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Possibilities of Studying the Deep-sub-fascial Lymphatic System of

the Lower Limbs
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Summary

After mentioning the lymphangiographical methods
for the study of the lower limb channels, the
authors illustrate a new technique which allows, in
at least 15 % of cases, the simultaneous study of
both the superficial and deep lymphatic systems

The study of the lymphatic system has be-
come of interest to investigators only after
the vessels have been successfully demons-
trated in animals and humans following the
injection of vital blue dyes. Significant inter-
est arose after Kinmonth’s (19) successfully
injected these structures with iodinated con-
trast medium and these were demonstrated
by radiograph. In general, the superficial
lymphatics have been cannulated.

Mascagni was able to cannulate the deep lym-
phatic vessels of the foot using a technique in
which the vessels were isolated below the exter-
nal malleolus adjacent to the small saphenous
vein. In this region, usually two vessels can be
cannulated in a fairly standard way as suggest-
ed by Tosatti (37, 26). These lymphatics have
been called the subfascial or deep lymphatics
and they follow the vascular nervous bundle

on the lateral side of the leg.

We developed a technique for routine evalua-
tion of these lymphatics. The vital blue dye

is injected into the subcutaneous tissues of
the heel and following incision of the skin,
behind the laternal malleolus, the lymphatics
can be isolated and cannulated. Contrast me-
dium is then injected and radiographs can be
taken.

Our studies have shown that direct connec-
tion between the different lymphatic systems
of the legs occur. By injecting the “deep” sys-
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tem, the popliteal lymph nodes are usually
visualized (35, 12, 13).

These anastomoses between two systems have
also been shown by Ginzburg (17). Usually
the flow of contrast medium is from the deep
to the superficial system in the lower leg and
from the superficial to the deep system in the
thigh. Clodius (15) reported that when the
two systems are examined in the upper ex-
tremity, obstruction of the lymph flow in the
axilla may result in direction flow from the
deep to the superficial channels. However, in
obstruction, this flow may be reversed (20, 29,
31).

Purpose of the Study

The purpose of the study was to visualize
these anastomoses. What prompted us to in-
vestigate these was the observation in a pa-
tient in whom simultaneously the superficial
and deep systems were visualized. These anas-
tomoses have been demonstrated using tour-
niquets placed just below the knee. This simp-
le maneuver permitted us to study simultane-
ously the deep and superficial systems with-
out a need for two cannulations. We were thus
able to study the lymphatic dynamics both in
normal and abnormal conditions.

Material and Methods

This method was used in 50 patients whose
ages ranged from 30 to 75 years. Males and
females have been examined. In 25 patients
the indication for the study was lymphedema,
in 8 the examination was done to stage the
spread of melanoma. The remaining patients
were studied for staging of lymphoma.
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Fig. 1 The vital colouring
injection shows the collector
which, in 15 % of patients
treated with lymphangio-
graphy, may directly connect
the superficial and deep
system of the lower limbs

Fig. 2a and 2b Simultaneous
evidence of superficial and
deep system by injection of
contrast medium into a
collector of external pre-
malleolar area

Fig. 2a Fig. 2b
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Fig. 3a and 3b The lymphangiography through contrast medium injected into a collector of the foot fourth
metatarsal space may evidence the deep system directly

Results of anastomosis was less frequent than the more

In 15% of the patients, we were able to show  distal ones.

anastomotic channels with flow into the deep
subfascial system. The level of anastomosis was

usually proximal to the fourth intermetatarsal ~ Conclusion
space. In several, the flow was towards the By applying a tourniquet we were able to
lymphatics around lateral malleolus. In 10% show that frequently it is possible to fill the

of the patients, two lymph nodes were demons- superficial and deep systems simultaneously.
trated in the politeal region. Anastomoses were These systems anastomose. It is conceivable
also found between the deep and superficial that by applying extrinsic pressure, lymph
system in the popliteal region, though this type flow can be diverted to the deep system and
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Fig. 5b
Fig. Sa
Fig. 4 Another simultaneous evidence Fig. 5a and 5b Lymphatic collector and dermal back flow of
of superficial and deep lymphatic sys- lower limb in lymphedema. This lymphography was obtained
tem of lower limb by injection into a according to Cariati (10, 11, 12, 13) and Accarpio’s (2) method

sole collector of the foot fourth inter-
metatarsal space
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this mode of drainage could be possibly used
in patients with lymph vessel disease.

References

1 Acconcia, A.: Tecnica per la linfangiografia degli
arti inferiori. Rass. It. Chir. Med. 6 (1957) 50
2 Accarpio, G., M. Nahum, A. Faggioni: Osserva-
zioni su alcuni particolari aspetti del circolo linfa-
tico profondo degli arti inferiori. Rass. Arch.
Chir. 9 (1971) 3
3 Askar, O.M.: Communicating lymphatics and
lympho-venous communications in relation to
deep venous occlusion of the leg. Lymphology
2 (1969) 56
4 Battezzati M., I. Donini: 11 sistema linfatico nella
pratica clinica. Piccin Ed., Padova, 1967
S Belan, A., J. Kole: Detection of different types
of lymphovenous shunt in experimental work.
Kozhl. Chir. XLIV 5 (1965) 344
6 Belan, A., J. Kole, L. Bufka: Prukaz Ruznycg
forem lymfovenoznick spojeni v experimenta.
Rozhledy v chirurgii, XLIV (1965) 5
7 Belardi, P., F. Bresadola, G. Tallero, G. Sorice.
L. Stabilini: Studio della circolazione linfatica
degli arti inferiori nel II stadio della sindrome
post-flebitica. Gazz. Intern. Med. Chir. LXXV
(1970) 4
8 Blott, L. J., J.J. Cincotti: In vivo visualization
of lymphatics. An experimental and clinical study
with reference to the rectum. Surgery 38 (1955)
373
9 Braitwaite, L.R.: Flow of lymph from ileocecal
angle. Brit. J. Surg. 7 (1923) 2
10 Cariati, E.: La Linfostasi. Ed. Piccin. 1978
11 Cariati, E., M. Casaccia, R. Musiani: L’importan-
za dell’ adenolinfografia nello studio morfo-fun-
zionale del sistema linfoghiandolare. Atti Acc.
Fisiocr., XX, Siena 1963
12 Cariati, E., R. Musiani: 1 linfonodi e le fistole
linfo-venose nel drenaggio linfatico. Atti Acc.
Fisiocr., XIII (1963) Siena
13 Cariati, E., G. Accarpio, G. Castrati, P. Alitta:
I linfatici nelle fistole artero-venose congenite
ed acquisite. Rass. Arch. Chir. VI (1968) 136
14 Cariati, E., L. Botta, G. Accarpio: Gravitational
chylolymphatic reflux: an experimental and cli-
nical study. J. Cardiov. Surg. 10 (1969) 246
1S Collette, J.M.: Etude radiologique de la circula-
tion lymphatique superficielle et des relais gan-
glionnaires correspondants. Considerations expé-
rimentales et cliniques. Les diagnostics lympho-
graphiques. Brux. Méd. 37 (1957) 1869
16 Clodius, L., W. Wirth: A new experimental model
for chronic lymphoedema of the extremities (with
clinical considerations). Chir. Plastica (Berl.), 2
(1974) 115
17 Danese, C., M. Howard, R. Bower: Lymphangio-
graphy by subcutaneus injection of water soluble
radiopaque medium. The role of interstitial pres-
sure. Ann. Surg. 155 (1962) 614

271

18 Ginzburg: quoted form Oliva and Stuart

19 Hudak, S., McMaster, P.D.: The permeability of
the wall of the lymphatic capillary. J. Exp. Med.
56 (1932) 223

20 Kinmonth, J.B.: Lymphangiography in man. A
method for outlining lymphatic trunks at opera-
tion. Clin. Sc., IT (1952) 13

21 Kondoleon, E.: Die chirurgische Behandlung der
elefanthiastischen Odeme durch eine neue Metho-
de der Lymphableitung. Miinch. med. Wschr. 559
(1912) 2726

22 Malek, P, J. Kolc, A. Belan: Lymphography of
the deep lymphatic system of the thigh. Acta
Radiol. 51 (1959) 422

23 Malek, P., A. Belan, J. Kole, V. Subin: New tech-
nique of demonstrating the superficial as well as
the deep lymphatic system and its application in
clinical practice. Symposium IX Intern. Congr.
Radiol. Munich 1959

24 Malek, P., A. Belan, J. Kolc: Das oberflachliche
und tiefe lymphatische System der unteren Ex-
tremitit im lymphographischen Bild. Radiol. Dia-
gnost. 2 (1961) 15

2S5 Malek, P, A. Belan, VI. Kocandrile: The super-
ficial and deep lymphatic system of the lower ex-
tremities and their mutual relationship under phy-
siological and pathological conditions. J. Cardio-
vasc. Surg. 5 (1964) 686

26 Marques, R., R. Pereira: Deep lymphangiography
of the thigh. J. Cardiovasc. Surg. 4 (1963) 48

27 Mascagni, P.: Vasorum Lymphatycorum Corporis
Humanis, Historia et Ichonographya. Senis, Ex.
Typ. Pazzini Carli 1787

28 Mollo, L.: Terapia chirurgica dell’elefantiasi. Rass.
Ital. Chir. Terap. 19 (1938) 699

29 Oliva L., C. Stuart: Le esperienze radiografische
nella evoluzione dello studio anatomico del sis-
tema linfatico dell’'vomo. Relaz. XXIII Congresso
Soc. It. Anatomia, Sienna 1963

30 Payr: Quoted from Mollo, 1938

31 Servelle, M.: Pathology of the thoracic duct. J.
Cardiov. Surg. 4 (1963) 702

32 Sistrunk, W.E.: Further experiences with the
Kondoleon operation for elephantiasis. J.A.M.A.
71 (1918) 800

33 Thompson, N.: The Surgical treatment of chronic
lymphoedema of the extremities. Surg. Clin.
North. America 47, 2 (1967) 445

34 Tosatti, E.: Linfatici, linfedemi e linfangiografia
dell’arto inferiore e superiore. Gazz. Sanitaria 28
(1957) 354

35 Tosatti, E.: Nuova interpretazione patogenetica,
classificazione e terapia chirurgica dei piu gravi
edemi cronici linfatici a venosi degli arti. Omnia
Medica, Pasa 1967

36 Tosatti, E.: Lymphatiques profounds et lymph-
oedemes chroniques des membres. Masson et Cie.,
Paris 1964

37 Tosatti, E., A. Acconcia: La Linfografia Dell’Arto
Inferiore. Boll. Soc. Ital. Card. I (1956) 180

38 Toti, A., M. Fabi: Explorazione radiologica del sis-
tema linfatico. Minerva Medica, Torino 1961

E. Cariati, M.D., Surgical Clinic (R) Univ. of Genoa, Med. School, Genoa, Italy

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





