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o Table 1 Relationship between Q, dZ/dH and current
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Magnetic Field Measurement Using a Step-Like GMI Sensor
Combined with a Differential Circuit

T. Nakai, K. Takada, H. Abe, N. Hoshi*,H. Suzuki*, K. Ishiyama®, and K. I. Arai**
Industrial Technology Institute, Miyagi Prefectural Government, 2-2 Akedohri, Izumi-ku, Sendai 981-3206, Japan
* NEC TOKIN Corporation, 6-7-1 Koriyama, Taihaku-ku, Sendai 982-8510, Japan
““Research Institute of Electrical Communication, Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai 980-857 7, Japan

A giant magnetoimpedance sensor with a step-like impedance property was obtained in the case of
amorphous CossNbi2Zrs soft magnetic thin film in a rectangle shape with an in-plane uniaxial easy axis in a direction
nearly 60 degrees relative to the width direction of the element. It was shown experimentally that the magnetic field
in which the step-like impedance change occurs has an almost constant value with a standard deviation in the
microtesra (uT) range. The magnetic field in which the step-like change occurs includes information on the external
magnetic field. To realize a magnetic field sensor with an accuracy of nT/Hz!2 by using this step-like phenomenon, a
differential circuit was studied in combination with an alternating bias field in the kilohertz (kHz) frequency range.
The aim of the differential circuit was to make the driving circuit into a digital logic circuit, by using pulse signals
timed to coincide with the step-like changes. The alternating bias field increases the sampling number, because of the
step-like changes in the bias frequency. The aim of the ac bias is to improve the sensor accuracy by using an averaging
effect. This paper reports a first trial of the method. As a result, a high-linearity sensor without hysteresis was
obtained, which had a linearity error of less than 0.5% in the range of 100 pT. A measurement accuracy of 460 nT
was achieved with a 20 Hz time constant of the output low pass filter (LPF).

Key words: magnetic field sensor, magnetic thin film, magnetoimpedance, high frequency, step-like impedance
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Fig. 5 Schematic diagram of the driving circuit.
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Fig. 6 Schematic illustration of the Helmholtz coil
and the sensor arrangement.
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5 mV

Fig. 7 Waveform of a 50 MHz carrier signal with
application of a 1 kHz ac bias of 4 Oe (320 A/m).

| Differential signal 200 psec

] 500 mV],

Fig. 8 Waveform of the differential pulse and carrier

signal in an ac bias field of 400 Hz, 4 Oe (320 A/m).
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Fig. 9 Variation in the output voltage as a function of

the external magnetic field.
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Fig. 10 Variation in the linearity error as a function of
the external magnetic field.
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Fig. 11 Variation in the sensor impedance as a function
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Fig. 12 Waveform of the differential pulse with a carrier
frequency of 10 MHz.
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Anisotropy Control of a High-Frequency Carrier-Type Magnetic Field
Sensor by Shape Anisotropy
T. Kato, K. Ishiyama, and K. I. Arai
Research Institute of Electrical Communication, Tohoku Univ., Katahira 2-1-1, Aoba-ku, Sendai 980-8577, Japan

We tried to control the magnetic anisotropy of a high-frequency carrier-type magnetic field sensor by
varying the shape of the magnetic film instead of the induced anisotropy. We confirmed that the impedance of the
sensor was changed by applying a magnetic field, and showed that the properties of the sensor could be controlled

through the design of the magnetic film’s shape.

Key words' high-frequency carrier-type magnetic field sensor, shape anisotropy, anisotropy control, thin film
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Fig. 1 Conceptual diagram of sensor elements.
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Fig. 6 Relationship between the magnetic field and the impedance of
the sensor.

Table 1 Relationship between Hy at maximum impedance

and the demagnetizing field.
Width of the Hat maximum Demagnetizing
magnetic film (um) impedance (Oe) field (Oe)
100 55 49
200 37 24
400 26 11
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Amyloid deposition in primary puimonary marglnal zone B-cell
lymphoma of mucosa-assomated Iymphord tissue

Tetsuo Satani, Tomoyuki Yokose, Takayuki Kaburagi, Yuji Asato, Masayuki ltabashi and Ryuta Amemiya
Thoracic Oncology Group, Ibaraki Prefectural Central Hospital and Regional Cancer Center, Ibaraki, Japan

3

A rare association between primary pulmonary marginal
zone B-cell lymphoma of mucosa-associated lymphoid
tissue (MALT lymphoma), and pulmonary immunogiobulin
light chain (AL) amyloidosis is described in a 65-year-old
woman suffering from rheumatoid arthritis (RA). All four
nodules in the resected upper lobe of the lung had a similar
histologioal appearance. They were composed of small-
medium-sized atypical lymphocytes. Centrocyte-like cells
had lymphoepithelial lesions. Immunochistochemically, the
tumor cells clonally expressed B-cell markers, and demon-
strated clonal rearrangement of the immunoglobulin heavy
chain gene on polymerase chain reaction. Based on these
findings the diagnosis of primary pulmonary MALT lym-
phoma was made. In addition, uniform eosinophilic material
deposition was identified randomly within the tumor. it was

Congophilic and. exhibited apple-green birefringence on

' polarizing microscopy, and remained unaffected by potas-
sium permanganate digestion. Deposited material was
immunoreactive to lambda light chain. It was conciuded that

; this material was AL amyloid in primary pulmonary MALT

lymphoma. Plasma cells with mRNA of lambda chain was

found infiltrated along the border of amyloid deposition.

Finally, it is speculated that primary pulmonary MALT lym-

phoma developing in an autoimmune setting, RA in the

present case, is associated with overproduction and abnor-
mal clearance of immunoglobulin by the tumor cells, result-
ing in AL amyloidosis within the tumor.

Key words: AL type, amyloidosis, marginal zone B-cell lym-
phoma of mucosa-associated lymphoid tissue, puimonary lym-

phoma, rheumatoid arthritis -

Pulmonary amyloidosis is a rare condition, not related to any

systemic disease, and is often asymptomatic and discovered -
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on a routine chest radiograph. Furthermore, amyloid deposi-
tion in a malignant pulmonary lymphoma lesion has also been )
only rarely reported. We describe the case of a 65-year-old
woman suffering rheumatoid arthrifis (RA), who developed
primary pulmonary marglnal zone B-cell lymphoma of
mucosa-associated lymphoid trssue (MALT lymphoma), with
deposmon of the |mmunoglobulln llght chain (AL) amyloid
within the lymphoma Iesrons It is generally said that RA is
associated with the serum amylord A(AA) amylord in contrast,
malrgnant lymphoma is associated wrth the AL amyloid. To our
knowledge only one pulmonary and one breast case have
been reported as AL amylo:d producmg MALT lymphoma,
associated with autoimmune drsease 2 and no similar case in
other organs has been reported as yet. We discuss the

histogenesis of Iymphoma-assomated amylord03|s '

CASE BEP‘_onT

A 65-year-old woman presented wrth a 20 year history of RA.
She was a non-smoker and had undergone implantation of a
cardiac pacemaker due to complete atrioventricular block
8 years previously. On exammatron swan-neck deformity of
both the hands was observed there was no supraclavicular
or cervical lymphadenopathy. The patient did not have sicca
syndrome associated with Sjogren syndrome. CRP was high
(0.57 mg/dL), serum rheumatoid factor wae*positive (248 1U/
mL), and igG and IgM were elevated (2130 mg/dL and
382 mg/dL, respectlvely) Anti-nuclear antibody, anti- SS-A
antibody, and anti-SS-B antibody. were negative. Urine
protein was negative and Bence-Jones protein was not
detected on electrophoresis. A chest radiograph obtained
during a routine follow-up examination showed an abnormal

‘opacity in the left upper zone; the aortic knob Was enlarged,
~ with an irregular margin (Fig. 1). Chest CT indicated two

mass lesions in the left upper lobe, 1 cm and 3 cm in dia-
meter, with irregular margins (Fig. 2), but no mediastinal lym-
phadenopathy was identified. Isotope bone scanning and CT
of the brain and abdomen did not indicate any abnormality.




Because mallgnancy could not be ruled out, a thoracosooplc

blopsy vas . performed The larger tumor detected on CT B

Ly ',ph". odes obtalned from subaortlc and subcannal areas -'

showed no hlstologrcal evrdence of lymphoma

- ,'PATHoLoéchL FlN’bINc';'s'

Flgurez CT _ image. Two |rregular
nodular lesrons (1em and 3cm in *
dlameter) were observed in the “left
Uppér lobe (arrows).

© 2007 The Authors
Journal ¢ompilation © 2007 Japanese Society of Pathology .

MALT lymphoma with amyloid deposition 747

usrng the labeled streplavrdln—brotln method (LSAB2 kit;-
DakoCytomatron Carplntena CA USA) and oommercrally
‘available antlbodres llsted in Table 1: chell markers of CD20
(Frg 3d) and CD79a were observed drffusely in. the tumor
cells Bcl-2 was also drffusely observed m the tumor cells but




o

Figure 3 Macroscopic, microscopic, immunohistdéhemiétry and in situ hyb’ridiiatlon‘ findings:(a)-T!

in S1 + 2 of the lung. The nodule was hard in consistency and was poorly delineated from the surroundi

onous proliferation of atypical lymphoid cells surrou ding a ré
P ' like" €

stem Benchmark and I1SH iVIEW Blue
a Japan, Yokohama, Japan). We found
ells contained mRNA of lambda chain
hain in a ratio of at least 10:1, and they
“border of amyloid deposition: (Fig. 3h).

DISCUSSION'
AIthoUgh*a‘pproximétély 40%‘_ ‘of il patients with ‘non-

- Hodgkin’s: lymphomas have extranodal disease,® primary
*-puimonary ihvolvement is comparatively rare. In addition,

yloid deposits, thus, the
loidosis:, We conducted. in_ situ .
RNA ‘of . kappa and lambda :chain -

S - © 2007 The Authors
Journal compilation © 2007 Japanese Society- of Pathology

o
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~ " Lambda chain
'.."Kappa ‘chain (ISH)
) La bda chain (ISH)

2% o B T . . . (R
. R N !

Immunohistochemistry and ISH of the tumor cells
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2:microglobulin .

Dako Japan, Kyoto, Japan
~*Ventana Japan, Yokohama, Japan
. ‘Ventana Japan, Yokohama, Japan

Dako Japan, Kyoto, Japan . ‘ -
.. Dako Japan, Kyoto, Japan’ : -

- Table 1
Antibody (Clone) Source - Result
IgA ’ Dako Japan, Kyoto, Japan ’ -
IgM - . Dako Japan, Kyoto, Japan _ - -
1gG : Dako Japan, Kyoto, Japan
gD . o Dako Japan, Kyoto, Japan -
CcD3 Novocastra Laboratories, Newcastle, UK : -
D5 Dako Japan, Kyoto, Japan -
cD8 . Dako Japan, Kyoto, Japan - N
CcD10 Dako Japan, Kyoto, Japan -
CD20 (L-26) Dako Japan, Kyoto, Japan +

- CD23 Dako Japan, Kyoto, Japan -
CD30 (BerH2) Dako Japan, Kyoto, Japan -
CD45 - Dako Japan, Kyoto, Japan +
CD79a . . Dako Japan, Kyoto, Japan +
Keratin(AE1/AE3) Dako Japan, Kyoto, Japan -
Bcl-1 Dako Japan, Kyoto, Japan -
Bcl-2- Dako Japan, Kyoto, Japan . +

i Kappa chain - Dako Japan, Kyoto, Japan + (Low in number)

+ (High in number)
+ (Low in number)
+ (High in number)

“ISH, in situ hybridization: T

‘-_A orough review of the li e ure lded 12 reports of

"_pulmonary MALT Iymphomas compllcated" by ‘plilmonary
‘amyloidosis.!®" They had female preponderance (male :

fernale, 1:11) and age at dlagnos15 ranged between 45 and
85 years (median, 66 years) The lung nodules were usually
multiple (10 out of 12 cases). Autoimmune disease was infre-

E quent. Only one patient had comiplication, not RA but Sjogren

syndrome. Sjogren syndrome isWell-known to be associated

- with MALT lymphoma and primary amyloidosis," but MALT

lymphoma containing amyloid deposits in Sjogren syndrome
is extremely rare.
Two types of pulmonary amyloxdosrs have been described:

" the localized type, in which amyloid deposition i is found onlyin

the lungs, and the systemic type, in which amyloid deposition

-in the lungs is observed as a part of generalized amyloidosis.

Localized pulmonary amyloidosis has further been subdivided
into the nodular, tracheobronchial, and diffuse parenchymal

© 2007 The Authors

Journal compilation © 2007 Japanese Society of Pathology

.-+ Dako Japan, Kyoto, Japan ; ' -

types, according to the localization of the amyloid deposits. ™2
The present case was classified as the nodtiiar type.

The characteristics of the amyloid deposits and mecha-
nisms underlying the deposition of the amyloid protein in

‘localized amyloidosis have not yet been clarified in detail, but
it has been said that the proteinaceous deposit is derived
" from immunoglobulin Iighi ¢hains (AL). The deposit in the
present case was determined to be the AL type on im- -

munohlstochemlstry and Congo red staining; it remained

unmﬂuenced by potassnum permanganate digestion and had.

apple—green bnrefnngence on polanzmg microscopy.
Amyloidosis, compllcatmg rheumatoid arthritis is. well-

known, but secondary amyloid deposits in RA are usually not

the AL type but the AA type. Because the amyloid in the

. present case was the AL type, and the amyloid deposits were
localized within the lymphoma lesion, we considered that this

may not be a case of RA-associated amylondosus but MALT
lymphoma-associated amyloidosis.

it has been reported that MALT lyriphoma may occur as
an acquired lymphoproliferative lesions in cases of chronic
inflammation and autoimmune disorders, such as RA.'®
Laeng et al. reported that the tumor cells in MALT lymphoma
of the nervous system produced amyloid, usually of the
AL type."* We speculate that primary pulmonary MALT
lymphoma developmg in an autoimmune setting, RA in the
present case, is associated with overproduction and ab-
normal clearance of lmmunoglobuhn by the tumor cells, re-
sulting in AL amyloid deposition within the Iymphoma lesion.
Interestingly, light chain immunohistochemistry and in situ

iy

_____ - W i
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- Endobronchla_l Ultrasound-gulded Transbronchial Needle Asplratlon
for Lymph Node Stagmg of Lung Cancer

: ’.Takahz'ro Nakajima®3; Kazuhiro Yasuﬁ/zkul-2 Noriaki Kurimoto®; Hideo Saka? Masahiro Tsuboi%:

- Hirohisa Horinouchi?; Hiroshi Isobe\; Fumio Imamura'3; Yasushi Ohnol; Masami Sato'3;
Takaaki Tsuchida'; Hirohisa, Toga'; Shmzchzro Hayashil; Kaoru Matsui; Teruomi Miyazawa;
Akira Yoko_yama1 szetoshz Honda3 Kiyoshi Shibuyal3; Takehiko Fujisawal*

ABSTRACT— Endobronch1al ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) is a new modality
for the evaluation of hilar and mediastinal Ilymph nodes. Although many centers have adopted this new device, little
has been described concerning the actual procedure and the systematlc mediastinal and- hilar lymph node assessment
in patients with lung cancer. Here we descnbe the standard for systematic visualization and biopsy of mediastinal and
hilar lymph nodes in patlents with primary lung cancer. Lymph node stations were defined based on the General
Rules for Clinical and’ Pathologxcal Recording of Lung Cancer (Sixth edition), by the Japan Lung Cancer Society.
Lymph nodes were scanned startmg from the hilum, working up to the upper mediastinum, All enlarged lymph nodes
or suspicious nodes were blOpSled under real time ultrasound gmdance N3 nodes were punctured’ ﬁrst followed by N2

1H *ﬁﬁﬁ?ﬁﬁﬁiﬁﬂ?ﬁ.ﬁﬁ§ﬁ% zEBUS FHeL Efﬁ.ﬁ‘ﬁ Reprints: Takehiko Fu]xsawa. Department of Thoracic Surgery,
Y=Y T IN—T7, SEAARRT—F > 7 7V —7, XEXHE Graduate School of Medicine, Chiba University, 1-81 Inohana,
FLAEXBHTAIERALTAE. ) Chuoku, Chiba-shi, Chiba 260-8670, Japan( email: fujisawat @

SURIRSR% - BBRE. 0 Kﬁﬁﬁ#éﬁ%iﬁﬂ?ﬁﬁﬁﬁﬁ &% faculty.chiba- ujp).
J=F -2 *ﬁkikﬁﬁﬁ%%ﬁ%ﬂﬂﬂ% T2608670 FER © 2007 The Japan Lung Cancer Society
=r-$$4=9&|zr§ 181 (e-mail: fujisawat@faculty.chiba-ujp).
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EBUS-TBNA for Lymph Node Staging of Lung (_Iancer-—Nakajima etal

and N1 nodes to avoid contamination. The diagnostic accuracy of mediastinal lymph node staging in 105 lung cancer
patients W'as 96.3%. We have never experienéed'any major complication. In conclusion, EBUS-TBNA is a safe and ac- -
curate tool for the assessment of the medxastmum as well as the h11um in patlents with lung cancer. (]]LC. 2007:47:207-
214) ' . :
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