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Summary 

In experiments in the dog, it is possible to demon­
strate the lymph drainage system of the conjunctiva 
and lids as far as the jugular trunk by means of in­
direct administration of the water-soluble contrast 
medium lotasul and application of a pressure band­
age. Quicker opacification of the cervical lymph 
nodes can be achieved by simultaneous indirect 
lymphography (SI L) which also includes the ch in 
region. 

Introduction 

Lymphography of the eye, face and neck re­
gions is still in the experimental stage. Al­
though it is possible to demonstrate the net­
work of conjunctival lymph vessels in vivo us­
ing patent blue, lymph drainage from this re­
gion into the jugular trunk via the individual 
groups of lymph nodes escapes detection . Our 
concept of the lymph drainage in this region 
is based on vascular preparations using cadav­
ers (Mascagni 1787, Teichmann 1861 , Most 
1905) , on measurements in animals of the 
distribution of activity following injection of 
radioactive tracers (Griintzig et al. 1977a, b; 
1978a, b) and on India-ink preparations 
(Griintzig and Huth 1977) . 

Lymphography with oily contrast media is 
not used in the region of the eye. Apart from 
the difficult in tralymphangial application 
techniques in this region , the possible com­
plications of such contrast media, e.g. foreign 
body reactions, allergic reactions and embo­
lisms, also make it unsuitable for use in the 
eye. On top of this, visualization of the effer­
ent tract is incomplete. 

Inoue et al. ( 1980) recommended direct lym­
phography wi th Upiodol from the chin for 
lymphography in the region of the face and 
neck. However, visualization of the efferent 
lymphatic tract is again incomplete and the 
technical difficulties are similar to those en­
countered in direct lymphography of the pos­
terior auricular region (Krish et al. 1972) . In 
1976, Stutte and Arnaudow reintroduced in­
direct lymphography with Lipiodol ultrafluid 
into the retromolar mucosal fold (mini-pig), 
but this proved to be just as unsatisfactory. 

lotasul - a new development - is a wa ter­
soluble contrast medium which is suitable for 
direct and indirect lymphography (Siefert et 
al. 1980). The object of the present animal 
experimental studies with this new substance 
was to establish the extent of contrast visuali­
zation of the lymph drainage system in the 
region of the eye, face and neck. 

Material and Methods 

All studies were conducted with lotasul, a 
water-soluble dirneric hexaiodinated non-ionic 
contrast medium. The iodine content in 
aqueous solution was 275 mg iodine/ml and 
the viscosity was 19.8 MPas. 

The only animals used were dogs anaesthetized 
with barbiturates (Nembutal® i.v.). Ketamin 
(Vetalar® i.m.) was also administered as re­
quired to increase the depth of anaesthesia. 

To demonstrate the lymph drainage system 
of the conjunctiva, the conjunctival lymph 
vessels were first of all visualized by means 
of Patent-blue (Griintzig 1978). After this , 
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l -2 lymphography needles were fixed intra­
conjunctivally in the vicinity of the efferent 
lymph vessels at the outer angle of the eye 
(tip of the needle in the direction of flow -
temporal and to the outside). About 6 ml 
Iotasul were infused by means of a perfusor 
at a rate of 0.1 ml/min. A pressure bandage 
was applied to the eye to increase the tissue 
pressure. Corresponding interstitial infusions 
were made into the epidermis of the lids and 
chin. The infusions were performed from 4 
different injection sites - simultaneously in 
some cases. 

The X-rays were made with a Siemens Sire­
graph B (1 2-pulse generator). Spot ftlms were 
made with the ftlms Curix R P 1 (Agfa-Ge­
vaert) and the foils Cawo SE I (rare earths) 
under fluoroscopy with the high-resolution 
X-ray television Videomed H. 

Results and Discussion 

No side effects at tributable to lotasul were 
observed in our studies. Local oedema follow­
ing infusions regressed within 24 hours, and 
were reduced after pressure bandages. All ani­
mals excreted the contrast medium within a 
few hours via the kidneys: control films taken 
after 24 hours failed to reveal any radiologi­
cal contrast medium residues in any of the 
animals. The eyes (conjunctiva, lids) displayed 
no inflammatory reactions. The pre-requisites 
for successful indirect lymphography with 
Iotasul are administration into suitable catch­
ment regions of the lymph vessels concerned 
on the one hand and, on the other, a depot­
induced increase of tissue pressure which, as 
it were , presses the contrast medium into the 
lymph capillaries. These conditions are only 
partly present in the conjunctiva, since this 
loose tissue can expand greatly because of the 
open palpebral fissure . However, we circum­
vented this drawback by closing the lids and 
applying a pressure bandage. 

Intraconjunctival infusion leads to demonstra­
tion of the efferent lymph vessels and the loco­
regional lymph nodes (parotid lymph glands) 
(Fig. 1). This visualization corresponds to the 
drainage of lymph observed using the extreme­
ly difficult method of direct vascular puncture 

Fig. 1 Parotid lymph nodes (arrow) with efferent 
lymph vessels following intraconjunctival infusion 
(0,1 ml/min) lotasul 

(Griintzig et al. 198 1). If the infusion is made 
from the lids, the lymph vessels likewise drain 
into the parotid lymph glands. The infusion 
technique chosen by us demonstrates within 
30-40 minutes not only the submandibular 
and cranial lymph vessels of the neck, includ­
ing their faint valvular constrictions, and the 
network of cervical lymph nodes, but also the 
flow of contrast material from the jugular 
trunk into the venous angle (Fig. 2). 

Infusion into the mental skin (2 or 4 infusion 
sites lateral of the median plane) leads to 
simultaneous visualization of the bilateral 
lymphangial network and of the submandi­
bular and cervical lymph nodes; drainage com­
munications to the parotid lymph glands can 
also be demonstrated. If a pressure bandage 
is not used, it is also possible to visualize 
superficial cutaneous lymph vessels in the 
cervical region with drainage into a supra­
clavicular lymph node (Fig. 3). 
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Fig. 2 Parotid lymph node, afferent and efferent 
lymph vessels, cervical lymph nodes and jugular 
trunk following indirect lotasul infusion (0 ,1 ml/min) 
into the lids (infusion time: 45 min) 

If the conjunctiva, lid and chin are infused in 
combination (bilaterally), films are obtained 
which are reminiscent of the splendid vascu­
lar preparations of Mascagni ( 1787) (Fig. 4) . 

An additional advantage of simultaneous in­
direct lymphography (SIL) is that the amount 
of contrast medium infused at the individual 
infusion sites can be kept low and that quick­
er opacification of the cervical lymph nodes 
can be achieved - particularly if a pressure 
bandage is applied. 

The excellent tolerance of lotasul in direct 
and indirect lymphography has been demon-

Fig. 3 Cervical lymph nodes, superf icial cutaneous 
lymph vessels and supraclavicular lymph nodes fol· 
lowing simultaneous indirect lotasul infusion into 
the lids and chin (bilateral) 

strated in animal experiments (Wenzel-Hora 
et al. 1980). The good radiological effects on 
intraconjunctival and intrapalpebral adminis­
tration of lotasul permit for the first time in 
vivo visualization of the efferent lymph ves­
sels and nodes of the eye. Infusion from the 
chin, which is technically very simple , also 
leads to demonstration of the cervical lymph 
nodes. Simultaneous indirect lymphography 
(SIL) considerably simplifies the observation 
and evaluation of the lymph drainage system 
in the region of the neck and head. Clinical 
studies must now be perfonned to establish 
whether this examination teclmique can be 
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used routinely for the diagnostic assessment 
of disturbances of lymph drainage or of meta­
static disease in the cervical region. 

References 
Griintzig, J. : Lymphangiographische Untersuchungen 

der Konjunktiva. 135. Vers. Rhein.-Westf. Augen­
arzte (1978); Zimmermann, Balve (1979) 

Griintzig, J. , H. Schicha, J. Kiem, V. Becker, L.E. 
Feinendegen: Studien zur Lymphdrainage des 
Auges. 1. Quantitative Erfassung des Lymphtrans­
portes aus der Orbita des Kaninchens mit radio­
aktiven Tracern. Klin. Mbl. Augenheilk. 170 
(1977a) 713 - 717 

Griintzig, J., H. Schicha, V. Becker, J. Kiem, L.E. 
Feinendegen: Studien zur Lymphdrainage des 
Auges. 2. AbfluB lymphpllichtiger radioaktiver 
Indikatoren aus der Vorderkammer. Klin. Mbl. 
Augenl1eilk. 171 (1977b) 571 - 575 

Griintzig, J. , F. Huth: Studien zur Lymphdrainage 
des Auges. 3. Untersuchungen zum TuscheabfluB 
aus dem Glasktirper nach beidseitiger zervikaler 
Lymphblockade. Klin. Mbl. Augenheilk. 171 
(1977) 774- 779 

Griintzig, J., H. Schicha, V. Becker, J. Kiem, L.E. 
Feinendegen: Studien zur Lymphdrainage des 
Auges. 4. AbfluB von radioaktiven Tracern 
(Tc-99m-Mikrokolloid) nach intravitrealer lnjek­
tion. Klin. Mbl. Augenheilk. 172 (197 8a) 87 - 94 

Griintzig, J., H. Schicha, J. Kiem, V. Becker, L.E. 
Feinendegen: Studien zur Lymphdrainage des 
Auges. 5. Quantitative Erfassung des Lymph­
transportes aus dem Subkonjunktivalraum mit 
einem radioaktiven Tracer. Klin. Mbl. Augenheilk. 
172 (1978b) 872- 876 

Griintzig, J., H.M. Siefert, B./. Wenzel-Hora: Eye 
Lymphography with Iotasul. Albrecht von 
Graefes Arch. Klin. Ophthalmol. 217 (1981) 
111 - 116 

Fig. 4 Demonstration of the lymph 
vessels and nodes following si mul si­
multaneous indirect lotasul infusion 
into the lids and chin 

Inoue, Y., Y. Shichijo, M. Maeda, S. Suzuki: Lym­
phographie im Hals- und Kopfbereich: Beobach­
tungen der Lymphabfluf>wege an verschiedenen 
Untersuchungsstellen. Fortschr. Riintgenstr. 
133, 4 (1980) 420- 424 

Krisch, A., G. Ebert, L. Kessler: Erfaluungen mit 
der tiefen direkten zervikalen Lymphographie. 
Monatsschr. Ohrenheilk. Laryngorhinologie 
106. 3 (1972) 157- 168 

Mascagni, P. : Vasorum lymphaticorum corporis hu­
mani, historia et ichnographia auctore Paulo Mas­
cagni in regio Senarum Lyceo publico anatomes 
Professore. Senis (1787). Paul Mascagni's Geschich­
te und Beschreibung der einsaugenden Gefaf>e 
oder Saugadern des menschlichen Kiirpers. Aus 
dem Lateinischen. Mit einigen Anmerkungen und 
Zusiitzen vermehrt herausgegeben von Dr. C.F. 
Ludwig, Weidrnannische Buchhandlung; Leipzig 
(1789) 

Most, A.: Ober die ~Lymphgefa£e und regioniiren 
Lymphdriisen der Bindehaut und der Lider des 
Auges. Arch. Anat. Physiol., Anat. Abt. 29: 96 -
110/Tafel IV (1905) 

Siefert, H.M., W. Miitzel, C. SchObel, H.-J. Weinmann, 
B./. Wenzel-Hora, U. Speck: Iotasul, a water-sol­
uble contrast agent for direct and indirect lym­
phography. Results of preclinical investigations. 
Lymphology 13,3 (1980) 150- 157 

Stutte, H.J., M. Arnaudow: Zur Lymphographie des 
Gesichts-Hals-Bereiches. Laryng. Rhino!. 55 
(1976) 575 - 580 

Teichmann, L.: Das Saugadersystem. Engelmann; 
Leipzig (1861) 

Wenzel-Hora, B./., B. Kalbas, H.M. Siefert, J.O. 
Arndt, H. W. Schlosser, F. Huth: Iotasul, a water­
soluble (non-oily) contrast medium for direct and 
indirect lymphography. Radiological and mor­
phological investigations in dogs. Lymphology 
14,3 (1981) 101 - 112 

B./. Wenzel-Hora, Research Laboratories of Schering Berlin (West) Postfach 65 03 11 
I 000 Berlin 65 ' 

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




