY T = 2 UEBEE 28R TREEL . DRI TROBEIZ L T ieds, 1RIH O F i
5 #1370 H2 IS8R 2 v Ic B skazig, CT Cliivg o> & o Hilfiasgtb i, BaAbL & %> 72,
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HREZIARR - EEEY]. WS R L
ERAAR : CT TIRRIMIEAMBEENL TR TH D, DTN ENNDLERE 2D 5, i
IME RS Tl Bl DMK EIIRZE L 2 70 72,

(ZH»5) CT. 1@ BT DSA. 3 » B DSA. 2 @ H#TE

Fl - BEEEIIRZ H\ v ECA-RA-M2 bypass % 17 - 7z, BRI S IME TN 2 clip b B & L 7223,
BEDS RIS, BT E ROV A7 REwEEZ N, DD, BIIRE% trap
L CTEZB@EFi~ D bypass i L 7223, trapping# b MEP2ME N L 2o 2o, Tk T
L7,

7% - B & 2 e EZE L M 72 < IKIMAE IR ¢ b BRI 13315 2% L bypass D patency i3 REFTH -
7oo BHS D2 EE TR S 2 < M 2 M cHERPE L 72,

FEFIDRA 2 b 1 ERINEINRE SR 23680, RPINABIRD S 272 LT Z OEHEE
g DRRE DSIRH ICHIETH 5, FRIC ZEBEL DA HEFE 2 bypass B I H EEZ 5D,
AIEF D X 5 I IE RN OFEIEL 2 2 E3H 528, L THDTIC, Z O E
T 72 BTG LT S DD 5, (G AR ER)
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GiEFI] 73 %531k

URIE] H B TOZEROEIRREE IS CTHAE, kR GCS13 (E3V4AM6) TH - 7z, SHECT T
i Fisher group3 ® SAH (¥ 1) T& - 7z, MKIfil% i& 5 T craniocervical junction dural
arteriovenous fistula dAVF O%EV23% ) IGETETH - 7208, SEEARLE LD Y
CCMIHbk S 17z, BARUGER. Ui TR L o7,

1 FAEEF CT 2 MESFEESK 3 ZERTRE R (KFD:shunt point)

(f&t) M E A EROEHESEINR (VA) 22545053 5 radicular a. ® meningeal brunch %
feeder & L, JERAEMICS v >~ b L., #&HiHIZ FJ712#k T % drainer % §#-D craniocervical
junction dural arteriovenous fistula dAVF &2l L 72 (X12), BEHED ADLDS LS do
oo, MENIEE%E {787 (main feeder occlusion & 725 72), ZERE LT ¥~ b
ZIRTE L 7203, B O & 3D angiography MIP image Z Hil 35 2 &gk b, fHlw
BRI 23 1 AICEE F D R drainer ICBfTT 5 v > P ARA v P 2EECTE L (K3), 2D
7ot H, BTN IC X % drainer MWl 2 /2 /MBS TR CfT > 72 (M4), it »
v P DOSERMREMRL 2 (K5), BEERFZFDOADLIZAN. & %2> TE D RIFRiRkHE %o
TWw3, (OCHE = 1S E)

4 #fihBE (drainer % Clip) 5 T2 E % (JAVF H%k % #EsR)
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9k tE, BHBIH L 7 v 7 o, Bl T ZEkkEE L 23D O AE NS
., DrHeli THAROE X 17z, Mok, &kl ~)L JCS100, pupil Rt/Lt 3/3.5, HHH CT T
T PR A S 2 32800 . B BB IMIE R 200 2 fiAT U 72, i, Z2HRBRZEH & Faif, HRBRE
FFEEDHYD K 912D 569 HICINIME G 2 fifT L 72 & & 2 AME e at RS 2 52
&, 5239 H IS NiE#E % 1T - 72, Shunt flow 137855 L. HRERZEH. FEIMLIZ—FRFIIC
L 22 DS EEREIR I3, fistula OSERPA%ICE S R o 2 EH S, H 30 H B EIIR
797 b+ Iy ¥y B2 7o, Boh{ ECA-RA-M2 bypass # ¥ &, Ophthalmic artery
@ proximal Ttrap X { | Dolenc's approach % it # 7z, Cavernous sinus N ® coil iZ X 1
approach 2% T IR#ET&H > 72 Ml & > trap DXAJBETH - 72, iR 1% RAFCHRERZE M, 7
M3 2% LU IMINVE &R T b shunt 137598 L T 22 23 IR FREL 138858 L. coil packing D522
BEZ ot 5%IFVEPE =% — ORI, IMENIER & RA graft + trapping DIGHEEGER

DIERER BB ITRELEZ TS, (i IREPSC7E)
AR R I B E 5 i g I B & 52
ERNTEMESE RA graft fif#4 BN B & 22
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FEBD) 647%%cM:, 201543 H, UK A H W3 1 7 MRIMI A CRIZGEBINREE & A NEEIR
BRI NE L, 8 HICAHRTHEBEREIEIC T2 ) v ¥ v iz iifT L £ Lz, fiith. Al
KIMEIIR A2 & IR CIESE L CoE Loz #iEL., fiirhoRie LTk, B
IR BEER A R CRE T L E L7z, 20121 HD3DCTA IS THT A2 3mm K OB A3 HEL L
F L7, SDCTAZ R L £ L7223, ArilcZ bz, ZoBMEE¥ %211\, 3DCTA DT
HEFLL, 7V 77 L= o0& 2AICHREEH D, 7V vy EY I %75
TERE O E W KD, D L CIFREBIIRE 2% 9 ITRCL 72, BEMREMEKEL, 5
HICHTM & 2D % L7, MiBioBEciE, BIREOLE L LTiE, AS-ASANA XL Ty
By IOBMRIGN EE Z F L, BRE O H 2 {7iE D A2 %> 5 Heubner artery, front polar
artery I L T3 2 EDRFUMINE LD TE 7 v EV I TELRVHREIEIC O W THE
BL T Lk, P, mEFrEpEEic MR ? 7 —FicTiivex Lk,
iR R) 9. A3-A3NA SR EFER I FE LA, BRI, AinLE L - B cE b
NTEVEFLZDOTINZHBEL £ L7, WIRAVICTIZ, 8 OZRENRE RO T L Cld 7
$L A DRI DI 03 7 > THHEBR I L Tw 5 X9 Rt ATL 7, fliioEhdE h
Heubner artery 25 A2 O #ffRiE O HZM» 6 3 LT, P Iy VY TIIWEEEEZ F L 72,
A2%PAEIED LI ICA2ITTATIZZ Yy T2l £ Lic, 2HUT XD A2 D0 M BEDS
o 12882 L, ICG R I2 T Heubner artery b IMifEASEZR S L E L 7z, MEP, SEP
T —THEMARL, FilizfkTELEL,
fir2iEE) 90HIZERE L £ L7223, BIREOHIEAR . REFAFBBTT,

(X« LR ER)

78T DSA 78T DSA fiT#% CTA
i ASA3 /N1 /X BRERE
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BEERIMEIC L 2 OMFEIES S ELEEL 2 9mK R

HindGEdE T E5HO L WRE N Ty 7> — L H22 LAl AHEEE O 4-5cm Ko [ fif
b, KNOKRD Y, VULpREIZ L, BHNINAR, GAEAL S HIE, Ykt v ¥ —
IEBE & 7o 7z, SKEBEREREGER L )L ¢ E3VAMS,

WORRRINE FTRETS > 7203, IRA TG L NVR T L 72, BEEHH CT ¢l iso-low density @
i s e 2 520 (Fig.1 AB). BEREAM MO R & UER~ V=TT Z28 O, 2D
flDEFENMGIZRD D> > 7z, CTH K D EERART, 2L EME) & 22 D, DIfgRAR. 20
53 DL DD ififk A T b DB 3,

g 3 %2 ik L DD RS - U 2 Ba 2R e U IERR 2,

Z0%7 FL Y vEl13mg, FRHIE) 7 [MfEfT L, 440 oA TLIaHEh L 7z, 51 &
& GRSAMLE R 240 2 fifT (Fig.1 CD, #fE#), M WNmEEIC X 2 ISR i, ICPE
=& — FHGeEE % O U e ia e 2 T L 72, 250 8 HICHORAE I 1, =ik
LOVEGEE L, B 10 HICIKE . VKO IME N IEH 2 b DD, Bkl ~VIEEHIZZR D,
BRI T O Ron ko7, HBIWHWHOMRIZ$ (Fig.1 EF FLAIR), %359 HIC
UNEY) F—3 a VRBICEE & ko 7,

AIEBNZG~L =7 & DMF LB DO RMEIND D 5" A — W PRI NEHTH - 7225,
TR 2> D R 72 15912 & D Full recovery 2187 —HTH - 7z, DEMENC R > 72 A 1ZH &
LTIV DD, KRFIMIER R RILKRIMIEDO L EY — P33 - 722 &6, Ak
ICP D |57 & At - KB D 7 v N T v AU, R 7 28 TR 0 R IRRE 234 1
% 2 & CHIREREIRDE R S 72 TREME2 S D (Wortmann et al, 2006) ., SHIBIME 2 IC
BI2EY F 74—V Z2HE#SE o NERTH H o 7, (XH&E : B ml)

Grosse-Wortmann L et al. Multiple types of cardiac arrhythmias in a child with head injury and

raised intracranial pressure.
Pediatr Cardiol. 2006 Mar-Apr;27(2):286-8.
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Title: Gremlin, a Bone Morphogenetic Protein Antagonist, Is a Crucial Angiogenic Factor
in Pituitary Adenoma

C3=)

Gremlin | Wnt > 7' L& o Hh ¢ Bone morphogenetic protein(BMP) @ antagonist T&
D, BAEMOER (F-3K08) IREIIHT 2 2 6T w3, T4 2 O Gremlin (13 i
BRI PE B 12 B\ T, I HTAE (angiogenesis) 2 AT 2 & v ) @i a3d 223, T EARNIE
ICEIT BB IR IR ST v, Zlld4 13 FREREICE T % Gremlin OB D
HFE. M HT 4 (angiogenesis) ~ND RG22 et L 72, YhiaEk T O o A4 T 67 1] 45
RG] (ZerE2846i, YL 17 H) DB A 2 7R U T SRR 2 2 EE g fic X )
CD34 & Gremlin(DRM/CKTSF1B1) O 47 % Hilciiat L 7z, & 7z, Tissue microarray 61
%Z v, Gremlin & CD34 2 11 Z 1@ ¥ Bi (Gremlin/ B -Actin, CD34/ 8 -Actin) Z & L
WatEtT # 47 - 72 (GH-oma 23, NF-oma 22#. PRL-oma 7., ACTH-oma 5, TSH-
oma 4%1), T EAEPLEHERIC B\ T CD34FEHMINE D N T Gremlin & D H{7F3 1% 85-95% %
5 & T\ 7z, Tissue microarray €l CD34 @ 5 ¥l 1% Gremlin O 8 & & 7 1ED —XHEY
Z 78 LTz (p<0.005, RM2=0.1783), IMEFHEICEG T 5 L ST 5 CD34 FE 8 &
Gremlin & DRI I 7, Gremlin D F B tumor subtype, tumor size, 4,
7. Knosp grading & & BREABEEDIE S L7202 o 72, Gremlin 13 F TEARRRIE O & B4 %
up-regulate L CT\» % ATREMEDVRIR X 17z,

SEp R

SRR ERG T2 2 ENTEFE L, BROEEFITIIWEI7 V-0l Z2TH .
FHIR T2 TRERZEHE L CGHICEEE S HEWF L,
FHREAAEICIINEZ 26 THREHEZ, 72500 RZ CNSICiI L, 7 XY
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GHHIMEENF L7, ZOE2BMEO LTEFLHEL B ET,
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Gremlin is an antagonist of bone morphogenetic protein (BMP) and a major driving force in skeletal modeling in the fetal stage.
Several recent reports have shown that Gremlin is also involved in angiogenesis of lung cancer and diabetic retinopathy. The
purpose of this study was to investigate the role of Gremlin in tumor angiogenesis in pituitary adenoma. Double fluorescence
immunohistochemistry of Gremlin and CD34 was performed in pituitary adenoma tissues obtained during transsphenoidal surgery
in 45 cases (7 PRLoma, 17 GHoma, 2 ACTHoma, and 2 TSHoma). Gremlin and microvascular density (MVD) were detected by
double-immunofluorescence microscopy in CD34-positive vessels from tissue microarray analysis of 60 cases of pituitary adenomas
(6 PRLoma, 23 GHoma, 22 NFoma, 5 ACTHoma, and 4 TSHoma). In tissue microarray analysis, MVD was significantly correlated
with an increased Gremlin level (linear regression: P < 0.005, = 0.4958). In contrast, Gremlin expression showed no correlation
with tumor subtype or Knosp score. The high level of expression of Gremlin in pituitary adenoma tissue with many CD34-positive
vessels and the strong coherence of these regions indicate that Gremlin is associated with angiogenesis in pituitary adenoma cells.

1. Introduction

Angiogenesis is a complex multistep process that has a crucial
role in tumor growth, invasion, and metastasis. Improved
understanding of angiogenesis will provide insights into
tumor stage and the response of tumor vessels to antian-
giogenic therapy and may lead to more personalized cancer
therapy [1, 2]. Current attempts to disrupt tumor blood vessel
formation are predominantly focused on targeting the VEGF-
VEGEFR signaling pathway [2]. Pituitary tumors are highly
vascular neoplasms, which suggests an important role of
angiogenesis in pituitary tumor growth, but the mechanisms
that underlie tumorigenesis in pituitary adenomas are uncer-
tain [3, 4]. In particular, the mechanism that controls tumor
angiogenesis and whether this process is required for tumor
growth have been the subject of much discussion.
Microvascular density (MVD) has been studied in a
number of neoplasia and generally there is a close relationship
between angiogenesis and tumor progression. Thus, MVD
may be a predictive factor for disease progression and

response to treatment. Zhang et al. found that cervical cancer
progression is correlated with MVD and VEGF [5], and
Zhao et al. showed that VEGF and MVD are decreased by
siRNA silencing of c-Src, a predictor of a poor prognosis in
pancreas cancer [6]. Norcantharidin, an angiogenic inhibitor
in gallbladder cancer, has been shown to inhibit cancer
cell proliferation, migration, and invasion and to reduce
angiogenesis based on decreased MVD and VEGF expression
(7].

VEGF is likely to have a role in tumor angiogenesis
in pituitary adenomas that is similar to that in other neo-
plasms, and VEGF also regulates the growth of pituitary
tumor cells through its receptors VEGFR-1, VEGFR-8, and
VEGEFR-9. Onofri et al. [8, 9] showed that ligands of VEGF
receptors influence angiogenesis in pituitary adenomas and
affect growth of pituitary tumor cells through VEGFR-1,
and that VEGF and VEGFR-3 immunostaining in pituitary
tumors was higher than in normal pituitary tissue. These
results indicate that the VEGF-C/VEGFR-3 system might
be involved in controlling tumor angiogenesis in pituitary
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Title: Effect of dual therapy with botulinum toxin A injection and electromyography-
controlled functional electrical stimulation on active function in the spastic paretic hand
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Title: Human C-terminally truncated ER o variants resulting from the use of alternative

exons in the ligand-binding domain

[Abstract]

The nuclear receptor genes contain alternative internal and terminal exons, with
alternative exon incorporation yielding mRNA variants that encode various receptor
types, including some with C-terminal truncation that exhibit constitutive activation
or dominant-negative transcriptional transactivation. However, C-terminally truncated
estrogen receptor ¢ (ERa) variants with alternative sequences have rarely been reported
in humans. Therefore, we assessed human ER a genomic organization and alternative
splicing profiles, and identified both alternative exons and C-terminally truncated ER «
variants. These naturally occurring C-terminally truncated ERa proteins were localized
in the nuclei of transfected cells. In addition, ER« i45¢c and ERa A 5 variants exhibited
constitutive transactivation of an estrogen responsive element-driven promoter in
transfected cells. We manufactured expression vectors encoding artificially truncated
ER a constructs and evaluated their transactivation abilities to establish mechanisms
determining the constitutive activity and dominant-negative properties of truncated
variants. Lack of the region encoded in exon 8 eliminated basal and ligand-induced
transcriptional transactivation. The C-terminally truncated ER a variants/constructs
containing the helices 5 in their ligand-binding domains did not exhibit constitutive
transactivation. Furthermore, we demonstrated that truncation from C-termini to helices
5 in the variant ligand-binding domains was required for constitutive activation and
found that the remnant regions of the ligand-binding domains and variant-specific
sequences influenced transcriptional transactivation efficiency. In conclusion, we
elucidated the structural and functional features of novel C-terminally truncated ER
o variants and revealed the mechanisms underlying constitutive transactivation by
C-terminally truncated nuclear receptor variants.
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The nuclear receptor genes contain alternative internal and terminal exons, with alternative exon
incorporation yielding mRNA variants that encode various receptor types, including some with C-ter-
minal truncation that exhibit constitutive activation or dominant-negative transcriptional trans-
activation. However, C-terminally truncated estrogen receptor o (ERa) variants with alternative
sequences have rarely been reported in humans. Therefore, we assessed human ERa genomic organi-
zation and alternative splicing profiles, and identified both alternative exons and C-terminally truncated
ERa variants. These naturally occurring C-terminally truncated ERa proteins were localized in the nuclei
of transfected cells. In addition, ERai45¢c and ERaA5 variants exhibited constitutive transactivation of an
estrogen responsive element-driven promoter in transfected cells. We manufactured expression vectors
encoding artificially truncated ERa constructs and evaluated their transactivation abilities to establish
mechanisms determining the constitutive activity and dominant-negative properties of truncated vari-
ants. Lack of the region encoded in exon 8 eliminated basal and ligand-induced transcriptional trans-
activation. The C-terminally truncated ERa variants/constructs containing the helices 5 in their ligand-
binding domains did not exhibit constitutive transactivation. Furthermore, we demonstrated that
truncation from C-termini to helices 5 in the variant ligand-binding domains was required for consti-
tutive activation and found that the remnant regions of the ligand-binding domains and variant-specific
sequences influenced transcriptional transactivation efficiency. In conclusion, we elucidated the struc-
tural and functional features of novel C-terminally truncated ERa variants and revealed the mechanisms
underlying constitutive transactivation by C-terminally truncated nuclear receptor variants.

© 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Nuclear estrogen receptors (ERs) are the main mediators of es-
trogen signaling and have a wide range of physiological roles in
both reproductive and non-reproductive systems (Couse and

Abbreviations: 3'-RACE, Rapid amplification of cDNA 3’-ends; AF-1, activation
function-1; AF-2, activation function-2; CTERP, C-terminally truncated estrogen
receptor o product; DAPI, 4',6-diamidino-2-phenylindole; DMEM, Dulbecco's
modified Eagle's medium; ER, estrogen receptor; ERa, estrogen receptor o; ERz46,
N-terminally truncated 46 kDa estrogen receptor «; ERa66, 66 kDa estrogen re-
ceptor o; ERzA5, Aexon 5 estrogen receptor o.; ERazA7, Aexon 7 estrogen receptor o;
ERaDup5, exon 5-duplicated estrogen receptor o; ERP, estrogen receptor f; ERE,
estrogen responsive element; FBS, fetal bovine serum; ORF, open reading frame;
PBS, phosphate-buffered saline.
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Korach, 1999; Nilsson and Gustafsson, 2010). They are also associ-
ated with multiple pathophysiological conditions, such as cancer,
cardiovascular and cerebrovascular diseases, and osteoporosis
(Koellhoffer and McCullough, 2013; Jia et al., 2015). ERs belong to
the nuclear receptor superfamily and act as ligand-induced tran-
scription factors. Humans express two forms of ERs: estrogen re-
ceptor o. (ERa) and estrogen receptor B (ERB), which are encoded on
separate genes, ESR1 and ESR2, respectively. Like other members of
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Abstract The intraoperative confirmation of blood flow di-
rection is necessary in cerebral vascular surgery. Using indo-
cyanine green video angiography (ICG-VAG) with the FLOW
800 system, we examined the transit time of the blood vessel
of interest and semiquantitatively evaluated the delay time
(T1/2max) from indocyanine green (ICG) injection into the
donor artery in reconstructive surgery and the middle cerebral
artery (MCA) in aneurysmal surgery. The direction of cerebral
blood flow (CBF), which can often be confirmed by ICG-
VAG, may be more difficult to determine with faster blood
flow. Here, we report our findings regarding the feasibility of
detecting CBF direction using the FLOW 800 system. Twenty
patients undergoing superficial temporal artery (STA) to MCA
anastomosis for carotid occlusive disease and 13 patients with
a small MCA aneurysm clipping were evaluated using the T1/
2max, semiquantitative method with the FLOW 800 system.
In STA-MCA anastomosis cases, the regions of interest
(ROIs) included: the proximal donor STA and a region more
than 10 mm on the distal side of the donor STA near the
anastomosis site. In MCA aneurysms, the ROIs included the
proximal M1 and distal M2 sides of the MCA aneurysm. T1/
2max was significantly shorter for the proximal sites com-

Electronic supplementary material The online version of this article
(doi:10.1007/s10143-016-0726-7) contains supplementary material,
which is available to authorized users.

P4 Yasuo Murai
ymurai@nms.ac.jp

Department of Neurological Surgery, Nippon Medical School, 1-1-5
Sendagi, Bunkyo-ku, Tokyo 113-86, Japan

pared to the distal sites for all subjects (ps<0.01). T1/2max
was shorter for all subjects in the proximal sites. The direction
of CBF can be determined using the FLOW 800 system.

Keywords Anastomosis - Cerebral aneurysm - Flow
direction - Indocyanine green - Patency

Introduction

When performing arteriovenous malformation removal [4, 7],
aneurysmal clipping [3, 9, 12, 13], or cerebrovascular recon-
structive surgery [1, 2, 5, 10], it is necessary to intraoperative-
ly confirm the blood flow direction. Because direct inspection
with temporary vessel occlusion and reperfusion is not a reli-
able predictor and has a risk of vascular injury, a recommend-
ed method for confirming the direction of flow is Doppler
sonography [1, 4]. However, this method is also associated
with problems, such as difficulty in visualizing small vessels,
an influence of pulsatile flow and an inability to accurately
localize the source of flow.

Numerous studies have reported on the use of indocyanine
green video angiography (ICG-VAG) for cerebrovascular sur-
gery as a simpler and safer procedure to confirm vascular
patency [9, 10, 12—14, 17-20]. However, there are no previ-
ous reports examining its feasibility in determining cerebral
blood flow direction. Cerebral blood flow direction can often
be clearly determined by viewing ICG-VAG video findings
[18, 19, 22]; however, if cerebral blood flow velocity is high,
the blood flow direction can be difficult to detect [6, 9, 13, 18].
In this study, we examined differences in the semiquantitative
transit time between the proximal and distal blood arterial
flow using ICG-VAG with the FLOW 800 system.
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Abstract

Purpose The clinical features and etiology of low back
pain and buttock pain remain poorly understood. We report
ten patients with buttock pain who underwent gluteus
medius muscle (GMeM) decompression under local
anesthesia.

Methods Between December 2012 and November 2013
we surgically treated ten patients (four men, six women;
mean age 65.1 years) for buttock pain. The affected side
was unilateral in seven and bilateral in three patients (total
sites, n = 13). The interval from symptom onset to treat-
ment averaged 174 months; the mean postoperative follow-
up period was 24 months. Decompression of the tight
gluteal aponeurosis over the GMeM was performed under
local anesthesia. Assessment of the clinical outcomes was
on the numeric rating scale (NRS) for low back pain (LBP),
the Japanese Orthopedic Association (JOA) score, and the
Roland-Morris Disability Questionnaire (RDQ) score
before and at the latest follow-up after treatment.

Results There were no intraoperative surgery-related
complications. The buttock pain of all patients was
improved after surgery; their NRS decreased from 7.0 to
0.8 and JOA and RMDQ scores indicated significant
improvement (p < 0.05).
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Conclusion In patients with buttock pain, pain around the
GMeM should be considered as a causative factor. Less
invasive surgery with cutting and opening of the tight
gluteal aponeurosis over the GMeM under local anesthesia
yielded excellent clinical outcomes.

Keywords Buttock pain - Decompression - Gluteal
aponeurosis - Gluteus medius muscle - Less invasive
surgery - Low back pain

Introduction

The incidence of low back pain (LBP) is relatively high
and LBP often results in functional disability [1-6]. The
cause of about 90 % of LBP is non-specific [1, 3, 6] and
radiological and clinical findings are diagnostically
important. In some patients, LBP is not adequately con-
trolled by conservative treatment and medications for pain
control may be poorly tolerated [1-6].

The gluteus medius muscle (GMeM) is located in the
buttock over the gluteus minimus muscle and partially
under the gluteus maximus muscle. We encountered
patients whose buttock pain was not controlled by medi-
cation and physiotherapy. While GMeM block yielded
significant symptom improvement in some patients, its
effect was transient. Here we report our successful treat-
ment of these patients by GMeM decompression surgery.

Materials and methods
All patients gave their prior written informed consent for

participation in this study. We excluded patients with a
history of hip joint surgery or lumbar spine surgery, loss of
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Superior Cluneal Nerve Entrapment Neuropathy and Gluteus Medius Muscle Pain: Their
Effect on Very Old Patients with Low Back Pain

Rinko Kokubo', Kyongsong Kim', Toyohiko Isu?, Daijiro Morimoto®, Naotaka Iwamoto®, Shiro Kobayashi’,
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OBJECTIVE: In the very elderly, their general condition
and poor compliance with drug regimens can render the
treatment of low back pain (LBP) difficult. We report the
effectiveness of a less-invasive treatment for intractable
LBP from superior cluneal nerve entrapment neuropathy
(SCN-EN) and gluteus medius muscle (GMeM) pain.

PATIENTS AND METHODS: Between April 2013 and
March 2015, we treated 17 consecutive elders with LBP,
buttock pain, and leg pain. They were 4 men and 13 women
ranging in age from 85 to 91 years (mean 86.6 years). We
carefully ascertained that their symptoms were attributable
to SCN-EN and GMeM pain. The median follow-up period
was 21.5 & 12.2 months (range 2—35 months).

RESULTS: SCN-EN was diagnosed in 15 patients (28
sites) and GMeM pain in 14 (27 sites). In 5 patients, we
obtained symptom control by local block (Numerical Rating
Scale for LBP: declined from 7.8 to 0.8 [P < 0.05], Roland-
Morris Disability Questionnaire score: declined from 16.5
to 5.2). The other 12 were operated under local anesthesia
(SCN neurolysis, GMeM decompression). As 3 patients
reported the persistence of leg pain postoperatively, they
subsequently underwent peroneal nerve neurolysis and
surgery for tarsal tunnel syndrome. These treatments
resulted in significantly symptom abatement (Numerical
Rating Scale: from 8.2 to 1.7, Roland-Morris Disability
Questionnaire score: from 12.8 to 8.6; P < 0.05).

CONCLUSIONS: Even very old patients with intractable
LBP, buttock pain, and leg pain due to SCN-EN or GMeM
pain can be treated successfully by peripheral block and
less-invasive surgery under local anesthesia.

INTRODUCTION

ow back pain (LBP), a global complaint,” is reported by
many Japanese patients.” Among 1000 Japanese LBP

sufferers, 39.8%, 182 men and 216 women, were between
70 and 79 years of age; 44.0%, 209 men and 231 women, were
80 years or older.’> The life expectancy in Japan is 8o years for
men and 86 years for women*; in 2010, 3% of the total
population was 8g years or older.” Because the number of LBP
complainants can be expected to increase, effective, minimally
invasive treatment options are needed.

In some patients, LBP is not controlled adequately by conser-
vative treatment, and drugs for pain control may be poorly toler-
ated.” In elderly patients, multiple factors may be involved, for
instance, age-related spinal column deformation, dementia,
noncompliance with drug regimens, coexisting medical diseases,
and social background; they render the treatment of LBP in that
population difficult.

Superior cluneal nerve entrapment neuropathy (SCN-EN),
whose clinical features and etiology are understood poorly, is a
causative factor in LBP, and its incidence tends to increase with

Key words

m Buttock pain

m Gluteus medius muscle
m Lleg pain

m Lless-invasive surgery
m Low back pain

m Oldest old

m Peripheral neuropathy

Abbreviation and Acronyms

BuP: Buttock pain

GMeM: Gluteus medius muscle

LP: Leg pain

LBP: Low back pain

NRS: Numerical Rating Scale

PNEN: Peroneal nerve entrapment neuropathy
RDO: Roland-Morris Disability Questionnaire

SCN: Superior cluneal nerve
SCN-EN: Superior clineal nerve entrapment neuropathy
TTS: Tarsal tunnel syndrome
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Dear Editor,

A 15-year-old boy presented with pain and motor weakness in
the right leg. Ten months earlier, he had complained of grad-
ually worsening pain in the right lower leg that was exacer-
bated by walking and standing. He was unable to walk more
than 100 m and experienced intermittent claudication. He had
a history of playing the drum every day for some years, and
used his right foot to operate the bass drum during these
sessions.

Upon admission, the patient exhibited pain in the lat-
eral aspect of the right lower leg and dorsal foot (visual
analogue scale [VAS], 7/10), hypoesthesia of the base of
the right first and second toes, and motor weakness of the
right ankle dorsiflexion (manual muscle test, 4/5). The
circumference of his right lower leg was smaller than that
of the left leg (Fig. la). Although results of the straight
leg raising test and Kemp test were both negative, Tinel-
like sign at the right peroneal tunnel was positive. Nerve
conduction studies (NCS) showed no conduction block in
the peroneal nerve (PN). Based on these symptoms, pero-
neal nerve entrapment neuropathy (PNEN) was
diagnosed.

< Takao Kitamura
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Department of Neurological Surgery, Nippon Medical School, 1-1-5,
Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan

Department of Neurological Surgery, Nippon Medical School Chiba
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Analgesic therapy and a 2-month rest from playing the
drum failed to improve the patient’s symptoms. Therefore,
we performed microsurgical decompression for right
PNEN under local anesthesia. Briefly, a skin incision
measuring 3 cm was made along the PN around the fibu-
lar neck and the superficial fascia was exposed. We ob-
served that the PN was compressed by the fibrous band
between the peroneus longus and the soleus [8], and by
the contraction of the peroneus longus and the soleus with
ankle dorsiflexion and flexion (Fig. 1b-d). After dissec-
tion of the fibrous band, we observed bulging of the PN
(Fig. le). After surgery, the patient was able to walk with-
out pain or motor weakness. His postoperative course was
uneventful and there was no recurrence 1 year later.

Previous reports have documented nerve entrapment
points and reported good surgical outcomes [2, 4, 6-8].
The PN is subject to static compression around the pero-
neal tunnel through the following entrapment sites:
intermuscular septum [5], peroneal muscle fascia [3], con-
fluence of the origin of the soleus and peroneus [4], en-
trance of the fibular tunnel [2], fibrous band surface of the
deep head of the peroneus longus, and the fibrous band
deep to the peroneus longus [4]. Good surgical outcomes
have been described in such cases; however, the patholog-
ical mechanism underlying PNEN is unclear. Fabre et al.
[6] documented dynamic compression of the bilateral
PNEN by the fibrous arch due to well-developed leg mus-
cles in two athletes. The authors speculated that repeated
flexion and extension of the knee resulted in irritation of
the PN. However, dynamic causes of PNEN have not oth-
erwise been reported. We similarly speculate that repetitive
extension and flexion of the ankle while stamping the bass
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Abstract Sonodynamic therapy (SDT) has shown great po-
tential as an approach for cancer treatment, and
hyperthermotherapy (HT) is also a promising cancer therapy.
Here, we investigate whether HT could improve the efficacy
of SDT and to make a preliminary exploration on potential
mechanism. Xenograft tumor was established in nude mice
model, and SNB19 and U887MG glioma cell lines were uti-
lized for in vitro experiment. Alamar blue assay was per-
formed to assess cell viability. Optical microscope was used
to characterize the morphology changes of the glioma cells
induced by SDT and HT treatments. Apoptotic rate, mitochon-
drial membrane potential (MMP), and intracellular production
of reactive oxygen species (ROS) were examined by flow
cytometer. The cell apoptosis of tumor tissues were detected
by TUNEL assay. Furthermore, the expression of apoptosis-
related proteins was detected with Western blot in vitro and
immunohistochemistry in vivo. SDT plus HT group could
significantly reduce the cell viability with circular-cell mor-
phological change, compared with SDT group, and cell via-
bility was decreased depending on raise of 5-ALA concentra-
tion, ultrasound exposure time, and temperature. The results
also indicate that HT increased a conspicuous apoptosis, ROS
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production, and a remarkable loss in MMP induced by 5-
ALA-SDT in vitro. Meanwhile, our data also demonstrated
that the combined treatment could significantly induce apo-
ptosis and delay tumor growth in vivo. Furthermore, in both in
vitro and in vivo experiments, SDT plus HT group expressed
significantly higher protein levels of Bax and cleaved caspase-
3, 8, and 9 compared to SDT, HT, and control groups and
significantly lower protein level of bcl-2 than the other three
groups, while the expression of these proteins was unchanged
between HT and control groups. HT may provide an important
promotion on 5-ALA-SDT and further propose that SDT in
combination with HT is a new potential application for the
treatment of human glioma.

Keywords Sonodynamic therapy - 5-aminolevulinic acid -
Hyperthermotherapy - Antitumor effect - Apoptosis - Glioma

Introduction

As the most common primary malignant brain tumor, glioma
is characterized by rapid proliferation, strong invasiveness,
unsatisfactory prognosis, and so forth [1-3]. The median sur-
vival for glioblastoma patients is still at a mere 14 months
even under multidisciplinary treatments like tumor resection,
radiotherapy, and chemotherapy [4, 5]. To conquer this hard
problem, new promising and more effective treatments have
been constantly explored [5-7].

Some investigators advocated treating cancer with
hyperthermotherapy (HT) [8—10], which creates a promising
approach to cancer therapy. Heating cancer cells at 42 °C or
higher temperature can be pretty effective due to tumor cells’
specific sensitivity [8, 11, 12]. Technically, HT works through
destroying the structure of cytomembrane, activating
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1. Skin, Muscle, Vasculature, Nerves
2. Cranio-Spinal bones, High-speed drilling
3. Cranio-spinal meninges: Dissection-Suturing
Dura-Arachnoidea-Pia
Cisternal compartments
4. Cranio-spinal Vasculature Dissection-Suturing
Arteries-Veins-Venous Sinuses
5. CNS Parenchyme: Dissection
Gyri-Sulci,Cortices
White Matter-Fiber System
Nuclei and their connections
Ventricular System
Cranial, Spinal and Peripheral Nerves: Dissection-Suturing

Adaptation to the segmental and compartmental concept

-© -m -q -m

Cranio-spinal Surgical Approaches
Yasargil %64 &
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“The Art of Surgery”
The art of surgery is based upon a number of factors, such as basic knowledge,
experience, judgment, and manual dexterity, as well as the qualities of courage,
decisiveness, patience, and endurance of surgeons.

Surgical skill relies on the integration and combination of an array of abilities, method,
and mental attitude in order to promote proficiency and a high standard of surgical
performance (Table 1) . “

Ed B,

Rl

qualities of courage, decisiveness, patience, and endurance of surgeons
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The Art of Surgery
1. Accumulated knowledge from neuroscientific data and experience
2. Three-dimensional mental conceptualization of the lesion, acquired form
neuroimaging of the tumor and peritumoral structures
3. Mental conceptualization of the surgical concept with various alternatives: its
extrapolation and targeting
4. Surgical procedure:

a) Appropriate approaches and exploration along cisternal pathways, anatomic
borderlines, and tissue interferences. (“Delivering” the tumor via its “birth
canal”)

b) Minimal or, if possible, no retraction

¢) Tactic of unobstructed CSF outflow (cisternal, even ventricular and lumbar
CSF release)

d) Atraumatic micromanipulation within the narrow surgical gap

e) Preservation of normal surrounding structures and function

f) Each tumor type and anatomic location requires and individual, special
removal technique

v Reduction of the tumor mass, by using a “one window tactic” and the
deflating technique, “big ball to small ball”
¢ Tumor manipulation “capsule handle”

v Precise margin dissection
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g) Devascularization and preservation of hemodynamics
v Elimination of feeding arteries, while saving the transit arteries
v Accurate hemostasis at every step of the exploration
v Papaverin application to the arteries
v Preservation of the venous system
h) Complete tumor removal
i) Reconstruction of inadvertently injured vessels and nerves
j) Watertight closure of the leptomeningeal layers

k) Replacement of bone flap
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Feel the difference
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