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Summary

Objective: There has been no report about distribution of parenchyma, follicles, and
lymphocyte subsets in the thymus. We examined these factors in the thymus of
patients with myasthenia gravis and identified determinants of remission after
thymectomy.

Methods: Sixty patients with myasthenia gravis who underwent thymectomy were
retrospectively examined. The thymus was divided into upper, middle, and lower parts.
The upper part was defined as the superior horn, the lower part as the inferior horn, and
the middle part as tissue located between the two. The percentage of parenchyma was
measured using digital color camera—computer system. The degree of follicular
hyperplasia was classified into 5 grades according to the definition of the MG study
group of the Ministry of Health and Welfare of Japan in 1977. The densities of CD3+,
CD4+, and CD8+ lymphocytes were classified into 5 grades. The remission of
myasthenia gravis after thymectomy was examined with those variables in each part of
the thymus.

Results: The average percentage of pmencﬁyma was 9.2+13.1, 11.8+15.7, and
7.5£12.0 % in the upper, middle, and lower parts of the thymus, respectively. The

middle part showed the highest percentage (p<0.001). The average grade of follicular



hyperplasia was 1.6+1.5, 2.7£1.7, and 1.4+1.6 in the upper, middle, and lower parts of
the thymus, respectively. The middle part showed the highest grade (p<0.001). Also
the density of CD3+, CD4+, CD8+ lymphocytes were highest in the middle part. The
middle part had the highest percentage of parenchyma, the highest grade of follicular
hyperplasia, and the highest density of CD3+, CD4+, and CD8+ lymphocytes among
the 3 parts (p<0.001 - 0.05). The grades of follicular hyperplasia in the middle and
lower parts were significantly higher in patients with improvement of myasthenia gravis
than in those without (p <0.05). The densities of CD3+, CD4+ and CDS8+
lymphocytes in the cortex of the middle part were significantly higher in patients with
improvement than in those without (p<0.01 - 0.05).

Discussions: The distribution of parenchyma, follicles, and lymphocyte subsets in the
thymus has not been previously reported. The present study examined the differences
of the percentage of parenchyma, grade of follicular hyperplasia, and densities of CD3+,
CD4+ and CD8+ lymphocytes in the upper, middle, and lower parts of the thymus, and
revealed that the middle part had significantly higher values of these variables than the
other parts.

The present study showed that the upper part of the thymus had significantly less

percentage of parenchyma, less grade of follicular hyperplasia, and less density of



CD3+, CD4+, and CD8+ lymphocytes than the middle part, and also showed that the
grade of follicular hyperplasia in the upper part had no significant correlation with the
improvement of MG. While we do not deny the necessity of radical resection of
thymus for patients with MG, the similar outcome between the Video assisted
thoracoscopic surgery (VATS) and radical surgery could be dependent upon the less
parenchyma, less grade of follicular hyperplasia, and less density of lymphocyte subsets
in the upper part of thymus than in the middle part, where the VATS could not approach
sufficiently.

Conclusions: The thymus has a heterogeneous distribution of parenchyma, follicles,
and lymphocyte subsets. The middle part had the largest parenchyma, the highest
grade of follicular hyperplasia, and the highest densities of CD3+, CD4+, and CD8+
lymphocytés among 3 parts of the thymus. The grade of follicular hyperplasia and the
density of these lymphocyte subsets are predictive of improvement in myasthenia gravis

after thymectomy.
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RRZETIORT, BRHEH TEERENEEROWERZLNIZ 50 Bl (A,
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B) L EDHA LN 272 10 H(C. D BLWE) B0 IBIBE RO — K 2K E
PLTHELUZ, [ IETTHIBWT, ZIRHVIEA. BV HRZLE (C,D BLVE)
WHRTHEEICEBIRERRO 7L — 3 E»o7z (4] :p=0,026, [F]:p=0.044),

[ EjizBnWT, ZIERD2h o7 (p=0.16),

7) KRS AT D %h R L CD3,CD4,CD8 Fea e D BEf%
RERERITTT,
(HEHE
a) CD3 (2B T, MR#E H CEAER B EEROEEN A LN 50 Fil (A, B)
LEEDOHLN2h 57 10 F1(C. D BEVE) BlOREHD T —FEZEALT
KB LT, TR LTIz WT, ZIRHVIA. B)VRIRZLE(CDBLUE)NIC
HARTHERICREMED L —RAE, -7 (T E]:p=0,012, [H}:p=0.003) A3,
[T I TIREEZR DR 572(p=0.8),
b) CD4 {ZBIL T, CD3 LRIARICHER L7z, T E & 1128V T, ZIRHVE(A.
B)AZRZUEE(CD BIVE) ICHE_NTHRICRAHED L — R E»No T
(T_E1:p=0,006, [H1):p=0.015)%%, [T TiXZEERBDMN 72 (p=0.8),
¢) CD8 (ZBAL T, CD3 EFRARICLHERL 1z, [H 2BV T, ZIRHVEE(A. B)H%D

RARLE(CD BIUE) ICHARTHEEILREHDS L —F R E»No7 (p=0.014)
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A, T EJETT I TEEEZBD DT L) p=0.1, TFJ:p=0.4),
(2)BHH
a) CD3 (ZEL T, iR H CEEREEEROBENHZHNTZ 50 i (A, B)
EEEDHLN2H-72 10 B (C. D BI U E) OB MDD TV —REEEALT
U 7o, T EHZBWT, BIRHVFEA., BB ZIEZLEE(CD BLUE) iR
THERIREAEDO 7V — R, o7 (p=0,012) 25, TH LT T TIIZEERHR
Mo7z (T ] :p=0.054, [T ] :p=0.3),
b) CD4 [ZBIL T, CD3 ¢RIBRIZHER L 7=, [ iz T, IR HYVEE(A. B)2%D
R2LE(CD BLUE) ICERTHEIRREKDO L — R FED o7 (p=0,007)
D, TR T TIREERZRD R o7(M £ :p=0.07, [TF]:0.13),
¢) CD8 IZBAL T, CD3 L[EFRICHBRL 72, FEBALIZEB VT, IR HVFE(A, B)AS
ZhR72LE (C,D BLUVE) Mt ZE=E2FBido7(l £]:p=0.2, [#]:p=0.2,
IF1:p=0.7),

CD3, CD4 33X T} CD8 &L TH2L, YIBRIARD [Hh |0 RE OB K
BT O RE R T 5L E 2 b= (K8),, F/o, BREDTFERX EFERD

RERICEELE X ahotr,
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FAE ER
1) AW T ST/ > 7o b
AFRETHONT LIZEBERRA L MIUTD32TH D, (1) Mo [ k)
iy IFI oWEOFT Td) B, BbEVHBREEOCEE, KbEVIER
BEEDO 7 L — FBXUE B HEV CD3. CD4 B LU CD8 DRe&aED S/ L—F
ERTIZE, (2) BRO ) & TF) 28T 2BIBHERO 7 V— Fiifg
BRHEOEEHENEDOTFRICHIBELTVWSZ L, (3) RO IH]
WAL DO RBEIZHITH.CD3, CD4 3 X ' CD8 DR ttd 7 L — KB KR %

DEEBENEDOTRIIEHELTVWHZ L THD,

2) MROEEA TORRBRETF OHFi

MBI A MIREE. B, Vo Ry Ty FOSHITS ETHRES
NieZ LB Rpot, AFRT (H) A TE) TF1 2k T, EEFBEE
KEEZRTEHMTHD Z EBbholz, Grody bik, BIEHENEL
Lambert-Eaton SEERED 11 B OEIERMIARIC K L T, WEFEHBREEZITV., F—
EFITHIBRDEBERSH B Z & 2R LTV B(Grody 1983), AHFZIL Grody b
PR LTI DRERICEE ST, iR T4 OWMMPIREE, Wi, Y

YRERY Ty FOSTHORRICEBBE LB THH I LEZRTIERT
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&7,

3) WBRMIBEA L RN OZR

MR OMWAHEREREF T 2 BEHEHERE XN T 2 MRHEHTF O R
ASEV &3 B # 4 (Alpert 1971, Buckingham 1976, Rubin 1981, Nicolaou 1996,
Klein 1999, Mantegazza 2003b)73 3> 5 — 75 . T AREF AR IR BT o2 R L B8
LWL T 5830 HFET 5(0sserman 1971, Clark 1980, Mulder 1983, Otto
1987, Jaretzki 1988a, Blossom 1993, DeFilippi 1994), = DOIEMBRRIZ*$ 5 3
BOR—EL. Grody HAERM L7z & 9 i, MRBRRORTBENR D2V dIc
ASRITIIBI R %2 H 5 D G BREHIIR & HIT S 7z 7o i Ul stk
33 % (Grody 1983), 7=, BIRBFEKEZETHIMBROKE JIXEEGBEANT
& Y (Castleman 1949, Rosai 1976, Levine 1978), MIIRD K & & 5> & X MBAETZE
TR D EBHEKRY, FIZE, HFR1O CT THROKEEEZRHZET
MR OWBIBHROF EE THTHZ EBRHRRNENS Z L THD,
RIHEOFETRNCIE, AFETHRE L X J S, BRO ) BEXT T

DEN. THREOBRBEZITROIRELE LB,

4) Vo _ERY-7 ey FERBRIE H T R
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FORRIZ T MRSCICEERB/RFIZR-LTEY . Z0oBRBIIIMBRATO
RE»OHE~OBHZ4S 2 LAHE I TV 5(Weissman 1973), F 7z,
YUY T ey b EEGENEL OBEE, Hic., RREHFODHR LD
B H#E SN TW5 (Berrih-Aknin 1987, Fujii 1990, 1991, Reinhardt 2000)
T D7, AR T, CD3,CD4 38 X T CDS 2§ 3 G b #REE
74 EBPGFERVTITY., ChE2RELHECHTTHE L, 20
FER. MR T4 oA OREICEIT S CD3, CD4 38 LU CD8 DYetattn s
V— FIZEEFENEICHT 5 MBRHHTODRFRICKR LI EZ R T
T AR, LAL., Fujii ©IiZBRMEHEICEIRS 2D 7= BIERE E
BAEDOKBRTIL CD3-+-MRAHEM L, CDA+HIARED LTWiEBEL T
% (Fujii 1991), CD3 ICEAL TAMELHX T IR TH 5D, AL Fujii
OHFEDENT (1) VU BRY Ty FORIBFEE LT, AFEREE
Pefa % AV iz Dizxt L, Fujii © 1% FACS(fluorescence-activated cell sorter) & Fiv»
TW5, (2) AFENKE L WHES T TEHETH S DITH L, Fujii & ORF
RITHBREEICHTIMAETH oI L THD, ZOBVRHERTIHRE
RoleDdb LRV, FiZ, CD3 BHMIgZIEL A LHEPICFELTE
V. REICHFET S CD3 BEMAI R A TFET 5 CD3 Bitkiilan =<

—HTHDB, ZDOZ EnDHHIREED CD3 BEMROME L REICFET
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% CD3 [GtEMRDERA —B L RWAEEEH D EE X 5,

5) MR AT O TR
Fieg R A DT UL 2 |ESh T3, (1) BIFHEMMARRH W, (2) %8
B B AR AT, (3) BoRESE T ORI AN, (4) BB DB S K MRS 4T . (5)
R+ B E “maximal” FIRHHITE THS (Blossom 1993, Jaretzki A III
1988b, Cooper 1988, Calhoun 1999, Yim 1995, Mack 2000, Lin 2005, Masaoka 1996,
Bulkley 1997, Zielinski 2004, Manlulu 2005) , Jaretzki 5% 1012783 XOIZ IR
FHFTOSEEZRBL TS (Jaretzki 2000), MR HHTL L T “extended
thymectomy” bL<IE “maximal thymectomy”&\ -7z, MREBEDIENkE TIA
EIRTBFENBENRTHBET S (Jaretzki 1988a, Masaoka 1996, Bulkley
1997, Zielinski 2004)2355—75, Halegs T HaBRHE HAT b REO RS ELh
7o T BMAERFEET S (Lin 2005, Manlulu 2005) , H9HREE T Mo R T 1 oD
WREERT, RO L& (2&%&%@ [ E &3 2800 OTERIELY BB R 2R
Z T3, 2EY, R EARO+ 5372 81BR A H 372K Th, extended thymectomy <°
maximal thymectomy &FREENRELLRNWFIRENHDLEVIZETHS, AHFET
RUEZBROT £ OB O L~ T, (1) MREEOCEE. (2) 8

BERRD L —K, (3)CD3, CD4 BL CD8 Dfatbn /L —RHMEL, gD
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[ E)OBAZOWIEATEROT L — B ERFEHTOZREFER2Z2EEELZAFLL
Do ZEMZOFERORE PSRV, 22N RS T M AR5 T 23
extended thymectomy <> maximal thymectomy R ThHAERENT=DIT TidiL,

SRLLAEMAESNDILENHD,

6) SHDOEE

MR I T EE R ESETRROEE LR A% 5 TRY, XFORELE
ZhED 86%LBMEIN TS (NEF 2000), LA L2220, MRMEHWTIZ T~ TD
BEIZHRPHD DT TIL RHHTO DR FRIRFIZ45 %6 MR
SNDRENRHDHEEZ D, ZOTTHEIRMRORKIIEE THY, AL TIL
KRR [ ) DEBALAS B D Z DOMBITHEL TWBILERTIEBNH K, 4% b
DEALE PN ERDRBEBET TOET=NEeEZ D,
Jaretzki Hid MGFA LV \HOiia o<, BEMENEFGICI T2 EEL
TR =(Jaretzki 2000), LA L7205, ZOBEEIHENICLEM T, HBRANEL
FER SRS BHE DB B B A2 UIIERIIRE#ETHS, SHBLZORICEEL,

BB X D BE 7 S VEE B KU IR I AT & B L T & e e B 2 5,
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BEEMEIEREOMRICENT, BREE, Bt LTV ‘//*‘B»kfé@@ﬁ;‘
MIE—#R TR, BRO ) ofsmss Tk) TF] LT, FRIZE»-
72, BB T OEIITRITHBIBBEFEBLITY 83k Y 7y FORIE

IR HTOMRACICER L E XL b,

32



BE

Alpert LI, Papatestas AE, Kark A. (1971) A histologic reappraisal of the thymus in
myasthenia gravis. A correlative study of thymic pathology and response to
thymectomy. Arch Pathol 91:55-61.

Batocchi AP, Evoli A, Palmisani MT, LoMonaco M, Bartocciono M, Tonali P. (1990)
Early-onset myasthenia gravis: clinical characteristics and response to therapy.
Eur J Pediatr 150:66-68.

Berrih-Aknin S, Morel E, Raimond F, Safar D, Gaud C, Binet JP, Levasseur P, Bach JF.
(1987) The role of the thymus in myasthenia gravis: Immunohistological and
immunological studies in 115 cases. Ann N.Y. Acad Sci 505:50-70.

Blalock A, Mason MF, Morgan HJ, Riven SS. (1939) Myasthenia gravis and tumors of
the thymic region: report of a case in which the tumor was removed. Ann Surg
110:544-561.

Blossom GB, Ernstoff RM, Howells GA, Bendick PJ, Glover JL. (1993) Thymectomy
for myasthenia gravis. Arch Surg 128:855-862.

Buckingham JM, Howard FM, Bernatz PE, Payne WS, Harrison EG Jr, O’Brien PC,
Weiland LH. (1976) The value of thymectomy in myasthenia gravis: a

computer-associated matched study. Ann Surg 184:453-458.

33



Bulkley GB, Bass KN, Stenphenson GR, Diener-West M, George S, Reilly PA, Baker
RR, Drachman DB. (1997) Extended cervicomediastinal thymectomy in the
integrated management of myasthenia gravis. Ann Surg 226:324-35.

Calhoun RF, Ritter JH, Guthrie TJ, Pestronk A, Meyers BF, Patterson GA, Pohl MS,
Cooper JD. (1999) Results of transcervical thymectomy for myasthenia gravis
in 100 consecutive patients. Ann Surg 230:555-61.

Castleman B, Norris EH (1949) The pathology of the thymus in myasthenia gravis.
Medicine (Baltimore) 28:27-58.

Clark RE, Marbarger JP, West PN, Spratt JA, Florence JM, Roper CL, Ferguson TB,
Weldon CS. (1980) Thymectomy for myasthenia gravis in the young adult.
Long-term results. J Thorac Cardiovac Surg 80:696-701.

Cooper JD, Al-Jilaihawa AN, Pearson FG, Humphrey JG, Humphrey HE. (1988) An
improved technique to facilitate transcervical thymectomy for myasthenia
gravis. Ann Thorac Surg 45:242-7.

DeFilippi VJ, Richman DP, Ferguson MK. (1994) Transcervical thymectomy for
myasthenia gravis. Ann thorac Surg 57:194-197.

Fujii N, Itoyama Y, Goto 1. (1990) Increase in differentiated type of T lineage cells in

the myasthenia thymus: two-color fluorocytometric analysis. Ann Neurol

34



27:642-6
Fujii N, Itoyama Y, Machi M, Goto 1. (1991) Analysis of prognostic factors in
thymectomized patients with myasthenia gravis: correlation between thymic

lymphoid cell subsets and postoperative clinical course. J Neurol Sci
105:143-9.

Fukai I, Funato Y, Mizuno T, Hashimoto T, Masaoka A. (1991) Distribution of thymic
tissue in the mediastinal adipose tissue. J Thorac Cardiovasc Surg
101:1099-1102.

Gray SW, Skandalakis JE. (1990) Embryology and congenital anomalies. in Surgery of
the thymus. Givel JC ed. Springer-Verlag, Berlin, pp13-17.

Grody WW, Jobst S, Keesey J, Herrmann C Jr, Naeim F. (1983) pathologic evaluation
of thymic hyperplasia in myasthenia gravis and Lambert-Eaton myasthenic
syndrome. Arch Pathol Lab Med 110:843-846.

Hofmann WJ, Méller P, Otto HF. (1990) Hyperplasia. in Surgery of the thymus. Givel
JC ed. Springer-Verlag, Berlin, pp59-70.

Jaretzki A III, Penn AS, Younger DS, Wolff M, Olarte MR, Lovelace RE, Rowland LP.
(1988a) “Maximal” thymectomy for myasthenia gravis. J Thorac Cardiovasc

Surg 95:747-57.

35



Jaretzki A III, Wolff M. (1988b) “Maximal” thymectomy for myasthenia gravis.
Surgical anatomy and operative technique. J Thorac Cardiovasc Surg 96:711-6.

Jaretzki A III. (1997) Thymectomy for myasthenia gravis. analysis of the controversies
regarding technique and results. Neurology 48:5S52-S63.

Jaretzki A III, Barohn RJ, Ernstoff RM, Kaminski HJ, Keesey JC, Penn AS, Sanders DB,
Task Force of the medical scientific advisory board of the Myasthenia Gravis
Foundation of America. (2000) Myasthenia Gravis. Recommendations for
clinical research standards. Neurology 55:16-23.

Jaretzki A IIL. (2003) Thymectomy for myasthenia gravis. analysis of controversies
patients management. Neurologist 9:77-92.

Kagotani K, Monden Y, Nakahara K, Fujii Y, Seike Y, Kitamura S, Masaoka A,
Kawashima Y. (1985) Anti-acetylcholine receptor antibody titer with extended
thymectomy in myasthenia gravis. J Thorac Cardiovasc Surg 90:7-12.

Keynes G. (1946) The surgery of the thymus gland. Br J Surg. 33:201-214.

Kirchner T, Schalke B, Melms A, von Kiigelen T, Miiller-Hermelink HK. (1986)
Immunological patterns of non-neoplastic changes in the thymus in myasthenia
gravis. Virchows Arch B (Cell Pathol) 52:237-257.

Klein M, Granetzny A, Dauben HP, Schulte HD, Gams E. (1999) Early and late results

36



after thymectomy in rhyasthenia gravis. A retrospective analysis. Thorac
Cardiovasc Surg 47:170-3.

Levasseur P, Noviant Y, Rojas-Miranda A, Merlier M, Le brigand H. (1972)
Thymectomy for myasthenia gravis: long-term results in 74 cases. J Thorac
Cardiovasc Surg 64:1-5.

Levine GD, Rosai J. (1978) Thymic hyperplasia and neoplasia: review of current
concepts. Hum Pathhol 9:495-515.

Liévre JA. (1936) Peut-on tenter un traitement chirurgical de la myasthenia? Presse
Med 44:991-992.

Lin TS, Tzao C, Lee SC, Wu CY, Shy CJ, Lee CY, Chu MC. (2005) Comparison.
between video-assisted thoracoscopic thymectomy and transsternal
thymectomy for myasthenia gravis (analysis of 82 cases). Int Surg 90:36-41.

Mack MJ, Scruggs GR. (2000) Video-assisted thymectomy. In Shields TW, LoCinero J,
Ponn R, eds. General Thoracic Surgery. Sth ed. Philadelphia: Lippincott,
Williams, & Wilkins, pp 2243-50.

Maggi G, Casadio C, Cavallo A, Cianci R, Molinatti M, Ruffini E. (1989) Thymectomy
in myasthnia gravis. Results of 662 cases operated upon in 15 years. Eur J

Cardiothoracic Surg 3:504-511.

37



Manlulu A, Lee TW, Wan I, Law CY, Chang C, Garzon JC, Yim A. (2005)
Video-assisted thoracic surgery thymectomy for nonthymomatous myasthenia
gravis. Chest 128:3454-60.

Mantegazza R, Baggi F, Bernasconi P, Antozzi C, Confalonieri P, Novellino L, Spinelli
L, Ferrd MT, Beghi E, Cornelio F. (2003a) Video-assisted thoracoscopic
extended thymectomy and extended transsternal thymectomy (T-3b) in
non-thymomatous myasthenia gravis patients: remission after 6 year follow-up.
J Neuro Sci 212:31-36.

Mantegazza R, Baggi F, Antozzi C, Confalonieri P, Morandi L, Bernasconi P, Andreetta
F, Simoncini O, Campanella A, Beghi E, Cornelio F. (2003b) Myasthenia
gravis (MG): Epidemiological data and prognostic factors. Ann N.Y. Acad Sci;
998:413-423.

Masaoka A, Ngaoka Y, Kotake Y. (1975) Distribution of thymic tissue at anterior
mediastinum. current procedures in thymectomy. J Thorac Cardiovasc Surg
70:747-754.

Masaoka A, Monden Y. (1981) Comparison of the results of transsternal simple,
transcervical simple and extended thymectomy. Ann NY Acad Sci 377:

755-765.

38



Masaoka A, Yamakawa Y, Niwa H, Fukai I, Kondo S, Kobayashi M, Fujii Y, Monden Y.

(1996) Extended thymectomy for myasthenia gravis patients. A 20-year review.

Ann Thorac Surg 62:853-859.

Monden Y, Nakahara K, Kagotani K, Fujii Y, Nanjo S, Masaoka A, Kawashima Y.
(1984) Effects of preoperative duration of symptoms on patients with
myasthenia gravis. Ann Thorac Surg 38:287-291.

Mori T, Nomori H, Ikeda K, Kobayashi H, Iwatani K, Kobayashi, T. (2006) ﬁe
distribution of parenchyma, follicles, and lymphocyte subsets in thymus of
patients with myasthenia gravis with special reference to the remission after
thymectomy. J Thorac Cardiovasc Surg, in press.

Mulder DG, Herrmann C, Keesey J, Edwards H. (1983) Thymectomy for myasthenia
gravis. Am J Surg 146:61-66.

Nicolaou S, Muller N, Li DKB, Oger JJF. (1996) Thymus in myasthenia gravis:
comparison of CT and pathologic findings and clinical outcome after
thymectomy. Radiology 201:471-474.

Oppenheim H. (1899) Weiterte Beitrag zur Lehre von der acuten, nicht-eitrigen
Encephalitis und der Poliencephalomyelitis. Dtsch Z nerenh (J Neurol)

15:1-27.

39



Oppenheim H. (1901) Die myasthenishce Paralyse (Bulbér-paralyse ohne
antatomischen Befound). Karger, Berlin, pp119-123.

Osserman K, Genkins G. (1971) Studies in myasthenia gravis. Review of a twenty-year
experience in over 1200 patients. Mout Sinai J Med, 38:497-537.

Otto TJ, Strugaiska H. (1987) Surgical treatment for myasthenia gravis. Thorax
42:199-204.

Papatestas AE, Genkins G, Kornfeld P, Eisenkraft JB, Fagerstrom RP, Pozner J, Aufses
AH.(1987) Effects of thymectomy in Myasthenia gravis. Ann Surg 206:79-88.

Reinhardt C, Melms A (2000) Normalization of elevated CD4-/CD8- (double negative)
T cells after thymectomy parallels clinical remission in myasthenia gravis
associated with thymic hyperplasia but not thymoma, Ann Neurol 48:603-608.

Rosai J, Levine GD. (1976) Tumors of the thymus. In: Atlas of tumor pathology, sec ser,
fasc 13. Armed Forces Institute of Pathology, Washington DC, pp26-33,
133-137.

Rubin JW, Ellison RG, Moore HV, Pai GP. (1981) Factors affecting response to
thymectomy for myasthenia gravis. J Thorac Cardiovasc Surg 82:720-728.

Schumacher ED, Roth J. (1912)Thymektomie bei einem Fall vom Morbus Basedowi

mit Myasthnie. Mitt Grenzgeb Med Chir (Jena) 25:746-763.

40



Sloan HE Jr. (1943) The thymus in myasthenia gravis. Surgery 13:154-174.

Weissman, IL. (1973) Thymus cell maturation. Studies on the origin of
cortisone-resistant thymic lymphocytes. J Exp Med 137:504-10.

Wechsler AS, Olanow CW. (1980) Myasthenia gravis. Surg Clin North Am 60:931-945.

Yim APC, Kay RLC, Ho JKS. (1995) Video-assisted thoracoscopic thymectomy for
myasthenia gravis. Chest 108:1440-3.

Zielinski M, Kuzdzal J, Szlubowski A, Soja J. (2004)
Transcervical-subxiphoid-videothoracoscopic “maximal”
thymectomy—operative technique and early results. Ann Thorac Surg
78:404-10.

PUEFEK. JRBEA, FEASERE, EBEA. ILTOKER, XM 2000) HFTE
BRUTCEERESE 114 FIOMRKIRE. EMREERERRIEDOEHMO
LB L IR BRI HT OB M E LT, WREIAFR 17:355-359.

E)IYeS. EM B8R (1977) AR R ERBEEGENEREMAI « EEFE
TEDFHRIZOVTORE. 1. BERHHOBHE, 2. BTIZHNTO

REt. BEFD 52 FERFE RS E, ppl161-163.

41



# 1. EEGENEICKT 2 MRS ORI
BWEE L5 L REEShERT

& TH B
FHREER HE
RIEE#R BHEE
MR ot
975 o4 34 P SEHAMH
(RIE X Y BRT A £ CoHIR)

FHHT BHE > BRI
R FR R+ B Ffg R 495 HH 415 (T-4)*

Ffa R fEE 2L

TR AIBTE RE D F HY

7 EFNa ) SRR WERIET

*(MGFA Thymectomy Classification, Jaretzki A III 2000)

MGFA: Myasthenia Gravis Foundation of America
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7. SIRMIRAEHT OMIREE OB

ROEAL RO ER Feg iR 52 > T A MREEDOEE
T(cm?) P(cm?) P/T x 100(%)
+ 4.2+3.3 0.30.5 | 9.2+13.1
5 7.6+4.3 0.8+1.2 11.8+15.7
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3% 8. IR RS- EBALIC 381D CD3,CD4,CD8 efatk D /L —K

Y L SERY TRy b

CD3+ CD4+ CD8+
&=

E 1.54+0.8 1.6+0.9 2.0+0.8 -

ok ok % Kkok
2] 1.5+0.7 2.1£1.0 2.4+0.8 J
]* sk % %k L

T 1.240.8 1.6x1.1 2.0+1.1.
Bag

E 1.9+0.6 1.2+0.8 0.8+0.5

th 2.0+0.7 1.3+0.7 0.9+0.5

]*
T 1.8+0.9 1.1£0.8 0.8+0.5

*: p<0.05, **: p<0.01, ***:p<0.001
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9. MR Oz RLE CD3,CD4,CD8 etk /L —K

HIEHEAEERDOEE (+/—)

i L—FR
CD3+ CD4+ CD8+

BB

+ 1.6,70.9 * 1.809*  21/1.7

aE 1.6/0.9%  22/1.4* 25/1.7%

T 1.8/1.1 1.77°1.0 2.1/1.8
BE

E 2.0/1.5*% 1.3/0.8 0.80.6

oy 2.1/1.6 1.40.7%*  0.9/0.7

T 1.8/1.5 1.1/0.7 0.8/0.7

BDIRHVBEOREHED L —F) /| IR LBOREHED T L—F)
*: p<0.0S, **: p<0.01
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#% 10. Thymectomy Classification

T-1 Transcervical Thymectomy
(a)-Basic |
(b)-Extended

T-2 Videoscopic Thymectomy

(a)-“Classic”

(b)-“VATET”
T-3 Transsternal Thymectomy
(a)-Standard
(b)-Extended
T-4 Transcervical & Transsternal Thymectomy

(Jaretzki 2000)
VATET: Videoscope Assisted Thoracoscopic extended thymectomy
#EYE  Basic, Classic 3 X U Standard IXBIBRD & & FIBR 5 F4if
Z~ L. Extended 3 X RET XA DIEN#k E CTOIBRT 2 FiT %
£ 7, T-4 i¥ Maximal thymectomy & & FEIEH 5,
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X 1. B E Lo T EIE R ERE O KR
1/NEEZ 1 AL EOTERZFR S, BIREF A S L — RIZIV & kT
L7,



2. KRBT HERMERO LR ToESE
Mg EfB%E TE) . TE [T &L, 20%E%E2 (d) &
L7,



X 3. MRAEBLIOMREE OEEORE
iR BIREM, AR - RREE
1) BIRENTEZT VRS- OEBEZ A P —F—
(FX380, AV v /3x) IZHELY AT,
2) MREeEray a—F2—0HEE LT 2%
o CTHTy, (ZZTIHEBRTERLTWVDS)
3) MRFEEZRRICHT, (ZZTIEHBRTRLTNDS)
4) EEETEHEN-EREILOMBREEOEIEEZRD S,
5) WREE (R CTHIN-EEOAEE)
e ER CHEN 58 x 100
=61. 2%




4. ZEFCBIT2HREGDEE
BEFCB TS, Mg Tk [H) 'FI ToO
MIAREE DEEEERTRAT,

Fapg TR TR A REZDEIEIX

(k] BEXO T K EEICE»P-T
(k) & T OMICIZEZRD R,



p<0.001

) 7\
I A
I\

5. FEFICR T HBBEFERDO L —F
FEFIZBITA, g TE) ) I'F) TO
BIGBRD V L— FEERTEAE,

Fufg Teh) BT 2 MREEOBEIX

[E] BEO T KvERICEI-T-,

[E] & [F] OFICEEZRZBDRMHoT,
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X 6. BEEMGESEEROEEDOH &L FREZ DS
fafRm T oz R v BEL 72 LD

Mg Ty Td) TF)] TOMBEED LSO DHEEE
LEBE L7223, M CEZ RO RN o7,



Q= h T

T NS P=0.026 P=0.044
4 | @@ # (i@ 7 (@

;i@ | m‘ 0 @]
21 @ o7 a9 £l (@

17 o & il .
17 e @ ) @ . (] (@ .$
o @@~ @ (g @ ae (@

o ; + : + -

BIEMHENEDHE (+:n=50, -:n=10)

(X 7 . FEAE M RERE IR D i DA M LSRRI D 7 L— R
Mg o RSV REE 22 LEEOMAR T =) Ty TF] To
TR D 7 L— R & ik Uiz,

g () TR ICBWTHBEEORERZELZRDTZD,

Ikl TREZFEDLEPoE,



REIED

JL—F CD3+ CD4+ CD8+
71 P=0.003 P=0.015 P=0.015
] | | | 1
41 o e
;- @ «@® (@ ®
o o (o (@ (@ (e ((J
| o (o -* @ .+ () (]
o1 ¢ f o 2 o

+ - + - + .

EEMENEDHE (+:n=50, -:n=10)

X 8. Mg Tohy AL BB 31T B BHE 7 M ) FESE IR
k38 DA HE L CD3, CD4, CD8YLfa kD /' L— K

MR I D20 R 0 FE & 72 LEED

fapg Th ] OREIZRWT

CD3, CD4, CD8DJ NTIZWRFEDFEREZRBDT,
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