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purpose of saving them to tide the patient over the
operation.

Our approach to thoracoplasty as a procedure either
before or after a resection has been conditioned by the
fact that the non-European patient does not readily
consent to this operation. He is averse to thoracoplasty
because he feels that it will greatly reduce his chances
of subsequent employment.

In cases of extreme mediastinal displacement we do
however insist on a thoracoplasty .before resecting. After
resections thoracoplasties are considered in cases of
marked mediastinal shift, in complications (broncho­
pleural fistula and empyema), and to obliterate dead­
space after lobectomy or segmental resection.

We have noted with interest the findings of John
Friend 8 and Kergin and Coulthard,9 that over-expansion
is not necessarily deleterious to pulmonary function, or
to quiescent foci in the remaining lung-tissue.

Our investigations have shown that the duration of the
disease has had no significant bearing on the end results.

In the present state of our knowledge, patients are
advised to continue with at least 2 antibiotics for a more
or less indefinite period under the control of a tuber­
culosis clinic.

Since the period under review there has been a tenden­
cy -to revert to a more conservative approach to resection
and as a result the number of segmental resections has
decreased considerably. The majority of cases operated.
on at present are those that are left with gross destruction
of lung tissue after they have had the full benefit of
anti-tuberculous drugs.

SUMMARY

A review of 203 cases of resection for pulmonary
tuberculosis in the South African non-European (Bantu,

Indian and Coloured), is presented. Thel operations
performed were as follows:

1. Pneumonectomies-59 cases with 6 early and 5 late
deaths.

2. Lobectomies-91 cases with 7 early and 3 late
deaths.

3. Combined lobectomy and segmental resection­
18 cases with 1 early death.

4. Segmental resections-35 cases with no deaths.
The pre-operative preparation, the post-operative

care and the complications have been outlined.
A follow-up of 166 of these cases over a period of 1-5

years is recorded.

We wish to thank the Medical Superintendent (Dr. B. A. Dormer)
and Dr. P. Smit for encouragement and helpful advice.
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REVISION SERIES

XI. THE WATERING EYE

S. C. APPLETON, M.B., B.S. (Lo ID.), D.O.M.S (ENG.)

Cape Town

In the practice of ophthalmology one of the most com­
mon complaints js that the eyes water, one of the rarest
that the patient is unable to weep.

During the waking hours there is a constant flow of
tears from the lacrymal gland. This secretion is rus­
tributed evenly over the cornea by the act of blinking,
and ensures adequate lubrication to maintain the high
polish on the surface of the eye, and serves as a pro­
tection against the constant impingement of foreign
particles and infected matter. Normally very little
secretion finds its way through the canaliculi to the
lacrymal sac and thence into the naso-lacrymal duct,
evaporation keeping pace with secretion, yet any im­
pairment of function of the drainage channels does
cause a watering eye; this condition is .called epiphora.

Clearly, then, in investigating a weeping eye it is
necessary to establish whether one is dealing with a case
of lacrymation or of epiphora. Though at times this
may be difficult, and on occasion the conditions occur
together, the great majority of cases can be assessed
correctly without recourse to the more specialized
procedures, the techniques of which lie in the domain
of the ophthalmologist.

First, it can be emphasized that when the complaint
of watering is the presenting symptom-when the
patient has come for help because the eye is watering
-then epiphora is the likely cause. Contrariwise, where
the complaint of watering appears secondary and is
associated with other ocular symptoms, lacrymation may
be- suspected. Of the two, epiphora is by far the more
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disturbing, is more persistent and is excited by different,
usually physical, stimuli.

EPIPHORA

Epiphora then is more exactly the condition indicated
under the heading 'the wateriJ,lg eye', and will be con­
sidered first.

The causes of blockage, either partial or complete, of
the lacrymal passages vary with age, sex and social
habits. Thus acute dacryocystitis with consequ~nt

blockage is a common disease in the middle age-groups
seen in hospital out-patients, though relatively un­
common in private practice. The chronically obstructed
naso-Iacrymal duct is a disease of women more often
than of men owing, in all probability, to the fact that
in women the bony canal is narrower. EctropIOn with
its misplaced lacrymal puncta occurs in the elderly.

Congenital
However, the first to be met, and this is common, is

the baby with one or both lacrymal ducts imperforate.
The complaint is that from birth, or within two or
three we~ks of birth, either one or both eyes have
watered-indeed the onset of the epiphora is coincident
with the commencement of the secretion of tears, for it
will be remembered that a newborn baby does not weep;
it may bawl, howl and grow red in the face, but tears do
not flow for the first two or three weeks of its life. As
a rule, and unless secondary infection has occurred,
there is no real pus, but a certain amount of sticky
mucus at the inner canthus of the eye; the conjunctiva
is not red or injected as in conjunctivitis, and this
observation together with the history is sufficient to
establish the diagnosis without further ado.

In some cases the overflow of tears is caused by
cellular debris still present in the yery recently canalized
naso-lacrymal duct, and often enough these cases cure
themselves if one allows time for them to do so; all
that is required is that the eye be kept clean and the
parents reassured, though this last may be far from easy.
Other cases are due to the lower end of the duct where
it opens into the inferior meatus of the nose at the valve
of Hasner being imperforate. These cases have to be
probed. Unfortunately there is no way of telling which
of these conditions is present in a given case, but as a
rule it does no harm to wait a few weeks to see whether,
with conservative treatment, cure will take place, before
submitting the infant to an anaesthetic for the purpose
of probing the duct.

Nevertheless it is a mistake to delay overlong, and it
is a fair rule that if the tears are not draining freely by
the age of j months a probing operation should be done;
it is a simple procedure, once the technique has been
learned, and almost always successful.

Congenital absence of lacrymal puncta is rare. I can
recall only 2 cases in my recent experience; one is the
child of a colleague whom I examined for possible
refractive error. She had no suggestion of epiphora and
her father was delighted to point out the anomaly which
I had not noted. The other, seen in out-patients' depart­
ment, a child of the same age and sex, has an eye which
wat.ers continually, and of course a chronic conjunc-

tivitis from the perpetual rubbing. An artificial opening
direct from inner canthus into sac may help but only if
a 'high state of cleanliness is maintained, and this is
almost too much to expect.

Dacryocystitis
The next common cause of epiphora is infection in or

around the lacrymal sac; it may be acute or chronic.
The acute sac presents with all the signs of inflamma­

tion the centre of which is, of course, over the lacrymal
sac;' the diagnosis and treatment form no part of this
paper, but it is worth mentionin.g, in passing, .that an
acute sac points below the medial palpebral ~gam~nt

and not above it. Once there has been an acute mfection
of the sac, however, it is likely that fibrosis of the outlet
occurs and so blockage of this narrow passage; tlius
chronic dacryocystitis with regurgitation of muco-pus
through the puncta on pressure over the sac, is a certain
and frequent cause of watering.

All sorts of organisms have been isolated from
lacrymal-sac secretion. Pneumococcus has been found
to be a frequent inhabitant, but any of the common
pathogens may be present, .not excluding bacillus. col!.
Isolation of the organism is therefore worth while if

\conservative treatment is to be attempted.
In children one must remember that both tubercle

and syphilis, by attacking the underlying bone, can be
causative.
. A mucocele of the sac is not uncommon, and more
often than not there is no history of acute inflammation;
it presents as a swelling about the size of a split ~a
which can be reduced by pressure, when the mUCOId
material passes back along the canaliculus into the
conjunctival sac or, more rarely, can be squirted down
the naso-Iacrymal duct into the nose.
• Treatment of the chronic lacrymal sac is in the first
place by repeated, but gentle, probing and filling ~he
sac cavity with a solution chosen to attack the offendmg
organism, if this has been isolated. If this procedure
fails, and more often than not it does, either a dacryo­
cystectomy or dacryo-cysto-rhinostomy operation is
required. .

Neoplasm, which may cause watering by blocking
the passage anywhere in its course has to be remembered,
as in all other ·differential diagnoses, but it is fortunately
rare. ~

Malposition ofPuncta
Next to be considered is epiphora associated with

malposition of the lacrymal puncta; in' practice only
the lower punctum need be considered.

The puncta drain fluid from the surface of the eyeball
by capillary action, and in order that this mechanism
should function efficiently they must be in exact appo­
sition to the globe. Eversion of the lid margin, therefore,
which displaces the punctum so that a space exists
between it and the bulbar conjunctiva, is bound to
cause epiphora. This eversion, when slight in extent, is
easily missed, and it is useful to note that under normal
circumstances, when the patient looks upward, it is just
not possible to see the punctum of the lower lid without
pulling the lid away a little with the finger; if it can be
seen without this manoeuvre it is out of position.
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Again, the fibres of the orbicularis muscle have a com­
pressing action on· the lacrymal sac so that, in blinking
or squeezing the eyelids, fluid in the sac is forced down
the naso~lacrymalduct while, on release of the pressure,
fluid is drawn through the canaliculi into the sac. If,
therefore, there is a weakness of this muscle, as in
facial palsy, two things may happen to cau~e epiphora
-the lid may sag bringing the punctum away from
contact with the eye, and the pumping action on the
lacrymal sac may become inefficient.

With this mechanism of tear drainage from the con­
junctiva in mind, it is a simple matter to understand
how disease such as chronic blepharitis, dermatitis of the
lid, or trauma which interrupts the continuity of the lid
ma£gin; can bring about a weeping eye, and how this,
aided by the continued wiping of the eye and chronic
irritation, leads eventually to the unsightly and dis­
tressing ectropion with 'lacrymal conjunctivitis', hyper­
trophic changes in the mucosa, and maceration of the
lower lid, so commonly seen in elderly folk; and this
despite the fact that the lacrymal passages are patent,
as can be shown by the use ora simple syringe.

Treatment of course depends upon the cause. In all
cases it is essential to establish that the passage is clear,
and the best and simplest way of doing this is by dilating
the punctum and syringing gently, when fluid should
pass easily, and be felt by the patient in the naso­
pharynx. Thereafter efforts are directed to the establish­
ment of adequate drainage by surgical means. It may
be necessary only to remove the inner wall of the punc­
tum (the first vertical millimetre of the canaliculus) so
that the opening again comes into contact with the globe,
or carry out a considerable plastic operation to lift and
invert the lower lid in order to regain correct apposition.

Trauma
Trauma to the inner quarter of the lower lid is fre­

quently seen and deserves special mention. Often the
canaliculus is cut and, if it is left unattended, or the
lid margins simply sutured, epiphora is a certain result.

.These cases require painstaking surgery: a silver wire
is inserted into the lacrymal punctum, passed through
the cut canaliculus and down the naso-Iacrymal duct to
appear at the nostril. Over this is passed a narrow
polythene tube and the wire removed; the two ends
Qf the tube are strapped to the cheek; and finally the cut
canaliculus is sutured round the tube. The tube is left
in #tu for about 3 weeks. This procedure is usually
successful in allowing the canaliculus to heal without
fibrosis and blockage of the lumen; it is an exasperating
little operation and requires the patience of Job.

Summary

Only the commoner conditions leading to epiphora
have been mentioned, but the knowledge of the mecha­
nism of tear disposal will suggest other fpossibilities
and their mode of correction.

To summarize then, there are 3 main causes of
epiphora:

1. The punctum so misplaced or abnormal that tears
do not enter the canaliculus.

2. The passages, canaliculus, sac, or,:naso-Iacrymal

duct, obstructed by atresia, inflammation, neoplasm,
trauma or foreign body.

3. An obstruction at the inferior meatus of the nose.

LACRYMATION

Excessive lacrymation is not as common as epiphora.
It often occurs intermittently, when it gives rise to
social and cosmetic embarrassment. The etiology is
varied and complicated:

(a) Primary lacrymation, due to direct dis~ba~ce

of the lacrymal glands, is rare. The syndro~e~fMikulicz
comes to mind, and it may be an early SIgn m the rare
cases of tumour or cyst of the gland.

(b) Psychic lacrymation, of centra~ origin, can. so~e­
times become pathological but reqUITes no elUCIdatIOn
here.

(c) Neurogenic lacrymation is the refl~x wee~ing
brought about by irritation of nerve endmgs which,
often by most devious and ill understood p~thw~ys,

connect with the gland. Of these reflex tngemmal
irritation is by far the most important. Almost ~my

affection of the eye or conjunctiva leads to lacrymatl(~n,

but irritation of any branch of the fifth nerve can eXCIte
it.

Eye-strain and excessive accommodative effort a~~ a
potent cause of lacrymation and see~ also to seI?-sItize
the eyes to bright light, so that the bIlat~ral waterIng of
reflex visual irritation becomes exceSSIve. However,
stimuli affecting anyone of the cranial nerves, other
than XI and XII, have been responsible for lacrymation,
as is exemplified by the rare syndrome of 'crocodile
tears'· here after a lesion of the geniculate ganglion,
weephIg on'the paralysed side accompanies the eating
of food, more particularly if this is appetizing. The
explanation envisages that some regenerated nerve­
fibres have gone astray and entered the wrong nerve­
sheath. Again, weeping accompanying chewing, a less
rare anomaly, may be due to a pathological process
involving the temporo-mandibular joint, the reflex
excitation occuring via the auriculo-temporal nerve.

All this is fascinating, perhaps more so. than the
rather prosaic study of epiphora, but its clinical import
is slight compared with that of the latter, and in most
cases the symptom is secondary.

Symptomatic lacrymation has been noted in the course
of some general diseases. In tabes it forms an important
feature of the ophthalmic crises occurring usually in the
pre-ataxic stage---presuma~ly a central lesion. Th~ro~

toxicosis may, for mecharncal reasons, cause weeprng,
but its advent before the appearance of exophthalmos
indicates that this is not the sole cause.

Treatment, as always, depends on the cause. Excessive
eye-strain or a chronic irritative conjunctivitis or even
keratitis may require careful examination before it can
be diagnosed; irritation in the nose, polyps, a deviated
septum, etc., need to be excluded.

When no cause is found, and this is not very un­
common, attempts can be made to reduce the output of
the lacrymal gland. Extirpation of the palpebral lobe
of the gland can be carried out or, though I have not
found this to effect more than a temporary cure, either
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alcohol injection into the gland or cauterization of the
ducts which empty into the conjunctival fornix at the
upper outer angle. The risk of extirpation is, of course,
a dry eye, and this is so much worse than a wet one that
the procedure is only rarely undertaken.

Dr. Charles Berman has recently visited the D.S.A. to attend the
Fifth Inte~na~ional Conference of Geographic Pathology, where he
had been mVlted to contobute a-paper on primary liver cancer.

This conference, with two others, viz. the International Congress
of Clinical Pathology and the International Meeting of the Asso­
ciation of Medical Museums, was sponsored by WHO. The three
conferences were held simultaneously, but separately (except for
two plenary se;:,sions),_ in the Shoreham Hotel, Washington, and
lasted one week. There was a combined attendance of 1,400
doctors from all parts of the world.

The Geographic Pathology congress dealt with cancer of 5
organs, viz. the stomach, liver, lung, heart and uterus. Four
principal 'reporters' read papers on primary liver cancer based on
the results of a que,tionnaire on that form of the disease answered in
various parts of the world. Dr. ~erman, one of the four, submitted
a paper on Nutritional States in the Causation ofPrimary Carcinoma
of the Liver.' The other. 3 reporters were Dr. P. F. Denoix, of
Paris (Geographic Distribution), Prof. F. C. Roulet, of Basle
(Pathological Anatomy), and Dr. J. Higginson, of Johannesburg,
whose subject was The relatien of carcinoma of the liver to cirrhosis
malaria, svphi/is and parasitic disease. There were several other
speakers, of whom one, Prof. Pao-Chang Hou dealt with the
relationship between the fluke Clonorchis sinensis and primary
liver cancer, the commonest form of malignant tumour found
among in-patients at Queen Mary Hospital, Hong-Kong.

In a joint scientific session attended by 1,200 doctors, papers
were presented on several subjects other than cancer, including
one by Dr. Berman on Onyalai: an acute form ofidiopathic thrombo­
cytopenic purpura affecting African races.'

INSTITUTES IN WASHINGTON

In Washington Dr. Berman visited-:
(I) The Armed Forces Institute of Pathology, with its huge

medical photgraphic department, 'its great medical library, and
its equally famous medical museum. .

(2) The National Institutes ofHealth, which comprise 7 institutes •
under one -control and in close proximity engaged in research
on cancer, microbiology, mental health, dentistry, arthritis and
metabolic disorders, and neurological diseases, including blindness.
They are served by the new Clinical Centre, which is a hospital
of 500 beds with twice as much space for laboratories as for patients,
and devoted exclusively to research, patients being admitted for
that purpose only.

(3) The Armed Forces Institute of Pathology. This remarkable
institute, located in the grounds of the Walter Reed Army Medical
Centre, is an 8-storey building specially designed to resist attacks
by atomic bombs. It is built of heavy reinforced concrete, most
of it is devoid of windows (the rooms being artificially lighted
and air-conditioned), and 3 of the storeys are underground. There
are many other special provisions in case of atomic attack, in­
cluding reserve electric and water supply and remote-control blast
doors. By means of colour television there is direct auditory and
visual communication with the operating theatres in the hospital,
as well as pneumatic transport for specimens; the surgeon in the
theatre will be enabled to make direct observations, gross or
histological, of a specimen in the laboratory and discuss it with
the pathologist there.

GORDON CA CER RESEARCH CONFERENCE

This was held by the American Association for the Advancement
of Science at New London, N.H. and was the last of 24 weekly
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The conservative treatment, which is surprisingly
useful in rhild cases, is the application of astringent drops;
zinc sulphate is the usual choice, and together· with
adrenaline is one of the most widely used and satis­
factory medicaments in the oculist's armamentarium.

~

conferences embracing many branches of science. It was designed
to bring together scientists in related fields (80 attended), arid to
stimulate cancer research in universities, research foundations, and
industrial laboratories. Dr. Berman was one of the 5 invited
speakers, each from a different part of the world. His subject was
primary liver cancer, with special reference to the Bantu. Many
aspects of the cancer problem were discussed by these and other
speakers.

CONFERENCE ON EXPERIMENTAL HEPATOMAS

This was held at Harriman, N.Y., and was attended by 75 scientists.
Dr. Berman3 was invited by the National Cancer Institute, under
whose auspices the conference was called. Papers were presented
by many American workers on the general histophysiology and
histopathology of the liver, the genetics of spontaneous liver
tumours, and various aspects of experimental hepato-carcino­
genesis.

PITTSBURGH

Here Dr. Berman spent several weeks as vlSltmg professor of
pathology, through the generosity of the University of Pittsburgh,
and was enabled to study the scheme for the education of medical
undergraduates in the problem of cancer under the D.S. Govern­
ment's subsidization plan. He also attended the 3-day Annuai
Meeting and Training School of the Pennsylvania Division of the
American Cancer Society at Pittsburgh. One branch of this division
(the Alleghany County Cancer Unit) raised 8286,000 during 1954.

At the Medical School, which is at present being rebuilt at
considerable cost, the programme of cancer teaching (coordinators
Drs. D. W. Clare and H. Bisel) is incorporated into the courses
taught by the departments of surgery, pathology, medicine, radio­
logy and gynaecology. Tumour clinics are held at '(1) the Presby­
terian Hospital (the general hospital), which also maintains the
Tumour Register, (2) the Falk Clinic (which is the out-patient
department of the Presbyterian Hospital, the Women's Hospital,
and the Eye and Ear Hospital-all 3 hospitals under one roof­
(3) the Chjldren's Hospital, and (4)-for gynaecological cancers
only-the Magee HospitaL At these clinics representatives of the
various departments cooperate with the cancer coordinators -in
the treatment and follow-up of cases and in the teaching pro­
gramme.

MEMORIAL CANCER CENTRE, NEW YORK

This centre, closely connected' with the neighbouring Cornell
University Medical College, is composed of 4 contiguous cancer
mstltutlOns, v~. the l\;1emorial Hospital (for private patients),
the James Ewmg Hospital (a public hospital for other patients),
the Strang Cancer Prevention (Detection) Centre and the Sloan-
Kettering Institute for Cancer Research. '

In his visits to the hospitals Dr. Berman was particularly im­
pressed by the resuscitation ward, where after operation all surgical
cases are kept under observation for at least 36 hours under a
specially trained medical and nursing staff, with a resident surgeon
living in rooms adjoining the ward.

At the Strang Prevention Centre women over 35 years old and
men over 45 are encouraged to attend for routine examination
for the early detection of cancer. The clinical examination includes
t~e skin, superficial lymph nodes, passages and organs of respira­
tIOn, neck and thyroid, breasts, abdomen and genitalia; digital


