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Tooth Germ Changes in Congenital Syphilis
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A A Fe 1.5kgelz AFEL A0emolglen] 44T
Zel, Wel, ¥ EdAdele #7 23mm, 3lmm B 45
mmo] g o 4T Ael, Hel F FdAolEe AA
17mm, 32mm ¥ 42mme] 31+,

il el e

22 9] getel N 27 At HGTE A EHA
109 formaline]l =R T 3% HClEANA A7 2E
gk 4dEe AFHE 65 E 8o frontal section
3 A"e steid gy e selEe W AAY
A4 TR T {Nva #AAY F ARF
zridigles e ¥ AXY, AL E TAFR
358e A didEE ,_7&‘?& T =gz
& 56p9] A2 A% S A Fstz Hematoxylin and

Eosin S 4 3te] #3439 ok (Scheme 2 32).
E3 yWulAd FLdA] SRH WaE R 24 S
maxilla

mandible
Scheme 2. Sectioning of both jaws

o Aops—

eatatdl A AA Levaditi AL ol &8t Trepon-
ema pallidum®] ¥2 2 HelF vl 3-89 ot

B &~ 4

A. | ob& 7| (Tooth Germ)

a) 43424 4%
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25 fAEge

Age FAul e o FH ol A
A 8] 24 (perifollicular tissue)
3 HfFel PE2Ae GFAGTF, A4 2=
Aoty A%e ARHAR = FoE FFAA (enamel
epithelium) ¢} #4458 Hertwig's root sheathel A,
® ASe 42AZ A gl AFHt (Fig. 3). Table
3t 27 ol EE dFAT A% FEE @
¢ %9 H %5 (dental papilla), ¥ #47 (enamel epit-
helium)9] stellate reticulum % A FH9 JAHYA
3.¢] (crown portion) st XT3 549 (apical portion)
dAe d=AZ 49 F=& vYepd Zelwh ol
wew ) Az e dFazAS A+57
g Eged i 4% 9342 A&E 2T
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AZ Age] Bolz (Fig. 5) 3 448 Atds &l
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slth. 4) otz FAEEAA (morphodifferentia-
259 XotY79 cap stage B &7
8] bell staged] = F2 A3 Alapical portion) & %
Aoz A%t 4FAZ Agol nelm Aok =3
254 7| (histodifferentiation stage) R 4] 3] 314 7] (ca-
Icification stage)ol &= outer enamel epithelium ] ¥-c}
e Yo 2AH=H o] g FA22 GFAX A
go] AH Zrgch. 53 2WFALES G E
z mgld wAFGe FAHE #e Fig L2) ¥
2459 stellate reticulum FH )= 23 AFHE
Aol A=t

b) Treponema pallidum®] & X

qre] QFAxs gD FAA =9 Spiro-
chetes7} WtAE G ow] 3 olalFFel 4z 4
Ar P2Hez 23 2% F& 7 ZY%(granular
shape) 59 H#4 H3}(regressive change) & ¥ spir-
ochetes7F 29125 (Fig. 8) 7} #3 g spirochetes:
272 Eo] WA FHfAE Ao ARt A%
A5 2 A{FE 2HFAES L 24oH
T2 Ae 4944 71 49 5.9 (long spiral shape)
¢} spirocheteszt 23 ¢ e (Fig. 7) 4ot A (pre-

tion stage),
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Table 1. Inflammatory cell infiltration of tooth germ in Congenital Syphilis

|
|
Stellate reticulum Perifollicular area
Dental Papilla -
(Enamel epithelium) Crown portion Apical portion
Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
Upper A H + + + H # it H
Upper B H H + + H + H# H
Upper C H H + + H + HE +
Upper D + + =+ =+ H# + # H#
) Upper E H =+ i + H+ + # H+
| Upper 6 / + e - e + Ve H
| Lower A + +- =+ + + i+ H# +
Lower B H + - + H H H 1
g Lower C H+ + 7 + s + e +
Lower D + + + + +H -+ H +
Lower E + + + + + =+ H -+
Lower 6 + 7 + e +# e H# Ve
} ¥ /i without observation +; mild inflammatory infiltration
—; no inflammatory infiltration 1 moderate inflammatory infiltration
zk; rare inflammatory infiltration 3 severe inflammatory inflltration
Table 2. Congenital syphilis. Disturbance in ame- Table 3. Congenital syphilis. Disturbance in dent-
| logenesis inogenesis
| Hypoplasia  Degeneation Destruction Hypoplasia Degeneration Destruction
o 0! (&5 0 of of
‘ Ameloblast  Ameloblast  Ameloblast Odontoblast  Qdontoblast Odontoblast
| Casel Case2 Casel Case2 Case]l Case?2 Casel Cast2 Casel Case2 Casel Case2
‘ Upper A+ + +  + + - Upper A + + + + + +
‘ Upper B+ + + + + - Upper B -+ + + + + -
Upper C  + + + -+ + - Upper ¢+ + + o+ - -
Upper D + + + - - - Upper D + -+ + - - -
Upper E  + + + - - - Upper E  + + + - - -
) Upper 6 / - / - /7 - Upper 6 / - , - =
Lower A + + + + + - Lower A + + + + + +
Lower B+ + + + - - Lower B + + + -+ - -
: Lower C + S e - Lower C + + S= e -
Lower D + + + — - - Lower D + + - b - -
Lower E  + - — - - - Lower E  + — — — —
Lower 6 -+ s -/ - S Lower 6 e s/ s e
#4; positive —3 negative *-1; positive — negative h
/s without observation /+ without observation
dentine layer)e)} A=) 9 stellate reticulumel] = Aokl AFuge A2 PF 4L o Fiof,
8] &9 spirochetess} LA = ¢l tf. Hydus 9 WY Ee] wAd s lch(Table 2 Fz).
¢) ¥%d ¥4 Aol (Disturbance in Amelogenesis) olg WEdd O 29479 AYA (hypoplasia):
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A A o g3 5o, A 22 L Eosine
FTHE 2 He A T AAFch gEd g4
233 calcospheritest = w]4 %35 ¥ %3 3 (enamel
matrix) 2 ¥y 3k} (Fig. 4).

® =Yg 29 sl (destruction)
12 o 2 vl ok (microabscess)o] 4AA 29w 4
H&e] d¥ 44D (Fig. 2). 2 Hhdr1Ee] ¥
£ Table 13 ). old] wtzwl 1) 9345E 4
o] Wakd g4 ol s viehdet 2) A HA4E A
oelr 7t e B4R ARG | Af wel
Bl 3) 4o Aot grl &3t 4 XohdrlEE
Bl Az uesAd 4 AerdriEe] o A#
B wal

d) e 34 4ol (Disturbance in dentinogenesis)

Aotdrld dFutsy A} zehl i FF
Ao, Hydds @ Hyge] ==l (Table 3 2

ol H 1o
BT

of o] Fefl F

Z) ol F¢ «dehd
@® &4 oA L{odontoblast)s] A F4: A2 g
o] AT Ao Py NIt A

o zdobd 24 whel 4 F-&(hbrosis) 7+ A e stet,
@ Aot 29 A 4] G o]
AdA FFYE AP gesodAx A2 wlad

Sqid s1Hgxn 9439 AL Aol A (predentine
layer)ol #lxe] gtk QdFAE FgE 4T3 &
A=z it 2 shge) AF AHHst 2deh
(Fig. 2}

@ Aoy zes A7 dEFd FrHez
Agdo]l MAA EAepH L&) £AFH 7. (Fig
2) 7t Aopwo y g Table 39% Zrt. ofel mtz2=

AZurSe FubstA Aoty AR Ve
. wA HAdE Aokt dEd 24 Ao
2rh o A% wWde] malw, I 49 oYl E
3} dhote Aolgr|EE vlada AR LAY 4
oty Fol ek w A HHE wdd

3 4 (degeneration) :

B. 2tZ(Jaw bones)
ez 33 dxte FIAZ R YT
29 Q24T R Bolz £ HAYT FAFAY
Az A o] god TFYzAL A32q Afsst

44

nﬂ-‘q‘-

A obd g —
Ve o RE Kotz oz FA = 9rt(Fig. 6).
Spirochetese Actgr A A8 JFH oz 4AHA
= gAd7 24e g FAsd vdExer 952
Wy zAH 2 & $23 Fo o2 Spir-
ochetes?t 1.9 o0 71134 8 (long-spiral shape;<] Spi-
rochetes®= "% T—Ez diE Bz ¥ FE%
Spirochetes7t WA Hge}. dA Rz 24z Ho]
dZur2e] 24 A8 el FHEAE ZHE
(osteoblastic activity) & = €t3] Azsz HEAZ &
A % (osteoclastic activity)® A9 @Y & A
M zA Y4 23 AFH] nAA FAE trabe
culae® o] Fo]# g1tk 7+E Spirochetes7t A4 -E
24 21} E9kz4 (osteoid tissue)d] FFule] Fol
WA=} (Fig. 9). 53 Osteophyted F4 3= 3
% Zuldl (periostitis) & o7l A &A= Y F
AFge A£A= ofg3 FAHRS.

I £

ARA WEZ9 £ sk A% 22e gt
ARA aSdote Azz P T =AY
w3l AEe FFo0 Toee ol AT AFAA
A7t Ao olzaAx 25X X% AAeld A
R4 v Sl A i zAd 2 AFd AFY 45 #
olo] 9% Wil WadE Eidel wWed 19059
Levaditi (1905)8} 19061 Bertavelli (1906)¢} Velpino
2o el a3 FzAN Treponema pallidum
Jr%—bzlr % gl gAel Awxd ol ¥ Hill (1931)
Babgh oo A4S Adete AR
dul 2% 6209 A4k A (iver)dl A Treponema
pallidumo. % A 75 &= spirochete® AR A
Wol e A dARA XHgict ol 24 Hillg A
% w859 Yto] Treponema pallidume] AF&
dl A & glevk ¥atr] (enamel organ)e] WA -4l
A Spirochetes?}t Wz=x Frd X otH4 FHo] 4
A& ql Treponema pallidume] A Fo| itz =l 3
7] o]dz st ok 19319 Bauer: 4819 AAA #
EZ9¢] g o}5¢ Bertarellis} Volpino (1906)¢] ¥4-&
A 2% modified Levaditi @438 Abgsted #A
As} 42 Treponema pallidumo) X {5 (dental

T?__
[+]

<+ =7

papilla), 4}o}d A (predentine), 4 oA 3 (dentinal
tubule), A (tooth sac) =3 %A 22 (ameloblast

layer) §ol A A= (Fig. 7).

— 300 —




—Chi et al.: Tooth in Congenital Syphilis—

E3 g4  stellate reticulumel 4] = Treponema
pallidume] FAHR s FFAMAAE TG A Te)
FA= vt 28 22 Bauers Treponema pallidum®)
A %7 =¥ 4 £ (ameloblast) s} =4 o}4] X (odonto-
blast) ] M4 & AAH oz oAz FA4sg st
¥ Boyle (1932), Pfliiger (1936), Burket (1937) &
of 93 Auje] WA ol Treponema pallidums] €%
d5Sd e 49 B9 Wds]e] #HA (dege-
neration), A ¥4 (hypoplasia), 2}4 (metaplasia) =
T84 (aplasia) &+ Aold e JH¥A 2 Yol
t}9] interglobular space$e] FA = A}t Bauer
(1940 & d B4 ¢ o %49} o] Hertwig’s root sheath
A9 F3% R E L} Treponema pallidums] ¥
Ao £ 4FE ARGz P RAEY KoY
A AT d5uge] EREES B2 ¥4 Z AW
F 233 A-fF0 o5 AdA degds 4 9
on Xote] WA wre} F57 o FH FA4
A7k £57t 281 947A 49U o ge 45ud
£ Holx gk #87t & =Hold L& AopgAd
AMEZE] AL wE7] §3ke] AW FHel FHE E
Tl a2 g A8 o] F5% AL F
Ao Treponema pallidumol AFFE 4 F glon
Aotz e EEAA A slolA 2716 = A K7 (dental
papilla)ell A ¥4 FEE o] LG 43
3ot R et gEidel SRR F T4 ol
A =v 7 AokE: Wlmd & o« FAAL B+
¥ 2e EE57 F HA H535 Bl ARHNE
o ol&l Aote]A s EL& ATl AT
A F < (microabscess) S AT F dom FAE &
% o]zl mlAlFke A & ¢ glod ofF FH &
g5 A 4F A1 TFANAAE 5L FHe
2 AFEA R Afol verdd. Ao A28 g
qXetf7E 2@ H AGH o4 NA B A%
5SS Qodle AoE dEREd o HdF
A wd FohEel ¥ R ¥ 2 FEEE gl
U714 Aol o we Yol AHE s Adw
Aoz vElsdgd Adern 47 o Ze] A/ F
AdE 2 mATEE dodle AL S Fay
€ dolth i mAlFEE F2 AT z=ye
Az, zAold L& 9 Hertwig’s root sheath 39
oA wA=Pen] wAFd F4d04 A" spiree-
hetes9] ®ore FAA e, % 2o (granular
shape) 59 @5 Treponema pallidume) A= e
5 ARErt Agd A Fd AFFAA4E Ay

A & (long-spiral shape)®] Trepenema pallidumo] wb
A" AL Baverdy 2w8 AAJd. =% Treponema
pallidume] Aol A o]} Y gAlol ¢ stellate reticulum
JAZ dAHL HY4 vl 59 HolPe AL o A Y
Aol vt2 Treponema pallidume] ¢ F FZw-29 A
F4E& viepd o,

Pindborg (1970)o] 9J3t2 HIJA A 34 (enamel
hypoplasia)el & d34slq zyuAzd #Wa =%
F7144 Aw3d (enamel matrix)s] w]A Aol ¥
4 R Eulel 2ldte] " F deon Wwie] A
T gl A AololA ohA A4AQ A zAF
€ H5Y F 9er od Hezdwd e dx
W+ F&H T 714 (incremental line) ¢ 24 4 &
= ool AeA =9 2dFA 2y Fx8 (vacuoliz-
ation) & XYoo vld<g YFaade g4 caleo
spheriter} = &4  (ameloblast)®] &) £ ko] A1}
EE H8AE 4 davdA g, F3] st wy
ol 4714 4% z2fFAEr FHHHA ARga 4
of WHd Ako] AN APz Wy AHA
(enamel hypoplasia)e] 5% 314 =t} Bauer(1944) 2}
Kreshover (1953)% AR A S zid wior 2 4
Aeoks] FAANA zHl A2 Helst HyyAE
Aol FA S = g< wWFAde calcospherite
Aogleh. EAEAAE ol 7wl Wz 4 F
NS4 2 AotAER Hel Fdel BAHPon w4
B ) EL ASNEE e Aojwae w2
A" Aoprt vF 24" Aotud v A 42
F7e] Brct. Schneider (1921)= Treponema palli-
dum® F§o] FxAd m5L A3z osteochon-
dritis, periostitis '} ostemyelitis® $wA7le w=o
Ao F27 4] it F9lo spirochetesrt &
Hez we]A F230 osteocyte] ol = spirochetess}
dobd FAEE AL FAROH oal AFEo] W E
o) AEdst JA Gz Ruagds. Bauer: Tz
Ae Aotd7elA Beh 42 =9 Treponema palli-
dum-% LA AL o] EL F2 FHUe mAF
FHe AFHe] 9o AF A Fel Tz
(osteoblast) F41o]4] RAHYLE B Foo T4
zdo]l A AFE EEFAY =z (fbrous-edematous
tissue) 2 2 WHals = o Po] PPz FAHE
d5AZ A g0l vhetrte] 8134 2 F4 = (osteoblastic
activity) = Az F99 collagen fibert} 74 A x
ol ddtel 430 AYEn FAA Y559 2

(trabecula)7} #45 = periosteal osteophyte® iz

ot

— 301 —




—A 5 AANEY Aohis—

- % periostitis® 2z k. A FAAE o
Bl 249 Treponema pallidumo) ZTzAA 2L
Ao dAFHAAE A7 FEUe AA 7
F = A HiE spirochetes’t 2.9 25 F7] 7 (bone
matrix)o] 1} TAE WA E wzd F 2EH
spirochetesz} 7= 9] v},

Johnston (1941)-& A3 4ol Fo] o} 7 oj=lo] o 1/3
ol 4] 7] 7% (open mouth)o] g ¥4z o] LA L
o o]d ojdelEY A 19T S44AAHA
A 2 FH e 2dAANE T HY A2 Fe F
Holg stk zupel A4 =l Fe] A Aol A
= Actyeie wis R Aoty PEAse W &
Az gQlch, B oA #AG uvksl o] AMFH
% ZzAs] Ag dSAZ Aol AL Aoy =
7, g9 2 2Ar] =22 4R FAH IFE
Xtz AlgEc. zer AA4 W Fe A
olglo]o] A Bely EAmel olHT AFues T
Azterz A7t}

g &

pAe2 Fdld ARAANEFT el 2664 3GF
WPy, FALHZ} 2P 5 GFAE Hgel A
olgd7, AvlF9 2 AetTedel Fys A e
s £33 g dFAE J &L ¥HAEZA LS
AMFEg z Aot AfFo) gz HFAAd e g
dg 33 slesdt

39 G xr A4 3898 2R LES
stellate reticulum B ZA}olal £ &3 Aol de)Ax
spirochetes?} A= glon dFubgez dd H@d
B Aol o} Aot HA4 ANt FH U

Aok 2t Aotagdol ¥ =iA AP Aot~
Q45 424 % Afol A ot v Ao F
ol7lel A 7k o A% AFAE Aol i

AgorEd e A48 FASENYT, A2
Pz TFEe X Afo] gt Aedrl AA
W24 02 vASSE A E Sz EF 4%
£ dRyxrt T34 44Fe 4T 2 o A
Liac

(A TA2E AFed FA A 253 24ELE
AEd 4 AAE, ALG, fhs, A% A
WA 8 2gdA FAegdy .

—ABSTRACT—
Tooth Germ Changes in Congenital Syphilis
Je G. Chi
Department of Pathology, College of Medicine
Chang Yun Lim and Suk Keun Lee

Department of Oral Pathology, College of
Dentistry, Seoul National University

A histopathological study was made on two cases
of congenital syphilis, with special emphasis on the
changes of developing tooth germ and surrounding
jaw bones. Both cases were confirmed to be syphilis
by serology and tissue Levaditi staining method.
Both cases were deadborn fetuses.

There was a quite remarkable degree of inflamma-~
tory changes in the developing teeth germ especially
in dental papillae and perifollicular areas. Microabs-
cess formation with prominent neutrophilic infiltration
was characteristic feature together with lymphoplas-
macytic infiltration and fibrosis. Highly vascular tissue
showed more severe involvement than less vascular
ones.

There was a definite disturbance of amelogenesis
and dentinogenesis during the process of tooth deve-
lopment, as these structures were directly involved
by the inflammatory changes in which numerous
spirochetes were recoveted by Levaditi stains. The
spirochetes were found in the ameloblast layer,
stellate reticulum of enamel epithelium, odontoblast
Jayer and predentin layer.

The degree of involvement or severity of inflamm-
atory reaction was more prominent in earlier-develo-
ping tooth, i.e., incisors among deciduous teeth and
first molar among permanent teeth, and was more
evident in the upper jaw as it was compared to the
lower jaw.
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LEGENDS FOR FIGURES

. Photomicrograph of deciduous upper first premolar of case 1, showing severe inflammatory infiltratiorr

along with microabscess formation (arrows) in the dental papilla (DP), Also noted is the inflammatory

infiltration into ameloblast layer and predentine layer. E; Enamel D; Dentine. (H&E, x100)

. Photomicrograph of deciduous lower central incisor of case 1, showing diffuse and severe inflammatory

infiltration producing a microabscess (arrows) in the dental papilla (DP) next to dentine (D). Note
active destruction of enamel epithelium (EE) by this inflammatory infiltration. (H&E, x100)

. Photomicrograph of proliferating Hertwig’s root sheath (HRS) of deciduous upper first molar of case

2, showing a diffuse inflammatory infiltration into apical portion of perifollicle (PF) and dental papilla
(DP). (H&E, x100)

. Photomicrograph of deciduous upper first molar of case 2, showing many degenerative ameloblasts

(DA) and globular calcospherites of abortive enamel-like material (arrows). E; Enamel. (H&E, x400)

. Photomicrograph of the developing tooth germ of permanent lower first molar of case 1, showing

diffuse inflammatory cell infiltration into dental papilla (DP) and perifollicular area (PF). (H&E,
% 100)

. Photomicrograph of maxilla of case 1, showing diffuse inflammatory infiltration, especially into periva-

seular area (arrow). Marrow spaces are obliterated by fibrosis. (H&E, x100)

. Photomicrograph of deciduous upper first premolar (case 1) showing numerous spirochetes (arrows) in

the ameloblast layer (AL) and dental papilla (DP). (modified Levaditi, >400)

. Photomicrograph showing a long spiral spirochetes (in the ring) and many fragmented and granular

spirochetes (arrow) at the border of microabscess in the dental papilla. (Modified Levaditi x400)

. Photomicrograph of many long spiral-shaped spirochetes infiltrated into the osteocytes of maxillary

bone (arrows). (Modified Levaditi, >400)
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