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Neurological Complications of Acute Hemorrhagic Conjunctivitis

Sung Bae Park, Jun Ho Park, Byung Jun Kim
Chung Kyu Suh, Young Choon Park

Department of Internal Medicnie, Keimyung University
School of Medicine, Taegu, Korea

In 1969, Chatterjee et al reported new type of epidemic conjunctivitis called acute hemorrhagic
conjunctivitis (AHC) or Apollo 11 disease. During 1970 and 1971 there were great outbreaks of
AHC in the area of North Africa, Europe, middle east, and south east Asia and far East. In
1972 Kono ¢t al isolated etiological agent from conjunctival swab named enterovirus 70. Wadia
et al and Bharucha were reported clinical studies on neurological complications of AHC in 1972.

We were presented clinical studies on 8 cases of neurological complications of acute hemorrhagic
conjunctivitis, these were seen at Keimyung University hospital after prevalence of AHC during
summer time in 1981 in the area of Taegu, Korea. Clinical features of these neurological compli-
cations of AHC are summarized in table 1. Prodromal symptoms consisted of fever, headache,
nausea, vomiting, general malaise, myalgia, backache, pain on extremities and urinary incontin-
ence. Duration between the onset of AHC and the onset of prodromal symptoms were 12 to 40
days (mean 20 days). During or after the prodromal symptoms patients presented severe root pain
involving part of the bodies, most involved lower extremities, followed by motor weakness, which
are asymmetric, more often and severe on lower extremities than upper, more prominent on
proximal, than distal, muscle atrophy and decreased or absent deep tendon relfexes and flexor
plantar reflex (rarely extensor plantar reflex).

Duration between the onset of prodromal symptoms and the onset of motor weakness were 0—7
days (mean 3.4 days). Cerebrospinal fluid examination showed marked elevated protein and slight
pleocytosis. Motor nerve conduction velocity showed normal except one who had delayed motor
nerve conduction velocity of bilateral posterior tibial nerve. Titers of neutralizing antibody test
revealed one patient had 1:32 which was confirmative, threc had 1:8 which were doubtful and
two had 1:4 which were not significant.
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Table 1. Clinical Features of 8 Patients with Neurological Complications of Acute Hemorrhagic

Conjunctivitis (AHC) in 1981 in Korea

Durationdf DurationdkdF

between between MO;{(” - Knee Ankle Plantar
Case Sex A AHC AHC and  prodromal weaxn jerk jerk reflex
No. ge prodromal symptoms & Uopper LoweT
symptoms motor weak- lirrr)l%% limbs Rt- Lt. Rt. Lt. Rt. Lt
(days) ness (days)
1 M 46 Aug 14 1 0 B - - - =
2 F 33  Aug. 13 5 Rt B H+ o+ - = L
3 M 32 July 12 3 0 Lt - - = = ] ]
4+ M 43 ? 6 0 B + = = = 1
5 M 46  Aug. 40 3 0 Lt H - 4+ - = lor—
6 M 52 July 29 0 0 Lt - - — — 1
7 M 49 July 14 7 0 B - - = = | |
8 M 35  July 17 2 0 B - - - - I

* No history of AHC but positive family history. ** Proximal and distal flaccid weakness which are more prom-

inent on proximal than distal. §F Mean duration:

19.9days. JFJk Mean duration: 3.4 days. {}: Normal

+: Diminished —: Absent |: Flexor 1: Extensor —: Equivocal 0: No involvement B: Both side Rt.: Right

side Lt.: Lelt side

Table 2. Prodromal Symptoms of Patients with

Table 3. CSF and Motor Nerve Conduction

Neurological Complications of AHC Velocity
Symptoms N?:'. (zf Percentage CSF
patin Case No. - MNCV
Protein Ceu(/mma)
Pain in limbs 8 100.0 (mg%)
Back pain 5 62.5 1 164 30 Normal
Headache 5 62.5 9 120 4 Normal
Fever and chill 5 62.5 3 98 7 Normal
MalaiSe 5 62.5 4 — — Normal
Myalgia 5 62.5 5 7 23 _
Voiding difficulty 3 37.5 5 155 32 Normal
Nausea and/or vomiting 2 25.0 7 112 8 Delayed*

= Lol dalstgon zibel WHEE BHE ¥
2, BE BL 9 HAMel A7 54, HHREE.]
3ofl, FL F MRS 2e1 %ot

Gofoll M A & MTEKTTRSE 2Rl &H 72~
164dmg% (= 3 120mg%), FHMER 4~32/mm3(H 3
17/mm?), #& 56~111mg% (= 3 82mg%), chloride
119~127TmEq/L(® # 120mEq/L), zdlx Jgm-o
AL A (E 3). dslF 641 Aup A4,
Ak, AN, 2 g AAAFAAL, Al AL
FY- XA F AR e A 27 A4l fek. San-
Ei Model 311 #i@mE&BZ o $-sb] JEmhi, Ik
R, PRENE, REEMRE A RS
E A 6% 5ol A Aol g Pa 1
de E RREERY Aedes] 7‘1‘“454 k(.
3) & 95kl AHC o =l F 48~709 %

| A sl YERDT 64 Y-S JE Konolk

MNCV=Motor Nerve Conduction Velocity.

* Delayed MNCV in both posterior tibial nerves.
AF el of=lsked AHC wbole] 2ol o & R
o HEE At hRFEHEA 11160 Hel vl
gagd ¢ Jdde Kono 5208 v Foll Fsle =
R EoE 1116 o] Aolwl 3], 1:8% KHiE
oz FHsle] AT AR, X 4ol Aef 3Fe] 14
ol Aul 1:328 A=Y 37 BIE, oA 2
ol & 1:40]8e] HEE 2deh

DA FA N oA ke A & AR,
P, FEMEEREGE 3 HEfen W
74 ¢] ghztell Al prednisolone 2} w]ebul Al & F-of 3
A3 ipfeET WA R E ot Akl
e TR ABY & ol HEe] A
F pEERES AYstdel. AHCE F A &4
of W He] A ENLF SAY~1IALTo] F4 4
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Table 4. Results of Neutralizing Antibody
Tests with Patient’s Sera

Duration from

Case No. onset of AHC Titer
to test (days)
1 50 8
2 56 <4
3 60 32
5 53 <4
7 48 8
8 70 8

Confirmative; 1: 16 Doubtful; 1:8

A7 FHe" Bl 3ol ol M B 545 o
o] sbsstgen ldw Aol oEitd n
4 = dslovt ofF mTl4 BHEMA REH
AAE ZAHA gk, JLGA B F SR
Rio] Astgdd velAl L& AAE 75 Boty
g el et

x® ®

AHC & Chatterjee (1970 )]l ols} 2037
Ang SfthmitBseed 38551 Bo
A g sel Addol Astx, AE B, BB
RE, REeng 4 BEESd 340 AR A
8 A Edshel RS M EKEESE &
3 Fuhsha A A AwWEtA o o 23
olWlell ShAZ B ne Fele HFHABEATE
TS el ok Fef v g3 AHCHifT 3o iR
FHsk(radiculomyelitis)o] &3 A4 F48 =2
Ae WIS ¥ = 9% KElid 48
ABETFTE dogivke AEe] HEEREH )
FEF oA vhel GabE e glade] o o)
Sglek. 2@ AHC o] s f-sel wal A AHC 9
WE ATl e oo AN EE Weks] A
&Hl 2 ol Hung 59 wjubxlodol wha gt
AHCH & a4 84 5o i Fale ¥
R Aol ael 2ot Pw Av Y AS:
oJage] Pkl o ks HedE AHC
vhol=} 28 WkoL Ao whel hEs] o Polwtm
et

Ghana sl 4 2% 23y AHC ¥ adenovirus o
Jleld WAFEAREAS WBolstn 2E2Hgo
v, Kono 5-(1972d)e] ¥l AHCZH=}e] #kpg
THEYE <Azl AR o okl Nee 3

¥] ¢] picorna-virus & & shu A Fslg.on
o] E# ol Mirkovic £33 Higgins®d] ¢l do
AHC ¢ FEE@oR #olxel enterovirus 70% =
e el =% AHC Rt B 9 AfEhgE
o 2R¥ enterovirus 707} FEHYdcE Bie
AHC = Avtel Sy 7t Rope AAZdd &
sbA geh® AHC sF AHC o] A7 &4 g4 59 K
HEo] T4 #UAE T8t flstod, BER
el vt £45 AAzdore violel2E AF
el stA v, d¥EFd AHCwtolel 28 FYAA
AHC e AA4 g4 P93¢ FIAAF Bkt &
B2 e vole] 2B QAR e 9 & NEY
Ov]— Asislg el 28 Kono 5-& =3 6
o, AHC 119} AHC o] A48+ 9 S 9dlel
A AHC vlole] 29} poliovirus el ) g rhfufisd:h
HE $A® A AHCH A4S #9935 9dF
84, AHC 11d% 5djoll A} AHC vho]a] 2o of g
fRFME 121604402 o E we-g B3
T oubelol] 2 F-E Aol A 1:40]5be] HEE T
eblow, poliovirusel «l gk MK 3T
i BT oz ehlrg s AHC & 2374 83
g4 -2 poliovirus 7} e AHC wlelzl &7t 9
ale]-& A & Fuf. ® ¥ Green T2.2 AHC 9 A
A& 48 106 % 20164 AHC ulo] 2] 26l )

3 RGO FA el vle 3o 4 o] A
a3t 28 wgstn AHCulolg) 2 mi ofst
FrARE vholel 27F slqlalAbel g bA Bebm sl
e},

2 A ARG W9 E Feb] $lEd
Kono 5-'0o] 6u}#] €] g fololAl AHCwle]s] 28
R Tl Fste] HMEE FEA3F B
oF THIEE SOl EMmERNFEd A HERY
KEE Y-2d mTRNRS i £d, MR
ffe R, WRBEME, 2959423884 Sl
Aevl o] £7-& 53] grAMMe 4 dA sty o,
29t HES KBEAAE 3494 dgle
o 47472 BHFRAA o dAsga, 2ue
o dsolal A HmEe Jid 5 dgled stem
ganglia, KMEHE, /N2 medullary body nuck
eus, i 9 ZEBE] QA FAAEA G HRBS
f5fi(glial nodule)o] ¢l-8-& HAFsigdct. 2Elm
Wadia 592 19418] AHC 8] 17 43 &%
2 174 el A A g & HERMREN A vhelg 59
AR R AR A = B R el BERART B
A3 AT PRk 4 SHEBMA dAH
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B AR REE A = FE i
T S dAdwl dded waAze % 2 g
AAEdEE 145 AoJsta nFr AAE 4 v
dgdow 2eel M AT AR WRESE
#& (neurogenic atrophy)el x| st 470 gvban
Austgch. ¥ Age] JAA adowd 4F K
BRFCARE, TLARVEATIRRE, WESME, BB
&4, =54+ Babinsk oFA kg =l FREEE S
Mfael EHe S5 FEERER, THEITAH
Kael gl el ghaligel AwlsS o A4 (b
o] AL F2 oA Z¥sted 2 dele
E9 ot AHC Bido] ol zbell 4] X} wdxtol] 4
7] el vh® A REL] Aol AR 8 F 7ol 7}
dabel A A AL ol qlE(1973:d ), o v}
(197640,  F-(1981d ) el A 8] Bast A s}
fdort, 14d% @l 86 Axst 6l Fekw WS
(1975»1)14@ Bl vha slo] st Yok AHC%:
HE Zol B 5 govk AHC o A7 whH
34 %-& Aalel Zubsle] aotel A& 2 %"ﬂ 3|
£ olf& ot = T HA gstovt Kono 59
AHC & &7 o Foll 94lo]3} a4t
AHC shol o] 23] £-4-f0] vz HFaha A-
HCH A7 %A 39 %o AL ol &kl
Aelivte AR #st Astrl elfelda e
» Hung 59 AHC wlolel 27k A4 zAel 24
st AEst Aol sfek Aol 9ol WFolekm
sget. AzRES A5 Ak el o3
tﬂ o] o Hung X215) nJ 17)9;‘ _‘51_.1_2]- o] i] 3}1;]
Wadia 528 194 ¢} Phuapradit 549 14d] % =z}
7+ 1o o] ot AbE Hmstgcl. AxEe] A Al
A AHC ¢ BagimMe 3% 7.29¢¢lm AHCH
A3 A4 A e Fe] WEEERe] 2 5 7 A1A ¢
717k AT 19,99 o] 3L FIFEAEAR 0 2 -6l BARMEAS
PRz vheld wl 2h o A2k i 3,49 0] Flow
AHC v ¥ ShiRhasfis 9 #iEfEo] eyl
A 8] Az H W 21d 2 A o] st e A
2] FFEH1L 1150 0 A A 3 w] S3he
°1 Age §FAAe 4R AHCH# F of
ol ol FEREAE, BFE, W0, B, B8, ¥
ﬂk. BRAES A5 Avtst $2 kA
AR W] A Ak WA 3 el Pl
o F2 AR B EHDE 3 ’a'ﬁ§
o Rl Yo <2 FEHEMKE WE
MRS S db o). 62 A x5 7S5 7‘4011
7F TREell ¥ BRY Lol ol A1 RRREARRE, ARfR

Fade =3k

T

5ol 4

s A sk o MRS ld e 238 5 g4
ob. o] A MO T2 TS EAl Ik
HBEHon WAt FiEM] =l vrehued UI'
vl gl 5o 3] Eo] EuFdla mEAlE A
Az ol A el BERE vhebvhe] 4 A o Hfﬁ Fr
gEagol W SolskE A Fo] Guillaine-Barre
FFEe g E e, Aald mukstel AHC o o]
kel AHd = AHC uhol 2] 26 o} 3 frfngii 1417t
Zlelt= Ao B Kol Lolubulelr zh Hwizn 7k
7z A7 A BRI 248 e BB
(transverse myelitis)#- e 74 e}, * 328 9]
sto] Kono & g 4ol =g AHC upole] 2ol of
g thff B NES A Aol & shxtESIne A
I =polsb Agledl, oz HES dHF e fhifn
HPAHEE 479 Ad wiad 1z L3 A
Hung 5-'®0] x4 g ube} 3ol AHC wielgd 29
g FFe sleld ARSAE AT T glelA
ZAdd 244 eE AoE Ay,

)2t HRET RERY o 34w el
71 2)s}o] Corticosteroid & Fof 31w Wadia 512
o 19413 124)¢] Corticosteroid & I-ofste] =l
Aol ub-gstA] &E MEEHUEY X2 Sl &
72 Jdgert S 2 HEME ¥ NEade
oA~z sty k. AXER 845 Tolel Cort-
icosteroid & &7 §-of st FRRERGY A S5
% Bgkow Hung 5934 9 e g AL B
stgeh. =z vk Hung 592 AHC wlo]e] 251 417
Aol AAA oz PWstngs 2l Corticoste-

roid & Fol sl wlolel 2% FAAZY F o

AHAde AgAg ¢ lonz o] ke AW
7 g8 AAbal A o] 9yl w@l gl Corticos-
teroid & B og A4ste AL A4 Yoba F

Astgch. AHC® 4719 Asrdls aotupy]
A B 4 &% 13" shmsh THTART G
LBEWH o 4 Aole A4S
e Ftn TARAAE <l
Fobx b9 o Wadia $29-& 19714
of WA g AHCS 478 835 Fhate] =3
104 718] ol Fol A <k 2/3¢] At AA T T
o] ol ol glekm nmsigded AAEY
A% 809 WA AL T FAababel AFUn
5% 3o Wifisist v BAS Bqe] A%
st ow 1dE A Fold JEatd BAE + 24
ok o B HEMT BEAed e SAHA @k
o Q8] PA] RS BEREe] AR el 1o
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D Agilzs % 8d% datst 7d A7t 142
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A 300 b 24, 500 7k 1o Rt detal A& 1
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Ak s gl

3) BT RS BEY AhREST 204 F
AP T FEAARAEEES 243 64 F Selloll A
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ZAe] gl
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