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Figure 2. (A} Photographs of representative medullary sections of the: control, SD' arid non=SDgroups; K-B stained. (B) Schematic
representation’ of the distribution. of TH-immunoreactive neurons in the VLM in the control, SD  and non-SD: groups.: Each dot
represents the approximate position of a single neuron. To demonstrate the distribution patterns and lo facilitate comparison, the image
of the lefl half was inverled then placed on the right. (C) Examples of the VLM area in three patients each from the control, 5D and
non-SD groups (left, middle and right columns, respectively). The case number shown in each’ panelf corresponds to that in Table 1
Note the apparent loss of immunolabelled neurons and fibres in patients with MSA. Bar= 100 jim. (D) Mean (:5D) numbers of
TH-labelled neurons. The VLM catecholaminergic neurons in MSA are significantly fewer than those in the control. *P-0.01;, n=4

- for: Con; seven for MSA, three for SD-and four for 'non-SD.
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Figure 3 (A) Schematic representation of the distribution of TrOH-immunoreactive neurons in the VLM, nucleus raphe obscurus
(ROb), nucleus raphe pallidus (RPa) and arcuate nucleus (Arc) in the control, SD and non-SD groups. Each dot represents the
approximate position of a single neuron. To demonstrate the distribution patterns and to facilitate comparison, the image of the

left half was inverted then placed on the right. (B and C) Image of areas includirig the VLM (B) or nucleus ROb (C), taken from
three patients each in the control, SD and non-SD' groups (left, middle and right columns, respectively), showing marked loss of
immunolabelled cells in MSA. The remaining immunolabelled cells are atrophic. The case number shown in each panel corresponds to
that in Table 1. Bar =100 im. (D) Mean (4:5D) numbers of the TrOH-labelled neurons in the VLM, nucleus ROb, nucleus RPa and Arc,
The numbers of serotonergic neurons in these areas in MSA are significantly lower than those in the control. A comparison between SD
and non-SD groups shows that the numbers in the VLM and nucleus ROb are significantly smaller in the former than in the latter.
*P<0.01, **P<0.02, "P<0.001, ""P=0.01, 'P<0.03, 5P<0.05; n=4 for Con, seven for MSA; three for SD and four for non-SD.
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of these neurons could be responsible for sudden death in patients
with MSA.

it remains to be elucidated how the depletion of medullary
serotonergic neurons causes sudden death. In experimental
animals, it has been demonstrated that medullary serotonergic
neurons project to many autonomic nuclei in the medulla
oblongata and spinal cord, which then influence the sympathetic
outflow as well as thermal, respiratory and cardiovascular regula-
tion (Manaker and Tischier, 1993; Sun et al., 2002; Raul, 2003;
Jordan, 2005, Nason and Mason, 2006; Hodges ef al., 2008).
Thus, the marked depletion of medullary serotonergic neurons
could result in the impairment of these autonomic functions. in
humans, although the precious functions of serotonergic neurons
in each nucleus are still unclear, serotonergic neurons in the
medullary raphe nuclei and arcuate nucleus have been suggested
lo be responsible for automatic breathing by enhancing respiratory
response lo hypercapnea and hypoxia (Feldman ef al., 2003;
Richerson, 2004). Moreover, sudden infant death syndrome
(SIDS) cases show a significantly lower density of 5-HT;, receptor
binding siles as well as higher medullary serotonergic neuron
count; indicating that the serotonin pathway plays a key role in
the pathogenesis of SIDS (Paterson el al., 2006). These findings
support the notion that the dysfunction of medullary serolonergic
neurons could be important in the pathogenesis of sudden death
in patienls with MSA.

However, we cannol exclude the possibility that other neuronal
groups regulating the autonomic, respiratory and cardiovascular
function might also be responsible for sudden death in patients
with MSA. For example, the loss of neurokinin-1 receptor-fike
immunoreactive (NK-1R-L1) neurons in the VLM, which may
correspond to the pre-Botzinger complex, has been known in
MSA (Benarroch ef al., 2003). The neurons have been proposed
lo play a crilical role in respiratory rhythmogenesis in experimental
animals (Smith ef al., 1991; Gray el al., 1999). A possible associ-
ation belween the loss of NK-1R-LI neurons and respiralory
dystunction has been reporled also in a patient with Perry
synchbme. autosomal  dominant  parkinsonism  associated  wilh
depression, weighl loss and central  hypoventilalion (Tsuboi
el al., 2008). The loss of pulative chemosensilive glutamalergic
neurons in the arcuale nucleus has also been reported in MSA
(Benarroch el al., 2007a).” Moreover, A5 noradrenergic neurons
of the pons, cholinergic: neurons in the dorsal miotor nucleus of
vagus and ambiguous nucleus; and hypothalamic vasopressin and
hypocretin neurons, which are all connected with autonomic
homeostasis, are severely affecled in MSA (Ozawa et al., 1998;
Benarroch ef al., 2006a, b, 2007b,:2008). Thus, the loss of these
autonomic neurons could also be responsible for sudden death in
patients with MSA. Therefore, investigating the relevance of these
nuclel to sudden death requires further analysis of a large data set.

While- it has: been: reported: that the: depletion’ of  neurons in
the 1ML and the medullary. catecholaminergic and" serolonergic
neurons can' occur during “the  course “of “MSA (Oppenheimer,
1980; Gray et -al., 1988; Sakajiri et al., 1996; Benarroch et al.,
1998, 2005), we found that these findings are consistent even in
the early stages of MSA, irrespective of remarkable autonomic
failure. As we focused on patients in the early stages, we were

Brain 2009: 132; 1810-1819 | 1847

able to determine the early neuropathological change of medullary
autonomic nuclei in MSA. ’

Concerning the methodology', Benarroch ef al. have provided a
detailed report on the morphometric alterations in the medullary
autonomic nuclei in MSA and Lewy body disease by performing
extensive sampling methods (Benarroch ef al., 1998, 2003, 2004,
2005, 2006b, 2007a). Compared with these methods, the meth-
ods used in this study appear to be somewhat simple. However,
we consider that the medullary slices used in this study (Fig. 2A)
are at the adequate level for evaluating neurons in the VLM and
nucleus raphe obscurus, because the adopted medullary level
apparently corresponds well to panet ‘¢’ in Fig. 5 for catecholami-
nergic neurons, and panel ‘¢’ in Fig. 9 for serolonergic neurons,
which has been demonstrated in a previous study by Halliday
et al. (1988).

in this study, it was extremely important to prepare medullary
slices that were cul at almost identical levels. The slices prepared
for routine histopathologfcal examinations in our large MSA
series were oriented somewhat differently in relation to the
rostro-caudal axis of the medulla, especially those cut from the
severely atrophic medulla of patients with long disease duration,
Our examination was therefore resiricted to the medulla oblongata
of pntieni‘s who had died after short disease duration. We also
examined addilional palienis with longer disease duration. We
selecled two SD group patients (one male and one female; age:
65 and 68 years, respeclively; disease duration: 6 and 7 years,
respectively; 1 MSA-C and 1 MSA-P) and two non-5D group
palients (lwo female; age: 72 and 52 years, respectively; disease
duration: 7 and 7 years, respectively; 1 MSA-C and 1 MSA-P),
whose medullary levels were suitable for this study. The. number
of “the serolonergic neurons in both the VLM and nucleus
raphe obscurus was much smaller than those in the present
study. However, these neurons tended to be more reduced
in the SD group patients than in the non-SD group patients,
both in the VLM (7 and 9 versus 12 and 16 cells) and nucleus
raphe obscurus (12 and 13 versus 17 and 18 cells). This evidence
is consislent wilth the resulls in patients with a shorl disease
duration.

In summary, our findings indicale Lhat the loss of medullary
serolonergic neurons contributes to cardiorespiratory failure fol-
lowed by sudden death in MSA. This information may be crucial
when: considering a new therapeutic strategy for MSA. Recently,
the serotonin reuptake inhibitor; paroxetine, has been proposed to
improve motor performance in patients with MSA' (Friess et al.,
2006). Such: serotonin-modifying drugs could also be useful in
preventing sudden death related to this disease. Further investiga-
tion on the serotonergic autonomic system in a larger series of
patients with- MSA is needed {o clarify this issue. ;
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Title positioning of Kitasato University hospitals based on
DPC data analyses

Akitaka Shibuya,!? Hirosuke Kobayashi??

'Department of Risk Management and Health Care Administration, Kitasato University School of Medicine
“Department of Medical Engineering and Technology, Kitasato University School of Allied Health Sciences
*Project Team A, Operations Management, Kitasato University Hospital

Background: The Diagnosis Procedure Combination, DPC, is the inclusive payment system in Japan, providing
data useful to healthcare management bodies.

Method: The overall management of the four Kitasato University hospitals was evaluated on the basis of
DPC data so far published by the Japanese Ministry of Health, Labour and Welfare in 2009. We also performed
a market analysis and SWOT (Strength, Weakness, Opportunity, Threat): analysis using DPC data.

Results: Kitasato University Hospital treated serious illnesses with more efficiency than the average Japanese
hospital, but Kitasato University East Hospital was inefficient at treating such illnesses. Kitasato Institute
Hospital treated mild diseases efficiently but Kitasato Medical Center was not efficient in the treatment of
mild cases. Within the medical market, Kitasato University Hospital played an important role in the treatment
of seriously ill patients, especially in the field of cancer.

Conclusions: DPC is not only an inclusive payment system, but it can also serve as a tool for treatment
standardization. DPC provides data usable for improving the quality of medical care, for benchmark studies
and for market analyses, all of which contribute to hospital management.

Key words: DPC, health care management, medical quality, medical market analysis, SWOT analysis
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AEHODOE 16 [BAICKDIESDEELEG  HmXDT
—5%IZal—h93d] T, FHESSERESD
o TWBEH. TOEBHIODS VI LTVTILD
EHEDRED RSN HZE T HH . Microsoft Excel
ERWeYZalb—yaryTHIDCENTED L7
#B7 UTz. Personal Computer (PORNALELNSIT
BES A O TWBDIRE, PCILKDYZab—Yavik
BEMERICBWVT, BAHRY—ILEED, AilEE 11|
[REBVCIBENESERICKLDBITORE] THETUL
FTERIGFEHEFRAO UV I hELT, SERIRTHR
HICBAWD I ENTEDN. BV =Zab—v3Y
DOREYMEEITHED, ExcelKDBBBICYZab—Y
IVEADCENTED, JCTCWVWDHY=Zab—3
VEFEYTFHILG  VZab—Y 3Dl ETHD.

PCERVWERILVIODEEE T HLVOYZab—Y
3 >/Markov Chain Monte Carlo (MCMC) simulation
[FNA TREHE THERSN. T EEBIBROBEE
BERSHERDDDICHVLSNTWVD ., BRERST
ZB/BIHDT7ILIU X LD—DTEHS Gibbs sampler
ERWVWDWin BUGSIET U~V T hTED. IL<AWL
S5NTWVDH. RBEFROETICEVS CENTES,
BIcH, mEROVY T B, PCICELDYZab—Y
I VIFREHERORBE TL<ALSNDDH S,

S, REBAVLTWVK DOV Z b~y 3 VET
W B+ XOgH P EEREOERICGA U
T & e Lo RI& The Comprehensive R Archive
Network (CRANYD iR — I X — I (http//cran.r-
project.org)h B4 00— RTEDH, AV Ab=)b
[CDOWVWTIFRIEZ SRS LY,

ERAWCRESBEANSS VI LYV TIVE
(X
Y TIBERABICRSBE. TOREMN 5SS

10 HhdFo< Vo.31-1 (2010)

Rz MW
v3iab—=Vvavilkb
YV INHY AL ZOEH

LGS

Morizane Toshio
FESHETT Sy NS

RE

VLB U TN EBD I EZT>TCHELD,
rnorm (U 7iLE, B, BERE) BTODizHD
B THD. AR, BEROEEEDL 120, B4R
ERT0OERSHICWDBE. DVILY Y TILE
10087T. ZOHHMZEHDBA. RTIERDL DICEH
R

> rnd_sample1 = rnorm(100, 120,10)

rnd_samplel FERBICEDEHTHD. CDLD
[CESR L. Enter—ZHd & COEHICT100BDE
DRI RLE LTSNS, XTI MU, JvE2
—% - JOJSZ 0TI, BEBIICEH L. 100 0E
DEEDMIISNCERICTHATNODDDTHD.

feEZE ROELDITELRL T, Enter+—ZH13 &,
ORI MUICHEMEINTWVWSER100EFRREN
5.

< rnd_sample

[11107.99175 115.94839 119.75685 131.01354

130.74986 136.51626 128.48748
[8]113.11323 125.73524 111.96516 98.11553
141.38978 125.29227 119.92777
prERE]

[92] 135.50827 123.75773 121.4938
134.53572 119.71783 109.34538
128.19721

[99] 116.20649 104.15110

HL., 10BFBBOEZAD DN, ROKDITER

ER

< rnd _sample1{10]

[1] 111.9652

BEMNMC10BBDOENERRTIND.

IHIC. BEELHITEBETTOSBDBEEAD I

[FNE, ROELDICEERT D -

> rnd_sample1[93:97]

[11 123.7577 121.4938 134.5357 119.7178
109.3454
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Wb,

rnd_sample1 EWVSZEICFIGE 120, FERZE10
DIERAHICRSBERMDSDS Y LY TILH100
BEEAINTLS EVDBEDNERINITER D,

CD100BDT VY LIV IDDHEEA SIS
LATRBZED, hist( ) EWVDERICK T, BRICT
xD,

EHRDME A, histE#Z, xlab=" x#8>~N)L",
ylab=" y#S~JL", main=" ¥4 BJL")T, E5HIC,
add=TRUEZEMNZ 5 &, HIOBICERTHEET . &
fo. freq=FALSEZNZ D &, HEANETRDOIND.
BCOMEMRT DICHICE AN TS LERRT DD
THNUL, histBEHR)EITHITHSD,

ZFNTIE. mDKDICEMRL Trnd_samplel DA
ERTCHID. LDERICERIDZDOTHNIE,
rnd_sample1 SV ERITHEA SN TULS 100EDE
DRHTHD !

< hist(rnd_sample1)

BIDA Y ROICB1DRDIHIT S THRREID,

Histogram of rnd_samplet

Frequency
10 15 20

5

0

f T T T !
100~ 110~ 120 130 140

md_sample1

B1. THE120 HERE 100BEEI 5D
SUY LYV TN I00BORTHERIEA NS A

FNTld. INSI100EOSY Y LY TILDFE
EPESDEICDODVTRETHEK D,
Fd~ summary( B THD ¢
> summary(rnd_sample1)
Min. 1st Qu. Median - Mean:3rd Qu... Max.
98.12 114.70..121.30 120.90 127.40 144.60
B/AVE. B1UDA. thR{E. F5E. FE3WMoMNIL.
BRABEIRRSNS.
RIT, mean( )BSEICIISME, sd( B CRREERE
KHD :
> mean(rnd_sample1)
{11 120.8771
> sd(rnd_sample1)
[119.7015
BB, var( )JBY THEZERDDIENTESD.
sgri(var(rnd_sample 1)) CRE#ERZEZ KD D EHTE
B

T2 1ER $85- SERRREE V. IERROTTY- BRI

95 WIETEX K. quantile(E#4E, (0.025, 97.5)
TKRODIEDTED.
> quantile(rnd_sample1, ¢(0.025, 0.975))
2.5% 97.5%
101.8213 139.5924
quantile(Z#4, <(0.05, 0.95)&TNUL. 90%EEE
R 5D,

HOBREREISGELILTWVS ZEDDDD

Fle. ERXANISLDOENSD. LKD" §9EE"
ZUTHED, ERDMISGELILTVSLDICER D,

TNTIE ERDIICUE > mhE Dby Shapiro-
WIHk#ETRTHD T EICT D, RTIHEH
shapiro.test EHZ)DHBEINTVD. RDK STk
R

> shapiro.test{(rnd_sample1)

Shapiro-Wilk normality test

data: rnd_sample1

W = 0.9904, p-value = 0.6943

PfENY0.6943 £ 0.05 XD IFAREVDT, IERDMIC
HO2EVDTEPVR D,

BHS5—DDEHEDEIE &~ U T Kolmogorov-Smirnov#&
TEADBIM ks.test(ZEH&, "pnorm”, mean=FH1{E,
sd=RREREZ)DVHBRINTHD ., RDLDICERT
5

> ks.test(rnd_samplet, “pnorm", mean =
mean(rnd_sample1), sd = sgrt(var(rnd_sample1)))

One-sample Kolmogorov-Smirnov test

data: rnd_sample1

D = 0.0636, p-value = 0.8128

alternative hypothesis: two-sided

CDORECTH. PER0BI2BIFDTHEREIFEAT.
EROBICHDEHETDIENTED. INBH2DD
BREIE. BEESD [IERIWICRED] BDT. N
EEHTCEEINE, ERIMICHD EEAD.

B EDHETH S, SYTLATVTILTHBENE OF
DFEHE S FEREGSEMOTHELREREIOE
LgaEVNDTE. OBERDNERDMICKDSBE.
SV LTVTIBERAHICHDIEVND T L. HR
[ay g ¥t

YU TIVOFIEDS T

FNCE ZNEFNOT 2 TILDETIFEL. T
TILOESBEORERE SIS EY=Zalb—Y3y
UTHEDs FEEDTEL, &R R 100DS S
LS EIEHEHL T, FOFEEZEHRTHE
ELZEEDRL. ZOZHOFHEODHZRNE K
WEWD T EITHSD.

RICEEBOELULDEFMELT, replicate(@#,

HLdFo< Vo.3l-1 (2010) 1
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