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One of the distressing conditions that is fairly frequent in the 
tropics is elephantiasis. Up to the p resent ti me the Kondoleon op­
oration has o'ffererl th e best means for reli ef . This op,eration was 
first described by Kondoleon, in Gr eece, in 1912. The principle 
up on which it was based was the establishment of an anastamosis 
between the superficial and deep lym phatics. Th e results, however , 
have been disappointing. In 1928 Burke f") reported his exper ience 
with this oper ation an d eoneluded that th e Kon doleon operat ion, for 
the cure of elephantiasis, has offered discouraging results . Even 
Kondoleon (2) in 1924, twelve years after he int r oduced it, made 
the foll owing statement : 

" A complete cure was realized only in 8 few C3.lleII, and then when there 
was no sclerosis and when th e edema wall not of long standing. The ultimate 
outeome has not been as good as was expected at fullt , but sufficient to julltify 
the operation." 

Consequently, when a new procedure was introduced by Auchin­
eIoSS(8) recently, which would appear to offer better results because 
of the principles upon which it is based, it was received here with 
a good deal of enthusiasm. 

During the past year O''Connort") has made some very im­
portant discoveries culminating many years of study of filariasis. 
Since elephantiasis in P orto Rico is associated with filarial disease 
and lymphangitis, in fac t O 'Connor 's work would seem to indicate 
that the filar ial worm is the etiological agent, it was natural that 
patients with elephantiasis would be thoroughly studied, first for 
the purpose of establishing the etiology of the lymphangitis and 
second to throw more light on the pathology and etiology of the local 
condition. 

As a result of this work, aided materially by Goldenf") , who 
411 



'12	 PORTO RICO JOURNAL OF PUBLIC HEALTH AND TROP. MEDIOINE 

studied the condition with the X-Ray, the following facts were es­
tablished : 

I.	 The presence of exte nsive fibrosis of th e subcutaneous ti s­
sue with thick ening and oblit erat ion of th e vessels and 
lymphatics. 

2.	 The calcification of the filarial worms, the deposit of cal. 
cium in the t issues, and the calcification of the blood 
vessels. (These areas of calcification can be demon ­
strated by the X- Ray by using Golde n's technique .) 

a. The presence of the filarial wor ms deep in the 'sub-cutane­
ous tissue or lying on the deep fascia. 

Auchineloss proposed the removal of this elephantoid tissue with 
the deep fascia, thereby removing the diseased tissue an d the filarial 
Worms lying in intimate contact with the deep fascia, and obviously 
permitting the establishment of a better lymph drainage for the 
eubcutaneous t issue that has been left , which then lies in direct con­
tact with the muscle. This proc edure would also bring the leg to 
a relat ively normal shape and size. 

To do thi he makes a vertical incision from just below the knee 
to the ankle, along the ti bia. At the upper an d lower ends of this 
incision h makes obliquely transverse incisions. This permits the 
dissection both laterally and medially of a wide flap of skin extend­
ing. to the midsaggital plane or even posterior to it. Care is t aken 
to leave sufficient subcutaneous tissue with the skin flap to maintain 
its blood supply. The exposed undsrlyin.... subcutaneous tissue and 
the deep fascia are then removed, the excess skin cut away and the 
"o·emain ing skin flaps snuggly sutured. In legs that are extensively 
involved a second operation about two weeks later may be carried 
out, at this time making the approach from the posterior asp ect 01' 
the leg. It has been sugg ested hy some t hat in cases where only 
limited areas arc involved these area's alone may be r emoved by an 
approach directly over them . 

'Ve have car ried out thi's procedure in th e following five cases: 

Coso 1.-Mrs. 1. V. L. , ag e 32. Ne. 8 University Hos pita l. En tered 
December 16, 193Q-Dischnrged .Tan. 6, 1931. 

Chief complaint : Elepbant oid swelling of the lef t ankle regi on. One­
year duration. 

Present iuness : Ele ven years ag o she ha d a typical a ttack of lym­
phangitis involving the left leg; two years la ter a similar attack; then 
all attack once a year until three yea rs ago . For the past three yenra 
she has had an attack every mont h. Whil e the leg would swell with every 
attack she has only had a persistent swelling f or the past year. 
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Examinati on of the left leg showed an Increased thickness of the under­
lying snbeutaneous tissue of its outer aspect just above the external mal· 
leclus and extending to the back and inner side. In this area her attacks 
of lymphangi ti s usually begin. There was als o an area over th e mid dle 
of the leg anterior to the medial side of the tibia where a ttacks occasionally 
began. 

Because of the increased fibrosi s over the late ral aspect of the leg 
and because most of the a tt acks commenced in this a rea it was decided 
to do a modified operation wit h a lateral approach. It was als o decided 
to remove a sma ll amount of underlying subcutaneous tissue and f ascia 
from the area on th e medial aspect of the leg where some attacks started, 
and from the region of the internal malleolus where there was some 
swelling. 

The patient was kept in bed for one week with the leg elevated. Tho 
skin was clean aud in good condition and it was felt safe to operate. 
She was operated December 23, 1930. (Sec Figure 1.) 

Pathological report of the tissue removed: "Throughout the sub­
cutaneous fatty t issue are dense ba nds of collagenous connecti ve ti ssue in 
which many of the lymphatic capillaries show hypertrophied walls. Abon t 
some of the blood and lymph channels are small but dense accumulations 
of lymphocytes and plasma cells. 'l'here arc areas of odema, more nume­
rous in the fibrou s septa. Diaguosia-e-Chronic edema. ( Elephantiasis ) 
(Koppiseh ) . " 

This patient developed a slough of th e skin along the line of 
th e incision ·on th e lateral aspec t of the leg for almost its whole 
length, In some place the slough was one inch wide. This was 
due to a too close dissection of the skin. It was two months after 
operation before this woun d was healed. The other wounds healed 
by primary union. This patient has also had one other unfavorable 
sequela. It is a p it t ing edema of the foot . Dr. del 'I'orof ") haa 
also had the same exper ience in a case of this character where the 
fibrosis was not marked. E vidently the cutting of the sap henous 
vein in these mild eases interferes with t he return blood supply suf­
ficiently to r esult. in this swellinc, In the more advanced cases this 
does not occur. indicating that an adequate collat eral circulat ion 
has already been established. 

The only favorable result we have had in this case iii th e absence 
of attacks of lymphangitis. At the ti me of writing this art icle it 
i. three months after the operat ion . Before her operation she had 
an attack every month. (See F igures 3 and 4.) 

Case S.-Mrs. A. L., age 18. No . 394 Uni vel'llity Hospital. Entered 
Decembe r 9, 1930. Discharged Jan. 16, 1930. 

Chief c01nplaint : Elephantiasis for one-year duration involving the 
right leg. 
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Present illncss: The patient had an attack of lymphangiti s ab out three 
years ago. This was her only attack. Following this there W all a gradual 
in crease in the size of her leg until one yea r ago when it rea ched its 
present size. 

E xa mina ti on of the lef t leg shows very mar ked enlargement f rom the 
knee down but most marked around the ankle and fo ot. The skin is much 
thickened, hard, rough and dirty. The subcutaneous tissue is fibro ti c. 
There is no pitting 0 11 pressure. (Seo F igures 5 an d 6. ) 

This patient was kep t in bed with the leg elevated for twenty 
days pre-operat ively du r in g which t ime th e leg was cleaned as 
thoroughlly as possible. There was some lessening in size and some 
softening of the 'subcutaneous tissues at the end of this period. 
She was operated December 29, 1930. (Notc.- Beforc operating 
this case and the subsequent ones, but a fter anesthesia, the ·leg was 
t.ight ly bandaged from the toes to the knee wit h a rubber banda ge. 
A tourniquet was then applied jn'st above the knee. As a result (,f. 
this procedure there was no bleeding during the operat ion). (See 
F igu re 7.) 

The patient made a very satisfa ctory r ecovery. The woun d 
healed by primary union. The final condit ion of the leg was very 
much better than before the operation but her involvement WIIS so 
extensive tha t an other operation will be necessary. (See Figure 8.) 

Cnsc S.- Mr. N.P ., age 43. N o. 48 University Hospital, entered De­
cember 17, 1930; discharged March 16, 1931. 

Chief c on~p laill t: Elephantiasis of the left leg for f our years" 
duration. 

Present illness: Swelling in the left leg was first noticed ab out 
eighteen yea rs ago. Three years ago he hnrl his firRt a ttack of acute 
lymphangitis. He has had three subsequent attacks, the last one eight 
days ago. 

E xaminati on of the Jeg shows that it is only slightly larger than the 
right. N o marked eJephan toid condi ti on. There is some thickening of the 
skin and the subcutaneous tissues a re hard: There are :l number of Arnall 
ulcers on th e leg, ono on the medial aspect j ust above th e malleolus . 
(See Figure 9.) 

The pat ient was kept in bed for sixteen days preoperatively wi th 
the leg elevated. The skin was cleaned and the ulcers treated. Ail 
healed in this time except the one just above the malleolus. We 
decided, howev er , th at if we removed this ulcer bv a wide incision . , 
discarded the in struments that we used and thoroughly iodinized 
it, we eould proceed with safety. Operation .January 2, 1931. (See 
Figure 10.) 
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PathoZogicaZ report: "All sections sho w dense ban ds of colla ge nuus 
flbrona tissue throughout the fat lobules of the subcutaneous layers. There 
are peri-vas eular a ccumulations of plasma cells and lymphocytes. There 
is some edema of the fibrous sep ta. The most interesting changes are 11\ 
the blood vessel s. The medium-sized vessels appear to have much t hicker 
wa lls than would be expected from the calibe r of the lumen. The Iym­
phaties have greatly hypert rophied wa lls, the smooth muscle :llbers of which 
are irregularly arranged. No areas of calcification and 1\0 worms. Diag­
nosis: Chronic edema (elephant iasis). (Koppisch ). " 

'l'he pat ient developed an infection at th e lower end of the 
wound, evidently from the ulcer that was removed. As a result about 
six inches of the tibialis ant icus tendon was destroyed. The patient 
was in the hospit al for sixty-nine days postopera tively. On the 
fifty- fifth day a t ierseh graft was planted over t he granulat ing 
wound and four teen days later he was discharged. (See F igure 
]1.) 

This case illustrates the absolute necessity of having the leg fre e 
from infect ion. At the present time he has some swelling of the 
foot. Flexion is limited., al though he manages to walk without 
l'ny difficulty and has no pain. 

Case I .-Mrs. L. L. F., age 42. N o. 397 University H ospit a l. E ntered 
January 8, ]931; discharged February 4, 1931. 

Chief Complaint : Swelling of both legs, especially the lef t , with 
thickening of the skin. Re current attacks of lymphangitis. 

Present illness : There has bee n swelli ng of her legs f or a pe ri od of 
sevent een years, with frequent attacks of chill s, f ever , and pain in the leg, 
typ ical of lym phangitis. She has not had an a ttack of lymphangitis for 
two yea rs . 

Examination: B oth legs show SODle swelli ng from the ankle to the 
knee with some thickening and fibrosis through the middle part of the leg. 
This is mor e marked in the left leg than the right. (See F ig ure ]2.) 

The patient was kept in bed for tw elve days before operat ion. 
The skin was in good condition, the swelling was less marked and 
there was some soft ening of th e tissues at that time. Operation, 
January 19, 1931. (See F igu re 13.) 

Patholog ical report : " Throughout. the subcutaneous f a t ty tissue ru n 
dense fibrous bands whi ch are edemat ous. An occasional ly mph at ic wit h 
hypertrophied wall is seen. There are ra ther scanty and small perivascular 
accumulations of round cells. One secti on through a medi um-steed ar tery 
shows beginning calcification of th e tunica media, Dia gnosis-Chronic 
edema.-(Koppisch ) . " 

The pat ient made a very sat isfactory postoperative convalescence, 
the wound healing by primary union. (See F'igures 14 and 15.) 
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The result in this case would appear to be very satisfactory. 
There has been no pitting edema of the leg. She has no pain or 
discomfort. If the condition remains 'satisfactory for a period of 
six months the oth er leg will be operated on. 

CG8e 5.-Mrs. L. M., age 28. University H ospital. Entered January 
8, 1931; discharged March 17, 1931. 

Chief Complaint : E lephantoid swelling of th e right leg f or fourteen 
yeaI'll. Attacks of lymphangitis. 

Present Illness: Th e swelli ng in her leg star ted f our teen years ago, 
followed in ab out six months by her first a ttack of lymphangitis. Sinr:e 
then she has had two attacks of sever e lymphangitis every year up to th e 
present time. Her last attack was th ree weeks ago . I n 1918 II K ondoleon 
oper ation was performed. For about one yenr after this operation her leg 
was somewhat sma ller, but then beg an t o increase in si ze. 

Examiflation: The left leg is apparently normal in size. '1'he right 
leg is very much enlarged and irregular. The skin an d subcutaneous 
tissues are thick, hard and lumpy, There is no enlargement above the 
knee. On the inner and outer aspect of th e leg is a scar extending f rom 
the ankle to knee, the site of the f ormer K ondoleon operation. The skill 
is clean and in f air condition. (Sec Figur e 16.) 

The patient was kept in bed for 25 days before operation. Dur ­
ing this period there was not very much change in the size of the "leg. 
The tissu es may have become a lit t le softer. First operat ion Jan­
uary 6, 1931. An terior approach. (See Figure 17.) 

The convalescence was uneventful except for the accumulati on 
cf some serum under the skin flap. This necessitated a small 
counter incision lind drained for about one week. • The st itches wer e 
removed on the thir teenth day. The wound healed by primary 
union except for a small area at the upper end of th e ver t ical inei­
sion. 

Second operation, February 20, 1931. Posterior approach. (See 
Figure 18.) 

Pathological report: "The secti ons show broad bands, of conne cti ve 
tissue passing t hrough th e fa t with a thick mantle of lymphocytes about 
the blood-vessels. In all of these sections are found numerous mierofllaria e, 
some of which are calcified, others stain with eosin . They appear brittle 
a s they are often fragmented transvorsely. I n one secti on t he microfi­
lariae are calcified and about them are depos its of calcium in the eou­
nective tissue. In many of the sections the arteries are sclerotic an d their 
lumina narrowed. In one secti on a small vessel, apparently an a r tery, has 
a deposit of calcium occupying chiefly the adventitia an d the out er part 
of the media, No giant cells are found . Some of th e lymphati cs are 
distended. Diagnosis; Filariasis. Elephantiasis.-(Von Glahn)." 

The convalescence was uneventful. Th e stitches were removed 
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on the sixteenth day. The wound healed by primary union. No 
serum collection. (See Figures 19 and 20.) 

'I'her e is a marked improvement in the appearance of the leg 
although it is still enlarged. She has no pain or discomfort upon 
walking. 'I'he immediate result is satisfactory. 

DISCUSSION 

Prom thi s small experience we would draw the following conclu­
sions : 

1.	 In the selection of cases it would seem desirable to select 
the f~irly well advanced cases, with at least a three plus 
fibrosis. The three well ad vanced cases in this group 
gave the best results.	 . 

2.	 If fairly mild cases are 'selected with very little increase 
in the size of the leg, as in Case 1, ther e is considerable 
doubt in my mind whether a localized pr ocedure is of 
any value. Our reason for operat ing these cases would 
be to 'stop the attacks of lym phangit is and to prevent 
any further advance of the condition. Since the present 
view indicates that t he filar ial worm is the etiological 
f actor , and since we know that it is rather widely dis ­
seminated in the 'subcutaneous tissues it would seem 
reasonable to do an extensive dissection in order to be 
as certain as possible th at all the worms were removed. 
The operation in this type of case is somewhat disfigur ­
ing, is associated with postoperative edema of the foot 
an d the ankle and it is not entirely free from danger 
so that at this time we do not feel we are jus tified in 
advising it. 

3.	 I n all cases the patient should be kept in bed for at least 
ten days preoperat ively with the leg elevated. This 
t ime can be well spent in preparing the leg surg ically. 
Some cases will r equi re a considerably longer period de­
pending upon the condition of the 'skin an d th e amount 
of swelling. . 

4.	 No case should be operated on with the slightest local in­
fect ion, 

It will only be after three or more years have passed that th e 
value of this operation can be determ ined. Frequently th e Kon­
doleon operation was followed by f reedom from attacks of lym ­
ph angitis an d improvement in the condition of the leg for a num­
ber of year'S, then to have the whole picture recu r, often with greater 
intensity. 

In this group of cases we would criticise our conservatism. The 
fear of injuring the blood supply to the skin flaps prevented our 
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remo ving as much tissue, in some instances, as we should have. We 
are now convinced that the Haps are in no danger provided from 
one-fourth to three-eighths inch of subcutaneous tissue is left with 
the skin. 

As a result of the X-Ray studies that are being carried on hj' 
Golden, and the investigations by 0 'Connor of the life cycle of the 
filarial worm and its reaction in the tissues it is expected that the 
indicat ions and modification of this operation will, in a short time, 
be more definitely established. Our present impression is that 
Auehincloss has made a very definite contribution to the t reatment 
of elephantiasis, and that time will jU'stif~' t his conclusion. 
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FIG. 1 

CASE I.-Mrs. I. V. L. Pre-operative X-ray of the left leg.
 
"Fibrosis two plus-more marked on the lateral and
 

medial aspect and in the lower than in the
 
upper part of the leg. Golden. ••
 



FIG. 2
 

CASE I.-Mrs. I. V. L . X-ray of the tissue removed. "Fibrosis four plus.
 
Presence of a few suggestive calcium shadows. Ruiz Cestero."
 



FIG. 3 

CASE l.-Mrs. I. V. L. Post.operative X·ray of the
 
leg . • 'Fibrosis two plus. No suggestive
 

calcium shadows. RuLz Cestero. "
 



PIG. 4 

CASE I .-Mrs. I . V. L . Photographs taken two months after operation.
 
No te puffiness of the foot and ugly scar at site of slough.
 

PIG. 5
 

CASE 2.-Mrs. A. L. Pre-()perative photograph showing marked 
elephantisis right leg. 



FIG. 6 FIG. 7 

CASE 2.-Mrs. A. L. Pre-operattve X-ray. "Fibrosis OASE 2.-Mrs. A. L . X-ray of tissue removed. ' •Fibrosis 
four plus. No suggestive calcium shadows. four plus. No suggestive calcium shadows. 

Golden." Ruiz cestero.' · 



FIG. 8 FIG. 9 

CASE 2.-Mrs. A. L. Final photograph-two months CASE S.-Mr. N. P. Pre·operative X.ray of the left leg. 
post-operatave ••Moderate elephantiasis with four plus fibrosis. 

Golden." 



FIG. 10 

CASE S.-Mr. N. P. X-ray of the tissue removed.� 
Two strips of skin included. There was only a� 

thin layer of elephantold tissue. "Few� 
suggestive shadows of calcified fila.� 

rial worma. Rulz Cestero.' ,� 



FIG. 11 

,-'-­
CASE 3.-Mr. N. P . Photograph of leg at time of discharge-69 d ;;.ys 

after operation. Note the extent of the slough. 

I 



FIG. 12 

CASE 4.- Mrs. L . L. F . Pre-operative X-ray of the left leg 
"In the middle aspect of the middle and lower third 
there is three plus fibrosis. Probably slight calciflca­
t ion of the fibrous tissue at the lateral and posterior 
junction of t he middle and lower third. Golden. •• 

FIG. 13 

CASE 'I.-Mrs. L. L. F. X·ray of the tissue removed. 
"Suggestive calcium shadows of calcified filarial 

worms. Fibrosis three plus. Ruiz Cestero.'· 



FIG. 14 

CASE 4.-Mrs. L. L. F. Post-operative 
X-ray of leg. • 'Fibrosis three plus. 
No X-ray evidence of suggestive cal­
cium shadows of filarial worms. Ruiz 
Cestero.· • 



FIG. 15 

CASE 4.-Mrs. L. L. F . Photographs eight weeks after operation.� 

FIG. 16� 

__.--.....0lIl 1 

OASE 5.-Mrs. L.!rI. Pre·operative X-ray of the right leg. "Fibrosis very marked 
-four plus-below the knee. No positive shadows. Golden." 



PIG. 18PIG. 17 

-, 

CASE 5.-Mrs. L. M. X-ray of tissue removed at 
first operation. "Fibrosis four plus. There are 

CASE 5.-Mrs. L. M. X-ray of tissue removed ata few suggestive calcium shadows. Buiz ces­
tero." second operation. "Pour plus fibrosis. Tllere 

is ODe suggestive calcium shadow. 
Butz Cestero.' , 



FIG. 19 

i 

J 

, J 

CASE 5.-Mrs. L. M. X-ray ot leg at� 
time of dtscharge.. • 'Fibrosis four� 

plus. No calcium shadows.� 
Ruiz Cestcro.··� 

FIG. 20 

CASE 5.-Mrs. L. M. Photographs five weeks after the first operation. 

d 



FIG. 21� 

CASE 5.-Mrs. L. M. Photograph three weeks after the second operation. 



FIG. 22� 

CASE 5.-Mrs. L. M. Lateral view of the leg at t ime of discharge. 


