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LOUIS KREEL: SELECTIVE THYMIC VENOGRAPHY

FIG. 1.-Anterior pneumomediastinography in FIG. 2.-Venography showing that shadow is FIG. 5.-Lateral view of a thymic venogram ina case of myasthenia gravis. A soft-tissue the innominate vein; the contrast medium the case of a moderate-sized tumour of left lobeshadow 5 by 2.5 cm. is shown lying behind can be seen draining into superior vena cava. of thymus. The network venous pattern ofupper part of sternum. Though it is in posi- Small left lobe of thymus is shown running thymus is markedly increased, showing size oftion of innominate vein it has shape and size of from innominate vein on to anterior aspect of thymic tumour.a tumour in upper pole of thymus. T= heart border. IV= Innominate vein. T=
thymus. thymus.

FIG. 3.-Selective thymic venography showing vein of Keynes re- FIG. 4.-Lateral view showing the thymic venous system. Its posi-ceiving its main tributaries from lower poles of thymus. Lateral tion corresponds with the soft-tissue shadow of the thymus in Figs.veins of thymus run from lower poles, cranially, to enter superior 1 and 2.vena cava on right and innominate vein on left. This film is some-
what oblique, with right shoulder slightly raised.
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Appendix

If a volume, V, of a killed. bacterial suspension containing N
organisms is diluted at a constant rate, r, the concentration, C, at
time, t, will be given by:

N
V + rt

If under the conditions examined the opacity of the culture is
directly proportional to the concentration of organisms, then the
opacity, 0, will be given by:

0= VwrkN 1 V rt0 V +rt-' where k is a constant, and = kN +

So that O plotted against t will give a straight line with the

V r
intercept kN and slope kN

The slope of the reciprocal curve will increase directly with the
rate of dilution and inversely with the initial number of organisms
present (cf. slopes in Figs. 1 and 3).
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Selective Thymic Venography: New Method for Visualization of the
Thymus

LOUIS KREEL,* M.R.C.P., F.F.R.

[WITH SPECIAL PLATE]

Brit. med. J., 1967, 1, 40-407

The normal adult thymus and most small thymomas cannot be
seen by routine radiological procedures. In myasthenia gravis,
where thymectomy is being considered, it is particularly impor-
tant to exclude the presence of even small thymomas, as these
cases have a better prognosis if radiotherapy to the tumour is
given before operation. At present the only effective way of
excluding these small tumours is by pneumomediastinography
(Kreel, 1966, 1967). Pneumomediastinography is remark-
ably accurate in identifying even small thymomas, but often it
is difficult or impossible to define the limits of the smaller
thymic shadows, especially inferiorly. Linear shadows due to
fibro-fatty tissue also frequently occur, and their exact relation
to thymic tissue cannot be determined.

Furthermore, it is important to note that the innominate vein
may cast a rounded shadow and thus be mistaken for a tumour
in an upper pole of the thymus. To distinguish the innominate
vein from thymus, venography by way of the left arm must
be undertaken. By repeating the appropriate tomographic cut
in the lateral position, the shadow in question will be identified
as the innominate vein or not (Special Plate, Fig. 2).

Because of the inherent limitations of pneumomediastino-
graphy and because it became an important practical issue in
a particular case, selective thymic venography was carried out.
To the best of my knowledge, this is the first occasion on which
this procedure has been performed.

Case Report
A woman aged 31 was admitted to hospital for assessment for

possible thymectomy. She had congenital amblyopia, so that it was
difficult to define the onset of visual symptoms. However, by 1964
it was certain that she had diplopia and right-sided ptosis. Early
in 1966 troublesome dysphagia, dysarthria, and dysphasia developed.
Symmetrical peripheral weakness started approximately four months
later. She has been treated with increasing doses of neostigmine
and pyridostigmine bromide since May 1966.
On examination a myopathic facies, severe bilateral ptosis, and

severe ocular palsy were present. She had marked lisping dys-
arthria, dysphonia, and dysphagia, being unable to swallow her
sputum. She could not keep her head erect or sit up on her own.
The edrophonium chloride (Tensilon) test was markedly positive in

* Consultant Radiologist, New End Hospital, London N.W.3, and the
Royal Free Hospital, London W.C.1.

that half the usual dose gave prompt relief to most symptoms,
particularly those pertaining to her bulbar palsy.

Chest film and local views of the anterior mediastinum appeared
normal.

Pneumomediastinography showed a small thymus (estimated
weight 8 g.), but at its superior pole there was a shadow lying behind
the uppermost part of the sternum, measuring 5 by 2.5 cm. (Special
Plate, Fig. 1). This soft-tissue density was lying in the position of
the innominate vein, but its shape was very much like that of a
thymic tumour. Lateral tomography with venography from the
left arm by means of a catheter introduced into the medial ante-
cubital vein was therefore undertaken next day. This demonstrated
that the shadow was in fact innominate vein (Special Plate, Fig. 2)
and not a small thymoma.

Venography.-While the catheter was in situ it was thought
advisable to attempt selective thymic-vein catheterization. This was,
in fact, found to be quite simple, and venogram films of the thymus
were obtained (Special Plate, Figs. 3 and 4). This confirmed the
presence of a small normal-sized thymus.

Discussion

The anatomy of the thymus has been considered in previous
publications (Kreel et al., 1964 ; Kreel and James, 1965). The
great vein of Keynes was mentioned as being the major draining
vein of the thymus which enters the inferior margin of the
innominate vein. At operation this is found to be a relatively
constant structure (J. E. Piercy, personal communication, 1964).
On the venogram shown (Fig. 3), it can be seen that the point
of entry of the great vein of Keynes lies approximately 1 cm.
to the left of the junction of the left wall of the superior vena
cava and inferior margin of the innominate vein.

Standard textbooks of surgery and anatomy mention no
details of the venous drainage of the thymus. However, its
radiological demonstration produces such a vivid picture that
the branches and subdivisions can be easily identified. It is of
interest to note that there is a lateral vein on each side which
on the right connects with the superior vena cava and on the
left with the innominate vein.

Selective retrograde venography of the left suprarenal can be
performed as a routine procedure (Starer, 1965). A similar
technique is clearly applicable to the thymus. A suitably shaped
radio-opaque catheter, preferably the green Odman, is intro-
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duced into the left medial antecubital vein and passed up into
the innominate vein via the brachial and subclavian veins. The
Seldinger guide wire inside the catheter straightens the catheter
sufficiently to allow it to pass into the required position. On
withdrawing the guide wire the catheter resumes its L-shape.
With the tip of the catheter in the superior vena cava and point
downwards, under fluoroscopic control the catheter is slowly
withdrawn towards the left side. As its tip enters the mouth
of the great vein of Keynes it can be seen and felt to engage in
the orifice. A test injection of a few millilitres of 45% Hypaque
will immediately show whether it is in a small vein or still in
the innominate. Once a small vein has been visualized on test
injection, suitable anteroposterior and lateral films can be taken
by using only 8-10 ml. of 45% Hypaque at each injection.
The presence of a tumour is shown by the increased size and
number of branching veins which take on the shape of the
enlarged thymus (Special Plate, Fig. 5).
Venography of the thymus as a procedure requires less time

and is less disconcerting to the patient than pneumomediastino-
graphy. Anterior pneumomediastinography in myasthenic
patients requires a great deal of time and tends to cause tight-
ness in the chest and some pain. It is, however, the most
accurate means, to date, of obtaining information about the
size, shape, and position of the thymus, and in excluding thymic
tumours. Thymic venography, on the other hand, more accu-
rately locates the position of the small thymus and is much less
uncomfortable for the patient. The procedure can be carried
out with conventional fluoroscopy, but there is no doubt that
image amplification with television monitoring is essential if it
is to become a routine procedure.

The feasibility of introducing a catheter directly into the
thymic vein raises many interesting prospects. Venous blood
from the thymus could be analysed biochemically and immuno-
logically, and compared with blood obtained in the usual way.
The concentrations of these various substances could thus be
determined. Radioisotopic studies to determine blood flow
through the thymus could also be done, as well as obtaining
possible chemical fractions in sufficiently high concentration
from myasthenic patients to pinpoint the " paralytic " factors.
An analysis of the cellular elements, especially the lymphocytes,
may also prove interesting.

Summary

A new technique for demonstration of the thymus is
presented and its value is briefly compared with that of pneumo-
mediastinography. A case is presented in which the investiga-
tion was regarded as essential to exclude a thymoma. The
future uses of the technique of thymus-vein catheterization are
mentioned.
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The Talbot Fingers: a Study in Symphalangism

S. G. ELKINGTON,* M.D., M.R.C.P.; R. G. HUNTSMANt M.D., M.R.C.P.

[WITH SPECIAL PLATE]

Brit. med. J., 1967, 1, 407-411

Early studies of inheritance in man inevitably dealt with
obvious defects which, through prolonged transmission, had
given rise to a family tradition. At the beginning of this
century Dr. H. Drinkwater, of Wrexham, gained a considerable
reputation in the application of Mendelian principles to medical
genetics by reporting the pedigrees of several families with
different abnormalities of the hands. One such abnormality
was hereditary absence of one or more proximal interphalangeal
joints (Special Plate, Fig. 1), reported by Walker from the
Johns Hopkins Hospital in 1901, named symphalangism by
Cushing in 1916, and described in three recent generations of
the Talbot family by Drinkwater in 1917.
The story of the Talbot fingers is a remarkable one, for

Drinkwater made the astonishing claim that fused phalanges
had also been found in the skeleton of an ancestor, John Talbot
(1388?-1453), first Earl of Shrewsbury. The wide currency
which this story has enjoyed since its original description in
1917 (Gates, 1923, 1929, 1946; Duggan, 1923 ; Pol, 1937;
Roberts, 1940, 1959, 1963 ; Stern, 1949; Bell, 1951 ; Lamy,
1952 ; Falls, 1953 ; Neel and Schull, 1954 ; Touraine, 1955;
von Verschuer, 1959; Rostand, 1962; McKusick, 1964; Stras-

burger et al., 1965) is due to the unusual circumstances
surrounding its origin, to the number of generations (14)
through which Drinkwater claimed that transmission of this
defect had occurred (greater than for any other abnormality in
man), and to the romance and prestige associated with the name
of Talbot.
The present study of symphalangism in the Talbot family

has comprised an investigation into the incidence of the condi-
tion in the Talbot family of the present day, and a reassessment
of Drinkwater's claim that John Talbot himself possessed " stiff
fingers." This has been possible only through the courtesy
of numerous members of the Talbot family, who have provided
many original documents and observations, and who, with
additional information derived from Burke's Peerage (1963)
and Debrett (1966), have enabled a family tree (see below)
of the descendants of Lord Chancellor Talbot (1685-1737)
(I, 1) to be drawn up. The tree is inevitably incomplete
in the earlier generations, but is thought to be reasonably com-
prehensive from Charles, 2nd Earl Talbot (1777-1849) (IV, 3).
Child order is, however, often incorrect, owing to the emphasis
placed by our published sources on descent through the male.
Information about abnormal fingers has been obtained by asking
members of the family to report absence of proximal inter-
phalangeal joints in the fingers or toes of themselves or their
relatives.

* Senior Registrar, St. Thomas's Hospital, London S.E.l.
t Consultant Haematologist, Lambeth and St. Thomas's Hospitals,

London S.E.l.
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