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ABSTRACT

Our era is characterized by the rapid
improvements in treatment in all areas of
medicine. But we should not forget those
pioneers who, with their medical actions and
inspiration, changed the course of their era
and left their mark on medical history. One
of those is the Greek surgeon Emmanuil
Kondoleon (1879-1940). His brilliant scientific
personality, numerous teaching activities, and
his notable publications made him a distin-
guished Professor of Surgical Pathology. At
the beginning of the 20th century, when very
little was known about lymphedema and
especially its treatment, Emmanuil Kondoleon
arrived on the scene with his own original
technique that led the surgical treatment of
lymphedema for more than 50 years. Made
famous as Kondoleon’s procedure, his
technique included wide excision of the fascia
and concomitant partial excision of the hyper-
trophic tissue. Such important personalities
as Kondoleon set great examples in medical
history and inspire future young generations
of physicians.
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Lymphedema is an abnormal accumu-
lation of protein-rich fluid in the interstitium
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which causes chronic inflammation and
reactive fibrosis of the affected tissues.
Lymphedema manifests as swelling of a body
part, most often the extremities, and can be
distinguished as primary or secondary
lymphedema. Treatment can be conservative
or surgical (1). In this article we describe an
important personality, the first to introduce
the modern surgical management of
lymphedema — Emmanuil Kondoleon (Fig. 1).
Information on the life and surgical activities
of Emmanuil Kondoleon was obtained from
the archives of Aretaieion University Hospital
and Hippokration University Hospital the
two major Greek hospitals in which he
worked. Moreover, we studied archives from
the Department of History of Medicine at the
University of Athens and the Hellenic
Surgical Society.

Emmanuil Kondoleon (1879-1940) was
born in Kythera, a beautiful island in the
south of Greece (Fig. 2). He graduated from
the University of Athens Medical School and
then completed four years of postgraduate
studies in Surgery in Germany, France, and
England (2,3). He became a surgical registrar
in 1908, an Assistant Professor in 1910, and
an Associate Professor at the Aretaieion
Hospital in 1921. Finally, he was appointed
Professor of Surgery and Chairman of the
Propaedeutic Surgical Clinic and Surgical
Pathology in 1924. He trained many medical
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Fig. 1: Emmanuil Kondoleon (1879-1940)

Fig. 2: Kondoleon’s birthplace in Kythera, Greece

students and surgical residents, published
numerous papers, and edited a textbook
called Surgical Diagnosis in 1926. He was
also elected president of the Greek Surgical
Society. He presented the famous Kondoleon
procedure in 1912. In 1940, he suffered
perforation of a duodenal ulcer and died a
few days after operation (1-11).

But what was the famous Kondoleon
procedure? It was a revolutionary technique
for the surgical treatment of the lymphedema
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in an era when almost nothing was known
about lymphedema and its treatment. At

the time, lymphedema was commonly
referred to as “elephantiasis” — a descriptive
term meaning the presence of a monstrous
disfiguring disease (12). Rudbeck from
Sweden followed and Bartolinus from
Denmark used the term “lymphatic vessel”
in 1653 (13,14). A description of the clinical
manifestations and possible etiology of
lymphedema was given by Von Mikulicz,
who also performed the first wedge resections
of hypertrophic tissue in 1900 (15-17).
Handley in London performed the first
“lymphangioplasty” by placing silk sutures
along the limb in order to assist the drainage
of lymph in 1908 (18). In Amsterdam,

Lanz tried to divert lymph flow from the
subcutaneous compartment to either the
intramuscular or the subperiosteal lymphatics
by performing fenestration of the fascia and
the bone respectively in 1911 (19). Finally,
there was the first separation of lymphedema
from elephantiasis during the third decade
of the 20th century (20,21).

Kondoleon started his approach to the
treatment of lymphedema by making some
experimental and clinical observations. He
observed in dogs that lymph flow can pass
through the muscular system, and he also
noted its drainage through the subcutaneous
tissue. Moreover, he observed in humans with
lymphedema that the fascia is usually hard,
thickened and fixed to the surrounding
adipose tissue. These observations led to the
development of the Kondoleon procedure
(1912), which included a wide excision of the
fascia with concomitant partial excision of
the hypertrophic adipose tissue (4,5). During
a two-month period, Kondoleon applied his
procedure in seven patients with very good
results. After a two-year follow-up period, he
confirmed that moderate to good results
persisted in all patients (6,7). By 1940, he had
operated on 35 patients and achieved clinical
improvement. Soon, the reputation of
Kondoleon’s procedure spread around the
world. Matas (US) operated on 7 patients and
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Gessner (US) 3 patients in1913 (22,23).
Royster (US) operated on 1 patient in 1914
and Sistrunk (US) operated on 7 patients in
1918 (24,25). At the 69th Annual Session of
the American Medical Association in Chicago
in 1918, it was hailed as the unique surgical
treatment for patients with elephantiasis (25).
Additionally, in 1954 Kinmoth said that
Kondoleon’s procedure offered significant
relief to many patients (26). Between 1965-
1970, Thomson in London developed a
technique called Thomson dermal implant
which was a modification of Kondoleon’s
operation (27).

In conclusion, the famous Kondoleon
procedure remained the basic surgical
treatment of lymphedema for more than 50
years (28,29). Such important personalities
as Kondoleon set great examples in medical
history and inspire the younger generations
of physicians to follow them. Kondoleon’s
procedure was the basis and the stimulus for
the evolution of modern surgical techniques
which have been developed in the more recent
years by Campisi, Boccardo, Baumeister,
Brorson and many others who strive to find
the optimal surgical treatment to better the
lives of patients with lymphedema (30-32).

REFERENCES

1. Foeldi, M, E Foeldi, S. Kubik: Text book of
Lymphology. Urban and Fischer Verlag,
Munchen, 2003, 232-233.

2. Panetsos, G: The history of the 1st
Propaedeutic Surgical Clinic of the National
and Capodistrian University of Athens
(Greek). Thesis, University of Athens, 1981.

3. Kouzis, A: History of the Medical School. 100
years 1837-1937. Athens: Pyrsos, 1939, 46.

4. Kondoleon, E: Die operative Behandlung der
elephantiastischen Oedeme. Zbl. Chir. 39
(1912a), 1022-1025.

5. Kondoleon, E: Die chirurgische Behandlung
der elephantiastischen Oedeme durch eine
neue Methode der Lymphableitung. Muench
Med. Wschr. 59 (1912c¢), 2726-2729.

6. Kondoleon, E: Zur Frage der Lymphdrainage
bei elephantiastischen Oedemen. Zbl. Chir. 50
(1923a), 443-445.

7. Kondoleon, E: Zur Frage der Lvmphdrainage

Permission granted for single print for individual use.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

44

bei Elephantiasis. Zbl. Chir. 50 (1923b),
1667-1669.

Geroulanos, M: Memoirs 1867-1957. Athens:
Kastaniotis, 1996, 237-238.

Kondoleon, E: Die lymphableitung als
Heilmittel bei chronischen Oedemen nach
Quetschung. Muench Med. Wschr. 59 (1912b),
525-526.

Kondoleon, E: Die Dauerresultate der
chirurgischen Behandlung der
elephantiastischen Lymphoedeme. Muench
Med. Wschr. 62 (1915), 541-542.

Kondoleon, E: La pathogenie et le traitement
de I’elephantiasis. Arch. Ital. Chir. 51,
Donati-Festschr. 2 (1938), 464. Reference in
Zentr.-Org. Ges. Chir. 97 (1940), 488-491.
Brunner, U: Das Lymphoedem der unteren
Extremitaten. Bern: Verlag H. Huber, 1969, 13.
Rudbeck, O: Insidae structae ductibus
hepaticis aquosis et vsais glandulorum serosis
aortica editis a Thoma Bartolino, Ludg.
Bataba, 1654.

Bartholinus, T: Vasa lymphatica huper
Hafniae in animantibus inventa et hepatis
exsequiae, 1653.

Meige, H: Dystrophie oedemateuse
hereditaire. Presse Med. 6 (1898), 341-345.
Winiwarter, A: Die Elephantiasis. In:
Deutsche Chirurgie, Lieferung 23. Ferdinand
Enke Stuttgart: Verlag, 1892.

Von Mikulicz, J. Keilexzision von Mikulicz..
In: Das Lymphoedem der untren Extremitaten.
Brunner, N (ed.). Bern: Verlag H. Huber,
1969:207-9.

Handley. WS: Lymphangioplasty. Lancet 1
(1908). 783-787.

Lanz, O: Eroffnung neuer Abfuhrwege bei
Stanung im Bauch und in den unteren
Extremitaten. Zbl. Chir. 38 (1911), 152-153.
Hudack, SS, PD McMaster: The lymphatic
participation in human cutaneous
phenomena. J. Exp. Med. 57 (1933), 751-756.
Drinker, CK, ME Field, J Homans: The
experimental production of edema and
elephantiasis as a result of lymphatic
obstruction. Am. J. Phys. 108 (1934), 509-516.
Matas, R: The surgical treatment of elephan-
tiasis and elephantoid states dependent upon
chronic obstruction of the lymphatic and
venous channels. Am. J. Trop. Dis. Prey.
Med. 1 (1913), 60-85.

Gessner, RB: Discussion in: WS. Sistrunc:
Further experiences with the Kondoleon
operation for elephantiasis. JAMA 71 (1918),
806.

Royster, HA: Elephantiasis and the
Kondoleon operation. JAMA 17 (1914), 20-22.
Sistrunc, WE: Further experiences with

Reproduction not permittion without permission of Journal LYMPHOLOGY



45

26.

27.

28.

29.

30.

Kondoleon operation for elephantiasis. JAMA
71 (1918), 800-805.

Kinmonth, JB, GW Taylor: The lymphatic
circulation in lvmphedema. Ann. Surg. 139
(1954), 129-135.

Thomson, N: Buried dermal flap operation for
chronic lymphedema of the extremities. Plast.
Reconstr. Surg. 45 (1 970), 541-548.
Dimakakos, PB, N Arkadopoulos: E.
Kondoleon: The man behind the procedure.
Int. Angiol. 19 (2000), 84-88.

Schnur, PL: Surgical treatment of lymphedema
— a reappraisal. 18th Annual Meeting of the
Am. College of Angiology, Tucson, Arizona,
October 17-21, 1976, p. 182-187.

Campisi, C, D Davini, C Bellini, et al:
Lymphatic microsurgery for the treatment of
lymphedema. Microsurgery 26 (2006), 65-69.

Permission granted for single print for individual use.
Reproduction not permittion without permission of Journal LYMPHOLOGY

31. Baumeister, RGH, TJ Siefer: Microsurgical
lymph vessel - Transplantation for the
treatment of lymphedema. Lymphology 14
(1981), 90.

32. Brorson, H, K Ohlin, G Olsson, et al:
Controlled compression and liposuction
treatment for lower extremity lymphedema:
Lymphology 41 (2008), 52-63.

Evangelos P. Dimakakos, MD
Chaimanta 27B Maroussi
Athens, Greece 15122
Telephone #: +30210- 6140560
e-mail: edimakakos@yahoo.gr





