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INTRODUCTION AND AIM OF WORK

Diaphragmatic hernis 1s the protrusion of abdominal
viscers Into the thoracle cavity through a defect in the
diaphragm. This may be due to congenital absence of a part,
to enlargement of a naturally occuring opening, or to dis-
ruption of the continuity of the diaphragm incident to

accidental trauma or surgery {Conn etal 19 Y.

Diaephragmatic hernis has different modes of pre-
sentation. It presents as c¢yanosis and respiratory dif-
ficulty immediately after birth {Conn etal 19 }J, OT &5
repeated attacks of vomiting in the first week of baby’s
1life (Shanks 1969). Later in adulthood, it may present as
heart burn, angina-like pain both of which usually are re-
lated to posturs and are reduced in severity by a potent
alkall {Shanks 1966). It may also pregent as mcardio-
respiratory or gastro=intestinal trouble lmmediately or

later after thoraco-abdominal traumsa.

Historlcally, the first description of diaphragmatic
hernia in the modern literature was that of the post-
traumatic variety and was given by Ambroise Paré in 1610

and thls was two cases dlscovered at autopsy. Congenlital

hernia was first reported in 1698 by Riverius (Bockus 1963 ).
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Ho case of hlatus hernia was clinicelly dlagnosed before
1900 (Botha 1962).

The aim of this work 1s to know the role of radiology
in the dilagnosis of the different types of dlaphragmatic
hernia, the demonstration of the possible complications, in
order to glve the clinlician the sufficent data to help him
in planning the best line of treatment.
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EMBRYQLOGY

In order to understand some points 1in congenltal
dlaphragmatic hernia, a short resume of diaphragmatic

development is given.

The diaphragm 15 developed in the embryo a&s a sheet
of mesoderm dividing the primitive coelomic cavity into
thoracic and abdominal cavitias, This sheet, septum trans-
versum, extends from the ventral and lateral regicns of the
body wall to the fore-gut. The pleuro-peritoneal canals,
which are the postero-lateral channels comunicating the
pleural with the peritoneal cavity, are cleosed by fusion of
the septum transversum with the pleuro-psritonsal membranes,

The letter are dorsilateral to the cansls (Davies 1972).

Normally, the c¢losure of the pleurc-peritoneal canals
oceuwrs by the elghth wesk, and the return of the intestins
from the yolk stalk to the abdominal cavity ocecurs during
the tenth week of intra-uterine 1life, thus herniation through
the pleuro-periteneal_canals may cccur if the Intestins
returns prematurely before the elghth week or if there is
delayed or incompleted closurs of the plesuro-peritoneal

canals (Fraster 1970).
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ANATOMY

The dlaphragm is a powerful muscle of respiration and
consists of a thin fibromuscular sheet which separates the
thoeracic from the abdominal cavity. It 1s attached by muscle
and tendinous fibers to the bony skeleton, the splne pos-
teriorly, the ribs laterally and the sternum anteriorly.
From this circumferential origin, the fibers sweep in a
smooth curved ascent, convexity upwards tc reach a central

trefeoil tendon (Sutton 1971).

Radlologicelly, in the P.A. view, the upper surface
of the diapvhragm 1s wisuallzed becausa of contrast wlth the
air-fllled Jung above. The under surface blends without
radicgraphic distinction intc the radio-opaclity of the liver
on the right si1de. COn the left side it 1s indicated by the
gases in the gastrie fundus, The lateral costophrenilc
anpgles are usually acute and sharply defined, The cardio-
phrenic angles are usually less well defined and less acute,
they are often right angular or obtuse depending cn the
contour of the adjacent cardiac border (Sutton 1971}.

In the lateral view, the posterlor costo-phrenie ﬁnglé
is sharply acute, From this posterior costal attachment the

diaphregm rises often sharply, convexity upwards to reach
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the mid~coronal plane, from which the cupcla extends
forwards sleng & line which 1s often almost horlzontal or
slipghtly descending anteriorly. The upper surface cf the
anterior half or third of the left dome is not seen
radlographically because of the heart lylng directly abovse
1t (Sutton 1971).

The openings in ths dlaphragm Include three large
single nearly median plane cpenings, two naturally closed
foremina on each side and several minute aperatures trans-

mitting small wvessels and nerves,

The three large single openings are three normal
aperatures In the diaphragm, through sach of which pass
a2 vital tubal structure. The first for the aorta, the
second for the oesophagus and the third for the inferilor
vena cava (Flg. 1). The first and last one are very rarely
invelved In hernia, while the second is a very common site

for herniation of the stomach Iinto the chest (Lillington 1977).

The o=sophageal hilatus Is the milddls of the three
openings with a level at the tenth thoracie vertebra, and
an antero-posterior position whiech is In between the other
two. 1t 1s above, in front and a little to the left of the
aortic opening, It transmits the vagus nerves and the

pesophageal branches of the left gastric artery in addition
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to the oasophagus (Davies 1972}, The average dlameter of

the hiatus 1s between 1.8 and 2.5 cm. It 1s generally

wider in oclder subjects, with no appreclable sex difference
(Bothe 1962), Radiclogically, the hlatus cannot be visualized
except during the flow of barium through 1t. It bears a
varlable relation tc the top of the dome. It can be 1lden-
tified by the reduetion in the width of the barlum stream
seen going through it during deep inspiration (Shanks 199).

There 15 no direct continulty between the cesophageal
wall and the muscle forming the cescphageal opsening. The
fasceia on the under~surface of the diaphragm which 1s rich
irn elastlc flbers, extends upwards intoc the opening in a
conical fashicn to be attached to the wall of the cesophagus
about 2 cm. gbove the gastro-oesophageal junction, Some of
its elastic fibers penetrate to the sub-mucosa of the
cesophagus. Thils fascial expansion (Fig. 2) 1s termed
phreno~oescphageal ligament or membrane (Davies 1972).

It cannct be demonstrated radilolcgically {(Maclean 1958),
but its attachment to the oesophagus could produce a ring
indenting the barium columm at a barium swallow {Lodge 19 }.

The twe naturally clcsed foramins are the Morgagnl
fofamina anterco-medially and the Bochdalek foramina

postero-laterally (Fig. 3).
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The Mergapgnl foramina are small clefts one on each
side of the lower border of the sternum, They are bounded
by diaphregmatic muscle filbers orlginating from the sternum
medlally and from the seventh costal cartilage laterally,
They are triangular, the base belng formed by the anteriocr
thoracic wall and the apex being directed posterilorly. The
clefts contain the superiocr epigastric vessels and normally
are Tilled wlth loose areclar connective tissue and fat

(Fraster 1970).

The Bochdalek foramina are situated in the most
posterior and most lateral parts of the dlaphragm between
its slips of origin from the lateral arcuate ligament
posteriorly and those from the ribs laterslly (Davies 1972),
Normally there is no actusl gap because of the close

approximation of its edges,

The lower part of the cesophagus descends in the
posterlior medlastinum then pass through the cesophagesl
hiatus to join the stomach at 1ts cardiasc orifice. Its
right border continues evenly inte the lesser curveturs
of the stomach while 1ts left border 1s separated from the
fundus of the stomach by the cardlac nctch, incisura or

angle of Hls.

The sphincteric segment 1s the lowest 3 to 5 cm, of
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the ocesophagus. Anatomically and histeclogically, it is
similar to the upper part but have a separate nerve supply
(Chrispin and Friedland 1966), Physiologically, it can be
1dentified by pressure recording devices which show it as
a high pressure segment due to Its normel resting state of
mild tcnic contraction. Redlologlecally, it is seen as a
narrow contracted empty sepgment during barium examlnation.
It starts to relax one sec. after the swallow 1s initiated,
relaxation increases and then decreases, slowly recovering
its normal resting tone by the time the peristaltic wave
reaches the sphincter, then passing intc a supercontracted
state and appears as though it is the peristaltic wave
running into the sphincter and squeezing out the last drop
from the segment before regaining again its normal resting
state of mild contraction (Shanks 19%9).

Central Library - Ain Shams University




PHYSIOLOGY

The disphragm i1s the principal muscle of quiet
respiraticn. It 1s the septum which separates the low
pressure thoraciec cavity with 1ts contents frow the high
pressure abdominal one with its viscera. It plays a role in
the cireulation of blood. It 1s 2n impertant musele in the
act of straining. It assists in the antigastrc-cescphagesl
reflux mechanism by three actions., The first 1s the closing
action, dus to the overlaping of the c¢rural fibers forming
the cesophageal hlatus providing a relatively long oblique,
snug-fitting hiatus that ensures maximum fixatlon. When
the diaphragm contracts, the dlameter of the hiatus will
decrease from side to side as well as from front to back
(Botha 1962). The second action is a holding one and this is
done by the phrenc~cesophadeal ligament which prevents
slipping of the cardla chestwards through the hlatus during
diaphragmatic descent in inspiration. The plnch-cock action
13 the action in whlch the angle of the cardia 1s maintained
by the longiltudinal bands of the right crus of the dlaphragm
during 1ts descent in inspiration end preventing reflux
particularly during sudden strain (Shanks 1969).

The oescphagus 15 the tunnel threugh whieh food, fluld,
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