Vol. 73 No. 1-3 December 2021 CODEN: KDIZAA
ISSN  0368-5063

K IE . “
Med J JEE Ui 5 K e S 7 =

Kagoshima Univ MEDICAL SOCIETY OF KAGOSHIMA UNIVERSITY




Medical Journal of Kagoshima University Vol.73, Nol-3 2021

Index

[Original Article)
Relationship between Frailty and Life in Elderly Patients with Cardiovascular Disease: Longitudinal Study from Admission to 3

Months after Discharge

Tomomi MASUMITSU, Akira KISANUKI, Masaaki MIYATA, Sayoko NIWA

P1-9
[Case Report]
Thrombocytopenia Caused by Pregabalin and Possibly Mirogabalin Administered for Herpes Zoster Pain: A Case Report
Keiko KAWANO, Tatsuya KAMINOSOSNO, Masayuki NAGANO
P10-15

[Original Article]

Protective Effects of Recombinant Human Soluble Thrombomodulin on Ischemia Reperfusion Injury of the Spinal Cord in Rabbits

Itsumi IMAGAMA, Ko-ichi KAWAHARA, Hikari UENO, Ikuro MARUYAMA, Yutaka IMOTO
P16-22

[Case Report]
Cystic Neutrophilic Granulomatous Mastitis during Pregnancy: A Case Report

Yuki NOMOTO, Heiji YOSHINAKA, Yasuyo OHI, Naoki HAYASHI, Yuka EGUCHI,
Hazuki SAHO, Ayako NAGATA, Yasuaki SAGARA, Yoshiaki SHINDEN, Takao OHTSUKA
P23-27

[Case Report]

Laparoscopic and Endoscopic Cooperative Surgery for Gastric Submucosal Tumor in the Cardia: A Case Report

Mayumi KAMMURA, Masaki KITAZONO, Naotaka IKEDA, Tomohiro OYAMA, Go KAMIMURA,
Rikiya SATO, Shuichiro UCHIYAMA, Ryoichi TOYOSAKI, Toyokuni SUENAGA, Shunji SHIMAOKA
P28-32

[Case Report]
A Case of Graves’ Disease Diagnosed due to Rapid-Onset Unilateral Exophtalmos

Miyako ARIMA, Tomoyo OUELLETTE, Yukari NISHIZAWA, Hiroki ITOU,
Kenji YAMAGUCHI, Noboru ARIMURA, Hideo ARIMA, Youichi KANEKO
P33-39



EEIRBRZESMEE S 738 1-35 2021 5T

B X
(]

TREREREZ & OEMEHE DT LAV EAEFROME - Al 5iBBi3H H % ORI X 2 M

i BE, AKMEH R, WHOB, FRH k¥

(EERIERE]

1-9

SRR EEND T L AN Ve BZ 5 I AN ARG K > THIEE S TNzl MWikD o —iEfil

iy Ey, bz et RYOHEfT

[RE]
BIZFHIZ b O REY 2 ) VOB EFREE N 2 FHECREERIR

S% BE, MR -, B¥F OB, hulr fEES, HRA

(EERIERE]

Cystic Neutrophilic Granulomatous Mastitis during Pregnancy: A Case Report

Yuki NOMOTO, Heiji YOSHINAKA, Yasuyo OHI, Naoki HAYASHI, Yuka EGUCHI,
Hazuki SAHO, Ayako NAGATA, Yasuaki SAGARA, Yoshiaki SHINDEN, Takao OHTSUKA

(RERIERE]
JRIFESEN BT A T4l (LECS) 12 & D YIRRIN 217 > 7T R R 55 0 — i

BRSO ES, JEE bk, o mkE, il B, BN s Rk e,
Wilr JE—E8, Bl B, Aok 88, BkRiR
(EFIERE]

ST AIPERRERZE D 2 22T N Rk & 2 Nz 1)

A5 W, v by b IS vaER &R, OB KRR, o M, AN R,
1% 5, &1

RS RAE R
Med Soc Kagoshima Univ

10-15

16-22

23-27

28-32

33-39

i

mj

i



OOOOOOOOOOOOS BIRDLEY  OOOOOOOOOOOO0

JEW R AR, BIRERAEEROBMEET, E¥B KOS OREZZI NI TOER T, &I,
(R, J5E, R, EGERE) DED, ZROWEREELHNNTLEY, &k, e THE1RIE, HREHT T,
Y, MHAHZ IR B TR TN THEYV R MHESEZZ T T0E T EZHAIE U, b Mg e UEERZEICD
VT, TNV YFEF] 2T LD TRINUIED 8 A

* 1RTEIRES *

PRz T 2EmIE, BEREIC LD >THED, KENEY, EBICHIRIATEER D THRINEED A, &f
ANIREIRE 2 CEL 2TV, JFHIE UTMS word CIERK L7z JEREZ 8 7 A — VORI THHED 72X\, KFEICD
WTAEBRNMRKEWVEAICEETEE TE TR T 28HI AL NEERE FH Tpdf 7 7 V2 BED WD
TEHWEE A, 7L, ZMENTH & TIEFEIERGEDOEIGE T 7 A )VHRE LR D £5, REARZTVES (B
BERIMBEHZ 255 ICWXEMT 7 AV EETREL T ZE Y, FzFRHS, THARMK & THEESEOR
EE]ICDOVTE, BRERFHEZEAD L, BHELTIZEL,

* EVEME X

BREEED, AR E NS E OB FHENERGRZEZRICRET 2 L2 KT 5T LRI NS5%
BT, Mo d HEFFOREE) ICEHLTERD T,

*FITFEHR *

BRIIHRZI N Ed, REINTREMETRERY b LTT v PENET, Fiz, FE T LICEZRRMGEC
T NERENE T,

*HEEIC OV TORWVWEDLES K UVXFT*

T 890—8544

JER SR 8 TH3 5—1
JEREBREERLABE R AR A WITR 5 - PR S
wIREQ DR 5

Eif 099—-275—-5298 (@R

EX—)U ! igakuza@m?.kufim.kagoshima-u.ac.jp

IR B R EAHEE D R — L X—2 © https://www3 kufin kagoshima-u.ac.jp/medjkago/
CR—LR—YDURLAED D K LT2)
¥ 172021412 A

Editorial Office

c/o Department of Epidemiology and Preventive Medicine

Kagoshima University Graduate School of Medical and Dental Sciences
8-35-1, Sakuragaoka,

Kagoshima, 890-8544 Japan

Mt & HT

SRR AR

T 890—8544
YRk . 8 T H 35-1
JEEWLEREER AR M e i F ekt
Fer « PRI B ST



(RE]

JEWR SR AR MRS 20214811
Med. J. Kagoshima Univ., January, 2021

BRRFBEBZLORMBEDT LAV EEFORER !
ABh 5i1RFE 3 HhBEDHEETRIREIC K 51%5]

i EELAKEHE ®eEH BEPL RN Xk

LB SR AR A R 2 R A i T IK
2NTRM A NRE RN D 5 5 FHiEk

Relationship between frailty and life in elderly patients with cardiovascular
disease: longitudinal study from admission to 3 months after discharge

Tomomi MASUMITSU', Akira KISANUKI? Masaaki MIYATA', Sayoko NIWA'

1) Department of Nursing, School of Health Science, Faculty of Medicine, Kagoshima University
2) Izuro Imamura Hospital
(Received 11 August 2020; Revised 6 October 2020; Accepted 27 October 2020)

*k Address to correspondence

Tomomi MASUMITSU

Department of Nursing, School of Health Science, Faculty of Medicine, Kagoshima University
8-35-1 Sakuragaoka, Kagoshima Japan, 890-8544

Phone: +81-99-275-6760

e-mail: t-masu@health.nop.kagoshima-u.ac.jp

Abstract

Background: In this study, we examined the relationship between the frailty status and daily activities before and
after hospitalization in patients with cardiovascular diseases.

Methods: The 31 patients admitted to a ward of Cardiovascular Medicine in a Hospital from November, 2018 to
May, 2019 were enrolled. Finally, 25 patients with informed consents were analyzed. A questionnaire survey was
performed on admission, discharge and 3 months after discharge.

Results: In 25 participants at admission, 15 (60%) were in the non-frailty status group and 10 (40%) were in the
frailty status group. As a result of intergroup comparison, the frailty status group was significantly older than
the non-frailty status group (p=0.014), and the nutritional evaluation of elderly people and the albumin level at
admission in the frailty status group were significantly lower compared with the non-frailty status group (p=0.019,
p=0.012). There was a tendency for significant differences in N-terminal-pro-B-natriuretic peptide (NT-proBNP).
For the living style in hospital, the rate of lie on bed in the frailty status group was more compared with the
non-frailty status group (p=0.039). The 4 frail patients at discharge did not participated in the social activities 2
weeks after discharge. Furthermore, the exercise level 3 months after discharge in the frail patients (n=3) was
significantly lower than that in the non-frail patients (n=9) (p=0.036).

Conclusion: It was suggested that the frailty status of elderly inpatients with cardiovascular diseases was
associated with the prehospital undernutrition and the social activities and exercise levels after discharge.

Key words: cardiovascular disease, elderly, frailty
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Abstract

A 68-year-old woman developed pain in the left lateral region of her abdomen, and three days later, rashes
appeared at the T11 level on her left side (day 0). On day 9 after the onset of rash, she consulted a primary
doctor and was given loxoprofen. Subsequently, she visited our hospital because of severe persistent pain on day
12 and was administered 150-300 mg/day of pregabalin, which was given from day 12 to day 43. Her platelet
count continued to decrease from 18.1x10%/pL to 8.8x10*uL under 100-300 mg/day of pregabalin. Reducing
the dose of pregabalin to 50 mg seemed to increase the platelet count to 10.9x10*uL on days 40-43. On day 43,
pregabalin was switched to 10 mg/day of mirogabalin. Although we initiated mirogabalin, the platelet count was
further reduced to 6.5x10%/pL on the fifth day of treatment. After mirogabalin was discontinued, the platelet count
started to recover rapidly up to 17.2x10%/pL until day 63. During this course of treatment, 0.2% ropivacaine was
administered through an epidural catheter from day 20 to day 60, 20 mg/day of duloxetine was also given, and
200 mg/day of carbamazepine was continued throughout from day 28 and from day 37. The alteration in the
patient’s platelet count seemed to be unrelated to epidural analgesia, duloxetine, and carbamazepine because the
platelet count recovered to normal levels without discontinuing these drugs. In summary, we herein report a case
of thrombocytopenia caused by pregabalin and possibly mirogabalin.

Key words: Pregabalin, Mirogabalin, adverse drug effect, thrombocytopenia, herpes zoster

Introduction

Pregabalin is a widely used drug for neuropathic
pain. The main sites of pregabalin action are the
presynaptic o,8 subunits of voltage-gated calcium
channels, which are distributed throughout the
peripheral and central nervous system'. Mirogabalin
has high binding affinities for the «,d subunits and

yields fewer adverse reactions of a neuropsychiatric
nature”. Mirogabalin appeared on the market
after pregabalin and was characterized by fewer
neuropathic side effects than pregabalin.

According to the Pharmaceutical Interview Forms
of Japan, thrombocytopenia as a side effect of
pregabalin has been reported in 2 out of 1,860
cases, and its incidence is estimated to be 0.3%-
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1%”. Data from France have indicated a rate of
0.29%". In contrast, no cases of mirogabalin-induced
thrombocytopenia have been reported.

We report a case of thrombocytopenia in a patient
following the administration of pregabalin and
mirogabalin to relieve herpes zoster pain. Here, we
describe the course of events of the case.

Case Presentation

Written informed consent was obtained from the
patient for publication of this case.

The patient was a 68-year-old female with a height
of 150 cm and body weight of 64 kg. She had no
relevant medical or family history.

The patient had been healthy since birth and had
never developed any significant illnesses. However,
she had recently developed pain in the left lateral
region of the abdomen, and three days later, rashes

appeared that extended from the left lateral region
of the abdomen to the left side of the dorsum (day
0). On day 9 after the onset of rash, she consulted
a primary doctor and was diagnosed with herpes
zoster. Loxoprofen was orally administered for
three days, but no antiviral agents were provided.
On day 12, the patient visited our hospital because
of severe persistent pain. Physical examination
revealed pain due to herpes zoster on the left side
at the T11 level. As her serum creatinine level and
estimated glomerular filtration rate were 0.49 mg/dl
and 93.2 ml/min, we administered 150-300 mg/day
pregabalin. Despite the administration of pregabalin,
the patient’s visual analogue scale (VAS) score was
81/100. On day 19, she was admitted to our hospital
for pain relief. At the time of admission, scarring
was observed in most of the region with rashes.
Furthermore, the patient complained of persistent
spontaneous pain and haphalgesia at the site. Vital
signs were within the normal range.
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Figure 1, Clinical course of drug administration and alternation of platelet count from dayv13d to
david after onset of Varizella-Zoster rash. Continuous epidural infusion of 0.2%

ropivacaine was performed on days 20~26 and days 29~ 54,
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Fig. 1 shows the treatment course and alteration in
the platelet count. On day 20, an indwelling epidural
catheter was placed at Th9/10. As the patient had
local dermatitis on the dorsum, the indwelling
epidural catheter could not be placed in the optimal
position. A continuous epidural infusion of 4 ml/
hr of 0.2% ropivacaine alone was administered
via the catheter at an infusion rate of 3-4 mL/h.
Subsequently, the patient’s VAS score changed from
81/100 to 46/100. Epidural analgesia was performed
daily from days 20 to 60. Therefore, sufficient
efficacy could not be obtained; hence, on admission,
300 mg/day of pregabalin was orally administered.
However, the patient experienced somnolence and
abnormal thoughts, which was probably caused by
pregabalin. The dose of pregabalin was gradually
reduced as follows: 150 mg/day on day 22, 100 mg/
day on day 32, and 50 mg/day on day 41. During
that period, duloxetine and carbamazepine were
added. The physician noticed that the platelet count
had decreased from 18.1x10%uL to 8.8x10"/uL and
then had recovered due to the decreasing dose of
pregabalin. Pregabalin-induced thrombocytopenia
was suspected at that time. Consequently, pregabalin
was discontinued on day 42, and 5 mg/day of
mirogabalin was started. Five days later, the patient’s
platelet count was 6.5x104/uL. We suspected that
mirogabalin was also inducing thrombocytopenia;
therefore, mirogabalin was discontinued on day 45.

On day 13, the patient’s platelet count was 18.1x10%/
uL. It was reduced to 8.8x10%/pL during the course of
pregabalin administration. Five days after pregabalin
was switched to mirogabalin, the platelet count
decreased to 6.5x10%/uL. After the discontinuation
of mirogabalin, the platelet count recovered to
17.2x10*uL on day 63. Most likely, the immediate
discontinuation of mirogabalin avoided severe
thrombocytopenia.

After mirogabalin discontinuation, pain relief at
a VAS score of 34/100 was obtained by epidural
analgesia and the administration of duloxetine and
carbamazepine. During hospitalization, 20 mg/
day of duloxetine was concomitantly administered
from day 28, and 200 mg/day of carbamazepine
was administered from day 37. However, the

platelet count improved without a discontinuation
or dose reduction of duloxetine or carbamazepine.
Continuous epidural infusion of 0.2% ropivacaine
was performed on days 20~26 and days 29~ 54. No
elevation in hepatic enzyme levels was observed
during the hospitalization period. No hepatic disease
or splenomegaly was observed on abdominal
ultrasound on day 50. Moreover, no signs of bleeding
were observed during the disease course, and no
significant changes in white blood cell counts,
C-reactive protein or red blood cell counts were
observed during that period.

Discussion

Bates et al. (2008) first reported pregabalin-
induced thrombocytopenia in a 91-year-old female”.
According to a database from France, the incidence of
pregabalin-induced haematologic side effects is 6.9%,
and 23.6% of the cases include thrombocytopenia®.
Regarding the outcome of thrombocytopenia, 68.4%

of the patients recovered without sequelae.

As mirogabalin is a newly approved drug that was
first used in April 2019 in Japan, thrombocytopenia
has not often been reported as a side effect. A
search of MEDLINE, EMBASE, International
Pharmacological Abstracts, Reaction Weekly, and
Drug Information for mirogabalin (from April 2019
to July 2020) with the search terms “mirogabalin”
and “thrombocytopenia” yielded no published cases.
Therefore, this is probably the first published report
of mirogabalin-induced thrombocytopenia.

We judge that the doses of pregabalin and
mirogabalin were appropriate, as renal function
was normal and no adverse effects, such as
thrombocytopenia, were observed.

For the treatment of pain, several concomitant
drugs are generally employed. Likewise, in the
present case, we used concomitant drugs, such
as oral carbamazepine, duloxetine and epidural
ropivacaine. The incidence of carbamazepine-
induced immunological thrombocytopenia is
reported relatively high®. However, progression
of thrombocytopenia was evident before the oral
administration of 200 mg/day carbamazepine. A
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recovery in the platelet count was observed after
the discontinuation of mirogabalin, without the
discontinuation of carbamazepine. Therefore, it is
unlikely that carbamazepine was associated with
thrombocytopenia in the present case. Additionally,
thrombocytopenia has not been reported as a side
effect of duloxetine or ropivacaine, and the platelet
count improved by neither discontinuing nor
decreasing these drugs. Therefore, it was concluded
that there was limited association between these
drugs and thrombocytopenia in this case.

In addition, patients with varicella-zoster virus (VZV)
infection are known to develop thrombocytopenia.
7 of idiopathic thrombocytopenic
purpura (ITP) following VZV infection, the

In case reports

incidence of acute ITP among people with VZV
infection was 1.9%. The onset of acute ITP was
observed after an average of 8.5 days from the
onset of rash (range 2-30). The symptoms of
chronic ITP persisted for more than 3 months”.
Among 11 patients who developed ITP following
VZV infection, 4 showed acute ITP and 7 exhibited
chronic ITP. Another study reported that acute
ITP was caused by an immunological mechanism,
namely, the cross-immunity between VZV and the
antigens on the platelet membranes”. However, that
study investigated thrombocytopenia in cases of
chickenpox, which is the initial infection of VZV.
There are reports of the onset of thrombocytopenia

19 after the onset

occurring three days” and ten days
of the herpes zoster rash. It appears that the onset
of herpes zoster infection caused by VZV relapse
occurs slightly earlier than that of chickenpox.
Thrombocytopenia became evident in the present
case 22 days after rash onset; hence, it seems much
more likely that the thrombocytopenia observed here
was not caused by herpes zoster but by pregabalin
and mirogabalin.

Both pregabalin and mirogabalin, having similar
structures, have high affinities for the o, subunits of
the calcium channels. Therefore, the two drugs may
induce thrombocytopenia in a similar manner.

An immune-mediated mechanism is considered
responsible for pregabalin- and mirogabalin-induced

thrombocytopenia. The hypothesis is that drug-
induced immune thrombocytopenia occurs through
changes in the affinity for platelet antibodies. While
platelet antibodies exist in the human body to
provide innate immunity, most platelet antibodies
have a weak affinity for glycoproteins on the platelet
surface. Therefore, normally, antigens on platelet
membranes are rarely bound to these antibodies. A
complementary interaction between a causal drug
and platelet antibodies at the structural or electric
charge level increases their affinity for platelet
antigens on the platelet membranes”. Therefore,
to develop drug-induced thrombocytopenia, it is
necessary for the patient to be consecutively exposed
to the causal drug for 5-7 days. After discontinuation
of the drug, its amount decreases in the body, and the
platelet count immediately improves. Aster reported a
decreased platelet count in a 29-year-old patient from
day 7 following administration of the causal drug®.
The platelet count recovered to its normal level
within 7 days of drug discontinuation. In the present
case, the platelet count was normal up to 2 days after
pregabalin administration. However, it was reduced
on day 9 of continuous administration and further
reduced with additional continuous administration.
The platelet count recovered immediately after drug
discontinuation. In the present case, decreasing
pregabalin from day 32 and discontinuing
mirogabalin from day 47 seemed to cause immediate
recovery of the platelet count.

Although thrombocytopenia occurred in the present
case, no reductions in the white blood cell or
red blood cell count were observed (Fig. 1), and
no elevation in the C-reactive protein level was
observed. Moreover, the patient’s rashes healed,
except for a small area on the dorsum. Therefore,
it is possible that the acute herpes zoster infection
resolved. The platelet count in the present case was
not related to the inflammation mechanism or bone
marrow activity.

The platelet count started to recover from day 34. For
only five days after mirogabalin was administered,
the platelet count had decreased from 10.2x10%/puL to
6.5x10%/uL, which probably was related to both the
discontinued pregabalin and the added mirogabalin.
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Retrospectively, mirogabalin seemed to further
decrease the platelet counts.

In cases of severe thrombocytopenia, all medications
should generally be discontinued. However,
this would not have been ideal in the present
patient because of severe pain resulting from the
discontinuation. We suspected strongly, in this case,
that pregabalin and mirogabalin were the causative
drugs of thrombocytopenia because of the observed
relationship between the dose of the medicine and the
platelet count, as shown in Fig 1. Other medications,
such as ropivacaine, duloxetine, and carbamazepine,
did not seem to affect the platelet count. We noticed
that the doses of pregabalin and mirogabalin seemed
to influence the alteration in the platelet count.
Therefore, only mirogabalin (and not ropivacaine,
duloxetine, or carbamazepine) was discontinued on
day 47. The platelet count started improving after
the discontinuation of mirogabalin and recovered
completely after day 47, that is, subsequent to the
discontinuation of both pregabalin and mirogabalin.
Therefore, we conclude that the thrombocytopenia
observed in the current case was caused by
pregabalin and possibly mirogabalin.

Conclusion

Based on the results of this study, we report a case of
thrombocytopenia caused by pregabalin and possibly
mirogabalin. Pregabalin has already been reported
to induce thrombocytopenia in many cases, but
mirogabalin has not yet been reported in this regard.
The present study may be the first to show that
mirogabalin yields thrombocytopenia as an adverse
effect.

Furthermore, clinicians need to be aware of the
alteration in platelet counts that may accompany not
only HSV infection but also analgesic drug therapy
in cases of herpes zoster.
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Abstract

OBJECTIVES: Paraplegia is a well-known severe complication of ischemic spinal injury that occurs during
surgery for descending thoracic and thoracoabdominal aortic aneurysm. Although several surgical procedures
and medications have been used to prevent paraplegia, the strategy for preventing paraplegia has not yet been
established. Thrombomodulin (TM), expressed on the plasma membrane of endothelial cells, has been considered
to exert cytoprotective effects against ischemia reperfusion injury (IRI). The protective effect of recombinant
human soluble (rhs) TM against IRI in the liver and kidneys has been reported; we investigated whether thsTM
can prevent paraplegia in a rabbit ischemic spinal injury model. Moreover, we examined whether thsTM protects
rat pheochromocytoma cell line, PC12, from hypoxia-reoxygenation damage.

METHODS: Twenty-two New Zealand white rabbits were intravenously injected with isotonic saline (group C; n
= 11) or isotonic saline containing thsTM (group T; n = 11) before clamping of the aorta just below the branching
of the renal artery for 30 minutes. Hind limb motor function was assessed 48 hours after aortic declamping as per
the modified Tarlov score. PC12 cells were pretreated without rhsTM (group N) or with 1 pg or 10 pg of rhsTM
(group A1 or A2), oxygen and glucose were depleted for 210 minutes, and the cells were incubated for another 24
hours. The cell viability was assessed using the methyl thiazolyl tetrazolium (MTT) method.

RESULTS: Lower limb motor function was significantly better in group T as compared to that in group C in vivo
experiment (p < 0.05). The cell viability of the PC12 cells in group A2 was higher than that in group N after the
hypoxia-reoxygenation experiment (p < 0.05).

CONCLUSIONS: The results suggest that rhsTM may prevent paraplegia due to IRI of the spinal cord during
surgical intervention for descending thoracic and thoracoabdominal aortic aneurysm.
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Introduction

Paraplegia is a severe complication of ischemia
reperfusion injury (IRI) in the spinal cord that
occurs during surgery for descending thoracic and
thoracoabdominal aortic aneurysm. In spite of
the various surgical procedures and medications
that have been used for preventing paraplegia,
the strategy for preventing paraplegia needs to
be improved. The surgical procedures to prevent
paraplegia include peripheral perfusion, controlled
hypothermia, segmental clamping, intercostal artery
reconstruction, and cerebrospinal fluid drainage"”. In
addition to these surgical methods, the effectiveness
of many pharmaceutical spine-protecting drugs, such
as free radical scavengers, steroids, sodium channel
blockers, opioid antagonists, and vasodilators have
been experimentally proved”.

The surgical methods for preventing paraplegia are
insufficient because of several critical limitations.
Controlled hypothermia promotes the tendency of
bleeding and prolongs the extracorporeal circulation.
Segmental clamping cannot be performed in case
of very large aneurysms or severe calcification.
Moreover, cerebrospinal fluid drainage cannot be
performed in emergency situations. Thus, spinal
cord protection with suitable drugs is extremely
useful because it can be performed irrespective of the
patient’s condition and the surgical procedure.

In recent years, inflammatory response has been
identified as an important cause of ischemic injury
of the spinal cord”’. Recombinant human soluble
thrombomodulin (rhsTM) reportedly exerts anti-
inflammatory effects against IRI in the liver and
kidney"”. Here, we investigated the protective effect
of thsTM on spinal IRI using rabbit model in vivo
and confirmed its protective effect by using an in
vitro PC12 cell model.

Methods

Materials: Recombinant human soluble
thrombomodulin (rhsTM) was supplied by the

Asahi Kasei Pharma Corporation (Tokyo, Japan).
Ketamine was purchased from Daiichi Sankyo Co.,
Ltd (Tokyo Japan), and medetomidine hydrochloride
was procured from Nippon Zenyaku Kogyo Co.,
Ltd (Fukushima, Japan). A 3-[4,5-di-methylthiazol-
2-yl]-2,5-diphenyltetrazolium bromide (MTT) was
purchased from Chemical Dojin Co., Itd (Kumamoto,
Japan).

In vivo experiments (Animal study): New Zealand
white rabbits were purchased from KBT Oriental
Co., Ltd. (Saga, Japan). Twenty-two New Zealand
white male rabbits (body weight, 2.97-3.57 kg) were
equally divided into two groups. All the rabbits were
allowed free access to food and water before and after
the experiment. Animal care and all other procedures
were performed as per the “Guidelines for proper
conduct of Animal Experiments” of Science Council
of Japan. The in vivo experimental procedure has been
shown in Figure 1. The rabbits were premedicated
with an intramuscular injection of ketamine (25 mg/
kg) and medetomidine hydrochloride (0.5 mg/kg).
During the procedure, a continuous drip infusion of
isotonic saline was administered at 20 mL/h via the
left ear marginal vein for about 3 hours. A 24-gauge
catheter was inserted into the right common carotid
artery to monitor the systemic blood pressure. Without
intubation, 0.5 L/min of oxygen was administered
using a mask, and spontaneous respiration was
managed without mechanical ventilation. The heart
rate was monitored using electrocardiogram, and
rectal temperature was measured continuously. Under
sterile conditions, laparotomy was performed via
abdominal midline incision. We administered 20
mL of isotonic saline (group C: n = 11) or thsTM (6
mg/kg) + 20 mL of isotonic saline (group T: n = 11)
intravenously for 30 minutes before aortic clamping,
and 6 mg/kg of rhsTM was administrated in according
to the report of Abeyama®. After exposing the aorta,
200 units/kg of heparin sodium of the rabbits was
administered intravenously. Three minutes after the
heparin sodium injection, clamping was performed
just distal of the branching of the left renal artery and
proximal of the aortic bifurcation and at the origin
of the posterior mesenteric artery (PMA) for 30
minutes to induce ischemic spinal injury (Figure 1).
During the procedure, invasive arterial blood pressure,
electrocardiogram, heart rate, and rectal temperature
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Figure 1. Experimental procedure in vivo. (A) Twenty-two rabbits were
divided into two groups; group C and group T. Rabbits in Group C
were injected with saline and those in Group T were injected with saline
containing thsTM before clamping of the aorta. Arrows show the timings
of (1) heparin injection, (2) clamping aorta, (3) declamping aorta, and
(4) neurological evaluation. Arrowheads represent three points of ABG
measurement before and after clamping of the aorta and after declamping
aorta. (B) Clamping was performed at the sites at the abdominal aorta
just below the branching of the left renal artery (arrow), above the aortic
bifurcation, and the origin of the posterior mesenteric artery (PMA).

were continuously monitored; arterial blood gas (ABG)
data (pH, PaO, and PaCO,) were measured at three
time points. After removing the clamp, the abdominal
wound was closed.

Neurological evaluation: Hind limb motor function
was assessed 48 hours after aortic declamping with
the modified Tarlov score as follows: 0 = absence of
voluntary movement; 1 = spontaneous movement
but inability to support weight; 2 = ability to support
weight but no ability to walk; 3 = ability to walk but
with marked spasticity or ataxia or both; 4 = ability
to run but with mild spasticity or ataxia; 5 = normal
motor function”.

Cell culture: The rat pheochromocytoma cell line,
PC12, was obtained from the American Type Cell
Culture Collection (Manassas, VA) and maintained
at the Roswell Park Memorial Institute (RPMI) 1640
medium supplemented with 10% horse serum, 5%
fetal calf serum, 2.5 pg/mL amphotericin, and 100
U/mL penicillin at 37°C in a humidified 5% CO,
atmosphere.

Cell treatment: The PC12 cells were seeded at a
density of 4 x 10’ cells per well in 96-well dishes and
subjected to oxygen-glucose deprivation (OGD), as
described previously'”. Briefly, the cells were initially
incubated with glucose-free RPMI 1640 medium, 2%
horse serum, and 1% fetal calf serum without or with
1 pg/mL or 10 pg/mL of rhsTM (group N or Al or
A2). The cells were then placed in an anaerobic jar
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Figure 2. Experimental design in vitro. The PC12 cells were divided
into the following three groups: Group N, Group Al, and Group A2 that
were pretreated without, with 1 pg/mL and 10 pg/mL thsTM.The three
groups were incubated under hypoxic condition for 210 minutes. After the
following 24 hours reoxygenation, MTT experiment was performed.

for 210 minutes. MTT assay was performed after the
cells were moved back to normoxia and incubated for
another 24 hours (Figure 2).

Cell viability: MTT assay was used to measure the
cell viability, as described previously'”. After the
above-mentioned cell treatment, 2.5 mg/mL of MTT
was added to each well, and the plate was incubated
for 90 minutes thereafter. The formazan product was
solubilized by adding 100 pL of dimethyl sulfoxide.
The absorbance of the cell lysates was measured at a
test wavelength of 570 nm, and the absorbance was
measured at the reference wavelength of 630 nm using
iMark Microplate Abosorbance Reader (Bio-Rad,
Hercules, CA, USA). The values of each column were
represented as percentage of control (% of control) (n
=12).

Statistical analyses: /n vivo, the data were analyzed
using the Microsoft Excel Statistical Package. Data
are presented as the mean + standard deviation
values. Differences between the groups were
evaluated using the Welch’s t test. /n vitro, all
statistical analyses were performed using GraphPad
version 8 (GraphPad Software, Inc.). Data are
presented as the mean + the standard error of the
mean values. Differences between the groups were
evaluated using one-way analysis of variance with
a post-hoc Tukey's test. P < 0.05 was considered to
indicate statistical significance.

Results

In vivo experiments: The mean body weight of
each rabbits group was comparable, 3.20 + 0.17 kg
in group C and 3.30 £ 0.16 kg in group T. Moreover,
there was no significant difference between group C
and T in terms of the hemodynamic variables (mean
invasive arterial blood pressure and heart rate), rectal
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temperature, and arterial blood gas values (pH, PaO,
and PaCQ,) at before and after aortic clamping and
after reperfusion (Tables 1 and 2).

Neurological function: The hind limb motor function
was evaluated after aortic operation with the modified
Tarlov score (Figure 3). In group C, eight rabbits
exhibited grade 0 paralysis, and three exhibited grade
5 normal neurological function. In group T, two
rabbits had grade 0 paralysis, and nine had grade 5
normal neurological function. The average modified
Tarlov score of group T was significantly higher than
that of group C (4.09 =2.02 in group T vs. 1.36 £2.33
in group C; p = 0.008). This result suggests that pre-
clamping administration of thsTM in rabbit ischemic
spinal injury model may prevent paraplegia.

In vitro experiments: The cell viability of PC12
cells against OGD stress was assessed using the
MTT method. The cell viability in group A2 was
significantly higher than that in group N at 210
minutes of OGD [115.9 £ 4.7% in group A2 (n = 12)
vs. 100 = 5.0% in group N (n = 12) at 210 minutes;
p = 0.0476). These results suggest that pretreated
rhsTM has a protective effect on PC12 cells in a
culture model of hypoxia-reoxygenation (Figure 4).

Discussion

Descending thoracic and thoracoabdominal
aneurysms are currently treated with stent grafting,
and the complication of paraplegia is considered rare
(4-7% incidence); however, for anatomical reasons,
stent grafting cannot be performed in all cases,
and vascular grafting is still commonly performed.

Among the possible complications, paraplegia
is reportedly the most serious, with a prevalence
of 8-28%, and it is mostly caused by ischemia
reperfusion injury associated with aortic clamping
and declamping®.

Several studies have investigated and identified
the mechanisms underlying ischemia reperfusion
injury and the importance of inflammatory response
in various organs, including the spinal cord".
The spinal-protecting effects of drugs acting on
proteolytic enzymes and free radicals involved
in inflammatory response in the endothelial cells,
neutrophils, and macrophages have been reported.
Iwamoto et al. showed that sivelestat sodium, a
neutrophil elastase inhibitor, plays a major role
in protecting the spinal cord by suppressing the
inflammatory response in a rabbit ischemic spinal

1'”. Liu et al. reported that ulinastatin

injury mode
administration significantly improved postischemic
neurologic function with concomitant reduction
of apoptotic cell death in the spinal cord ischemia
reperfusion rabbit model'”. Nazil et al. investigated
the protective effect of atorvastatin on ischemia-
induced spinal cord injury in a rabbit model'*.

TM is a glycoprotein that presents on the membrane
surface of endothelial cells, consisting of 5 domains;
N-terminal lectin-like domain (D1), an EGF-like
domain (D2), an O-glycosylation —rich domain (D3),
transmembrane domain (D4) and cytoplasmic domain
(D5). Thrombin binds EGF-like domain in TM that
contributed to the anti-coagulant effect by activating
protein C (APC). TM reportedly showed not only

anti-coagulant, but also an anti-inflammatory effect”.
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Figure 3. Evaluation of hind limb motor function. The modified
Ia(?gz)/ 8s)(fore in group T was significantly higher than that in group C (p
Recently, thsTM was clinically used for disseminated
intravascular coagulation (DIC) owing to the anti-
thrombin and anti-coagulation effects mediated by
APC. Furthermore, anti-inflammatory and protective
effects on ischemia-reperfusion injury of rhsTM in
liver and kidney were reported””.

Sharfuddin et al. reported that TM treatment
prevented ischemia-induced renal dysfunction and
improved survival in acute renal failure caused by
clamping of the suprarenal aorta of rats. Moreover,
the authors demonstrated that TM significantly
improved microvascular erythrocyte flow rates
and reduced microvascular endothelial leukocyte
rolling and attachment”. Ozaki et al. reported the
administration of thsTM in rats with clamped aorta
at the proximal and distal renal artery significantly
improve renal function, independent of the
coagulating factors®. The cytoprotective effects of
rhsTM on ischemic liver have also been reported.
Intravenous administration of rhsTM rescued the
liver function in rats who underwent hepatectomy
and liver transplantation®”. Based on the above-
mentioned reports on the kidneys and liver, we
investigated and confirmed the protective effect of
rhsTM on ischemic spinal cord model in rabbits and
on hypoxia reoxygenation damage in PC12 cells.
Previously, Kim et al. has shown the neuroprotective
effect of ethyl pyruvate (EP), a pyruvate derivative,
on primary microglial cells stimulated by OGD or
hydrogen peroxide treatment by removing reactive
oxygen species (ROS)'”. Our study showed that
rhsTM increased the cell viability in PC12 cells
challenging by OGD. This in vitro data showing the
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Figure 4. Evaluation of the viability in the PC12 cells. The viability
of the PC12 cells in group A2 (n = 12) was higher than that in group
N (n = 12) under OGD condition for 210 minutes (p = 0.0476).

protective effect of TM on PC12 cells might be caused
by suppressing ROS in OGD-treated cells.

The present study has certain limitations. At first, the
duration of sustained spinal cord ischemia in vivo
was 30 minutes, this may be insufficient time for
sustained ischemia in complicated cases, such as in the
aortic aneurysm operation of Crawford types II and
II1. Secondly, the observation time was not sufficient
for evaluating the delayed death of motor neurons.
Thirdly, because of the differences in the species
between humans and rabbits/rats in the experiments,
it is unclear whether the administrated dose of thsTM
would be safe for humans. In fact, the dose was much
higher than that used in clinical practice, however,
there were no hemorrhagic complications in our rabbit
model. To our knowledge, this is the first study to
demonstrate that thsTM protects against spinal cord
IRI in rabbit model. Our findings suggest that thsTM
is a novel therapeutic agent against paraplegia caused
by IRI in the spinal cord. In the future, thsTM is
expected to be used for preventing IRI with heparin
sodium in aortic operation.

Conclusion

We demonstrated the beneficial effects of rhsTM
in vivo and in vitro. The administration of rthsTM
decreased IRI-induced paraplegia in rabbit model and
the treatment of rhsTM suppressed OGD-induced
PC12 damage. Our findings suggested that thsTM is
attributed to the protective effect against paraplegia
caused by spinal cord IRI in aortic aneurysm surgery.
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For its clinical application, the administered dose,
timing of administration, and adverse effects require
further investigation.
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Abstract

Background: Granulomatous mastitis (GM) is a rare chronic inflammatory disease. The causes of GM have not
been fully understood. The relationship between GM and Corynebacterium species has begun to be observed,
but the culture of Corynebacterium species is very difficult. In recent years, cystic neutrophilic granulomatous
mastitis (CNGM) has been pathologically observed and proposed as a cause of GM.

Case presentation: We present a woman in her 30s (25 weeks pregnant) who had redness and pain in her left
breast. At first, she was diagnosed with mastitis and was given antibiotics, but the symptoms did not improve.
After that, multiple erythematous lesions appeared on the front, lower part of both legs, and arthritis appeared
in her legs. GM with erythema nodosum (EN) was suspected, and prednisolone (PSL) was administered. While
the symptoms in the lower legs improved, her left breast symptoms persisted. A core needle biopsy was obtained
from the left breast abscess, and it was diagnosed as GM. Because she was a pregnant woman, only PSL was
administered without fat-soluble antibiotics such as tetracycline. As the breast symptoms gradually improved, the
dose of PSL was gradually decreased and then discontinued. The period of treatment with PSL was 17 months. A
review of the pathologic findings of breast biopsy specimens, including Gram staining, revealed the diagnosis of
CNGM.

Conclusions: We present a case of CNGM during pregnancy. When hesitating to use fat-soluble antibiotics, such
as tetracycline, PSL may be considered one of the treatments for CNGM.

Keywords: cystic neutrophilic granulomatous mastitis, pregnancy, Corynebacterium infection
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Background

Granulomatous mastitis (GM) is a rare chronic
inflammatory disease. The cause of GM has not been
fully elucidated; however, some recent reports have
shown that GM might be related to Corynebacterium
infection”. Renshaw et al. reported the concept of
cystic neutrophilic granulomatous mastitis (CNGM)
in 2011, which suggests that there is a strong relationship
between GM and Corynebacterium infection. It is
known that GM sometimes accompanies erythema
nodosum (EN). Both GM and EN occur frequently
in women who are pregnant or have given birth
(even years ago), but only three cases of GM with
EN during pregnancy have been reported to date™™.
Herein, we present a case of CNGM in a case of GM
during pregnancy. In this case, complications with
EN were also suspected.

Case presentation

Consent to publish the clinical data was obtained
from the patient. We present a woman in her 30s (25
weeks pregnant) without any relevant past medical
history who experienced redness and pain in her left
breast. She visited a hospital and was diagnosed with
mastitis. She was administered antibiotics (CFPN-PI)
for a week; however, the symptoms did not improve.
On the 20™ day after the onset of symptoms, she
visited another hospital, and incisional drainage was
performed. Upon culturing the pus, neither aerobic
nor anaerobic bacteria were found. On the 25" day,
multiple painful erythematous lesions (maximum
size, 6 cm) appeared on the front of both lower legs.
On the 30" day, the erythema worsened, and she
could not walk because of severe arthritis in her
lower legs. GM with EN was suspected based on the
clinical course, and prednisolone (PSL) treatment
(20 mg/day) was started. The erythema and arthritis
in her legs improved, while the symptoms involving
her left breast did not. On the 48" day, a core needle
biopsy was performed on a left breast abscess, and a
diagnosis of GM was made based on the pathological
findings (Figure 1).

On the 63" day, she was admitted to the Department of
Obstetrics in our hospital because of oligohydramnios.
Then, she visited our department for treatment of the

(A) (B)

Figure 1. Pathological images of the abscess needle biopsy

A. Low power-field (H.E. stain x40)

Epithelioid granuloma formation with the appearance of multinucleated
giant cells is widely observed, and the lobular structure is destroyed.
(Granuloma in the yellow circle. The blue square is the image of B.)

B. High power field (H.E. stain x200)

In the granulomas, necrosis is not observed, and a small abscess is seen.

Figure 2. Clinical finding of the left breast
Mottled redness is seen over the inferior aspect of her left breast and a
viscous yellowish-brown liquid drain from the reddened area.

abscess in the left breast. There was a mottled redness
apparent on the inferior aspect of her left breast, and
a viscous yellowish-brown liquid drained from a part
of the reddened area (Figure 2). By that time, the
erythematous lesions on her lower legs had disappeared.
Ultrasonography revealed a mottled low echoic area
over the inferior aspect of her left breast. The reddened
areas of the skin were thin, and a fistula was partially
observed between the low echoic area and the skin
(Figure 3). The results of general bacterial culture were
negative for both anaerobic bacteria and Mycobacterium
tuberculosis. On the 82" day, an emergency cesarean
section was performed. Because she wanted to breastfeed,
PSL administration was continued without incisional
drainage or fat-soluble antibiotics, such as tetracycline.
She was discharged on the 89" day, and the dose of PSL
at this time was 15 mg/day. Thereafter, her symptoms
gradually improved, and the dose of PSL was gradually
reduced. She breastfed for 11 months, and treatment
with PSL was discontinued three months after she
stopped breastfeeding; the duration of treatment with
PSL was 17 months. Her symptoms disappeared during
the surveillance period of 14 months.

To determine the causative pathogens of GM, we
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(A) (B)

Figure 3. Images of the breast ultrasound examination

A. Over the inferior aspect of the left breast, immediately below the
areola, mottled low echoic areas are observed.

B. Under the skin redness, the low echoic area penetrated to the skin.

performed Gram staining on the biopsy specimen.
Subsequently, we identified small cystic spaces in the
granuloma, aggregated neutrophils, and a small number
of gram-positive bacilli (GPB) in the cystic spaces.
Based on these findings, the patient was diagnosed with
CNGM (Figure 4).

Discussion

GM is a rare, benign, and chronic inflammatory disease
first reported by Wolloch and Kessler in 19727, Although
identified approximately 30 years ago, the etiology
of this disease has not yet been fully elucidated.
Therefore, a treatment strategy has not yet been
established. The treatments for GM include antibiotics,
steroids, immunosuppressants, and surgical resection”.
In recent years, there have been some reports
suggesting that GM is caused by Corynebacterium
infection. Paviour et al. reported that 9 of 12 cases
of GM were associated with a Corynebacterium
infection”. Among the Corynebacterium species,
C. kroppenstedtii was most frequently isolated”. C.
kroppenstedtii is a rare lipophilic Corynebacterium
that lacks the characteristic acid in its cell envelope.
Due to its dependence on lipids, the breast is a
favorable site for its growth and proliferation”. For
the culture of C. kroppenstedtii, lipid-supplemented
media containing 1% Tween 80 is required. C.
kroppenstedtii is sensitive to many antibacterial drugs,
but water-soluble antibiotics are less effective in
the mammary glands. Therefore, in such cases, it is
necessary to administer fat-soluble antibiotics, such
as tetracycline”. Taylor et al. reported 34 cases of
inflammatory breast disease in which microbiological

Figure 4. Pathological image of the abscess needle biopsy (Gram
stain x1000)

Small cystic spaces are present in the granuloma, and neutrophils are
aggregated. A small number of gram-positive bacilli are seen in the
cystic space. (A yellow arrow indicates gram-positive bacillus).

specimens revealed the presence of Corynebacterium
and/or histological specimens showed coryneform
bacteria. Fourteen out of the 34 cases had coryneform
bacteria on the histological sections, and the bacilli
were confirmed to have empty spaces, consistent with
dissolved lipids, and were surrounded by neutrophils®.
In 2011, Renshaw ef al. coined the term “cystic
neutrophilic granulomatous mastitis” to draw attention
to the distinct pattern of Corynebacterial infection
in the breast that includes “enlarged vacuoles within
neutrophilic inflammation” and the presence of GPB
within the cystic spaces. Although all three cases
reported by them showed GPB in single cystic spaces,
they could not culture the bacteria in any of the cases”.
This means that even if the causative bacterium of GM
cannot be cultured, the bacteria may be present in the
lesion of GM. The relationship with Corynebacterium
species, which are GPB, has been strengthened. In 2020,
Wu et al. summarized 141 cases of CNGM reported
since 2002”. Epidemiological studies have revealed a
relationship between CNGM and pregnancy (ranging
from pregnancy to several years after birth). They
pointed out that a review of the literatures clearly
demonstrated the lack of a definitive all-encompassing
definition of CNGM. Although there was no universal
consensus on the definition of CNGM, morphological
features suggestive of this evolving entity included
lipid vacuoles rimmed by neutrophils and epithelioid
histiocytes and contained GPB. They concluded that it
was important to be aware of the association between
CNGM and Corynebacterium species and pointed out
the difficulties in detecting these organisms in tissue
specimens by Gram staining and/or microbiological
culture”.
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EN has various causes. The most common causes
are infections (28-48%), followed by sarcoidosis
(11-25%), drugs (3-10%), pregnancy (2-5%) and
enteropathies (1-4%). However, in many cases, it is
impossible to determine the cause. The high incidence
of EN in women suggests that it is related to sex
hormones, and it may lead to the frequent occurrence
during pregnancy or while using oral contraceptive
pills. EN occurs in 4.6% of pregnant women. The
role of sex hormones in the etiology of EN and
their influence on the immunological system are not
sufficiently known'”. Some researchers have argued
that EN is a self-limited disease and requires no
treatment. They reported that the treatments should
be directed at the underlying associated condition'""”.
EN is sometimes reported to be associated with GM.
Metehan et al. insisted that we should keep in mind
that EN can be caused by GM'. Ten cases of GM
with EN have been reported to date, since the first
report by Adams in 1987"'Y. Among them, 3 cases
were associated with pregnancy”™”. Among these 3
cases, PSL alone was administered to 2 patients, and
the other patient was administered PSL, colchicine,
and azathioprine. The duration of treatment was not
reported. Vural et al. reported that current knowledge
could not definitely claim that EN, arthritis, and
GM are autoimmune reactive processes; however,
successful treatment using immunosuppressant agents
and the lack of any other possible etiology may
suggest an underlying autoimmune mechanism'”.
Our patient developed GM during pregnancy, and
EN complications were also suspected based on the
clinical course. We could not culture any bacteria
in the pus of the lesion, but the diagnosis of CNGM
was made based on the detection of GPB in tissue
specimens by Gram staining and the pathological
findings. We considered that the patient’s EN-related
symptoms, which may have occurred as an immune
response to GM, were alleviated with PSL treatment.
In this case, PSL rapidly improved the symptoms
of EN and arthritis, while PSL took a long time to
improve the symptoms of GM. We think that PSL
might be useful for GM to some extent, and the
discontinuation of breastfeeding might be one of the
reasons for the improvement of the symptoms. If
she was not a pregnant or breastfeeding woman and
if it was known that the case was CNGM from the

beginning of treatment, it would have been possible
to use antibiotics for radical treatment of GM, and
the duration of treatment could have been reduced
to less than 17 months. We hope that further case
accumulation will define the pathogenesis of CNGM
and establish a treatment.

Conclusion

We present the first case of CNGM during pregnancy.
When hesitating to use fat-soluble antibiotics, such
as tetracycline, PSL may be considered one of the
treatments for CNGM.
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Abstract

Laparoscopic surgery is performed as a treatment for gastric submucosal tumors, but in cases of intragastric
growth around the cardia, excision and suture may cause gastric deformity and other various complications.
Laparoscopic and endoscopic cooperative surgery (LECS) is a method of resecting the tumor firmly and
minimizing the deformation of the remnant stomach, by endoscopically preceded mucosal resection along the
tumor margin and then laparoscopically full-thickness incision. We experienced a case with gastric submucosal
tumor in the cardia resected by LECS.

Key words: LECS, GIST, gastric submucosal tumor
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ABEREBIAE  BREESIS T < 9T, R L e o 72,
M EL AT R - SREERED T

EETECE NSRS R © BEMES - NS - B
DK R N 2388 7. 12X30 mmfEE DK EE T
KENICMMB O (Fig.1). HEWRANHETIEE 4 EH
KROBET -8 (Fig2), WEBIZE—ZHHEMD
fKE T aO—DAH NI, BERNGEE %G EHER
(endoscopic ultrasound-fine needle aspiration : EUS-FNA)
ZiTolc e T A, ML OMINGED BNz, e
Tlde-KIT (+), CD34 (+), S-100 (—) THY, IH
{LERIEMESS (gastrointestinal stromal tumor : GIST) HY%¢
bhie.

JEEE R CTA A - BT NERNC 13X 19X 14 mmK
DR NES D O . WEHLE X —TlErticEry S h
7o (Fig.3). JEAPHANOIRZIHATRIZERD T

DLEED, BRERDDERIC TCISTA DNz T &
5, HHRGE NG O1R# T $E (GISTRSRA A RSA2) ¥
IHDE, FioE e Lk,

FAbip AL BRI TSR REIC B D3 I ki
ZRER LT, BENRERONEE Cho7lo, NEHES

Figure.1 Upper endoscopic findings
Submucosal tumors were found in the gastric cardia, lesser curvature,
and posterior wall.

Figure.2 Endoscopic ultrasonographic examination
Low echoic mass connected to the 4th layer.

Figure.3 Abdominal dynamic CT findings
There was a submucosal tumor measuring 13 X 19 X 14 mm on the
lesser curvature side of the gastric cardia. The internal structure was
uniform and gradually contrasted.
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Figure.4 Operative findings
The submucosal layer was peeled off by the ESD procedure at the
edge of the lesion by oral endoscopy.

N o I'-. ¥

Figure.5 Operative findings
The serosal muscularis layer at the peeled site was cut out by
laparoscopic operation.

Figure.6 Operative findings
The gastric wall defect was closed by continuous suturing using
an absorbable wound closure device by endoscopic hand-suturing
technique.

20N

Figure.7 Operative findings
Photo after suturing is completed.

Figure.8 Operative findings
Endoscopic image after suturing.

a) Secant plane is a grayish white fibrous nodular lesion with a well-
defined border.

b) Bundled and spiral proliferation of rough spindle-shaped cells
was observed.

¢) Immunostaining showed o -SMA positive.

d) Immunostaining showed c-kit negative.

¢) Immunostaining showed Desmin positive.

f) Immunostaining showed ki-67:2%.

DHTREFORF 2RI L LiETE Aoz, X
9, RECTNERENC K D 2o N SSRGS T e e
ffi (endoscopic submucosal dissection : ESD) DT THY
BN EZ # i (Figd) Lizobic, BEFESHIC K D HIHE
ENTHLOIEER G2 Y) 0tz (Figs). HEAZIE
INL7zDb, BEEREEIE, BAifgGHR2Eh9Ic, &
e 32 8t an 2 O T RIS g G Hdh ONy R A—
Fy—U2T Ty ) Ik, WIEARERiRE
BRE AV TEGRSIC X DOBAEAE L (Figs, 7).
B S NERr O HEEZ NAREICEZ L (Figs), Ik
HEREOINT E2HER L, FRHE T Uiz, FAiiRk
2HERI495y, HMEIXI0mMLTH -7z, MHitkiENETNCFE
#WLUI0HEICRRE LTz,

EREE ¢ leiomyoma, intramural type, 12X 12 mm, mitosis
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(0/50 HPF), 1y0, v0, pPMO, pPDMO, %% 3% 4t {4 (a-SMA (+),
Desmin (+), ¢-KIT( - ), Ki-67:2%) (Fig.9).
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A case Of Graves' Disease Diagnosed Due to
Rapid-Onset Unilateral Exophthalmos
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Abstract

Introduction: Unilateral thyroid ophthalmopathy is relatively rare and difficult to make a diagnosis.

Case: A 39-year-old woman presented a local ophthalmologist with a rapid-onset unilateral exophthalmos. Magnetic
resonance imaging (MRI) showed no intraorbital tumor. Thyroid functional tests showed TSH: <0.01uIU/mL, free T3: 5.2
pg/mL, free T4: 1.5 ng/dL, TSH receptor antibody (TRAb): 0%. After examining the patient, we immediately referred her
to an ophthalmologist of the core hospital because it was rapid-onset and unilateral exophthalmos. Hertel exophthalmometer
showed protrusion by 13 mm right and 17 mm left. Clinical activity sore (CAS) was one point. Hematological studies showed
free T4: 1.89ng/dL and TSH receptor stimulating antibody (TSAb): 346%. These findings led to the diagnosis of Graves'
disease and thyroid ophthalmopathy. We started her treatment with thiamazole and levothyroxine sodium hydrate. After 8
months treatment, exophthalmos improved and the patient's psychosocial QOL also improved.

Discussion: For the diagnosis and treatment of unilateral thyroid ophthalmopathy, cooperation between two departments
of thyroid and ophthalmology is important.

Key words: Graves' disease, thyroid ophthalmopathy, unilateral, rapid-onset, TSH receptor stimulating antibody (TSADb),
psychosocial QOL, Cooperation.
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l14mmHg /flémmHg, FARERZEHI 289, LM TR
WWEBAC A > 7. [AH, MOARZRNZZ LMRIDE
e, IRENERIIRED N>z (K1), TSH: <0.1
pIUML (EHE(E: 0.4 ~ 4.0), free T3: 5.2pg/mL (JEHE(H: 2.4
~43), free T4: 1.5ng/dL (ELHEfH: 0.9 ~ 1.8), TRAb (B
HHEAD) :0.0% (GEHEE:15 %LL ), AST: 241U/ (FEHUEA:
10 ~ 40), ALT: 421U/L (FEHE(E: 10 ~ 40), y GTP: 651U/L (B
HEfH: 4820 F ), CK: 72U/ (FELHEH: 50 ~ 210), AMY:
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~219), HDL-C: 55mg/dL. (FEHE{H: 40 ~ 90), TG: S6mg/

1 MRI : IR#S AR & L.

dL (EHE{E: 50 ~ 149), Cr: 0.54mg/dL EHE(E: 0.46 ~ 0.82),
Na: 138mmol/L (FEHE{H: 135 ~ 145), Cl: 106mmol/L (3
HEQH: 98 ~ 108), K:3.9mmol/L (JEME(H: 3.5~ 50), Ca:
8.7mg/dL (FEUE(F: 8.6 ~ 10.2), TG: 108mg/dL (GEUE(H: 50
~149), CRP: 0.08mg/dL (EHE{#: 0.30LLT), WBC: 5020/
pL (FEME(H: 3500 ~ 9700), Hb: 13.1g/dL (FLAE(H: 11.2 ~
15.2). HURIRMEENRES S NIzTzth, X+9HKIC Yk
T ENZZ L.

YRRV E AR | LHROHRERZEH, HIRIH%IEZ R
»iz.

MRI : /cHR FEFOBREAAZ D7 (K2 afiflR bR,
EEEERRE  FIRIREAR L, mFtEs L, JEE
MRS BB EN o7z (X3).

MRIRE : free T3: 5.6 pg/mL (EHE(H: 2.4 ~ 4.3), free
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