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ACROMEGALY. 477

a forward subluxation of the latter frequently gives an unpleas-
ing aspect to the face. The facial deformity is added to by the
prominence of the superciliary ridges and the hypertrophic
thickening of the lower lip, tongue, nose, ears, and eyelids. The
cranium itself may participate in these hypertrophic changes, and
may show an increase in all its dimensions. Headache is
frequently complained of, the sight may be impaired or altogether
lost, speech is sometimes interfered with, the appetite and thirst
are usually exaggerated, and in quite a number of cases diabetes
mellitus is found to be present. In women there is usually
amenorrhcea. The mental and muscular functions are unim-
paired, so that the patientis usually able to confinue his occupa-
tion, provided this be compatible with the deformities of the
hands and face. The progress of the disease is slow, there being
but little advance during a period of many years. In advanced
cases the muscles become weak, and spinal deformities tend to
develop. These usually consist in a kyphosis of the cervieo-
dorsal region, with sinking of the head between the shoulders;
sometimes there is also a scoliosis in the dorso-lumbar region.

The patient ultimately dies from exhaustion, or some inter-
current affection. In every case in which the body has been
examined, with one exception,' the pituitary body has been found
to be very greatly enlarged by a hyperplasia of its normal
elements, and a similar hypertrophy affects the ganglionic cords
and larger trunks of the sympathetic nervous system,

In some cases the thymus is persistent while the thyroid is
said to undergo a process of atrophy.?

The following statements referring to the Climical History
and Anatomical Examination of the case of acromegaly here
recorded are extracted from Dr Cunningham’s paper, to which
reference has already been made :—

The patient, a fireman, aged 36, was admitted to the Royal
Infirmary in 1878, suffering from diabetes mellitis. Dr Claud Muir-
head, under whose care he was placed, described him “as a man of
huge frame, with an unpleasing expression and overhanging brows ;

his hands and feet were enormously large and flat, and his move-
ments clumsy and ungainly. His voice was strong, deep and hoarse.

! In the case recorded by Virchow, Berlin. Klin. Wochenschr., Feb. 1889,
* In the cases recorded by Henrot and Godlee, the thyroid was considerably
enlarged. :
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hand, was continuous with the anterior part of the lamina cinerea, and
together they formed a thin plate of nervous matter which projected
forwards so as to overlap the commencement of the median longi-
tudinal fissure. On raising this lamina, a ecircular aperture, which
led into the third ventricle of the brain, was brought into view.

In the sympathetic nervous system there was simply an enlargement
of the splanchnic nerves, more marked on ‘the left side. This is to be
associated with the hypertrophy of the abdominal viscera.

At the end of this paper, Cunningham laid special stress on the
enlargement of the pituitary gland in conjunction with the great
bulk of the body, and he regarded the case as the second in which
“general progressive hypertrophy” had been associated with such
enlargement, the first having been recorded by Henri Henrot, in 1877,
in the * Union Médicale et Scientifique du Novrd-Est.”

I shall now give a deseription of the macerated skeleton.

THE SEELETON.

As has been already stated, the skeleton is that of a male
subjeet, probably from his name a Scotchman, aged 36, and
6 feet in height; the constituent bones are therefore free
from the various degenerative changes which may accompany
old age, and they do not show any alterations which may be
attributed to errors in development.

In taking a general survey of the different parts of the
skeleton, what prominently attracts attention is the condition of
the skull, although the other bones are not without features
worthy of description, in virtue of its peculiar giant-like
appearance and facial outlines. On comparing it with other
skulls from subjects of similar age and stature, its peculiarity is
seen to chiefly depend on the disproportionate increase in the
dimensions of the face; the latter is more elongated than
broadened, and the elongation is mainly due to an inerease in
the vertical diameter of the superior and inferior maxille. It is
further noticed, in profile view, that the facial angle is diminished
because of the anterior projection of the chin, a condition which
is also to be estimated by looking at the skull from above (the
beginning of the sagittal suture being in the centre of the
prospective plane), the incisor teeth are then seen in front of
the supra-orbital ridges, while the zygomata come into view on
either side. Both in full face and profile view the superciliary
ridges are large and prominent, and project in front of the
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considerably above the normal, and along with this the horizontal
circumference is unusually large. The skull may, therefore, be
called megacephalic. The longitudinal arc and the vertical trans-
verse arc are greatly exaggerated, and the transverse dimensions
of the face, as shown by the interzygomatic and intermalar
breadth are remarkable; but there are no measurements which
are more characteristic of acromegaly, as showing an increase in
growth, than the naso-alveolar height, the nasal height, and the
symphysial height, all of which are greatly exaggerated.

The remarkable elongation of the face in the vertical diameter
is perhaps most strikingly demonstrated by taking the diameter
from the fronto-nasal suture to the symphysis of the lower jaw,
the measurement of which 1s 148 mm., and comparing it with
the same diameter in a series of ten adult male Scotch crania in
Sir W. Turner’s collection, of which the average measurement is
1245 mm.

The sagittal and lambdoidal sutures are extensively obliterated.
The ridges for muscular attachment are prominent throughout ;
the median ridge on the tabular part of the occiput, which gives
attachment to the ligamentum nuchw, is represented by a
ridge of bone, 6 mm. in height. The external orifice of the
external auditory meatus is considerably enlarged, rendering the
canal funnel-shaped or conical, with the apex at the membrana
tympani.

The orbital cavities are increased in size, their transverse
diameter being disproportionately large. The nasal septum
shows a deviation to the right, to such a degree as, when
clothed with mucous membrane, to practically obliterate the
nasal cavity on that side. The upper jaw is markedly elongated
in the vertical direction, especially in the interval between
the inferior orbital border and the alveolar border. The
region of the incisor fosse is very distinetly concave forwards,
giving a somewhat prognathous aspect to the upper jaw. In
the region of the canine fosse there is a certain appearance of
lateral compression of the jaw. The suture of articulation
between each superior maxilla and its malar bone is obliterated,
and the bones are roughened and tuberculated along the line of
the obliterated suture. The thickening of the bone in this
region contributed, with the overhanging superciliary ridges, to
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coronoid process ascends to about a third more than its usual
height. The condyles show a great increase in their transverse
diameter, and are projected forwards and inwards fowards the
mesial plane of the head.

The foramen magnum is slightly contracted in its antero-
posterior diameter, and is circular rather than oval ; ifs margins
are surrounded by irregular protuberances of spongy bone,
especially around the condyles, and at the sites of attachment
of the check lignments. The cranial bones, as seen in the sawn
section by which the calvarium was removed (at the level of the
summit of the frontal sinuses), show alterations which are ap-
parently of the nature of a hypertrophy of their normal structure,
viz.,an external and an internal plate of compact bone with inter-
vening diploé, increased in thickness and in density. The thick-
ness of the bones forming the eranial box varied from 6-12 mm.
Herein lies the difference between the “ hypertrophied ” bone of
acromegaly and the “diseased” bone of osteitis deformans (Paget);
for in the latter the outer table becomes porous and spongy as
a result of mflammatory changes, and the normal distinction
between the outer and inner tables and diploé is lost, the entire
thickness of the bone consisting of a uniform compact tissue in
some parts resembling ivory and in others presenting a chalk-
like appearance, which is very characteristic in the macerated
skull. Apart from these structural alterations, the well-known
tendency of osteitis deformans to be confined to the bones of the
cranium, while those of the face are chiefly affected in acrome-
galy, furnish sufficient data for distinguishing the two diseases
in an examination limited to the skull. The section made with
the saw in removing the calvarium opened up the frontal sinuses,
which were very considerably dilated, that on the left side
measuring in the vertical diameter 45 mm., and in the hori-
zontal 35 mm. The infundibulum leading into the middle
meatus of the nose could readily be seen on looking down into
the sinus. Although the sinuses corresponded in position to the
superciliary ridges, the latter did not owe their prominence to
the dilatation of the sinuses alone, for the anterior wall which
constitutes the ridge was thick and massive, from the formation

of new bone in relation to the external table of the skull in this
gituation.
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specimen; the absence of this feature in the latter may
probably be due to the fact that it belonged to a subject of 36,
while Broca’s case was aged 54 years.

Vertebral Colwmmn.—There are no evidences of any abnormal
curvature having existed during life, from which it may be
inferred that the patient succumbed at an earlier stage of the
disease than is usually observed, on account of his having
diabetes, and therefore he did not suffer from the muscular
weakness characteristic of advanced acromegaly, which leads to
antero-posterior and lateral curvatures of the spine, provided
the patient in his weakened condition maintain the erect pos-
ture. The vertebrm are of large size, and exhibit in the dorsal
and lumbar regions a series of projecting processes of recent
spongy bone along the superior and inferior margins of their
bodies, tending to bridge over the interval occupied by the
intervertebral dise and corresponding to the anterior common
ligament. In arthritis deformans (osteo-arthritis) the char-
acteristic anatomical lesion when it affects the vertebras, both
of man and of animals, is a similar ossification of the anterior
ligament, only this is present in a more advanced and extensive
form. In a skelefon of acromegaly, recently shown by Virchow
to the Berliner Medizinischer (resellschaft, this lesion was also
present together with similar bony developments in the ex-
tremities ; in referring to these changes Virchow pointed out
that osteo-arthritis approaches more closely to acromegaly than
do osteitis deformans or leontiasis ossea, both of which present
certain superficial resemblances to the disease described by
Marie. Dr Georges Thibierge, in an able paper in the January
number for 1890 of the Archives géndrales de Médecine, entitled
“de I'Ostéite Déformante de Paget,” describes as characteristic
of the latter a partial ossification of the vertebral ligaments or
“ankylose externe.” In the Museum of the Royal College of
Surgeons there is a skeleton! of a woman aged 70 with well-
marked rickets, in which the margins of some of the bodies of
the dorsal and lumbar vertebra are “lipped” from a similar
partial ossification of the anterior common ligament. It would
appear, therefore, that bony deposits of a diffuse character may
oceur in acromegaly similar to those which occur in osteitis

1 8pec. 6784, Injuries and Diseases of Bones.
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is to be associated with the evidences of increased activity on
the part of the periosteum, to be referred to in detail in the
different bones of the extremities.

Upper Euxtremity.—The clavicles are specially large and
bulky. The surface for articulation with the sternum is in-
creased in all its diameters and it is deeply excavated in the
shape of a dome, of which the vault is irregularly tuberculated
and studded with large vascular openings. The only part
capable of coming into contact with the sternum is the margin
of this excavation. This deformity of the sterno-clavicular
articulations again suggests osteo-arthritis, but is very easily
distinguished from the latter by the entire absence of anything
like eburnation or other result of joint-movement. Maximum
length of clavicle, 180 mm.

In the scapula the large size of the glenoid articular surface
is very noticeable, and is apparently due to a partial ossification
of the glenoid ligament.

The hwmerus shows alterations in its head which correspond
to the alterations just alluded to in the glenoid. The muscular
ridges, more especially the external supracondyloid, are very
prominent. Maximum length of right humerus, 348 mm. ; of
left, 3306 mm.

The radius and wlna of the right side show very remark-
able alterations of their superior articular surfaces. The head
of the radius is excavated superiorly, and the surface by which
it articulates with the ulna is greatly increased in its vertical
measurement by a peculiar collar of newly-formed bone over-
hanging the neck of the radius, while the non-articular aspect
is covered with large spongy projections (osteophytes).

The greater sigmoid cavity of the ulna is very much enlarged,
its margin having been added to and extended by new bone
resembling pumice stone. The articular surface of the cavity
is covered with similar irregular rocky tubercles, which must
have materially interfered with the flexion and extension move-
ments of the elbow. The periosteal surface of the oleeranon is
also covered with rocky projections, most noticeable at the
insertion of the triceps, while the same formation is seen at the
attachment of the brachialis anticus to the coronoid process.
These alterations, involving the elbow-joint and the bones in its
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minent crest. The pelvic cavity answers to the obstetric term
justo-major, were it not for the projection of the sacral promon-
tory and of the ischial spines. The acetabulum is enlarged by
a partial ossification of the cotyloid ligament, while its articulat-
ing surface is rough and irregular, and in the vicinity are
numerous osteophytes and large vascular canals.

Inferior Eatremity—Femur.—The shaft of the femur is
especially clumsy in contour, and is unusually straight. The
head of the bone shows alterations corresponding to those de-
seribed in the acetabulum, chiefly shown by an encroachment
of the articular surface of the head on the superior and anterior
aspect of the neck. There is a partial ossification of the tendon
of the obturator externus at its insertion into the digital fossa.
On the posterior aspect of the shaft, immediately above the
condyles, there is a circumscribed, elevated mass of spongy bone
on either side, corresponding in situation to the two heads of
origin of the gastrocnemius muscle. The maximum length of
the right femur is 479 mm., of the left 487 mm.

The tibia and fibula on the left side show an extensive
incrustation of the periosteal surfaces of their shafts witli new
bone, minutely perforated for blood-vessels, simulating closely
the deposit which results from syphilitic periostitis.

The maximum length of the right tibia (not including spine)
1s 402 mm. ; of the left, 392 mm. ; of the right fibula, 392 mm. ;
of the left, 386.

The bones of the foot are not larger than one would expect to
find in a man of 6 feet; those of the tarsus show small osteo-
phytes at the insertions of the tendons. The metatarsals and
the phalanges of the great toe are thick and flat, and show
tubercles and ridges in the vicinity of their articular surfaces.
The terminal phalanx of the hallux is specially deformed; at
the proximal extremity the posterior angles incurve anteriorly,
so as to form a crescent. Several of the phalanges of the other
toes are anchylosed to each other.

In conclusion, the skeletal changes present in acromegaly may
be summarised as follows :—

1. Changes peculiar to acromegaly.

a. Enlargement of the pituitary fossa.

3. Disproportionate hypertrophy of the bones of the face.
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