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A Survey of Leprous Deformities 

In the Ryukyu Islands 1 

Carl D. Enna ~ 

A survey of leprous deformities was 
made of the patients hospitalized in the 
two leprosaria of the Ryukyu Islands at the 
request and with the cooperation of the 
U.S. Civil Administration through the De
partment of Public Health and ·Welfare. 
The examil1ations were performed dming 
the period 5-25 June 1967. They were made 
in order to ascertain the nature, prevalence 
and problems of leprous deformity. This 
study constitutes a continuation of the eva
luation of the leprosy problem in the 
Ryukyu Islands by Brubaker and McCul
lough (2) . 

GEOGRAPHY OF THE 
RYUKYU ISLANDS 

The RyuJ..)'u archipelago is one of three 
groups of islands, including th e Kuriles and 
Japan, ,'",hich extend from the Kamchatka 
Peninsula in a southwes terly direction to 
Taiwan (Formosa ). They are the lower
most group that divide the East China Sea 
from the PaciBc Ocean. Only 47 of the total 
of 73 islands are inhabited. The population 
in 1965 was 934,000 (3). 

The Ryukyu Islands are divided into 
three groups-the Okinawa Miyako and 
Yaeyama Guntos. Okinawa' is the l~rgest 
and most important of the islands, possess
ing about 81 per cent of the population . It 
is probably the most densely populated 
area in the world, excluding such meh'opo
litan areas as Hong Kong. It is estimated 
that there is an average of 1,492 persons 
per square mile on Okinawa Gunta and 
1,671 persons per square mile on the island 
of Okinawa. Table 1 gives a comparison 
with other countries. 

I Recc ived for pllbli ca ti on 2 Decc mher 19G7. 
2 C. D . En na, M .D., FA.C.S., EC.S., C hief of 

Surgery and Chief of th e Clinical Branch, U .S. 
Public H ea lth Service H ospi ta l Carvi lle Loui sian a 
70721. ,,' , 

HISTORY OF THE ISLANDS 

Very little is known about the people of 
the Ryukyu Islands prior to the 14th centu
ry. Their origin is attributed mainly to 
invaders and settlers coming from northern 
areas, including the Asian mainland, Korea, 
and Japan. Predominant physical charac
teristics particularly sugges t descent from 
the Ainus of Hokkaido. Migration from the 
southern areas, the Philippines, and 
Taiwan is also advanced in pointing out 
similarities to the people of Indo-China, 
Indonesia, Melanesia, and Polynesia. 

The history of Okinawa is characterized 
by cultural contact with the two great 
civilizations of the Far East; viz., China 
and Japan. Chinese influence was predomi
nant durin g a period of 500 years from the 
14th to the 19th century. The Chinese 
government showed a benevolent interes t 
in the welfare of the islanders, 'never at
tempting to bring them under its rule. In 
1879 Japan declared its sovereignty over 
the islands. The Japanese reign was ended 
in 1945 with the invasion of the U.S. Mili
tary Forces. The Ryukyu Islands are now 
administered by the U.S. Government un
der the provisions of Article 3 of the Treaty 
of Peace with Japan. 

THE LEPROSARIA 

There are two leprosaria in the Ryukyu 
Islands. Airaku-en Hospital is located on 
Yagaji Island, which is connected to the 
mainland of Okinawa by a permanent 

. causeway. It is approximately 37 miles 
northeast of Naha, the principal city and 
port. It has a capacity of 960 beds, with a 
census of 738 patients as of June 1967. 

Nansei-en Hospital is located on the out
skirts of Hiram City, the principal city of 
port of Miyako Island. The bed capacity of 
the hospital is 274, with a census of 258 
patients. 
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T :I.BLE 1. Pupulation densities (~r selel'/ed 
countries, 1964. 

Country 

Okinawa 
T aiwan 
.J a pa n 
India 
Philippinc" 
[ ' .S.A. 

Xo. per"on" 
per square milc 

I ,492 
86!) 
67D 
402 
270 

;3:3 

The nrst faciliti es for leprosy patients 
were provided in 1937 by the Mission to 
Lepers ( now The Leprosy Mission ) orga
nized by the pastors of Okinawan Chur
ches. The buildings of both leprosaria were 
des troyed during World War II , but are 
now completely rebuilt. 

SURVEY OF THE PATIENTS 

There were 996 patients in the two le 
prosaria, of whom 923 were examined in 
this study. The remaining 73 patients were 
not examined because of patient embar
rassment or absence from the hospital. Ta
ble 2 illustrates the re lat ionship of the 
examined patients to the institution , clini
cal type of leprosy, and sex. 

An analysis of T able 2 reveals that of the 
923 patients examined, the ratio of males to 
females was 1.5 to 1 (549 males and 374 
females ). The prevalence rates among the 
clinical types of leprosy were lepromatous 

57 per cent, tuberculoid 40.5 per cent, and 
dimorphous ( borderline) 2.3 per cen t. 

Table 3 correlates the duration of the 
disease with the year when it was recog
nized. It indicates that in the span of a 
70-year period from 1897 to 1967, 347 cases 
(37.5 per cent ) traced the origin of their 
illness to the 8-year period between 1937 
and 1945. Incidentally, this is the period 
when Japan was involved in World \Var II , 
nrst with China , and later the United 
States. 

PREV ALENCE OF DEFOHMITY 

It is acknowled ged b y leprologists that, 
apart from the medical aspects of leprosy, 
deformity is a problem deserving specinc 
attention. A study of the nature and preva
lence of deformity was made of the 923 
inpatients who were examined. Th ere were 
722 patients (83.6 pCI' cent ) with defOlmity 
and 151 ( 16.3 per cent ) without deformity. 
Table 4 c1assines patients without deformi
ty by institution , clinical type of leprosy, 
and sex. 

An analysis of Table 4 reveals that 151 
patients ( 16.3 per cent) of the total num
ber examined were without deformity, con
sisting of 94 males ( 62.2 per cent) and 57 
females (.'37.8 per cent ). 

The tahle shows that among the patients 
withollt deformity 107 were lepromatous 
patients ( 20 per cent of all lepromatous 
patients ); 25 w ere tuberculoid (7 per cent 
of a ll tuberculoid patients; and 19 dimor
phous ( horderline) (86.3 per cent of all 
dimorphous patients ). 

TABLE 2. Class~/i cali(jn of examined patients. 

Type or !epro"y SPX .-\ i ra k u-<'n ;.J a n,,<,i-<' n 
-----

L<'promatou" :'II 234 100 
F 124 fi!) 

TlIhl'rcliloicl :'II 154 -!:l 
F 1.'i2 2;} 

D imorphous ( hordc r~ : nc) :'II IR 0 
F I 4 0 

- I----I-~------;~~-
- ------'--

Total 

T o ta l 

334 
l !la 
197 
177 
JR 
'I 

923 
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TAHI.l~ :~ . /'umti{)/I I~r disease as related to l'Iinim lt!JJI('s of Ir ll/ ·o,,!). 

I n;;; ti til t")I) '; 

:\ i rak II -(,Il ~an ~(' i -en 

1-- --------------- ------- -----_._"---
f)urat'on ('orrl'Sp . 

( \'I'S. ) yrar~ L T f) L T Total 
----- ---------------- ----_.-

Lpss I 1966- 67 !.l () :~ 0 0 12 
1- 5 61-66 -12 ..j 15 14 7 R2 
(H O 5fi- 61 2;) 7 -I. 17 ? 55 

11-15 [j 1- 5() l !l II 10 6 46 
16- 20 -1.6- ii l :3D :;'0 23 10 92 
~ 1--2.') ..j 1·-46 (;S 47 29 !) 153 
26- 30 3fi- 41 S7 74 '27 6 194 
31- 35 31- 36 :37 46 20 R J 11 
:36- 40 26- :3 1 Ifl :0 :3 14 R 74 
-11 - 4.5 21- 26 S 'r _ I 10 9 54 
46- 50 IG- 21 2 17 3 3 25 
51- 55 11 - 1 G I 10 0 () II 
i)6- 60 06- 11 I 7 2 t) 10 
61- 65 Ol - OG I I 0 0 2 
6G- 70 IR07- 01 0 2 () 0 2 

TABLE 4. Pal'ienls Icilli out deformity b!J type of leprosy and sex. 

111.-titut·ulI 

:\ I'aku rn ___ -' ______ ~a.n ,...e:-e n ______ _ 

Type of lep l'o\\' :'I a lr Male Fema~e 

16 14 Lepromatous II 51 

Dimorphous (bord erlin e) 15 

26 
9 
4 

Tuberculoid 8 I 

T otll. l - ------------;~---I---:3-!) 

4 4 
1 0 , 0 
i---~~-I----~·---

Table 5 classifies patients with deformity 
hy institution, clinical type of leprosy, and 
sex. An analysis of Table 5 reveals that 
there were 772 patients with deformity , 
consisting of 455 males (58.9 pCI' cent ) and 
.317 females (41.1 per cent). 

The clinical forms of leprosy among the 
patients with deformity were as follows: 
420 lepromatous (79.6 per cent of all lepro_ 
matous patients ); 349 tuberculoid (93 per 
cent of all tuberculoid patients ); and 3 

I 

dimorphous (13.6 per cent of all dimor
phous patients ) . 

A simple classifica tion of leprous defor-
. mities was used as a guide for the survey. It 

is based upon deformiti es only, as clistin
guished from disability. Although the 
words "deformity" and "disability" are gen
erally used interchangeably, they are not 
synonymous. Disability signifies impair
ment of function ; deformity is usually disa
bling but may not be. On the other hand, 
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TABLB fi. Pa/ieu/s It'ilIi rlefoJ"/l/,ily by t!fpe of lew o,';!! and .'ie.Co 

Institution 

-------_._---

Lcpl"Omatous 
Tu berculoid 
Dimorpitou;; (borderline) 

Total 

:'1alc 

183 
146 

'J u 

332 

impaired function manifested by loss of 
sensation is a common feature, which is 
disabling in varying degree, depending 
upon its extent and the site of involvement; 
however, it is not deformity per se. The 
classification in Table 6 includes the com
mon deformities of leprosy. Since leprous 
deformities have a predilection for the face, 
hand, and foot, the classification embodies 
these areas. 

Certain features are predominant in rela
tion to the prevalence of deformity: 

(a) The largest number of patients with 
deformities, as related to the clinical forms 
of leprosy, was 349 cases, or 93 per cent. 
This occurred in the tuberculoid group of 
patients. 

( b ) The prevalence of deformity was 
relatively high in the lepromatous group 
also, occurring in 420 patients, or 79.6 per 
cent. 

(c) The lowest prevalence of deformity 
affected three patients ; i. e., 13.6 per cent of 
the dimorphous group. 

( d ) The ratio of deformity among males 
and females was essentially the same as the 
ratio of males to females in the leprosy 
population. 

NUMBER OF PATIENTS DEFORMED 
IN RELATION TO AGE GROUPS 

Table 7 shows the prevalence of deformi
ties by age groups. It reveals noteworthy 
information related to age groups of pa
tients with deformity. 

(a) No deformity was encountered in 
the group 5 years of age or younger. 

Airaku -f'n Nansei-en 

Female ~ral e F!'maiP 
------ ---------

OS 84 i); ) 

143 30 21 
0 0 0 

--_._--_._--_. 
241 123 7G 

T AB LE G. Class1/ication of leprosy defol'
mities. 

Face 

L Megalo lobu le 4. Sagging fac ia l skin 
2. Loss of eyebrows 5. Lagoph thalmos 
3. N a"al deformi ty 6. Facial pa ra ly"is 

Hand 

I. Partial clawing, due to ulnar palsy . 
2. Com plete clawing, \yi th in trinsic-minus thumb, 

rlue to ulnar and median nerve paralysis 
(a useful thumb may exist as a result of 
partial in volvement of the med ian nerve). 

3. Combined paralysis of t he radial , ulnar, and 
medi an nerves, producing a total intrinsic
minus hand with the addition of wrist drop. 

Foot 

I. Clawed toes, due to paralysis of the in t rinsic 
muscles of the foot, which a rc innervated 
by the posterior tibia l nerve. 

2. Drop foot, due to paralysis of the dorsi
fl exors and ever tors of the foot, which are 
innervated by the common peroneal (lateral 
popli teal) nerve. 

a. Complete foot drop, produced by in 
volvement of both fu nctiona l compo
nents, resulting in the combined loss of 
dorsiflexion and eversion. 

b. Partial foot drop manifested by involve
ment of on ly one component function, 
resul ting in loss of either dorsiflexion 
or eversion. 
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'fA II 1,1': 7. N /lll/ bel' of (itJo l' lI/ed pa.tients 1;'/1, rela
tion to arlc gl'OUps. 

I 

Insti tut ion 

--
Age group 

(YI'."·) Aira kll-r n Nansei-en Total 
- -

0- 5 0 0 0 
6- 10 I I 2 

11 - 20 2 4 6 
21- 30 Ik 7 25 
31- 40 89 39 128 
41- 50 179 61. 240 
51- 60 162 52 214 
61- 70 72 22 94 
71-80 39 12 5 1. 
81- 90 11. 1 12 

T otal 573 199 772 

(b ) Only two deformities were noted in 
the 6-10 age group. The number of patients 
within the age groups up to age 10 was 
fi ve, or 0.5 per cent of the total number of 
patients. The prevalence of only two defor
mities in this group is estimated to be 0.2 
per cent. 

( c ) The greatest number of deformities 
occurred in the 41-50 age group, with slight
ly less prevalence in the 51-60 age group. 

DEFORMITIES AS RELATED TO 
AREAS OF THE BODY 

Table 8 class ifies deformities in relation 
to areas of the body that are commonly 
affected; viz., the face, hands, and feet. 

(a) Thc hand was the most frequent 
sin gle involved area. 

( b ) In considering involvement of single 
and multiple areas, the hand and foot were 
almost equally affected and exceeded the 
prevalence of facial deformities by approx
imately 35 per cent. 

(c) F acial deformities were more preva
lent among lepromatous than tuberculoid 
patients by a ratio of 3 to 2. 

( d ) There was an almost equal distribu
tion of deformities of the hand and foot in 
the lepromatous and tuberculoid patients. 

(e) The grea tes t number of deformiti es 
occurred with involvement of multiple ar
eas ( A, B, and C), in which group there 
are 326 patients, or 42.1 per cent of de
form ed patients. 

MULTIPLE DEFORMITIES 

Deformities were numerous, and many 
p atients suffered from multiple deformities. 
These findin gs correspond to surveys re
ported by Antia ( 1). Table 9 illustrates the 
relationship of the number of deformiti es to 
the number of affected pa tients. 

(a) There were 772 pa tients with defor
mity. The defOlmities among them ranged 
from one to 12 per patient. 

( b ) A total of 3,462 deformities was 
determined among all the patients . . 

(c) The average number of defollnities 
per patient with deformity was 3.75. 

FACIAL DEFORMITIES 

Table 10 shows the prevalence of facial 
deformities and compares their numbers. 

T ABL E 8. Deformities as related to commonly af)'ected areas of body. 

Lcpromatou:; T ubcrculoid 
I 

Di morphou.· 

Area Airaku -cn Nansei-cn Airaku -en Nanse'-en Airaku -en Nansei-en Total 

A. Face 31 18 1 1 ] 0 52 
13 . Hand 19 10 22 5 1 57 
C. Foot 7 7 14 7 0 0 35 
A. & 13 . 1 ) 12 5 1 0 0 37 
B. & C. 36 32 146 25 0 0 230 
A. & C. 16 8 3 1 0 0 28 
A. n. & C. 153 50 102 : 1 0 0 326 

--- ---
Total 81 137 293 61. 2 0 774 
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T A IILI'; !1. Nnlllbrr r~r r/c./iJl'lllilirs IIPI' Iialintl wil;' r/rfurlllil !/ . 
---_._----

Total 1\0. 
I\o. defor . ni ti('~ pafent.~ 

69 
2 85 
3 11 2 
4 145 
.') J 19 
6 93 
7 1-3 
8 41 
9 12 

to 7 
II. 5 
12 I 

T otal 772 

---

(a) Lagophthalmos was the most com
mon facial deformity encountered in thi" 
series. It occurred in 209 cases, or 47 per 
cent of all patients with facLlI deformity. 
Lagophthalmos is due to involvement of 
the zygomatic branch of the fa cial nerve; 
this branch innervates the orbicularis oculi 
muscle, which has the function of openin g 
and closing thc eyelids. Of the 209 cases in 
which it occmred, 106 were bilateral , 62 
affected the left eyelid" only, and 41 the 
right eyelid. In the cited instances lagoph
thalmos occurred alone. It was noted also 
as a manifestation of complete facial par
alysis, being present bilaterally in fh 'e 
cases, affecting the left face only in 32 
cases, and the right side of the face in 36 
cases. Lagophthalmos is considered a seri
ous complication. Because of inability to 
close the eyelids, the insensitive cornea is 
prone to injury from foreign bodies and the 
drying effect of winds. As a result of re
peated cycles of trauma and infection fol
lowed by scarring, blindness is produced. 

It is interesting to note, in comparison 
with the prevalence of 209 pa tients with 
lagophthalmos, that only 62 of all the pa
tients were blind. Whereas lagophthalmos 
was a common complication of tuberculoid 
leprosy, blindness occurred more frequent
ly in patients with lepromatous disease. 
There were twice as many blind patients 

I\"u1I11 (' I ' rat'Pllts -I 
I 

Total 1\0. 
Ail'aku -cn 1\ an"p i-E' II r1efol'l1ti t'c" 

I 

39 30 69 
62 23 170 
85 27 :{36 

104 'II 51\() 
95 24 595 
75 I ii 55R 
67 16 5R I 
29 12 :32R 

!t :3 lOR 
5 2 70 
2 ;~ 55 

0 12 

573 199 :~ ,462 

---

among the inactive lepromatous cases as 
among the tuberculoid cases. Also, whereas 
16 patients with active lepromatous leprosy 
were blind, blindness was not encountered 
in patients with active tuberculoid leprosy. 
It was apparent that the majority of cases 
of blindness were not related to lagoph thal
mos. The morbidity of lagophthalmos in 
this series was not great. Although it was 
responsible for blindness in some cases, it 
was primarily a problem of cosmetics. 

( b ) Loss of eyebrows was the second 
most prevalent facial deformity. It occurred 
in 187 cases, an estimated prevalence of 
20.7 per cent of all fa cial deformities. In
volvement was always bilateral. Total loss 
occurred in 109 patients. Although it is a 
common finding, it is a late manifes tation 
of lepromatous leprosy. It is manifested in 
the early stages by loss of the lateral por
tions, which was encountered in 78 pa
tients. Forty-one of these patients had been 
subjected to operation. Replacement was 
accomplished by transplantation of single 
hair follicles. The postoperative appearance 
was satisfactory and acceptable to all pa
tients. Unfortuna tely the stigma of superci l
iary alopecia is misinterpreted by the pub
lic as an indica tion of leprosy. Should a 
patient be ostracized from society because 
of absent eyebrows, the request for replace_ 
ment in such instances is made primarily 
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TABLI~ 10. NUII/ber ((/" mlll.II/OII f([('io l deformilies. 

AiJ:.tkll -ClI ;.; an"ci-cil Tout! ,':1,(', 1'(' 1" ("(, III 

---1--------- ----------- ----.-
I . .\ I{'~a l()lobu Ie 
3. E.\"cbrow 

Lateral 1o"" 
Total 1o",," 

:3. ;\ o .... e 
-I. Sa/-(~ill~ !"a("ial "k ill 

Peri(ll"bital 
1\ a"a l-Iabial" 

D. Lagoph Ihall1lo.' 
Rip;ht 
Left 
Bilateral 

6. Facial pa ra ly"i : 
Ril!;h t 
Left 
Bilalt' l":d 

7. ;\Iopeeia 

Total 

I()~ 

(j:3 
!ll 

1()2 

105 
s-. I 

~' !l 

5} 
K' , -

20 
27 

.') 

I 

" Tll ellldes bolh operated a ll d IHJIl Operal Pd (·:]se". 
t. Jll eillded ill the pe riorb it a l case". 

for social rather than cosmetic re.lsons. 
(c) Megalolobllle, sagging facial skin, 

and nasal collapse occurred in that order of 
frequency respectively. The deformity 
a fFecting the ear lobes is generally consid
ered to be the most common facial deformi
ty. In this series it had the third hi ghes t 
prevalence. Althou gh the deformity was 
apparent, the majority of patients were not 
particularly concerned about it. It is correc
table by a simple plastic surgical 
procedure; however, this operation had not 
been performed. 

( d ) Sagging facial skin did not pose any 
problem. It is recogn ized as a manifes tation 
affecting the elderly nonleprolls person 
also, and therefore does not carry the stig
ma born e by patients with loss of eyebrows 
or nasal collapse. All patients with involve
ment of facial skin had periorbital redun
dant skin, but of the total number of 145 
patients only 117 had accompanying wrin 
kling of the nasal labial area. 

(e) Nasal deformity is noticeable and 
distress ing to the patients. It is the factor 
contributing most to ostrllcism of the in-

·10 I·IX i(i.-I 

I i) 7S I.;(i 
IX 1M IS7 12 .1 20 .7 
:3;) I :H 15 .2 

,10 1-1;) IG . I 
30 11 7 1-1;) IS. O 16 . 1 

12 -II ·1.5 
10 62 6.S 
24 106 200 II .7 23 .0 

7 ~6 -1 .0 
;) :32 :L'i 
() .5 7:{ . . j X.O 
() I . 1 

- - ---1--' 
206 000 I 99 .. ') 

dividual by society. There were 137 cases, 
or 15.2% of nasal deformiti es in thi s series 
of facial deformiti es. Fifteen patients had 
been subjected to operation with the use 
of a bone graft. Cosmetically, the re
sults were satisfactory. vVithout exception , 
however, in the case of each graft union 
fail ed at its base. This fea ture did not 
appear to detract from the patient's ap
pearance. It was felt, therefore, that reop
eration was not indicated solely on that 
basis. 

Total facial paralysis occurred infre
quently; and alopecia of the scalp, seen in 
only one patient, was considered rare. 

DEFORMITIES OF THE EXTREMITIES 

. The following fea tures were noted in 
relation to th e ex tremities. There were 659 
deformiti es of the hand and 628 deformiti es 
of the foot in the gro llp of 774 patients with 
ddoJ'mity. 

The h ·md. Deformiti es of the hand wen' 
of different types. Although the underlying 
cause of clawing is paralysis of the intrinsic 
muscles, the deformities were not always 
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similarly manifested. The basic primary de
formiti es of the upper extremities were as 
follows: 

(a) Ulnar clawing was present in 114 
patients, occurring bilaterally in 23 cases, 
affectillg the right hand only in 50 and the 
left hand only in 41 patients. 

(b ) Deformities due to combined ulnar 
and median nerve palsy were the most 
frequent of all types of deformity affecting 
both the upper and lower extremities. They 
occurred in 557 patients, 416 cases bein g 
bilateral, 58 affecting the right hand only, 
and 88 the left hand only. This type of 
deformity was highly variable, because of 
association with complica tions, particularly 
absorption . Generally all fin gers were 
clawed. Some fin gers retained flexible in
terphalangeal joints, but in the case of 
other deformities the interphalangeal joints 
were semirigid to rigi d. 

In cases where there was total involve
ment of the median nerve, the thumb was 
useless as a result of total loss of its intrinsic 
muscle action . With incomplete involve
ment of the median nerve, on the other 
hand, the actions of the thumb were weak
ened, but the digit remained useful. Al
though it may be said that median palsy 
was always accompanied by ulnar palsy, 
there were four cases in which the deformi
ty due to median palsy was predominant, 
without clawing a ffecting the ring and little 
fin gers. Evidence of ulnar involvement was 
manifested, instead, in these patients by 
atrophy of the intrinsic muscles of the hy
pothenar eminence. The nature of the de
fonnity was influenced also by the occur
rence of absorption. Fingers with absorp
tion of less than two-thirds of their lengths 
retained sufficient length to manifes t claw
ing. With absorption of more than two
thirds of the length, however, the rea ttach
ment of the fl exor digitorum tendons to the 
proximal phalanges caused them to assume 
the fun ction of fl exin g the metacarpopha
langeal joints, which in effect provides a 
substitution for the lost function of the in
trinsic lumbrical muscles. Thus, proximal 
phalangeal stumps of the hand in combined 
ulnar and median nerve paralysis were not 
observed to be clawed. However, the 
thumb remained totally useless with regard 
to its intrinsic action. 

(c) There were nine patients in whom 
the three peripheral nerves innerva ting the 
hand; viz., the ulnar, medial, and radial, 
were paralyzed. Triple paralysis occurred 
bilaterally in three pa tients, also affectin g 
the right hand only in three patients, and 
the left hand in three other patients. In 
every instance where triple paralysis affect· 
ed either hand, the opposite member was 
deformed as a result of combined ulnar and 
median nerve palsy. 

The foot. The primary defonnities of the 
lower extremity wet'e clawed toes and drop 
foot. The most prevalent was clawed toes, 
which were encountered in 497 patients, 
occurring bilaterally in 282, and affecting 
the right foot only in 103 and the left foot 
in 112. Claw-toe deformity presented vari
ous patterns, manifes ted in varying degree 
by involvement of different toes. Very sel
dom were all digits of the same foot affect
ed to the same extent. Clawing may be 
more developed, affecting either the grea t 
or small toe and involvin g adjacent toes in 
progressively lesser extent. Less frequent 
was clawing affecting onl y a single toe; the 
great or little toe appeared to be most 
frequently affected, but the 2nd, 3rd, or 4th 
toe was occasionally noted to be separately 
clawed. 

The extent of deformity also va ried . First 
degree clawed toes were common, with 
evidence of trauma to the toe tips, seen 
frequently in patients who wore getas 
(wooden sandals) . The geta possesses a 
wooden sole supported by two wooden 
bars, one placed under the heel and the 
other under the forefoot. It provides a rigid 
sole and fun ctions as a rocker mechanism. 
With this type of sandal a grea ter thrust is 
applied to the toe tips, with toe rise that 
increases the morbidity of this deformity. 
Second degree clawed toes tend to be 
overlooked because of the absence of com
plica tions. The toe tips are raised higher 
than in the first degree, and therefore es
cape trauma. Although the dorsa of the 
interphalangeal joints are subject to trau
ma during this 'S tage, trauma was not en
countered, since it usuall y resulted from 
pressure by wearing leather shoes and 
these p atients generally did not wear 
shoes. Signilicant was the role of flexible 
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joints a ffec ting the toes . F lexible joints peL 
mitted movement that preven tcd the de
velopment of injuries. Whereas semirigid 
and rigid toes were associated with various 
complica tions, the association of plantar 
ulceration with third degree clawed defor
mity in which there was a subluxation of 
the metatarsophalangeal joint was fre
quently encountered, and was noted over
lying the sites of all metatarsal heads. In far 
advanced clawed toe deformities metatar
sophalangeal joints wcre absorbed and the 
digits Bail and fun ctionless. 

Drop foot was observed in 268 patients , 
occurring bilaterally in 73, and affecting 
the right foot on ly in 98 and the left foot in 
97. In 27 patients there was partial paraly
sis of the foot , affecting dorsiflex ion in three 
cases and eversion in 24 cases; weakness 
affecting dorsiflexion alone "vas readily rec
ognized by the dropped position of the 
foot. However, impairment of eversion of 
the foot was concealed and became appar
ent only during routine examination. 

These figures refl ect the prevalence of 
the two deformities of the foot as evident 
on examination. However, it is felt, on the 
basis of amputation noted of all toes in 
many instances, and in 66 cases of below
knee amputa tion , that the prevalence of 
both deformities probably has been slightly 
greater in the past. 

DISCUSSION 

Deformities among leprous Ryukyu Is
landers were noted to be numerous , with 
multiple lesions affecting a large number of 
patients. They reflect late manifes tations of 
leprosy, occurring in the majOlity of pa
tients with inactive disease. This survey 
revealed that these patients had not sought 
early trea tment, but instead had sought 
late refuge. 

Although the number of deformities is 
large, it does not correlate with the extent 
of problems due to disease. Many of the 
late deformities were beyond need for sur
gical reconstruction. Their main problem 
was the preservation of remaining parts, 
which is accomplished by instituting pre
ventive measures. 

In other instances, when reconstructive 
surgery is performed, the results would not 

be entirely satisfactory. This is due to the 
morbidity of late deformiti es, which is in
creased by the presence of multip le and 
secondary complications such as digital ab
sorption and contractures. Another disad
vantage is the fixed-habit pa ttem , especial
ly of the hand, which had developed over a 
period of many years. It is difficult to 
overcome the habit in spite of successful 
surgery and intensive instructions for 
rceducation of tendon transfer procedures . 

Although extremities ideal for recon
structive surgery were not common, mu ch 
can be done to improve the functions of 
either the hand or the foot. A return of the 
function of opposition to the thumb with 
total intrinsic loss enables the patient to use 
the hand for basic functions. Also, the cor
rection of deformed feet to provide an even 
distribution of weight bearing on the sole is 
fundam ental in preventing foot problems. 
For the deformiti es in which function of 
the remaining part cannot be salvaged, 
amputation is performed. 

It is recognized that a number of patients 
are institutionalized and have no plans to 
leave the leprosaria. They have become 
psychologically and sociall y adjusted, livin g 
in a community with other patients who 
have similar deformities. It may .be said 
that they are psychosocially rehabilitated to 
their new environment. 

Various features of deformity as encoun
tered in this survey support the concept 
proposed by Marshall et aT. ( ~) that "de
formity is leprosy." This concept must be 
changed. The majority of deformities oc
curring in patients with leprosy can be 
prevented, and many deformiti es that aTe 
developed can be corrected. The two main 
avenu es of approach ar'e through preven
tion and surgical rehabilita tion. Preventive 
measures are most effective when insti
tuted early in the course of the disease, 
whereas reconstructive surgery is most 
effectively applied for patients who possess 
mobile joints and normal lengths of their 
digits. 

The vicious cycle of misinformation re
garding leprosy and its stigma of deformity 
must be interrupted. This may be accom
plished to a large extent by integration of 
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the ca re of patients with leprosy in the 
general hospitals . This WOll Itl hasten the 
understanding ' of the disease an d rea liza
tion that leprosy is not dissimi lar to other 
infectious diseases. 

SUMMARY 

This study was made to ascertain the 
nature and ex tent of the problems of defor
mity among the patients with leprosy hos
I?italized at the Airaku-en and Nansei-en 
leprosaria in the Ryukyu Islands. It is a 
continuation of the work evaluating the 
prevalence of the disease in the Ryukyu 
Islanders by Brubaker and McCullough. 

Little is known about the history of the 
RyukYll ( or Loochoo ) Islands and their 
people, except that their culture was pre
dominantly influenced by the Chinese dur
ing the 14th to the 19th centuries and by 
the Japanese during the 19th and 20th 
centuries. 

The first known efforts to cope with the 
problem of leprosy in these islands were 
made during 1937 by The Mission to Le
pers, whieh or~ani:zation was composed of 
the pastors of th e Okinawan churches. The 
original leprosaria were destroyed during 
World War II , but modern fa cilities have 
been built to replace them. 

It is of interest that the population densi
ty in Okinawa is probably the great rst in 
the world, and that the prevalence of lep
rosy is high . 

The prevalence of leprous deformities 
was also found to h e high, with multiple 
deformities affect ing a large number of 
patients. A simple classification of leprous 
deformiti es was used as a basis for com
piling the data. The number and types of 
deformity were studied in relation to age, 
sex, clinical types of leprosy, and the com
monly affected areas of the body, viz., the 
fuce, handsandfeet 

The survey indicates that deformity has 
heen neglected and that by virtue of its 
pre\alence and advanced development, 
support is given to the misconception that 
"d eformity is leprosy." 

An active program of surgical rehabilita
tion and prevention of leprous deformities 
is needed for the Ryukyu Islands. Only 

when these measures arc institut ed as part 
ul a ll overa ll program fo r leprosy control 
will the a ttilllClc of the people be influ
cnced to accept leprosy as another infec
tious disease requiring treatment for both 
dise:lse activity and deformit y. 

RESUMEN 

Estc cstudio Fue hec!lO para determinar Ia 
natu raleza y ex tensi{lIl del problema de la de
h)rmidad entre pacien lcs C\ 11 lepra hospitah 
zados en los leprosarios de Airaku-en y ]\Tansei
en en las Ryukyus Islands . Es una continua
cion del trabajo para eva luar la prevalencia de 
In enfermedad en los Islei'ios de Hyukyu reali
zado pOI' I3rubaker y McCullough. 

Poco se conoce acerca de la historia de las 
l.I yukyu Islands 0 de su pueblo, excepto que 
su cullura rue predominantemente influenciada 
pOI' los C hinos durante los siglos ] 4 al 19 y pOI' 
los Japoneses durante los siglos ] 9 y 2U. 

Lo.~ primeros es fu erzos conocidos para afrclIl
tar e l pl,lulema de 1a lepra en esas islas fu erOlI 
hechos durante el al'io 19.37 pOI' The Mission to 
Lepers, l'uya organizacic)I1 estaba compuesta 
de los pas tores de las iglesias de Okinawa. Los 
leprosarios originales fu erJ n des truidos duran 
te la 2 0 Guerra Mundial, pero se han construi
dos facilidades modernas para reemplazarlos. 

Es de interes q ue 101 densidad de problacion 
en Okinawa es probablemente 101 mayor del 
Illundo, y que la prevalencia de la lepra es alta 

La prevalencia de deformidades de la lepra 
se encontro tam bien ser IllUY alt a, con las 
multiples defonnidades afectando un largo 
nlnnero de pacientes . Una c1asificacicln simple 
de deformidades de la lepra se uso como base 
para reunir la informacic)n . E I nlllll ero y tipo 
de las defonnidad es fu eron estudiadas en re
lacion a la eclad , sexo, tipos clinicos de lepra y 
las areas del cuerpo comunmente afectadas, v. 
gr: cara, Illanos y pies . 

EI es tudio indica que no se habian prestado 
atencion a las defOlmid ades que en virtud de 
su p revalencia y desarrollo avanzado, se da 
a~oyo al concepto errado que "deformidacl es 
lepra." 

Un activo program a de rehabilitacion 
quirurgica y prevencion de las deformidad es 
de lepra es necesario para les Hyukyu Islands . 
Solamente cuando estas medidas se es tablecen 
como parte de un program a general para el 
control de la lepra la actitud de las personas 
,en\. influenciada de modo que acepten la lepra 
como otra enfermedad infecciosa que requiere 
tratamiento tan to para 101 enfermedad como 
para las deformidades. 
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RESUME 
Cette etude a ete menee pour evaluer la 

nature et l'e tendue du probleme des multila
tions parmi les malades atteinls de lepre e t 
h ospitalis ~ s aux leproseries de Airaku-en et de 
Nansei-en, dans les Iles Ryukyus. Elle constitue 
la poursuite du travail en tame par Brubaker e t 
\l cCullough pour evaluer la prevalence de la 
maladie chez les autochtones des lies Ryukyus . 

On connalt fort peu l'histoire des Iles Ryu
kyus (ou Loochoo ) e t de leurs habitants, si ce 
n'es t que la culture a ete inHuencee de maniere 
predominante par les chinois du 14cme au 
1geme siecle et par les japonais au cours des 
1geme et 20eme siecles. 

Les premiers eflorts conllus pour s'atta<juer 
au probleme de la lepre dans ces lIes date de 
19.37, et sont dus ,\ la t-. lission to Lepers. (' r
ganisation qui etait constituee de pasteurs des 
eglises cl'Okinawa. Les lCproseries du debut 
furent detruites au coms de la seconde guerre 
mondiale, mais des installations modern es ont 
ete construites pour les rem placer. 

II est interessant de signaler que ]a dens il (' 
de Ia population ,\ Okinawa es t probablement 
]a plus forte du monde, et que ]a prevalence 
de la lepre y est e levee. 

On a ega lement observt'> que la prevalence 
des mutilations lepreuses e tait t'> levee, et flu'un 
grand nombre de malades s()ufrraient de muti
lations multiples. Une classincahon simple des 
mutilations lepreuses a e te utilisce pour an
alyser les donnees. I.e 11'lJnbre. ainsi que les 
types, de mutilations r nt e tc (t 1l'li{s en fnnction 
de l'ilge, dll S2xe, tlu type clini clue de la lepre, 

e t des regions tlu corps communement atleintes, 
c'est a dire Ie visage, les mains et les piecls . 

Cette enquete montre que Ie problcme des 
mutilations a ete neglige, et qu'en raison de la 
prevalence de ]a maladie e t de son degre 
d'avancemen t, ]a conception erronee selon la
quelle la lepre est assimilce aux mutilations 
en es t renforcee. 

Un programm~ actif de rehabilitation chi
rmgicale e t de prevention des mutilatiolls 
lepreuses es t requis pour les lIes Hyukyus. 
Ce n'est que lorsque de telles mesures auront 
e te intituees, dans Ie cadre d'un pr.J gramme 
gloha l de IlItte anti-Iepreuse, que l'atlitude de 
]a population pourra e tre inHuencee de maniere 
,\ lui faire accepter la lepre comme une maladie 
infectieuse parmi d'autres qui requiert un 
traitement a ]a fois pour la maladie et pour les 
mutilations. 
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