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Clinical Characteristics of Mucormycosis

Hyeong-Cheon Park, M.D., June Myung Kim, M.D.
Eung Kim, M.D. and Chein Soo Hong, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background : Mucormycosis is a highly virulent and rapidly progressive disease with a
grave prognosis. [t encompasses a distinctive group of infections caused by fungi belonging to
order Mucorales. These fungi are widespread in nature, subsisting on decaying vegetation and
diverse organic materials. The infection occurs almost exclusively in immunocompromised
hosts and poses difficult diagnostic challenge to physicians. The aim of the study was to inves-
tigate the clinical characteristics of patients with mucormycosis.

Methods : Clinical characteristics of mucormycosis was examined by retrospective review of
15 patients diagnosed as mucormycosis at Severance hospital from March 1986 to June 1993.

Results : 1) Mucormycosis occured most frequently in the 6th decade. 2) Underlying diseas-
es, frequently diabetes mellitus, were usually present. 3) Headache and ocular pain were the
most common initial symptoms in rhinocerebral mucormycosis. 4) Ethmoid and maxillary si-
nuses were the most frequently involved sites. 5) Radical surgery combined with Amphotericin
B was the treatment of choice. 6) Mortality rate was 36%(5/14) among those who were fol-
lowed. Most patients with high mortality rate had underlying disease, especially diabetes and
liver cirrhosis.

Conclusion : Mucormycosis is a fatal fungal infection usually arising in immunocompromised
patients. Early diagnosis and timely institution of aggressive treatment is sine qua non for pa-
tients with mucormycosis.

Key Words : Mucormycosis, Immunocompromised host infection, Fungal infection
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ool Me-2 19861 3YH¥ 1993+ 64744 A
Aefh] AlEAuagLls JFANFLY Lol N =
TSR Ak #1599 94 54 B
A7)0l ol & TA27 A Hashe vlelc.

Hieh 3 Uy

1986 34€3E] 1993 647 A4 AlFE4)
BabtAwgla ok ngFea g
= 2=} 1598 dade R sigic)k maFe] A A

249 Y71 Zgde] glar o] Y, Bf2s}
Al FRshe 544 AL RAYS o 2gFoed
gAsteict. sl 3, 27134, A9, A4
B9, ey 9 AEAY 52 ANEy, o]5L
Ae) Agal 2 meylel] aie} ¥Rabe] vlasleo)

| o}
1. MY gl B

AEEEE @R 79, oz 8"Hes diie wle
1:1.1 olsich. d#& 34404 7147 G20 Hat
dade 514A9v d3EEs 50007} 54(33%) =2
7}z ok (Table 1).

2. YEElo| GE ER

(cutaneous type)22 FEEch & Aferes &
1541F nldix3e] 136(87% )z, YoiA] 24(13
% )7} $13#Fo|2icH(Table 2).

3. MaEt

A 1590 3 84(53% Yol AhAzhe Fritaie]
3, AYARLE Frre] 52 71 woprl. 7]el A
gAgow 7hEslo] 34|, WHe| 24, vkdFu|E
ode] 1+ sigich wldi=3e] A4 F 13eF 59
(38%)ellA Faws AdgAdgte ztw 9giv, 9
ARl Ay 24(100%) 25 FAAHHHe] A3
=g} (Table 3).

Table 2. Clinical Manifestations of Mucormycosis

Classification No. of Cases

Rhino-orbitocerebral type 13
Pulmonary type 0
Widely disseminated type 0
Gastrointestinal type 2
Cutaneous type 0
Miscellaneous 0

Total 15

Table 3. Preexisting Diseases

Disease No. of Cases Percent(%)
Baze 436l g2}l vt 3 (rhinocerebral Noiie 7 47
type), 33 (pulmonary type), ¢4 %3 (gastroint- DM + Liver disease 2 13
estinal type), '3 (disseminated type) % = %3 DM 3 20
Leukemia 2 13
Table 1. Age and Sex Distribution Sinusitis 1 7
Total 15 100

DM : Diabetes mellitus

Table 4. Sites of Invasion* In Mucormycosis

No. of Cases

Age(years) = Total Cases Percent(% )
-9 0 0 0 0
10-19 0 0 0 0
20-29 0 0 0 0
30-39 2 1 3 20
40-49 3 0 3 20
50-59 0 5 5 33
60-69 2 1 3 20
79- 0 1 1 7
Total 7 8 15 100

Sites (N=15) Percent(%)
Ethmoid sinus 9 60
Maxillary sinus 9 60
Nasal thrbinate 4 27
[leum & cecum 2 13
Frontal sinus 1 7

Mean age : 51.4 years

* Sites confirmed by tissue biopsy
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Table 5. Inital Symptoms or Signs

Table 6. Treatment Methods

Symptoms or Signs N{E[\? i(l:g?es Percent(%) Methods Ezs::sf P?;Ze)m
Headache and ocular 10 67 Sugery + Amphotericin B 10 66
Pain Caldwell-Luc+ Ethmoidectomy 6 40
Nasal obstruction 8 53 Ethmoidectomy 2 13
orbital swelling 4 26 Right hemicolectomy 2 13
Visual symptoms 4 26 Sugery only 4 27
Necrotic oral & nasal 3 20 Caldwell-Luc 3 20
lesions Denker op 1 7
Abdominal pain 2 13 Other Prednisone 1 7
paresthesia on face 1 7 Total 15 100
Table 7. Clinical Data of 15 Patients with Mucormycosis
Case Age/Sex Pre'emtmg Invalvement Treatment Outcome
Disease

1. 57/F None Rhinocerebral Surgery Survived
2, 54/F None Rhinocerebral Surgery -+ Ampho. Survived
3. 43/M None Rhinocerebral Prednisone Unknown
4, 34/F None Rhinocerebral Surgery + Ampho. Survived
5. 67/M Sinusitis Rhinocerebral Surgery + Ampho. Survived
6. 42/M DM Rhinocerebral Surgery + Ampho. Died
7. 60/M DM Rhinocerebral Surgery + Ampho. Died

Liver cirrhosis

Nephrotic synd.
8. 46/M None Rhinocerebral Surgery Survived
9. 50/F None Rhinocerebral Surgery Survived
10. 54/F None Rhinocerebral Surgery + Ampho. Survived
11. 54/F DM Rhinocerebral Surgery + Ampho. Survived
12. 62/F DM Rhinocerebral Denker op Survived

Hepatitis

13. 39/M DM Rhinocerebral Surgery + Ampho. Died

Liver cirrhosis
14. 39/M Acute leukemia Gastrointestinal Surgery + Ampho. Died
15. 71/F Acute leukemia Gastrointestinal Surgery + Ampho. Died
Ampho : Amphotericin B
DM : Diabetes mellitus

5. x7|54 U &%

4. FEY>

gl whe BS54 vl Hellre AotEat
AREE el 47 941(60%) 2 7HE wskx, 71l

ulg 4e(27%) R AFE 19 So| sk A%

VRIS 32 B Felelx o] HEs
2ch(Table 4).

27154 vidHye] 4% F5E 29 4y
3 absbsEel 104(67%) 2 7h Wk, o]¢lel v
T4 Z uled) o] 841(53%), steEA 44
(26%), ~187ks] 401(26%), 77 2 ¥lzke] A4
W 391(20%), ol itz 1e(7%) Fel 3l
Aot AFBEFF] A 24, TE, B¥EY &
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Ash HEEE T u[SoHel BHgAte] 24 B
A 325 91ch(Table 5).

6. Xz} AZHH

Aebe T2 23 oabd dae} FRFA <l
Amphotericin B7} A= glct. 93 AA7} & 15
of & l4elollA Aal=lix, o) |3t Adale} o=l
A4 9] Wilawle] 104, ¢lsbd Aaw WAg
757t 4dsdck. vt o] A AdebEat ARl
7ha &3] AdlEs #9994 Caldwell-Luc F-&3
g AAEe] 71 wel A=Yk B &
H3tado] =R 145 A2)%t 149 F 54(36%)
7} Abdebedar, 9ell(64%)y AEsct. AR
25 Adgaste] gdgdovt AUgl 3alEE o]
v FAaw S dgasto s 2y 9lgint. vk E
2| 74§ Fxishde] otd lelE AQF 124] F 34
(25%)7} Abdstea, AAS 27359 7% 26 &
5 Abdaledct. 53] AAAgs kgt v 3ind
3 Sl AdedEe] A% 5e 2 HFEHQ 99
Az FATAS AHstESel s Ssla Abgst
AAc}(Table 6, 7).

oo

252 7t (class Zygomycetes)J] F %
(order Mucorales) sl £3l= 2ol =] F23] =
A== Al Agtelo}”, FEZL 147} (family)
2 BREEY, o] wgFe]3(Mucora ceae)?} 31|
el 718 F83le o7lele oAl A7
e]ell a2} Mucor, Rhizopus, Absidia, Rhizomucor
59 45 (genera)o] o} . RatE A £
o] EEshz HFAFo2A FE FHd, AR, F Sl
Z48t, AAell= Z, BT, o Sof vl
2 Ao,

HalH e 2 187641 Furbringer7} #3238 &
S Baslelsr, 18854 Paltaufr} vid)x w32
wEstdct. o] F 1955 Harris7} 522 md3
o4 #E¥ FAHE dEstgen], 1958 Smithe}
Kirchner7} v]|7}2a+-Zo 4 gal7Al 2 Amphoteric-
in BE AMg-slglx, 1961 Gass 5o] gaFA 4
SolF A ATAE Husge,

ZEee Y Ao9E Exd dF, 4, Al
ahg AL glen, AF 6UE 754712 g
T AFHSE A b £ Al E e A
Ml 111L1Z A zlelg hAst 4= dlda, JUy
E7} 3444 714742 tiekstelem, 50thelA] A
A fape] 33% 2 7HE wel HAslc).

2ts2 gl a2} =24 vld) 3 (rhino-
cerebral type), #H % (pulmonary type), %33
(gastrointestinal type), 43 (disseminated ty-
pe), 43 (cutaneous type)5 o2 & 4 gtk o]
Z Wl ge) 4 B, ol ohAl AWEs) Ee
]k} & (rhino-orbital type)s} W7} e wjat
<3 (rhinomaxillary type).o 2 TR EC}* 7, Hof
Toll A AR 2iFe A g4 Rt &
154 & vt g@eFHe] 1349, 4DYegFs:
o] 24 slddct. # 8, Huy 9 AxYwgIe H3
=2 st

e Adegalgte] gl gxjell whaEle, A
F Foll AYEFS Fuk whawe] 71 el <
40-50%-8 2pAsta odeh™. wil Wedr|ge] Aaixl
A4 ssie] WAy, dulE o g AFa), A
T A F 5 Ao, Ar|zke] AH o=
At HAAAA AMgAL, 29 b, 43, Y, &
55, AR AR, dofdx, opnbE, Al A
AL AR o B fiddale] Hot e gy
Well A zbtsle], AR AEe oAz, ofdnl
% 8534 A A, drEFe FE AY
YFofell A A} ). Blitzer 58 17099 =
TEF F 12690(70%) ell4] Zro] FHIES ¥ s}
™, Hutter: 11649 w33 F Adaidsgoz
wWie] 9.7%, AzHEe] 5.3%x M ustgr
(Table 8). & Ao fHE Alsfdshe Fulst
o, vl wgFel 7g Gl 592 7h
Wekx, SASRedEe R ANl tayel
sict.

P e dEe F715Y Earl vRE Sy
H]QlF, 0, HulEe] Auel] g F oubolsle
ek Fstezs Ao, v 3e Exdez
Eol ¥ (internal elastic lamina)¢l] o3l 23}ee)
7dste] dapdlell sle] ka4, WA (thrombo-

sis), 734 (infarction), &3] =AM necrosis) S o 7|
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I ¥ e} Hapgicp,

PEAAE v P ugdFo] A AWE= =3
el 24 54, GFAR ARFE 5B Ve
k. vlFEAo R wlAY, AT, Za6FPY, HE
ANz AL Sol 2, e ehtai], by
s, AlE3E Fel gler, AAFALEE WEHA
5, fAFel, v, HAAe|L, 100, 1V, V,
VI, VII) 5ol sleb. Alqielnlx] ofFe] sti-=d
qke}liZ=FF (orbital apex syndrome)o] wWbA)s}s,
HEo2 Fe] B &7, whEopy] Feo] 471 A
- Ao, B AR v} RgE ofF-
HollA] ekgA, vEE 2 A3 S48 Rz, 53
53 55l AF [ ol el B
A, ke, A|Zge] Fo] velda, wWel e
oz} FA4% Azsksich

AAREFFLE 7S E5 el AaEY, #
T Ao s A A oldllriA Ak,
e X2, pellagra 5 $1Ae] P23 oS 2
3= W3} kwashiorkor ¥ FA415F dgAz7) Sl
Eatel| 4] R, AN RE $7) 71 Wlds)
2, 2 ogo 2 iAo gk, =8 3%
< FAsle ASx BuEnt gled, # d7dde
A magF 24 25 FAelA sl 27)%
A2 ulBeolxer =2, iy, A& o4 W F
E, 5% 5o| 9o, AYLus di o)y 24
4 F7) A5 A7) god s g4y 23
22 Qi FAEFoZ FFNEES AAE A7t @
skch. £ o) 24 BF BENEE0) 78 F4eld
I, FAEFAdse SFNEES Al A3
BAnf5-2] dlf= vf§- Baksly o] F4ko] w59
Aol Fxte] ojgdw, ApF FkE A4} @t7]
gl .

Hedse 3F72 F9 ZA) Xl ghakgt
¥ ¥3E AYsle AHA4E sy, T5E ¥4
8to] Aspergiollosis9} F-AFF YAHAS Balch o4t
FAL d, A4AQ vpEr]Y], 252 $EE =
=7 AY 5 vSe|olc}. Wiy, oulE, Wyt
a5 59 #Aell A BEtay W 2HZe|n X F Ao
£3] 47, FuArA geda J| B, 35 5
2] v5e|H]l g HolnZ HEAPHE slojo}
Fto] 7hgslrir.

R 3e shaksitel Gnighajel A A s}
o], Elastoplast bandage® *" 2} Zeig|o] ulAlxE o
= HaEgch A moe] 2AAHE Fyselst
v iab el WAe] woke u|Ee|H oo A &
o] HA] gherl f|dRAlHE A, eqf=l
Ak, FA4A AR, & EE J 85 g2 dYy
A Aol 2FZe] WAy 2)g)o] Fow, Christine
Soll oJslm ApR]el] b ASHo e} AlYe]
Wl 73 AEErt Frikn By

BpZe] Ak W= z3e] Aot F74 Y
3, o] gle Ry 543 #AHE F9ET 9
<o G oz, A2 £ #l
o X8-¢ F¥ Actolls B3R w3 2o
el i FFubg-HARt MARGH N Rl
2] e},

B2EEF Aue f34L 2r)Ad 9 zr)HFe|H,
A AddAste g, oA dAle 2 HUIHA &
A AMgor TR 34, AR A&
2 AlEANEe] Fuld gwsiale] A4 AlEAE
WA n¥FFe o] o}, AlEARE
< chauy Y50 ghAahga) o R A9 2o o) 5g
Ak, GAdele Exshe dalFdate] $5& A
3tAlA Bt 2Ael 7]oj¥r}. Rhizopuse #HlE4t
BAAE 3 o, n¥FFI & 44 pHelA
et HAlshs AR deix b, A HYF
oot A7lel4] F WA A FolFql AL ZEH
o3 ARAse Xgrl Bl - 9lx, EEEY
2|59} o 7lo] A =lofe} sh=r] AAs}7] ojjE
4 2lch. Lehrer 58 4 A9 AE 7 £
FABlaL F453) Y= 2dE5Y 287 AdEH
of gk Adrgsiedc},

4, 244 AEe 7led §F A" iz
SHAEE Aok, o]71E zhedo] HAIE]F] Hel 7
AL AAgs EEeat ohvel, FAEq) Yt
HHFo 2 qlsle], AR =3 W2 4F F471
kel 7] wiell Wae] oAl Halr} 5835}

A, "M galFA ] Agolct. 2|z Ha)
nte 2w xR ASrt BaE e, AilAel gl
A Fool o3 HAAE wWishe 7o) xge 4
FHolr). 4o myo 7HdR AAERES e
A Azt slelete o]v] 3L uje} du] Hur)
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FAE 7ede] MAF 7HsAde] @', Ampho-
tericin B7} 7b¢ &s}ael AFA2 A 9a",
7]e} clotrimazole, miconazole 52| triazole#] 2]
321342} amphotericin B2} 5-fluorocytosine]
8] So] HaEglo} BadFel did adh= glF
5] osteh 2 Amphotericin B2 Sojuhile H%
e Imgs] Algeaks SDWel| &3tsle] 3del
F3, RAHE L3k F7A)A dd Fojgko] kg
2 0.7-1.0mg7} 522 Sodglch 2Eodake] 2.0-4,
Ogm Axel|r a7} gleke ®atvh 9)evt, ampho-
tericin B2] Foi7|7ka} FFogkel djsiA= dA
715 ¢}, 22|22 amphotericin B8] Fo]7]7} 3}
5o o] YA Aol kAol a4
A3} kel glc}'®. Amphotericin Bg] AR&2] F4]
o wE 5§, 1, e, AU, 7E, ¥ FaAy
o 59 F3go] Jebds ik =¥ A7) AR-A]
A5A 5l Azt ARES5S Autadlgd 52 A
AEFyo] vebds sleE2 3714 Are3Aket
ANAHALE T3l 85 el At A
o|idel Folaljo} gt M Ajujrt zjelr} glovt ]
7A9HQ Ae4e sk el BUNS 50mg
/dL v)gt, 8% Adeled A= 3.5mg/dL w)tle] Hx
5 a3 Aol AP, HIo:= o]y F
cyclosporin A A A& Fedvts #xlel A lipo—
somal amphotericin( Ambisome)-& ARg-8le] F <f
A2l Wg-A] z=Els AR ASAE = 47 2
IHA. Ao Az ofHH Az
7 gz A 2] Hiede] F2 AMgEe, dF 3}
Aol e o3d A ARSEHA. vdHY 2
%9 3¢ A 3807 Aekss AEFe] el Cald-
well-Luc 53 ARFEAEA1Ee] ®el AlF=,
AADYRFZL 2o ZF 3] WHwo] gl 5
AAA)Eo) A3 E%icl. Amphotericin B2) FFojof
< 19mgell4 3350mg7hz] thefsleln, Fe71%E
we] AYofide] ale} 1oy 3Ll d7tA] o
zlel7t Zlck. & AFelAe AH-E Bt glgdey
o FEy Xae wEw 27|7H(1090) 9] 2shata A
B el o8 AREae-S shA e, ZshikaA g
= Z3te g3l el ¥ A HIEH AL
A7 AFe] FAE dAgckn Ik oyt
e o]&s}o] Ferguson$d ISHILAEE RiFE

o] Bxd Auor AMg-ste] 3t e 8E &
Ue E2rEr}l & AEAAYE Huspyc,

BiEe] o= S8 ga e e gl
Ferry el ¢jahd 1960'd71%] B&82 12%0)] &3}
st eluztAle w@Ee] FAbo] ulEe]Heln
glo] olglw, &35l 7§ olv] HEAIZ|E H
Avt, HEg FAFA} g HF A HEs)F A
Al|A) ekskow], AlmkE zwkR «7} Witk olF
Bggel 3t al4e] Frlell opE Z7)Ad ) T
el 77} A =] Parfrey:= 19704W o)L A}
oAl zgko] 22%qld] vl 19704 Fole= 93% =
gas s, AEEE 6% 70% 2 A sHA P4
Holckz Baslgdcht. APAste] §55 Sl
=7 7|ojs}e], Blitzerell 2j3bd M=) HA1AE)
o] g A AESe] 75% 9, B} wutE
A5 60%, 2elx otAHNFFA A A=
A9 20% 2o Hustgoh. ¥ A7z A4 A
FE5E 64%gom, A& Y Adgasie] ¢
Qx, oty AAeE F2EE A7 dud

S ¥ YELS Bt AT/ RAE 249} A
il vidjxE 2@F 3¢l HF5HQ A8z B2
slaL o571 Bapeledct.

2 o

g ! EA5E AgAHQ AdFAToR A9
W3ty welo] i USw & == 737
odelct. B AdAl EA el Exsht A A=
A s A dor] g, WEd, dulg, Aoy
3 722 At AefellA 2 R Sl
AF74A) <F 1347} AbdHes ¥ wsglen I
7+E gAA ] AL AERo|=A|Ae g, ¥
A A So2 hdel] oiFt &Abe] Age] of
3tgel we} wFe] F7khs 41 el gt

g B 2zHS-e 19864 3UH-E 199349 €37}
2 dAefdta ofFcf et AHFAEYeA M REFoR
Agike 1579 fate] oy SA4L sl o
=7 2L AFE 4o

z 1

1) 2759 dde b= 1ILIR du A Ao
£ ddlz, dHEEA S04 7 we] wAlska
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o} 2) Jaalelel ok £H4 £ 159 F wdied
2#Zo] 130197, SgAImFFo] 24 ek
3) ¥ AAARE Suislm, vdHYEFEe
A4 gune) 542 7bg wskn AFVYEFRL
B FAMYRGlA BAslsich 4) 2715w
JHeFFe) A4 FEI Pl A4 wkw
ARYTFEe A BHEFEo) 2706l vehin).
5) AE& 2AA AL PAFA) Hgagel &
156) % 10e0el4 AHEHNT, dololae ooy 4
Evh AR 1dlol 4l 2eZol=A ARt Agst
stk 6) At Yoz sl WA AEEol
64% 1%, Wl WHHA 2@FFe] F4% 238
ebd A3 5 Aekaksch.

B maEe Ao weletd wolde) i
ssted sk AHAel AERFeT 2o
s 27287} F8sjch Ame obf slabd AAE
s spaA e Wk age] Ass F3Aa 2ol
£ $7s7 Qs S S 5-E wald.
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