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THE VALUE OF SIALOGRAPHY I THE DIAG OSIS OF
PAROTID TUMOURS*

D. J. DU PLESSIS, CH.M., ER.C.S.
Departl.nent of Surgery, University of the Witwatersrand, and (he Johannesburg General Hospital

During 1949 a retrospective review of 40 mixed tumours
of the major salivary glands revealed that 15'10 had been
mi diagnosed as chronic lymphadenitis or sebaceous cysts."

imilar reports from other institutions"'· confirmed the
need for greater accuracy in the diagnosis of parotid
tumours and although there were, at that time, conflicting
views about the value of sialography;" it was decided to
investigate its value in the diagnosis of such tumours. Since
then sialography has been performed as a routine and 70
sialograms performed on patients with tumours of the
parotid salivary glands are reviewed here. This is a selected
group of patients because it includes only those cases in
whom the exact situation and nature of the tumour have
been confirmed by surgical exploration or autopsy, and
hi tological examination.

The pathologica} nature of these 70 tumours was as
follows:

Benign (50): mixed tumour, 34; recurrent mixed
tumour, 7; adenolymphoma, 5; oxyphil-cell adenoma, 1 ;
neurofibroma, I ; haemangioma, 1 ; and lipoma, 1.

Malignant (20): mixed tumour, 2; carcinoma, 14;
recurrent carcinoma, 2; and sarcoma, 2.

VALUE OF SIALOGRAPHY

ialography is based on the concept that a tumour in the
salivary gland will interfere with the intra-glandular ducts
and that this will be visible on the sialogram. This has
been amply confirmed in this investigation and only 1 of
the e 70 tumours could not be recognized on sia10graphy.
This sialogram was performed at the commencement of
this series, when I was inexperienced in the technique, but
now there is no doubt in my mind that every parotid
tumour, sufficiently large to present clinically, can be
demonstrated by means of an adequate sialogram. The
effect produced by the tumour o.n the intra-glandular
ducts will depend on the type of neoplasm. Broadly
speaking we can divide these tumours into 2 big groups:
those which are encapsulated and those which invade the
urrounding glandular parenchyma. In general the encap
uJated tumours are benign and the infiltrating ones are

malignant, but this is not always true' and consequently
it is not always possible to determine the histological nature
of a given tumour by means of sialography.

ENCAPSULATED TtnWOURS

Encapsulated tumours displace surrounding structures with
the result that the infra-glandular ducts will be seen to
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cur e around the tumour -\ ithout being invaded. The e
ducts \ ill consequently not be obstructed or damaged and
they will be een in their entirety.

Benign Mixed Salivary Tumours
In the present serie , 26 of the 34 clinically benign mixed

alivary tumour demonstrated this feature. In 22 ca e
the duct displacement could be een on the antero-posterior
view, which revealed that the tumour was very uperficial
in 4 cases (Fig. l), in the body of the gland in 6 (Fig. 2),
and deeply placed in 12 cases (Fig. 3). In most of these
the tumour was also visible on the oblique vie\v
(Fig. 4), but it is not always een on this iew. In 4
in tances the tumour was only recognizable on the oblique
picture and not on the antero-po terior view (Fig . 5 and
6) ; this illustrate the necessity of taking both the e view
in every case.

All other encapsulated tumours will naturally give
similar sialographic appearances and the other 9 primary
benign tumours in this series could not, by means of
sialography alone, be differentiated from the more common
mixed tumours. In addition, other localized, encapsulated
lesions will produce a similar picture, and during this
investigation 3 branchial cysts," 3 lymphomata and 4 ca e
with chronic lymphadenitis of the parotid lymph nodes·
have been seen, which all displaced ducts in this way and
simulated benign encapsulated neoplasms.

Superficial Tumours

Tumours on the outskirts of the parotid salivary gland
do not displace the intra-glandular ducts sufficiently to
be visible on a sialogram and such peripherally placed
neoplasms will thus be missed unless special precaution
are taken. The very superficial tumour produces a mall
indentation of the surface of the gland which can only
be een on a special acinar-filling sialogram. This require
a repeat injection of a larger volume of contra t medium
to fill the acini of the gland which then become visible
as a diffuse opaque structure on the sialogram!·»-u.l5 The
tumour appears as a superficially-placed filling defect in
this opacity and, in the present series, 6 of the benign
mixed salivary tumours could be demonstrated by thi
method only. In 5 instances the filling defect wa apparent
on the antero-posterior view (Fig. 7) and in I ca e only on
the oblique view.

Other superficially-placed encapsulated le ions will
naturally produce a similar filling defect and during this
investigation 2 lymphomata and 3 in tance of chronic
lymphadenitis of the parotid lymph nodes were encountered
with identical sialographic appearances.

It is obvious that if a uspected parotid tumour i not
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Deep Tumours
A tumour on the deep aspect of the gland also does

not distort the intra-glandular ducts but pushes the whole
gland laterally. Such displacement may be very difficult
to recognize, and while the many fallacies and pitfalls of
measurements in radiology are appreciated, experience
so far indicates that the normal gland and main duct
should not be more than 18 mm. and 17 mm. respectively
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Fig. 1. Displacement of ducts by .a superficial mixed salivary tumour.
Fig. 2. Displacement of ducts by a mixed salivary tumour in the middle of the parotid salivary gland.
Fig. 3. Displacement of ducts by a deeply placed mixed salivary tumour.
Fig. 4. Displacement of ducts by a mixed salivary tumour demonstrated on an oblique view.
Fig. 5. Duct displacement by a mixed salivary tumour as s~en on the oblique view.

d~monstrated on the more orthodox type of sialogram, a
special acinar-filling picture must be obtained to exclude
a very superficial neoplasm. It must, however, be kept in
mind that such acinar filling obscures the detail of the
intra-glandular ducts' and may thus disgui e ductal dis
placement due to a neoplasm. For this reason it is
important that thi method should not be used until the
routine ductal pictures have been studied.

~
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from the lateral edge of the ascending ramu of the
mandible on the antero-posterior view. Displacement of
either beyond these arbitrary limits is at present considered
abnormal and in one instance in the present eries thi was

the only feature which enabled the diagno i of uch a
deeply placed mixed salivary tumour t be made (Fig. ).

Lesions of the deeply placed parotid lymph nede and
of the a cending ramus of the mandible will al 0 di place

Fig. 6. An A.P. view of the same case as Fig. 5, showing an apparently normal picture.
Fig. 7. FiJJing defect caused by a very superficially placed mixed salivary tumour as seen on the A.P. view of a pecial
acinar-fiJJing sialogram. (Arrow points to filling defect.)
Fig. 8. A very deeply placed mixed salivary tumour which has pu hed the whole gland laterally without obvious intra
glandular ductal displacement. A=main duct, B= lateral edge of ascending ramus of the mandible. Di lance between
A and B is more than 17 mm.
Fig. 9. Narrowing of an intra-glandular duct with proximal ductal distension produced by a carcinoma. (Arrow indicates
narrowing.)
Fig. 10. A carcinoma producing displacement of some ducts but complete obstruction of other.
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the parotid salivary gland outwards in this manner. The
former conditions cannot be differentiated on the ialo
gram but disorder of the mandible will, of course, be
recognizable on the radiograph, a happened in two
instances during this investigation. In the one case there
wa an osteomyeliti and in the other an 0 teogenic
arcoma of the mandible.

Encapsulated M alignallT Tumours
The ialographic appearance of encap ulation IS un

fortunately not synonymous with benignity and in thi
~ries 10 of the I primary malignant tumour (56%)
tmulated encap ulated tumours on the sialograms. These

ca e can be divided into 3 groups:
1. Three ca es were very low-growing malignant

neopla m which merely displaced the intra-glandular
ducts. They were all slow-growing, well-differentiated
carcinomata of 7 year, 3 years and 18 months duration
re pectively. All 3 tumours were resectable.

2. Five cases were very early carcinomata with an
a verage duration of 3 months. These were still so localized
that the neighbouring ducts had not yet been invaded'·l6
and the sialograms showed only duct displacement of the
intra-glandular ducts in 4 ·instances and of the main extra
glandular duct in 1.8 Four of these 5 tumours were re ect
able but the other one could not be completely removed.

3. The 2 arcomata also resembled encapsulated
tumours on sialography; this is not surprising in view of
the well-known tendency for a soft-ti sue sarcoma to form
a pseudo-capsule by compres ion of the surrounding
structures. This false capsule is responsible for displacing
the intra-glandular ducts to give the sialographic
appearance of an encap ulated tumour.

econdary malignant deposits in the parotid lymph
nodes also merely displace the intra-glandular ducts during
the early stage, before the malignancy has burst through
the lymph-gland capsule to invade the surrounding tissues.
During this investigation duct displacement only was
found in 3 such cases (2 secondary carcinomata and 1
econdary melanoma) and in 1 other case with a meta tatic

carcinoma a filling defect in an acinar-filling picture was
seen.

] 'FILTRATING TUMOURS

Once a neoplasm invades the intra-glandular ducts, this
will be evident on the sialogram in addition to the dis
placement of ducts. A confident diagnosis of malignancy
can then be made. In this series such evidence was present
in 8 of the 18 primary malignant tumours (44%), which
is lower than the 62% quoted by Blady and Hocker.' The
exact effect on the intra-glandular ducts will depend on
the degree and duration of the malignant process.

The earliest sign of invasion is an incomplete obstruc
tion of one of the intra-glandular ducts. ot only can the
area of narrowing of the duct be seen, but the duct
proximal to this obstruction is distended (Fig. 9). In this
type of ca e a refinement in technique which is of addi
tional value is the secretory sialogram.lO

.
H After the

sialogram has been completed the patient sucks a lemon
for 1 minute to stimulate alivary ecretion which will
wa h the contra t material out of the ducts. Five minute
later antero-po terior and oblique views are again taken
to assess the extent of the emptying of the gland. In

normal glands no contra t material is vi ible on the e
5-minute po t- timulation films. It has been stated! that
benign tumour produce retention of contrast medium on
these pecial films but this belief ha not been confirmed
in thi series. During this investigation secretory sialo
graphy was performed on 2 benign neopla m in which
ductal filling only had been produced with 'neo-hydriol
fluid' and in all these ca es the ducts were completely
empty on the 5-minute post·stimulation films. An
additional 6 case required acinar filling with the same
ubstance and, of these, 4 emptied completely with this

technique, but in the remaining 2 cases there was a faint
residual cloud of contrast material in the gland.

In this eries 3 carcinomata produced incomplete
obstruction of an intra·glandular duct with proximal di 
tension and in all 3 case there was retention of the
radio-opaque substance on the 5-minute post-stimulation
film. These ca es had a varying duration of 3 years, 1
month and 3 months respectively and were all resectable.

Eventually a malignant tumour will destroy one or more
ducts completely and this is manifest on the sialogram
in two different ways. Either the duct will be completely
blocked (Fig. 10), or it may open into a necrotic area
which will be seen on the sialogram as extravasation of
the radio-opaque material into the tumour (Fig. 11). In
this series there were 4 late cases demonstrating these
features: 2 were clinically malignant mixed salivary
tumours with a duration of 14 and 20 years respectively
and the other 2 were carcinomata with a duration of 5
and 2 years respectively. This radiographic appearance
was found to indicate an advanced stage of malignancy
and of these 4 cases, 2 had distant metastases, 1 had
extensive lymphatic invasion and 1 was invading the
mandible and the base of the skull.

Once again it is obvious that an advanced malignant
metastasis in the parotid lymph glands will also produce
a imilar effect and during this investigation 1 secondary
carcinoma and 1 secondary retinoblastoma were found
with duct displacement and complete destruction causing
obstruction and extravasation.

In this series there was 1 extremely anaplastic carcinoma
with a duration of only 1 month that was so rapidly
invasive that it destroyed the intra-glandular ducts without
any preliminary displacement - the resultant picture was
one of gross duct destruction with extravasation but
without any displacement. In pite of the short history
there was already significant lymphatic invasion and such
a sialographic appearance 'has a grave prognostic
significance. A similar picture was obtained in a patient
with an epithelioma of the skin over the parotid gland
which invaded the salivary gland by direct spread, but
such a condition can be readily diagnosed on ordinary
clinical examination.

RECURRE~~ TUMOURS

Tumours which have recurred following previous opera·
tions will naturally produce features similar to those
already described, but the operation itself may have
damaged the ducts and this may complicate the sialo
graphic picture.

In this erie there have been 9 recurrent tumour (2
malignant and 7 benign) and of these 5 produced a
sialogram compatible with their pathological natures with-
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Fig. 11. Extravasation of contrast material into a necrotic carcinoma.
Fig. 12. A recurrent carcinoma producing complete ob truction of a major intra-glandular duel.
Fig. 13. Ductal narrowing and proximal duct di tension in a recurrent mixed alivary tumour.

out any evidence of ductal damage resulting from the
previous operation. In 1 recurrent adenocarcinoma of 7
vear ' duration there was destruction and ob truction of
ihe intra-glandular ducts. Of 4 recurrent benign mixed
alivary tumours, 3 showed duct displacement een on the

antero-posterior and oblique views and 1 a superficial
defect in an acinar-filling sialogram, demon trated only on
the antero-posterior view.

In 4 instance (3 benign and 1 malignant) there wa
unusual ductal interference, presumably produced by the
previous operation. In 2 cases (1 benign and 1 malignant)
there was complete obstruction of a major intra-glandular
duct which prevented filling of the ducts in a major
portion of the gland and consequently no evidence of a
tumour could be seen on the sialogram (Fig. 12). In the
other 2 recurrences of clinically benign mixed salivary
tumours there was displacement of intra-glandular ducts
but in addition some stenosis of the ducts with proximal
ductal distension (Fig. 13) and delayed emptying on
ecretory sialograms was seen. This is presumably an

effect of invasiveness and it is assumed that it resulted
from the damage to the capsule by the previous operation
which liberated the tumour into the salivary gland
parenchyma as can be seen on histological examination:

DI~CUSSIO

Sialography can thus be of great assistance to the surgeon
who has to deal with a mass in the region of the parotid
salivary gland.

It will in every case indicate whether the mass is in the
parotid gland or outside it. Every intrinsic mass will be
vi ible on sialography provided the special precautions
mentioned in this paper are complied with. Although an
extrinsic mass may produce compression or displacement
of the gland, the general architectural pattern of the duct
ystem is preserved and there is no localized distortion

of the intra-glandular ducts." During this investigation
sialography has on many occasions indicated that a ma s
i outside the parotid gland and a false interpretation in
thi regard has not been experienced.

ialogram will also indicate to the surgeon the depth
of the mass in the gland. Tills is of very great as istance
to the surgeon during the operation becau e it will make

it ea ier for him to locate and pre erve the facial nerve.
It must, however, be kept in mind that only encap ula

tion and invasi eness are di tingui hable on ialogram and
it is impo ible to determine with greater accuracy the
exact histological type of neopla m by mean of ialo
graphy. Generally peaking, benign tumour are encap-
ulated and malignant tumours are inva ive, but thi doe

not ah ay hold good, and it ha been ho\ n that 56%
of malignant tumour appeared to be encap ulated. If
however, the ialogram reveal ome evidence of inva ion
then it can be taken a certain that encap ulation i not
pre ent. This knowledge i of great value in planning the
operation, particularly when the que tion' of pre ervation
of the facial nerve ari e

UMMARY

A elected group of 70 parotid tumour re iewed to
as e s the alue of ialography.

It i concluded that ialography will demon trate an
intrrn ic neoplasm in every ca e, pro ided the inve tigation
is adequately performed.

Various refinements in technique are de cribed which
ignificantly increa e the value of sialography.

Sialography can only differentiate between encap ulated
le ions and invasive one and no greater accuracy in
diagno is can be expected.

In tills serie 44% of primary malignant tumour howed
ialographic evidence of inva ion. The remainder appeared

to be encapsulated but at operation the e ca e were
found to be localized lesion .
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EXTRADURAL HAEMATOMA OF THE POSTERIOR FOSSA
M. J. JOUBERT, ER.C.S.,

Extradural haematoma of the posterior fossa is not an
uncommon condition. Its presentation is clinically different
from the extradural haematoma resulting from a torn
middle meningeal artery. It is usually insidious in its
presentation and if not recognized early and afforded
timely evacuation, it may have a high mortality rate. The
following are records of 3 cases encountered in the space
of 6 months.

CASE REPORTS

I. J.G., aged 17 years
This patient fell from a horse at 3 o'clock one afternoon.

She did not 10 e consciousness but was dazed. She vomited a
few time and complained of a severe headache, and a few
hours later became drowsy and was admitted to a hospital
under the care of a physician.

Her condition remained unchanged until 3 a.m., twelve
hours after the accident. At this time her respiratory rate
dropped from 24 to 16 per minute. Her condition rapidly
deteriorated and she became comatose, whereupon neuro
surgical help was summoned.

In view of the gravity of the situation, only a cursory
examination was possible. The patient was in deep coma,
responding slightly to painful stimulation, withdrawing the
left limbs feebly. Her respirations were deep and sighing at
the rate of 6 pe'r minute, and her pulse rate was about 140
per minute. Both pupils were dilated and fixed and she was
in' a state of complete areflexia.

She was immediately taken to the theatre, but stopped
breathing on arrival there. She was intubated and bag breath
ing was instituted. A right temporal burr hole was made but no
extradural haematoma was encountered. A posterior fossa
burr hole was then made and a large extradural haematoma
was found in relation to a fracture traversing the transverse
sinus. Spontaneous respirations resumed shortly after the
evacuation. Her recovery was uneventful and she left hospital
2 weeks later with slight residual horizontal nystagmus and
left rectus-oculi paresis. She has since made a complete
recovery.
2. M.I., aged 35 years

This patient was assaulted with a blu]lt instrument. He lost
consciousness but regained it by the time of admission 2
hours later. His calp was tightly stretched over a large sub
galeal vertical haematoma. His pulse rate was 84 per minute
and his respirations 18 per minute. There was marked neck
rigidity and the patient was obviously in great pain. There
were no lateralizing signs.

X-ray of the skull showed an extensive fracture traversing
the agittal sinus immediately in front of the external occipital
protruberance. An' incision into the scalp allowed a large
subgaleal haematoma to escape. A burr hole placed behind
the fracture line revealed a large extradural haematoma, which
was evacuated. The bleeding came from the sagittal sinus. The
patient's condition remained critical; on the third day he con
tracted bronchopneumonia and died.

At postmortem examination extensive contusion of the
cerebral hemispheres and a small collection of blood in the
extradural space of the posterior fossa were seen.
3. M.C., aged 40 years

This patient was admitted to hospital in a semi-stuporose
state following a motor-car accident. He complained of severe
headache and pain in the nape of his neck. His breathing was
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regular but at a rate of only 16 per minute, and his pulse was
120 per minute.

He presented with horizontal nystagmus to the left, and
slight weakness of the limbs on the left side. All his reflexes
were depressed and bilateral Babinski responses were present.

X-ray of his skull demonstrated a fracture in the left
parietal region extending posteriorly into the foramen magnum.

At operation, a large extradural haematoma was en
countered in the posterior fossa. Bleeding came from the
transverse sinus. His recovery was complete and uneventful.

DISCUSSION

Extradural haematoma of the posterior fossa is not un
common, and it is of paramount importance that it should

-be suspected when there is marked disproportion between
the respiratory and pulse rates. The respiratory rate is
characteristically slow and the pulse rate normal or raised.
Also, it should be considered when skull X-rays show a
fracture traversing the transverse or sagittal sinuses or
the confluence of sinuses. The headache and pain in the
nape of the n~ck are severe and characteristically out of
proportion to the other signs and symptoms if the patient
is conscious.

The signs may vary from a disturbance of respiratory
rate only, to cerebellar signs or other signs of involve
ment· of the long spinal tracts. The haematoma is
invariably caused by a venous ooze and for that reason
will take some hours to develop. This type is more liable
to be missed than the extradural haematoma caused by a
torn middle meningeal vessel.

When the condition is diagnosed, urgency to evacuate
the haematoma is important, and when the condition is
desperate, as in case 1, no time should be lost on shaving
the scalp or sterilization of instruments.

The haematoma can be evacuated through a suitably
placed burr hole, perferably off-centre below the superior
nuchal line, but in order to secure adequate haemostasis,
a craniectomy of 3 - 4 cm. in diameter should be done.

A lumbar puncture is contra-indicated. Other investiga
tions, e.g. an air encephalogram or angiography, may not
be helpful and may be time-consuming.

SUMMARY

I. Three case records of patients with an extradural
haematoma of the posterior fossa are presented.

2. The condition may present with a slow respiratory
rate associated with a normal or raised pulse rate.

3. Cerebellar signs may be present in the conscious
patient.

4. Pain is a prominent symptom.
5. The condition is suspected when a fracture line

traverses the larger venous sinuses in the posterior fossa.
6. Speed in its evacuation is imperative in the desperate

case.


