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Spontaneous mediastinal emphy-
sema is probably not a very rare
occurrence, but unless the clinical
gsyndrome is more generally known,
many cases are likely to be missed or
wrongly diagnosed, It is surprising
how little ihformation one can find
about this condition even in standard
text-books of medicine. Although
Laennec was quoted by Hamman as
having given the first accurrate
description of pathologic-anatomic

features of it in 1879, and Friedrich
Mueller 60 years ago mentioned fine
bubbling crepitations occuring syn-
chronously with heart beats as an
early sign of mediastinal emphysema,
it was not until the year 1939 when
Louis Hamman of Johns Hopkins
Hospital, Baltimore, published a
report of the first seven cases in
his experience in which he clearly
set forth the charactoristic symptoms
and Qigns of spontaneous mediastinal

* Read at the clinical meeting, Chalal 011u1m] n Hospml, 24, F(—'b] nary 1949,
" Submitted for publication by invitation of the Editor of the Gazette,
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emphysema. Since then many cases
have been recognised and reported
in the literature. We wish to report
the following two cases which came
to our attention recently. As far as
we know this is the first report of
its kind in Siamese medical journals,

CASE REPORT
CASE 1 :

An unmarried Siamese girl aged
19 years, a house-keeper assistant,
consulted one of us (J.Y.) on the
morning of 7 th October 1948 with
chief complaints of pain in the neck
and a feeling of tightness in the
chest since the evening of October
6 th. On closer questioning it was
elicited that at 5 p.m. on the previous
day she had a violent sneeze, and a
short time afterwards she felt a pain
under the middje of the sternum.

Some time later mild pain was:

experienced over the right side of
the neck. She continued light house-
work, but her room-mate stated that
the patient had a disturbed night
sleep. groaning at times and com-
plaining about uneasy breathing and
neck pain. She had previously been
healthy, with the exception of occa-
sionally missing a menstrual period,
but had no history of chronic cough.
She was examined and immediately
diagnosed as a case of Spontaneous

AT N

Mediastinal Emphysema and sent
to Chulalongkorn Memorial Hospital
for the purpose of demonstrating
the physical signs to staff members
of the medical service and for further
observation.

PHYSICAL EXAMINATION,

The patient,was a normally de-
veloped girl. She was in no obvious
distress, and there was no eyanosis,
dyspnea or cough. The respiration
was 22 per minute, pulse 98, full and
regular, temperature 87.8°C., and
the blood pressure was 110,70, The
throat was slightly injected and
granular, and the tonsils were slightly
enlarged. The left side of the neck
was apparently normal, the right
side was somewhat fuller, but without
distension of veins, and on palpation
there was no demonstrable lymph.
adenopathy. The most striking finding
however, consisted of numerous cre-
pitations heard on palpation on this
side of the neck due to the presence
of air bubbles underneath the skin,
Inspection, palpation and percuésion ’
of the heart and lnngs did not reveal
any obvious abnormality, but on
auscultation the pathognomonic sign
consisting of medium "bubbling" or
"erackling" sounds was heard ap-
proximately beneath the middle 2/4
of the sternum and extending a
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little bsyond the margins of the
sternum on both sides, especially
on the left, where the "crackles"
were heard to a distance of nearly
one inch lateral to the sternal border;
the .sounds were best heard” when
the patient was asked to hold her
breath, ard in this cage, sitting or
recumbent posture made little dif—
ference to the audibility of the
crackling noises, which were syn-
chronous with both the systcolic and
daistolic phases of the heart beats.
The auscultation of heart and lungs
elsewhere, as well as the rest of
general physical examination, yielded
normal findings. X-ray examination
was made on arrival at the hospital
by Dr. Tawan Bunnag who reported
as follows: —

Visible streaks of air rising from
mediastinum to the right side of
the neck, well seen in the lateral
chest film, but not distinet in picture
taken in antero - posterior position,
thus confirming the presence of
mediastinal emphysema. There was
no pneumothorax.

The blood count showed W.B.C.
12,700 per cu. mm., with Neutrophil
polymorphs 89 %, Lymphocytes 10 %,
Eosinophils 1 %.

PROGRESS :
The treatment consisted of bed
rest, soft diet, Pot. IBromide Gr.X
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t. 1. d., Phenobarbitone Gr. I, and
Emuls. Liq. Paraffin 15 cc. at night,
The idea was to keep the patient as
quiet as possible and to avoid straining
at stool. In view of slight rise in
temperature and lcucocytosis she
was given 050 gm. sulphadiazine
4-times daily as a precaution against
infection of mediastivum and sub-
cutaneous tissues. The patient made
good recovery, being practically free
frem fever and discomfort on the
third day of hospitalisation, when
the characteristic subcutaneous em-
physems in the neck and mediastinal
"crackles" alro disappeared.  She
was discharged on . the ssventh day
after admission.

CASE 1T :

A Siamese male aged 31 years
was admitted to the Surgical Service
of Chulalongkorn Hospital: on
27 th October 1948. The history is
briefly as follows :—

He was well up to about one
month ago when he noticed " masses"
in his abdomen urder the right
costal margin., The masses grew
rather rapidly, and the accompanying
pain which was fairly constant and
sometimes severe, impaired his ap-
petite and sleep, and he gradually
lost weight. Four days before-ad-

mission while twisting himself during
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about of agonising pain, he suddenly
folt a pain in the middle of his
chest which later changed into the
feeling of tightness and difficulty
in breathing which gradually became
more and more marked until he had
to sit up in bed, when he also
became aware of the swelling of
his neck which gave distint crackling
noises when he put his hand on it.
Because the respiratory difficulty
did not improve he was brought to
Chulalongkorn Hospital for admission.
He had no history of asthma or
chronic cough.

The case note of the Surgical
Service is briefly as follows:—

On admission the pulse was 86,

respiration 26, and temperature
86.2°C. The patient was thin,
slightly anaemic, but not icteric, and
seemed to have respiratory embarass-
ment. Swelling of subcutaneous
tissue with crackling noises on pal-
pation was present on both sides of
the neck, arms, and on the upper
part of anterior chest wall.  The
abdomen contained many large
masses especially on the right side.
The spleen and liver did not appear
enlarged. There was no detailed
note concerning the heart and lungs.
The white blood count numbered
28,000 per cu. mm., with Neutrophil
Polymorphs 82 % and Lymphocytes

-y
ISy

12 7. TUrine and other examinations
gave negative results.

PROGRESS :

The patient's temperature ranged
from 36.2°C. to 87.7°C. The patient
was given sedatives, cardiac stimu-
lants and saline intravenously. He
died on the fourth day after ad-
mission. A staff member of the
medical service  (Dr, Bundham
Sundharagiarti) who recently had
experience of the first case, was called
in to have a look at the patient and
at once detected mediastinal crack.
ling sounds synchronous with the
heart beats (Hamman's sign). An
X -ray film of the chest confirmed
the diagnosis of mediastinal emphy-
sema. This case also had no pneu-
mothorax, The final diagnosis was
abdominal tumour (lympho:arcoma ?)
complicated by spontaneous media~
stival emphysema. Unfortunately
the patient died before mediastino-
tomy was attempted. Anyhow he
would have died from his abdominal
condition sooner or later.  No per-
mssion for autopsy was granted.

PATHOGENESIS
Spontaneous mediastinal emphy-
sema i8 due to access of air into
the mediastinum, usually from causes
within the thorax :
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(2) the air may escape from
a penetration in a bronchus, trachea,
or oesophagus, e.g. in cases -of
foreign bodies or neoplasms,

(b) a pulmonary alveolus may
rupture and the escaping air dissects
along perivascular sheaths to the
bilus of the lung and thence enters
the mediastinum, as shown experi-
mentally by Macklin. The precipi-
tating factor may be increased in-
trapulmonary pressure, for example,
in violent sneezing; coughing, severe
straining ab stool or childbirth, in
lifting hegvy -weights, and during
asthmatic attacks. In some cases,
however, it can occur suddenly while
at rest and in apparently healthy
persons. Hamman noted associated
pneumothorax in some of his cases,
and on the basis of Macklin's ob-
he thought that ‘this
pneumothorax was secondary to
mediastinal emphysema. Injury to
the chest wall may cause air to enter
the mediastinum but this i usuvally
obvious and the resulting mediastinal
emphysema can hardly be called
gpontaneous.

servation,

SYMPTOMATOLOGY
The symptoms :
There is usually a sudden onset
of pain of varying intensity in the
middle of the chest, followed by a
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sense of tightness and uneasiness
in breathing; the pain may be referred
to the precordial area, the side of
the neck er the arm. Certain body
postures may lessen or aggravate
the pain. Unpless the amount ef
air in the mediastinum is large and
causes greatly increased mediastinal
pressure, there may be no cyanosis
and change in pulsc and respiratory
rates. The patient generally looks
somewhat anxious,but other consti-
tutional symptoms, e.g. slight rice
in temperature, may be absent.
The signs:

(1) The most characteristic is

- Hamman's sign, present in both

cases here reported. It comnsists of
medium to coarse “crackles” or
bubbling sounds caused by the heart
movement churning up the air bubs
bles in the mediastinum. Being
synchronous with the systole and
diastole of the heart, the sounds are
best heard when the patient holds
the breath, and they may vary some-
what in intensity from time to time
and with varying-positions of the
patient. Hamman's sign is best heard
beneath the sternum, and sometimes
also for some distance on each
side of it over the precordial area,
especially on the left side, but it
may be so loud as to be audible to
the patient himself and to the exa-
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mining physician without the use of
the stethoscope.

(2)- Subcutanéous emphysema
in one or both sides of the neck,
sometimes spreading to the trunk
and arms, is a very useful sign that
at once gives the clue to the diagnosis,
When present it gives the charac-
teristic " crackling” -on pressure,
but it may not be obvious in some cases,

(8) The X-ray film of the chest
is helpful.  Streaks or bubbles of
air may be seen in the anterior,
middle or, posterior mediastinum.
In a suspected case lateral view is
advisable if the antero- posterior
film does not show up well,

(4) The slight elevation of
temperature and some neutrophil
polymorphonuclear leucocytosis,
present in both of our cases, are
recorded in many cases reported by
others, but they are not ¢onstant
dizgnostic firdings.

DIFFERENTIAT, DIAGNOSIS

This should not be very difficult
if one remembers the symptoms and
signs above described, or after one
has had an experience of a case.
Cases of spontaneous mediastinal
emphysema; however, have been
missed by casual examiners, or may
be wrongly diagnosed as the following,
or vice verss :

-
A3fts e

(a) - Neurosis; especially in mild
cases without obvious signs.

(b) OCoronary disease, as sug-
gested by pain referred to the
precordia] area, side of the meck or
arm. The bubbling sounds synchro-
nous with heart beats may be mistaken
for frietion rub of

(¢) Pericarditis, or rales of

(d) Broncho - pneumonia, es-
pecially when there is associated
leucocytosis, or

(e) Clicking Pneumothorax,
snch as reported by Fox, who noted
a single loud "eclick™ during the
systole of the heart in some cases
of artificially induced left-sided
pneumothorax. Diminished cardiac
dullness and diminution of breath
sounds may give rise to suspicion of

(f) Sponftaneous Pneumothorax.

PROGNOSIS

Disappearance of symptoms and
signs of spontaneous mediastinal
emphysema can occur by rest alope.

 In severe cases in which positive

pressure in the, mediastinum is very
great, circulatory collapse and death

may ensue unless mediastinotomy
is carried out in time.

TREATMENT

In mild cases, bed rest, measures
to avoid straining and sometimes
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sedatives, are all that is necessary,
Obvious aggravating causes such as
sneezing, coughing, etc., if present,
must be appropriately treated. Fever
and leucocytosis indicate use of an-
tibioties or sulphonamide drugs as
precantionary measures against pos-
gible.infection of mediastinum and
subcoutaneous tissues. In severe case
with circulatory and respiratory
distress, mediastinotomy such as re-
ported by Karns and Daue has to
be performed.

Their technigue was briefly as
follows :—

" With local anaesthesia a linear
incision was made in the lower portion
of the mid-line of neck which ex-
ténded from the ipferior border of
the thyroid cartilage to the manubrium
sterni. The first layer of deep fascia
was ineised In the lower portion
of the neck where this splits to encase
the manubrium, an incision was
made in the posterior leaf which
gave access to the superior mediasti-
At this level air bubbles

freely into the incision

num

...............

The wound was left open, with the .

raw edges loosely covered with
petrolatum gauze, and a light dres-

sing of sterile gauze. Improvement

of dyspnea and cyanosis was im-

mediate."
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COMMENT

Spontaneaus mediastinal empHy-
sema may be a puzzle to those who
are not familiar with its charae-
teristic features. Hamman was
puzzled by his first case, which he
diagnosed in retrospect only after
having ‘seen and proved its true
nature in his second patient some
time later. Its early recognition
may be important, because early
institution of bed rest may prevent
the development of a mild into
a severe and more dangerous. case.
In the two cases herein reported
the first recovered with rest,
sedative, and sulphadiazine, while
the second and much more severe
case admitted to the surgical service
which the chief diagnosis of abdominal
malignant tumour died. We frankly
believe that this man would have
died in any case from his incurable
malignant growth .some time later,
but if spontaneous mediastinal em-
physema had been recognised a day

or two earlier we might relieve his

circulatory and respiratory emba-
rassments.,

SUMMARY

(1) Two cases of spontaneous
mediastinal emphysema are reported,
one in an apparently healthy 19-year
old girl, another in a patient having
malignant growth in the abdomen.
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(2) Wo discuss the pathogenesié,
gymptomatology, diagnosis . and
treatment in some details, because
it “is believed that these are the
first cfc'bses of its kind to be reported
in Siam.
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Boyden, E.A., 1936:
intestinalis of the common bile duct,
as viewed by the older Anatomists

The pars

(Vesalius, Glisson, Bianchi, Vater,

Haller, Santorini, etc.). Anat, Rec.,
v. 66: pp. 217-232.

1947 : The Choledochoduodenal
junction, Text Book of Histology by
A. A. Maximow and W, Bloom 4 th ed,
( W. B. Saunders and Co.) Philadelphia.

Grant, J.C.B,, 1944: A Method of
Anatomy. 3 rd, ed. (Williams and Wil
kins Co.) Baltimore,

Kreilkamp, B.L. and E A, Boyden,

1940: Variability in the Composition
of the Sphineter of Oddi. A possible
Factor in the pathologie physiology
of the biliary Tract. Anat, Rec,, v. 76:
PP. 435-495,
* Mann, F.C. and A.S. Giordano,
1923: The hile factor in Pancreatitis,
Arch. Surg., v, 6: pp.1-30. (From
Boyden.) v

Nagai, Kikuo and Sawada Tsune-
jiro, 1925-1926: Studies on Oddi’s
Sphincter and the Relation between
the Pancreatic Duct and the Common
Bile Duct of Japanese. Acte Schol,
Med. (Kioto), v.1: pp,91-101 (From
ref, 1.) '

Schwegler, R.A., JJr, and E. A,
Boyden, 1937: The Development of
the pars intestinalis of the Common

NI N

Bile Duct in the Human Fetus, with
special reference to the origin of Am:
pulla of Vater and the Sphincter of
Oddi, _

1. The Involution of the Ampu-
lla. Anat, Rec , v.67: pp. 441-457.

2. The early Development of the
musculus proprius, Anat. Rec., v, 68:
pp. 17-42.

3. The Composition of the mus-
‘culus proprius, Anat, Rec,, v, 68: Pp.
193-219.

[T SRR ——

(Abstract of the fore.going article,
THE SPHINCTER OF ODDI,
by Sood Sangvichien, M. B., M.D.,
Department of Anatomy.)

According

to  Boyden, Francis
Glisson (1634) was the first to describe
the sphincter now named after Oddi,
who studied the structure more than two
hundred years later, Oddi meastired
the resisting power of the sphincter
and showed that excision of the g,zfdl
bladder results In a dilatation of the
bile duct, He also asserted the view that
dysfunction of the sphineter’ would bring
about a disturbance in the biliary tract.
This has been borne out hy the patho-
genesis of hiliary dyskinesia, o

Boyden and Schwegler, by imesns
of serial sections and reconstructions in
embryos and fetuses, gave support to
the view that the sphincter of Oddi,
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developing fron the mesenchyne, is
definite structure and separate from
the musculature of the intestinal wall.
The work of Boyden and Kreilkamp
on adult organs also led to the same
conclusions, The usual description that
the bile duet opens into the duodenum
together with the pancreatic duct by
a common passage termed the awunpulla
of Vater, has heen found by Mann
and Giordano to hold true in only 69
per cent of 200 dissections in whites,
In the remainder the two ducts open
separately, When present the ampulla
of Vater has a length of less than 2
mn. in 45 per cent of cases, and
between 3 and 10 mm, in 20 per cent,
Nagai and Sawada, studying 34 Japa
nese, found an average length of 5 mm,
for the ampulla. Boyden suspects this
to be a racial characteristic.

The sphincter of Oddi in men con -

sists of four parts: the sphincter cho-

ledochus; the sphincter ampullae; the
sphincter pancreaticus; and a layer of
longitudinal muscle fibres stretching

between the ampulla of Vater and the

281

margin of the opening in the outer
ccat of the duodenal wall, The first
part has been named "the sphincter of
Boyden™ by Grant, and is probably the
most constant of the constituents and
physiologically  the most important,
preventing the bile from passing into
the  duodenum  during  fasting. The
sphincter ampallae, attributed to Oddi
by Grant, is well defined in only one
out of six adults, When markedly
developed it may Dring about an ab-
normal connection between the bile and
the pancreatic ducts and may be a cause
of cholecystitize The sphincter pancre—
aticus s present in only one—third
of cases,

The significancé of the xphincter
choledochus in the pathogenesis of
biliary dyskinesia is well recognised,
In addition to nerve section sphincter—
otomy has been introduced in the
treatment. For this operation a tho-
rough knowledge of the anatomical
features of the region is no doubs
imperative,

(Rec. 7. March 1949.)
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(Abstract of the preceding article :
BLOOD TRANSFUSION 1IN THE
SIRIRAJ HOSPITAL, PART,
PRESENT AND FUTURE, by Sarga
Sriben, M.D., Chief of the blood
Transfusion Unit.)

“Blood transfusion in this hospital
is making a slow but sure progress.
Eighteen years ago no more than
thirty transfusions were' made an—

" nually and each performance occa—

sioned considerable excitement. In 1933
and 1934 about 63 transfusions were
carried out, there being ten profes-
sional donors available, and one
hundred cc, of blood costing 5 Bahts
— a fairsum at that time (equivalent
to 2 or 9/1 at the then pr.evailing
rates). The introduction of Pro-
fessor Beck's automatic apparatus
for direct transfusion in 1934 marked

the beginning of a new era, DBecause



d 4«
AITA ATING W. 9.

of the ease of manipulation of the
apparatus and the large proportion
of successes, blood transfusion rapidly

became popular, until at present it

is regarded mercly as a routine :

procedure.

In 1987 and 1938 the author and
two colleagues (Chiab Niranclorn and
Chindabha Sayanhvikasit) tried the
use of placental blood for transfusion
in more than one hundred patients,
Results were highly satisfactory, but
the' work bad to beinterrupted when
the war broke cut, because of shottage
of chemicals, During the war years
more transfusions became necessary
and for the first time'a systematic
contrbl of blood donors wastaken up.
Auto transfusion in cases of extra-
uterine pregnancy was tried and, with
proper precautions, gave good results.
Sinee the cessation- of the war the
number of blood tranxfusici= has

rapidly increased. During 1948 it

289

amounted to 1052, anety-two
donors “are registered, and the price.
per hundred ec. of blood has risen
from 5 Bahts to 50 Bahts, A" Unit
for Blood Transfusion” has been
formed, taking caré of the registration

of donors and their distribution, and

blood grouping, beside actual trans—

fusion,  Assistance is also given, as
far as possi}ile, to outside institutions
and private practitioners, So far the
uuit has funictioned fairly satisfactorily,
but improvemeiits in several directions
are necessary. Above all the fetching
of donors and the matching of bloq(..l'
Therr

a small blood bank might be started,

will have to be speeded up.

to render blood instantly available
at all times. All these will need some
revisions of the prevailing procedures
ag well as a xubstanti;‘nl ouflay, but
there is every reason fo-believe that:
all investmentas will be. more than
well repaid,

(Rec. 10. April 1949.)
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