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INTRODUCTION 

Hiatus hernia is a perplexing problem. Its presence is not 

often suspected on the basis of history and phy'sical examinations. 

Its manifestations are ~y an~ varied. Otten it produces no symp­

toms at all. Treatment becomes a problem of judgment as to what 

part ot a patient• s symptomatology is due to the hiatus hernia or 

whether the entire picture is due to another co-existing disease. 

In 1769, Morgagni was first to recognize herniation of the 

stomach through the esophageal hiatus of the diaphraga. That the 

lover end of the esophagus appears and acts differently from the 

rest of the esophagus, is generally accepted. The structure of the 

normal lower esophagus has been subject to much contusion in the 

past century. In 18,S, Arnold described the lower esophagus as 

conaisting of a pouch with two furrows on either end. This pouch 

was called the •vormagen" or anterior stomach. In 1851, Lusoka 

described two types ot lower esophagus. One type consisted of one 

pouch and was the same as Arnold's, except that he called it the 

•cardiac antrum•. The second type consisted of' two pouches, the 

upper one was Arnold's •vormagen• and the lower one was the •cardiac 

antrum•. It is interesting that Lerche, a.bout a hundred years later, 

did exactly the same thing using different terms. The upper pouch 

he called the 1phrenic ampulla" (now an established term used by 

all radiologists) and the lower one he termed the •vestibule'. 

Today radiologists recognize only one pouch on radiologic 
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examination and it is known as the phrenic ampulla.. This corres­

ponds to the pouch Lerch• called the ampulla. The pouch he 

called the Testibule is hard to find even on his original illus­

trations, and is not recognised at all today ) 6 

Hiatus hernia is a disease which symptomatically mimics 

many other diseases. In le88 _ than 2~ ot the patients with symp­

toms, can the presence of hiatus hernia be suspected clinically. 

Often it produces no symptoms at all. Therefore, it is necessary 

that a good routine of radiologic examination be adopted sot.hat 

hiatus hernia may be discovered. Then the clinician must judge 

trom the whole clinical, laboratory and radiologic picture what 

part of the patient• s com.plaints are due to hiatus hernia and 

proceed with treatment. According to Hofter, hiatus hernia. is ' 1, 
the third most common cause of upper G.I. disturbances. 
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NOBMAL ANATOMY or THE LOWER ESOPHAGUS 

The lower esophagus may be divided anatomically into two parts; 

the thoracic portion and the abdominal portion. These two areas 

are under different envi~onmental pressures. The negative pres­

sure in the thoracic cavity imparts a negative pressure to the 

thoracic portion ot the esophagus. The abdominal cavity, being 

under positive pressure presents a positive pressure to the abdo­

minal portion of the esophagus and to the stomach. Thus, the 

stomach is under a higher pressure than the thoracic portion of' the 

esophagus and it would seem that stomach contents would be forced 

up the esophagus were it not tor the presence of some sort ot a 

mechanism to prevent reflux. 

It would seem logical that there be a· sptiincter at the junction 

f4 the esophagus with the stomach in order to prevent reflux. In 

many old anatomic drawings, such a sphincter ce.n be seen. However, 

recently when dissections were carried out specifically to find 

this sphincter, it was not located in all cases. Turco, et.al. 

prepared~ anatomic dissections of the lower third of the esopha­

gus so that the circular fibers could be seen.~9 In this way, he 

detected three different varietiess 

1) The existence of' a specific circular muscle condensation 

or bundle in the lower third of the esophagus trom 5 to 

20 mm. above the z-line of the esophagogsetric mucosal 

junction. In 18 cases, there was a condensation of 



fibers e.nd in 15 cases, a definite muscle bundle was 

present. This accounted for over~ or the dissections. 

2) The existance of progressively increasing numbers ot 

circular muscle fibers trom the lower segment down to 

within a few millimeters of the transition zone. 

,) No identifiable concentration ot muscle bundles at all. 

Thus, in most cases there is some kind ot muscular structure which 

acts to prevent reflux. In addition to this, if this segment is 

in the abdominal cavity, its sphincter action is reinforced by the 

positive abdominal pressure. However, it .this region should be 

displaced upwards above the diaphragm, whatever force thesp;ld..ncter 

has, is weakened by the opposing negative pressures found in the 

thorax. By measuring the intraluminal pressures 1n the normal 

esophagus at various levels, one can demonstrate a zone ot high 

pressure between the stomach and the upper eeophague. 

Also, it bas been found 1:hat the lower portion ot the eso­

phagus functions differently physiologically than does the upper. 

Peristalsis progresses down the esophagus to terminate just above 

the high pressure zone. The high pressure zone responds to 

nallowing ~Y relaxation, followed by contraction of the whole 

high pressure zone as a unit. 37 This zone corresponds to the 

vestibule. On x-ray films taken during continuous swallowing. it 

is conmon to see another contractile area at the junction of the 

tubular esophagus with the vestibule. This area is 0.5 to 1.0 cm. 
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Constrictor C11rdia.e. 
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in length and is about 5 cm. aboTe the eeophagogastric mucosal 

41 junction. This corresponds to the • inferior esophageal sphincter• 

as described by Lerche and as illustrated in Palmer's book. 2} (~ee 

Pigure 1, Pa.go 5) 

Thus, the structures encountered as you progress downward are: 

tubular esophagus, ampulla, inferior esophageal sphincter, vestibule 

and cardia with itsspbineter. 

ALTERATIONS OF NORMAL ANATOMY IN HIATUS HERNIA 

Hiatus hernia is simply a herniation ot the stomach, or a part 

thereof, through the hiatus of the diaphragm into the thoracic 

cavity. In the case ot a large herniation, diagnosis presents no 

problem end is easily accomplished by x-ray with the aid ot a bar­

ium meal. However, not infrequently, a minimal hiate.l herniation 

will produce as much or more discomf'ort for the patient as the 

larger ones do. As the symptomatology is not always cbaracteriatic, 

the correct diagnosis often hinges on the ability ot the radiolo­

gist to demonstrate minimal hiate.l herniation on a routine upper 

G.I. series. This problem in intensified because there is a great 

deal ot disagreement as to just exactly what constitutes a minimal 

hiatus hernia; and in fact, whether or not such herniations should 

be reported. The latter problem will be discussed in a later sec­

tion, while here we will concern ouraelves with the probl• of 

defining a hiatus hernia. 
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In many patients it 18 very di:f':f'icult to define the point at 

which the esophagu1 ends and the atomach 'begins. There are three 

structures which, theoretically, may 'be used to denote the junction 

of the eeGphagus and the stomach. One may be the abrupt enlarge­

ment o:f' the tubular lumen o:f' the esophagus into the stoma.ch. How­

ever, in many cases this is not e.n abrupt enlargement,_ but rather, 

a gradual enlargement down to the stomach. It part o:f' thia conical 

enlargement is located above the diaphragm, some people may want 

to call it a hiatus hernia. In cases where the cardia is evident 

this may not correspond to the junction ot the squamous and gastric 

mucosa. This junction normally forms a zigzag line which may 

interdigitate as :much as a centimeter. Some authors , say that the 

upward displacement of this line is what conetitutes a hiatus 

hernia.41 Wolf states that the most important anatomic feature of 

a hiatus hernia is the location of gastric mucosa above the hiatus 

of the diaphragm. But he qualifiee this by saying that as long as 

a short tubular segment of the esophagus is present below the hia­

tus ot the diaphragm, the exact level or the mucosa! change is not 

significant. Complications of esophagitis, ulceration and stricture 

occur in the squamous epithelium above the level of its junction 

with gastric mucosa. Occasionally, a col~ type of epithelium 

lines the esophagus. in part, tor a considerable distance. However, 

this is a persists.nee ot the foetal type of epithelium and not 

functional gastric mucosa. Isolated islands of true gastric muco­

sa along the •aopbagus are extremely rare. Barrett concurs in this 
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opinion."' It has been suggested by Templeton that small hiatus 

hernias and the ampulla might actually be the same, but appearing 

di:f"terent because ot poorly understood ph;yaiologio e_nd anatomic 

processes.'6 

Barrett defines three principal varieties of hiatus hernia end 

believes they should be di:f"terentiated because they produce ditter­

ent pathological changes. 

1) Paraesophageal hernia in which the ~ardia is normally 

placed and the greater curvature herniates through the esophageal 

hiatus into a peritoneal sac in the mediastinum. The esophagus is 

normal. This type otton produces cardiac pain. 

2): Sliding hiatus hernia. This is ten times more common 

than the para.esophageal variety. In this, the cardia herniates 

through the esophageal hiatus shortening an4/or displacing the 

esophagus. This type produces incompetance of the oardia and all 

the complications of erosive esophagitis. 

,> •JU.xed• or •rolling• hiatus hernia is a combination of 

the above and has features of both. 

The term •short eeophagus• has been used to describe the 

shortening of the esophagus that is seen with hiatus hernias. 

Although, at one time, it was thought that the hiatus hernia 

occurred as a result ot shortening of the esophagus, it is now 

generally believed that the reverse is true. The sequence of 

events leading to the product.ion of a short esophagus by a hiatus 

hernia 1s ref'lux, inf'lammat.ion, spasm or fibrosis, shortening and 
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stricture. A short esophagus is an irreversable displacement ot 

the esophagogaatric junction above the hiatus ot the diaphragm. 

Hiatus hernia is a condition which is most often acquired but 

may be congenital on rare occasions. The majority ot sliding hiat.us 

hernias are small, seldom extending upwards more than 5 cm. aboTe 

the hiatus. 

CLINICAL PICTURE OF HIATUS HERNIA 

The classical symptom complex of hiatus hernia is epigastric 

and/or substerna.l burning pain aggravated by recumbe.ncy and relieTed 

by assumption of the upright position. Palmer recently made a 

study ot patients with hiatus hernias in an etfort to determine 

what symptoms are produced by a hiatus hernia.24 The study shoved 

that only 1~ of patients with hiatus hernia had the classical 

clinical picture just described. Po~ found that symptoms were 

aggravated by recum.bancy in 2~of patients. A great many sympto­

matic patterns were found to be produced by hiatus hernias, some ot 

which were 1 classieal1 for other diseases. 

A difficult problem is thus created for the clinician in · 

recognizing hiatus hernia on the basis of the subjective complaints 

produced b7 tho hernia or its complications. Less than one sixth 

of the patients whose complaints are due to hiatus hernia can be 

diagnosed by subjectiTe means. Therefore, if the true nature ot 

the patient's illness is to be ascertained, it is necessar1 that 
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the diagnosis be made objectivol7, that ie, b7 x-ray, esophagoaoopy, 

etc. A broad clinical formula is needed to identity, not the patient 

with a hiatus hernia, but rather the hiatus hernia patient whose 

troubles are due to that condition. 

Inspection of Palmer's data on the varied symptomatic features 

reveals that 79 out of 197 symptomatic patients or ~ had the 

following symptoms at least in parts 24 

1) epigastric and/or substernal burning pain or fullness 

aggravated by recumbancy, 

2) epigastric and/or substernal pain without relationship 

to position, aggravated by meals, 

,> vague and com.pl~ dyspepsia with belching, bloating, 

variable distress, pyrosis, regurgitation and perhaps 

occasional vomiting. 

About one quarter of the patients were sick because of a compli­

cation of hiatus hernia. Thus, bleeding was due to erosive gastri­

tis or erosive esophagitis. Eaophagitis or stricture was always 

found 1n the presence of qsphagia. Burning pain and pyrosis are 

always present when there is a motility disorder or tonal distur­

bance in the lower esophagus. Texter and Bundersen agree, saying 

that heartburn and substernal pain has been correlated with non­

peristaltic motor activitr.'7 l)ysphagia, they state, was always 

found in the presence of an abnormal deglutition pressure gradient 

in the lo,wer third ot the esophagus. This phenomenom is uauall7 

seen in the presence ot some degree of stricture. Barrett insists 
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that 10% ot patients with esopbagitis have anemia severe enough to 

produce symptoms. Massive hematemesis or melena are rare, in te.ct, 

due to the intermittent nature of the bleeding in esophagitis, 

occult blood in the stool is rarel7 detected. The pare.esophageal 

type of hiatus hernia is otten the cause of cardiac pain or arrhTt,h­

mias; also the stomach in the mediastinum may develop gastric ulcer 

or carcinoma. Some hernias are completely silent. On the other 

hand, heartburn may occur in the normal individual without demon­

strable hernia. Others have radiographically demonstrable refiux 

without any complaints referable to the esophagus. The size of a 

hernia bears no relationship to the severity of the complications 

or the symptoms it can produce. Barrett aay-• that small hernias 

require treatment as urgently as the larger·. In :tact, Palmer makes 

the observation that especially in those patients with heart mimic­

king syndroaes, the smaller hernias tend to produce the more pro-

24 nounced symptoms. Oft.en patient• with large hernias in the chest 

are aware of no problem. This type usually makes its presence 

known by way of a complication. This peculiar relationahip ot size 

to symptoms leaves the clinitian in a quandry because the moat 

severe cardiac symptoms may be produced by a hernia which is very 

difficult to demonstrate. Seven percent of Palmer's group of 214 

patients fell into this heart mimicking category and were hospita­

lized with their particular cardiac diagnosis. 

Peters saya that 29% o't hiatus hernia patients taken to au­

topsy had associated lesions, such as, gastric ulcer, duodenal uleer 
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or oholeeystitis. 28 This points up necessity for a thorough evalua­

tion of the patient to find all lesions present and a good deal of 

clinical judgment to determine what part each contribut.es to the 

total clinical picture. Thie is imperative before •barking on 

treatment which ma7 be difficult and dangerous. 

As might have been expected, the most common associated 

diseases were gall stones and diverticulosis coli, the combination 

24 
which is known as Saint's Triad. This combination was seen in 1~ 

of' the patients. Divertieulosis of one or more of the gastroin­

testinal organs was frequently found (24~). The organs moat fre­

quently involved were the colon, then the duodenum, the esophagus 

and less frequently other organs. The high incidence of' peptic 

ulcer in association with hiatus hernia was striking. 'l'venty-•ight 

percent of patients with hiatus hernia also had peptic ulcer. Duo­

denal ulcer was the most common but there was almost an equal number 

ot gastric ulcers. However, only three of' the sixty- one patients 

with an .ulcer had it in the herniated port.ion of' the etomach. It 

has been said that esophagogastric malignancy is unaccountably rare 

in patients with hiatus hernia, however, Palmer found two gastric 

a.n4 one esophageal carcinoma in his series. 

It would seem that the only way to make a correct diagnosis of' 

hiatus hernia is to maintain a high index of suspicion in all cases 

characterized by epigastric and/or substernal burning pain. This 

togeth4tr with a good routine for demonstrating hiatus hernias on 

upper ~.I. series should produce the correct diagnosis in moat cases. 
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THE RADIOGlUPHIO DIAGNOSIS 

!he radiographic d1agnosi• ot frank hiatal herniation presents 

little or no problem. However, small hiatal hernias are often very 

elusive and hard to demon•trs:t.~ on x-re.7. The tact that small hiata.l 

hernias can produce as much symptomatology as the larger one• nece•­

sitates good radiologioal methods so that they will not go unde­

tected. Stein and Finkelstein have recentl1 published their tech­

nique tor 'demon1trating hiatus hernia and their criteria for classi­

fying hiatus hernia}-' 

Their technique consists ot three cardinal points. First, the 

position, which is prone oblique. The right arm is at the patient's 

side and the left is resting comfortably above his head. The lett 

knee and hip are f'lexed so that side of the body is elevated 10-,0 

degrees. The head 1s turned to the l ett. This position is RAO 

tor buck:y and LFO tor f'luoroscopy. They claim that the Trendelen­

burg position is of' no additional help. Wolf, however, recommends 

a slight degree of Trendelenburg and reasons that this is not t.oo 

41 far removed from physiologic conditions. T•pleton says that 

swallowing uphill is very unphy•iologic and may cause the esophagus 

to balloon out and give the appearance of a hiatus hernia.'6 When 

peristalsis meets with a resisting force, it ta.des out proximal to 

the resistance and becomes ineffectual and the esophagus dilates. 

Carmichael advocates the use of the toe-touch position with the 

exposures being taken during the act of bending over so that the 



intra-abdominal pressure is the greateet.5 The patient is standing 

and bending oYer. The effect of gravity on the viscera is e. counter 

force to prevent herniation and.therefore, this method may be consi­

dered physiologic. Tho author claims that 20% more hiatus hernias 

were picked up in his series by the use ot this method aa contrasted 

with the Trendelenburg position. I would think that this method 

would haTe many technical difficulties in trying to hit a moving 

target on spot films during the act of bending over. 

The second part ot the technique of Stein and Finklestein is 

concerned with the timing ot the exposures so that they occur during 

the act of Pallowing. They say that a short pause is necessary so 

that the exposure catches the bolus of barium as it paases through 

the lower esophagus into the stomach. The diagnosis cannot be made 

it' only residual 'barium remains in the eeophagus after the main 

bolus has gone through. 

The third feature of their exam consists of multiple exposures 

of the cardioesophageal region made in verious stages of respiration. 

The first and third exposure was made during deep inspiration in 

order ta take adyantage of the closing mechanism ot the lower eso­

phagus. The alternate exposures were made with respirations stopped 

about hal:tway between normal inspiration and expiration because 

occasional.17 hernias are better demonstrated in this manner. 

Exposures were not taken dm-ing full expiration because most patients 

cannot hold their breath in this atage. 

Their routine exam consists ot two sete ot the above seriologic 
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exposures. Occaaionally spot films are necessary it the gastroese­

phageal area is no.t adequately demonstrated on the routine exposures. 

Also, i1' the passage of barium is too fast or too slow to permit 

accurate timing ot the 'bolus, spot films may be neceasary. 

St.ein and Finkelstein set forth criteria tor claasifying hiatua: 

hernia b7 degree of herniation. They divide hernias into three 

classesa 

The first degree hernia is herniation of the gastroesophageal 

vestibule alone. Thia is a highly controversial classification 

which the author justifies by the following tour reasons: 

1) iocording to Lerch• and his authoritative anatomic studies, 

the gastroesophageal vestibule in the normal indiTidual 

lies eomplet.ely or almost completely below the diaphraga. 18 

2) The gastroeaophageal Testibule is lined compl•tely or 

almoat completely with gastric epithelium. In ta.ct, ulcer­

ations in. this area resemble gastric ulcers histologioallr. 

,> The authors claim that they have followed patients with 

small hiatal hernias of the first degree who, when x-rayed 

again several yea.rs later had hia.tal hernias of moderatec· 

size ot the second or third degree. 

4) Regurgitation of gastric contents into the esophagus is 

uncommon where there is no hiatus hernia. The authors go 

on to say that regurgitation is as common in first degree 

hernias as it ia in second and third degree hernias. {Pig. 2, 

Page 16) 
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First De3ree Hia.tas Hernia.. 13 

( Dr~ w l ,,~ f'rom cl. r4.cl I 03 ra.ph) 
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Wolf wrote a criticism of this classiticaUon 1n an editorial 

in which he agreed with Stein and Finkelstein 1n their statements 

that at least halt of adults have some degree of hiatal herniation 

and that small hia.tal hernias me.y be clinically significant.41 How­

ever, he was in sharp disagreement with their classification ot 

first degree herniation as a true hernia. He does not believe that' 

a significant number of small hernias increase in size over a period 

ot years. He also disagrees with their statement that reflux is as 

common in araall hernias as in larger ones. 

He goes on to suggest other criteria of diagnosis which will 

be considered later. 

Texter and Bundesen also wrote a criticiem of their classifi­

cation of hiatus hernias.,7 'l'hey aak: it herniation of the vesti­

bule alone constitutes at.rue hernia and it such a hernia can be 

distinguished from the normal individual. They claim that the x-rays 

of Stein and Finkelstein correspond very closely to the diagrams.tic 

9 sketches by Evans which h• termed hiatal insufficiency. 

Sprotka, Azad and Boronotsky agree that emall hernias may 1n 

time progress to form larger ones.'2 'l'hey reported that ~ :· of 19 

patients followed for six years or more demonstrated progression from 

small to large hernias. 

Stein and Finkelstein go on to classify second degree hernias 

as herniation of the gastroesophageal vestibule plus about 2-, cm. 

of tb• cardiac end ot the stomach. There seems to be general 

agreement that this is a true hernia. (Pig.,, Page 18) 
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Second De~ree Hia.t"'-S Hernia.33 

(Drc\.\AJi'r\S from L ra.clio5r~ph) 

fi~.3 
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Third De3ree H id.tt4.s Hen,,a. 33 

(Ora.win3 fro_m a. rctdio3ra.ph) 



In their third degree hernia at least 4-5 cm. of the cardiac 

end of the stomach lie above the diaphragm. (Pig. 4, Page 19) 

Volt described three methods used in the radiographic diagno­

sis of hiatal hernia. In his first method, he establishes the 

diagnosis on the presence of a structure he calls the •1ower eso­

phageal ring•. He says this is a thin ring about 2 mm. in length 

which encircles the esophagogastric region. Thi• ring can be seen 

in people with small hiate.l hernias if the esophagegastric region 

is suttioiently distended while nallowing \,arium, but is usually 

not evident in the normal individual when the esophagogastric 

region is located below the diaphragm. He believe• this is the 

single most usetul landmark available to radiologists for identi­

fication of the junction between the esophagus and stomach and 

therefore, for the diagnosis of small hiate.l hernia.a. 

BEFLUX OF GASTRIC CONTENTS 

Wolf's second method concerns reflux of gastric contents into 

the eaopbagus. He insists that reflux will occur in most individuals 

if' intra-bdominal pressure is . increased over intrathoracic by 100 cm. 

ot water or more. He also says that many patients with undoubted 

hiatal hernia will not show reflux by simple methods, i.e., 'lrende­

lenburg on bending over to touch the toes. A valuable test tor 

reflux would be one which demonstrated it only in the presence ot 

hiatus hernia. Wolf uses a moderate 'l'rendelenburg position as he 
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thinks this is not too removed from normal circumstances. He terms· 

reflux in this position as •tree reflux• and regards it with more 

significance than the presence of small hiatus hernias. His justi­

fication is that this type of reflux is nearly always aymptomatio 

whereas small hiatal hernias are not. 

Stein and Finkelstein comment that regurgitation of' the barium. 

meal during examination can occasionally produce symptoms of pyrosia 

and angina-like pain.}' 

Texter and Bundesen state that regurgitation is common when 

the stomach is overdistended or when special proceedures are used 

to increase intra-abdominal pressure. They report regurgitation in 

5°" of patients with grade 1 hernia, who are symptomatic and in only 

2o:' ot asymptomatic grade 1 hernias.,7 OQmray-~ughes support this, 

saying that ,0 out of ~2 patients with hiatal hernia had regurgita­

tion and only 20% of' patients without hie.tel hernia regurgitatec1..6 

Templeton talks about reflux in the type ot esophagus that 

gradually tunnels into the stomach. 'l'his type of esophagus differs 

from normal ampulla in that the diaphragmatic hiatus is larger than 

normal. In this case, barium is euily forced into this dili te:tion 

by :filling the stomach with barium and increasing the intra-abdominal 

pressure. He thinks that this structure ia not really a hiatus 

hernia but a variation of the normal ampulla produced by relaxation 

ot the e~phageal diaphragmatic hiatus. The author goes on to say 

that it the mucosa is susceptable to the action ot acid gastric juice, 

there will be symptoms due to esophagi tis ul eer or stricture, but 
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on the other hand, if the mucosa ie not st2soept.ible or it there is 

no acid, there will be no symptoms. 

We.ngenateen and Leven (1949) have demonstrated that p-erfusion 

ot the lower esophagus with acid pepsin will result. in all the 

40 changes we now recognize as esophagitis. In animals, the mucosa 

is destroyed and perforation occurs in a tew hours. In man, however, 

the process ie less drastic due to the intermittent nature of the 

insult. They also shoved that physiologic strengths of hydroohleric 

acid alone causes no damage, but the secretions normally present in 

the duodenum are harmful. The damaging effects produced by a duode­

nal fistula to the skin of the body wall are well known, and demon­

strate what occurs in the esophagus. 

The normal esophagus is irreplacable. Any damage to it by 

anatomic displacement, chemical damage or impairment ot motor 

:f'unction result• eventually in esopha.gitis, stricture, ulcer or any 

ot the other complications associated with hiatus hernia. Barrett 

says that one can assume that with any stricture in the lower two 

to three inches of the esophagus, the mucosa below it will be 

columnar and the mucosa above it, squamous.4 This is to say that. 

stricture produced by regurgitation involves the squamous epithelium 

just above the esophagogastric junction. 

A stricture produced by carcinoma or a swallowed corrosive will 

not necessarily have gastric epithelium below it. A 1tricture pro­

duced by reflux is, in effect, the body's attempt to produce a 

sp}lincter to prevent further reflux of gastric contents into the 
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esophagus. However, being composed of scar tissue, it also hinders 

the passage of injested materials tot.be stomach. Strictures are 

caused by repeated episodes of esophagitis which produce intlamma­

tion and scarring. This ie usually a progressive disease. With 

repeated attacks, inflammation and scarring extend deeper into the 

'muscular coats eYentually replacing thea and forming a mass which 

greatly narrows the lumen. Dilation of the strictures uaually allows 

further reflux, esophagitis and scarring above the stricture, thus 

extending the process further proximally. Ballinger, et.al~ states 

that in the majority of cases, esophageal hiatus hernia produces 

symptems due to the development of reflux esophagi tie. 2 The com­

plications of esophag-itis are usually stenosis, hemorrhage or per­

foration. 

INTRALUMINAL PRESSURE STUDIES 

Texter and Bundesen, in an article published last year described 

their findings 1n intraluminal pressure studies of the eeophagus.~7 

They attempted to determine what abnormalities of motor function 

were associated with the presence of hiatal hernia. In doing this 

they recorded intraluminal pressures simultaneously from the fundus 

of the stomach at the level of the diaphragm, in the herniated 

stoma.ch, at the esophagogastric junction, and higher 1n the esopha­

gus during resting e.nd deglutative activity. They correlated the 

pressure changes with the roentgen phenomena by means of si.mul taneous 



nuorocinematograpby. Th•y found two abnormalities to be charac­

teristic ot patients with hiatus hernia. 

Pirat, conaider dyst'tmotion ot the esophagogastric closing 

mechanism. The normal 1 high pressure zone•, which usually has a 

pressure higher than the atomach, was displaced upwards. Its dis­

placement into the negative pressure of the thoracic cavity decreased 

its preHure so that. it was o:tten equal to the f'undic pressure in 

the herniated stomach, thus providil'lg no barrier to gastroesophageal 

ref'lux.'7 Atkinson, et.al., also reported this phenomenon. 1 

The characteristic physiologic behaTior of' tbe high pressure 

zone we.• observed in enly 2~ ot patients with hiatus hernia. Nor­

mally, this zone relaxes during swallowing and subsequently contract•. 

Due to the negative intrat.horacic pressure, displacement o:t the 

high pressure zone into the thorax causes a lowering of the pressure 

in the so-called •high pressure zone• resulting in some degree of 

inoonti~c•. During inspiration, when intrathoracic pressure is 

the lowest, only the intradiaphragmatic portion has a pressure which 

exceeds :tundic pressure and prevents retlux. The closing mechanism 

of' the gastroe•ophageal junction was inc0 mpetent in 80% of patient• 

with hiatus hernia as determined by the ab•ence ot a zone of high 

pressure between the high f'undic pressure and the negative intra­

thoracic pressure. 

The second abnormality is abnormal motor activit7 in patients 

with hiatus hernia. The deglutation complexes ot the lower esopha­

gus were frequently uilphysiologic. These complexes resembled, some-
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what, the low amplitude, prolonged duration complexes 'that are 

normally recorded from the am.pullary area. Frequent rhythmic non­

peristaltic contractions occurred in the ab•ence of nallowing, 

which often exceeded the amplitude of the primary peristaltic vaTe.;7 

Creamer et.al., reported 12 out of 1~ patients with diffuse spasm 

ot the esophagus also had a roentgen diagnosis ot hiatus hernia.7 

Olsen, et.al., say that the diagnosis ot hiatu• hernia can be 

made in patients whose x-rays are normal by demonstrating abnormal 

21 
motor activity in the lower esophagu•. They even claim that 

measurement of the pressure in the esophagus and at its sphincter• 

affords a means of diltinguiehing symptomatic from asymptna.tic 

biatal hernias and to distinguish between substernal pain ot e10-

phageal origin and that of' cardiac origin. However, they do not 

elucidate how this distinction is made. 

Templeton describes the physiological motor f'unetions of' the 

lower esophagus as follow,. He deacribes the high pressure zone ot 

the lower esophagus as preventing reflux from the stomach into the 

relatiTely lower pressures of the esophagus. He believes that dur­

ing inspiration, the barrier is about 1.5 cm. long and about 2 cm. 

long during expiration.¾ 

Esophageal peristalsis slows and eventually ceases about 2-4 cm.. 

aboTe the cliaphragm.. Templeton states that this segment may not 

contract, but may balloon out and resemble· a small hiatus hernia. 

In other patients, the lower segment may contract completely leaving 

a long narrow channel. Factors which play a part in this phenomenum 



are contraction of the diaphragm with the Valsa.l va. teat, swallowing 

uphill in the Trendelenburg position and increa•ing the intra.­

abdominal pressure by obesity, pregnancy or external pressure. These 

maneuvers have been used by some to demonstrate hiatus hernia. It 

the above is true, then the incidence of hiatus hernia is not as 

great as others auggest.,,,41,,1,•,24,16 

Templeton also describes the lover esophageal ring as a per­

manent structure seen in the distended esophagus. He says it is a 

sharp, narrow band in the esophagus a.bout, to lt- cm. above the dia­

phragm, and that it is seen more frequently in patients when they 

are 1n the steep Trendelenburg position rather than while standing 

or horizontal. He saya that the ring often marks the site e.t which 

esophageal peristalsis ceases. The section between the ring and 

the cardia is the phrenic ampulla and contracts as a unit after it 

has been tilled by a peristaltic wave. Any resistance te peristalsis 

results 1n a fading of the peristaltic wave so that it stops some 

distance above the obstruction. The dilated section thus produced 

is bisected by the ring. If resistance is removed, peristalsis will 

again continue to the ring. In true hiatus hernia, there is a nar­

rowing b.etween the esophagus and the herniated portion of the ato­

!118.ch. This, he feels, is not the same as the lover esophageal ring, 

and in f'act, he says the ampulla cannot be demonstre.ted. He se.ya 

the fact that peristalsis comes down to the herniated pouch suggests 

that the ampulla has been absorbed into the etemach. 

leyting and others differ substantially from this viewpoint 
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aa7ing that they unreservedly support the concept that. the lower 

esophageal ring is the cardio esophageal junctien and that there­

fore, when it i1 located above the diaphragm, a hiatus hernia is 

present. 16 They base their opinion, that the ring ia the eeopha­

gogastric junction, on an article by Gould and Barnhard in 1957 

where this view was expreaaed. 11 Me.cMahon, Schatzld and Gary 

reported a case with histologic autopsy findings supporting this 

Yiev. 19 Keyting and others, in their article also bad one case 

with autopsy findings. Thie view, then, is based on opinion con­

firmed by only two cases with histological proof. This is not 

sutticient proot in my estimation. He goes on to say that with 

proper technique e.nd effort, the ring can be demonstrated in about 

1~ of normal people. This is less than the percentage ot rings 

demonstrated by Templeton and is about the same as his est.i.me.tes of 

the incidence ot hiatus hernia. Perhaps these two groups e.re using 

these.me term. to describe two di:f'f'erent structures. Palmer said 

that there was an incidence of hiatus hernia in a.bout 14~ of a group 

ot asymptomatic people used as controls, which figure is identical 

to Key-ting's in patients with no ga~trointestinal complaints. 24• 16 

He also makes the statement that the presence or absence of hiatus 

hernia on x-ray is tar less significant than the presence or absence 

24 ot renux. This, I think, is possibly a key to the mystery of 

hiatus hernia. 

SIMPfOMATIC VS. ASYMPTOMATIC HIATUS HERNIA 

In the majority of diseases, e. diagnosis is most ot'ten made 
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by care:f'ul study of the important facts presented in the histeey 

and physical examinations. It is only supported or confirmed by 

laboratory tests, x-rays or special studies. Textbook• describe 

12 classical or typical clinical pistures for hiatus hernia. The 

most common complaint is high epigastric or low midthoraoic pressure 

or a pain which may radiate along the lef't coste.l margin to the top 

ot the le:tt shoulder or down the e.rm1. There 1e a marked amount of 

belching. Symptoms are ohe.racteriat1eally precipitated by eating 

and aggravated by recumbancy. However, they go on to say that the 

diagnosis cannot be !!18.de on pure clinical grounds but must be con­

firmed radiologically. 

Hiatus hernia is probably notorious tor being able to mimic 

other conditions. The clinical picture may produce classical 

•symptoms of e.nginal pectoris, peptic ulcer and myoce.rdie.1 infarc­

tion.• The high incidence of association with peptic ulcer(~) 

may complicate the picture considerably. 24 

When the doctor is confronted with a patient having symptoms 

suggestive of a hiatus hernia, the diagnosis is a simple matter it 

the hernia. is demonstrable radiolog1c,11y. HoweTer, this should 

not be the end of the diagne>stic effort as other conditions which 

could conceiT11.bl1 produce the patient's clinical picture should and 

must be systemat1oe.lly looked 'tor and ruled out. Only when all other 

possible causes have been ruled out can one be moderately certain 

that the symptoms a.re, in tact, due to hiatus hernia. 

Stein and Finkelstein stress that when a hiatus hernia is pre-
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sent it can only be considered clinically significant 1n so tar as 

it can be related to the patient• symptoms.,, Thus, the opposite 

side of the problem. becomes apparent. It must be remembered that, 

as stated previously, hiatus hernia can occur in people who are 

apparently perfectly healthy. In controls used in various studies, 

the presence of hiatus hernia was discovered in about 141' ot asymp­

to1U.t.ic patients. 24• 16 Therefore, it becomes apparent that hiatus 

hernia can exist in the presence or absence of symptoms. Since this 

ia true, it seems possible the.t we a.re in error 1n ascribing 8Jl7 

symptoms at all to the mere presence of a hiatus hernia. However, 

the tact that surgical correction of the hernia can result 1n alle­

viation ot symptoms leaves little support for this idea. Notwith­

standing, the big question is; wey are some hernias symptomatic and 

others of the same size or larger, a.aymptoms.tiot There must be some 

other factor which accounts for this. 'l'his factor, most probably, 

is one ot altered physiological £'unction. 

Most authors agree that reflux ot gastric contents into the 

esophagus is very signiticant as far as producing symptoms. A tn 

state that the presence ot retlux i• tar more important than the 

presence of a hiatus hernia. This seems to be a logical answer to 

the problem. It seems incredulous that the mere presen<?e of a 

dilitat1on of the esophagogastric junction or a displacement of 

stomach parts into the thorax in themeelves could be responsible 

for such symptoms as substernal pain or pyrosis. It is more logical 

to assume that hiatus hernia or, more properly, incomp~ce of the 
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lover esophageal sphincter mechanism predisposes to reflux of gastric 

contents into the esophagus. This, in turn, by repeated and recur­

rent insult to the lining of the esophagus, causes a condition called 

erosive esophagitis which 1n turn, causes symptoms. In the presence 

ot any degree of esophagitis, it seems logical that a given bout ot 

ref'lux could produce sudden acute symptoms as has been reported. 

The next problem, then, is one of ditterentiation ot the hiatus 

hernia which is producing symptoms from that which is not. Take, 

for instance, an example of a patient who is found to have hiatus 

hernia, peptic ulcer, and gall stones coexistent. The problem is 

not to decide which of the lesions is responsible tor the symptom.a, 

but rather one of ascribing to each its percentage o~ blame for the 
/ L 

total clinical picture. This might largely be arblt,rarr, but some 

authors have proposed means of determining how :much each contributes 

to the total clinical picture. In order to determine how much ot 

the picture is due to hiatus hernia, many radiologists attempt to 

demonstrate what is called •tree reflux•. Thie is reflux which can: 

be produced by wild maneuvers not tar removed 1Jl ettect from daily 

activities. Often patients will complain of symptoms while such 

maneuvers are being carried out. Others feel that measurement ot 

intraluminal pressures is a good means. It is found that 1n symp­

tomatic hiatus hernias, the •zone of high pressure• in the lower 

esophagus is displaced upward where it becomes less ef'fective as a 

sphincter under the influence of negative int.rathoracic pressure. 

The size of a hiatus hernia seems to bear little relationship 



to the question of whether or not it can be the cause of the symp­

toms. There are cases reported in which very large hiatus hernias 

are asymptomatic and very small ones are symptomatic as proven by 

alleviation of symptoms following surgical repair. 

This differentiation becomes particularly important when the 

nature of the surgical procedure needed for repair is considered. 

'fhe lover esophagus is not easy to reach surgically. 'fhe transtho­

racic approach is preferred by many unless there ia some coexisting 

abdominal condition needing repair. Before subjecting a patient to­

such a procedure, one must be absolutely sure in his own mind that 

the hiatus hernia is producing symptoms which are particularly 

bothersome and that it is necessary to prevent such complications 

as hemorrhage, stricture or ulceration. 

REFORTING OP HIATUS HERNIAS 

It bas often bjen said that the diagnosis of hiatus hernia 

should not be made too often by the radiologists beqause an excessive 

number of patients may be subjected to operation. I mention this 

only to condemn it. The judgement as to whether or not a patient 

should have an operation to affect a cure belongs to the surgean. 

I do not believe there are many surgeons who feel that the mere 

presence of a hiatus hernia is enough indication for subjecting a 

patient to an operatien. In view of the seriousness of the type 

of operation needed for its repair, it is not lightly accepted bf 



either patient or physician. It there has been abuse in thie man­

ner in the past, the responsibility for preventing unnecessary 

surgery lies with the surgeons. 

According to the literature, all sizes, even the 8118.llest, 

can produce symptoms and, lilcevi•e, are sueeeptable to the com­

plications. !he aim of aurgery is twofolds to alleYiate symptom• 

and to prevent complications. Therefore, it follow• that if' a 

hiatus hernia is small and producing symptoms which are intrac­

table,'° or if there is en anemia from chronic blood loH,41 I\U'gi­

cal correction is as much indicated as if 't.he same circumstancjs 

were present with a larger hernia. Oonversel7, it follows that if 

there 1s a large hernia without symptoms, or with symptoms which are 

easily controlled on medical management, surgery 1• no\ indicated. 

Maey hiatus hernia• which are productive ot mild symptoms .can be 

easily controlled with antacids, bland foods and taking ot frequent 

small meals rather than three large ones. !here were a few authors 

who advocated surgical correction in cases in which symptomatic 

hiatus hernia was the only indication. 2 This opinion forms quite 

a minority in the literature. 

Since there is a high incidence of associated dieeases in which· 

the symptomatology may be the same or closely so, it becomes impor­

tant to make the complete diagnosi• o~ all the diseases present and 

to judge what part each pla7s in the total picture. Thia is extr•ely 

important when centemplating surgical treatment because the symp­

tomatology :may be due totally or in part to some other condition. 



Saints' Triad is an example in which the major portion of the symp­

toms may be due to either gall stones or hie.tus hernia. Surgical 

correction of the asymptomatic component will not result in allevia­

tion of the sumptoms. 

SUMMARY 

Hiatus hernia we.a first recognized in 1769. It ie defined as 

a herniation of the stomach or a part thereot, through the esophageal 

hiatus of the diaphragm and into the thoracic cavit7. It has been 

found that the size of a hernia bears little or no relationehip to 

ita production of symptoms. A small hernia can produce symptoms as 

much as a larger one and conversely, a large hernia may be asympto­

matic. Some authors say that all hernias will produce symptoms in 

time, but this 1• controversial. I do not believe that mere increase 

in size is the factor making a hernia symptomatic. I believe a change 

in !'unction must 'Ulce place so that the lower esophagus becomes 

incompetent and reflux occurs. It is possible, however, that larger 

hernias may produce symptoms by possibly a reflex mechanism. 

There are three main types of hiatus hernias . pare.esophageal, 

sliding and mixed. The aliding type is ten times more common than 

the pare.esophageal and produces symptoms of dysphagia, heart burp, 

etc. as compared wi-th cardiac symptoms produced by the paraesopliageal 

type. 

Subjective diagnosis is hampered by the fact that hiatus hernia 

produces symptoms which mimic :many other conditions, llllU1Y' of which 



not unce111110nl7 accompany a hiatus hernia. It ie a problem ot 

judgement and careful evaluation ot all conditions present to decide 

bow much each contributes to the total symptomatology. This 1e 

especially important it any surgical procedure is cont•plated. 

The radiographic diagnosis ot moderate to large hiatus hernia• 

with a barium meal examination presents little probl• to the radi­

ologists. However, the classification and diagnosi• of small hernia• 

is another problem. There ia wide diversity of opinion as te the 

significance of small hiatua hernias. Some deny that small hiatus 

hernias can produce symptoms. Others state •phaticall7 that they 

can and do. Still others claim that in time, oall hernias progress 

to form larger ones and still others suggest t.hat all hernias should 

be operated because ot :f'tlture progression. A few authors who appa­

rently have made a fairly exhaustiTe study se.y that the presence of 

reflux is tar more signit'ice.n-t than the mere presence of a small 

hiatus hernia. I believe that small hiatus hernias exist e.nd can 

be symptomatic; most authors concur with this. However, I believe 

that operative intervention should be reserTed for thoee hernia• 

which have in-tractable symptoms. The operation is too serious to 

aubjeot a patient to it merely on the theory of tuture progression 

to larger size and possible production of symptoms. There are 

numerous complicated methods in the literature for demonetration ot 

mall hiatus hernias on x-ray. I believe that merely looking at a 

barium filled stomach is not enough. In order to demonstrate small 

hiatus hernias, exhaustive study ot the cardioesopbageal region i• 



necessary. It is highly desirable that there be barium in the 

terminal esophagus at the time of exposure; residual barium will not 

show up a ame.11 hernia. I believe a small hernia which does not 

shew moderately tree reflux has not near the significance as one 

which does. 

I believe that radiologists should report all hiatus hernias 

seen as only the clinician has enough knowledge ot the patient to 

make an accurate evaluation of whether its presence 1a significant 

or not. In cases where the clinician cannot be sure, other pro­

cedures such as, esophagoscopy and measurement of intralum.inal 

pressures at various levels are belpM. 

Truely hiatus hernia is a problem of many facet,, each of which 

deserves special and careful study. Snap diagnosis has no place in 

the evaluation ot a possihle hiatus hernia. 

CONCLUSION 

1. The subjective diagnosis of hiatus hernia is very di:f'ficult and 

often impossible. When hiatus hernia is preseni., it produces clas­

sical symptoms in only 1'1' ot patients. 

2. Hiatus hernia is well known tor its ability to mimic other 

condH,ions, many of which may be co-existent with it. It has been 

reported to produce classical symptoms of myocardial infarction, 

angina pectoris and duodenal ulcer. 

,. Hiatus hernia may be asymptomatic. Some authors say that most 



hernias will progress and in time, produce symptoms. I do not 

believe probable progression is sutticient indication tor operative 

repair. 

4. The radiographic diagnosis of moderate to large hiatus hernias 

is fairly eaq. Small hiatus hernias are often di:N'icul t to demon­

strate. Some authors olaim that herniation ot the vestibule alone 

is a small or Grade I hiatus hernia. I feel that a Grade I hernia 

is much more likely to produce symptoms of dysphagia, regurgitation 

or heart burn if' •tree retlux1 is demonstrable. · 

5. Where hiatus hernia is particularly suspect, a thorough radio­

graphic examination with multiple exposures of the barium filled 

lower esophagus is indicated. The presence of only residual barium 

in the esophagus does not rule out small hiatus hernia. 

6. Many authors advocate such procedures ass demonstration of' 

reflux, demonstration of upward displacement of' the lower esophageal 

ring, esopha.gosoopy or measurement of intraluminal pressures at 

various levels adjuncts to making the diagnosis. These are of 

definite benefit when there is a ra.diographieally dem0nstrable hernia 

which cannot definitely be implicated in the etiology of the patient1s 

symptoms. 

7,. Should all hiatus hernias be operatedt Although some people 

say yes, I think a more practical approach is to reserve surgery for 

those who have severe intractable symptoms and who are judged to be 

in danger of developing complications of heacrrhage, stricture or 

ulceration. 
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