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Типи гриж стравохідного отвору діафрагми та їхня рентгенологічна діагностика  
в пацієнтів із гастроезофагеальною рефлюксною хворобою

А. О. Никоненко, Є. І. Гайдаржі, Т. В. Леткеман

Гастроезофагеальна рефлюксна хвороба (ГЕРХ) – одне з найпоширеніших гастроентерологічних захворювань. У більш ніж 
80–90 % пацієнтів ГЕРХ зумовлена наявністю грижі стравохідного отвору діафрагми, що призводить до неспроможності 
нижнього стравохідного сфінктера. Тому все більше фахівців вважають, що ГЕРХ можна ефективно лікувати оперативним 
шляхом за умови детальної діагностики типів гриж стравохідного отвору. Один із найпоширеніших методів діагностики грижі 
стравохідного отвору діафрагми – рентгенологічний. Але результати інтерпретації рентгенологічних даних при підготовці 
до хірургічного лікування є суперечливими, а отже необхідне продовження досліджень у цьому напрямі.
Мета роботи – покращити рентгенологічну діагностику та здійснити детальний аналіз типів гриж стравохідного отвору 
діафрагми в пацієнтів із ГЕРХ.
Матеріали та методи. Проаналізували результати обстеження 120 хворих на ГЕРХ. Вік пацієнтів – 55,1 ± 10,7 року, 34 
(28,3 %) чоловіки, 73 (71,7 %) жінки. Усім хворим виконали поліпозиційне рентгенологічне дослідження стравоходу та шлунка 
з водорозчинною контрастною речовиною (барієм). Здійснили фотофіксацію, відеозапис і відеоаналіз, використали сучасне 
рентгенологічне обладнання «Opera T 90cex» («General Medical Merate S.p.A.», Italy). Для оцінювання типів гриж страво-
хідного отвору діафрагми використовували міжнародну загальноприйняту класифікацію. Всі пацієнти були претендентами 
на хірургічне лікування в обсязі лапароскопічної крурорафії та фундоплікації в модифікації Nissen або Toupet. Результати 
доопераційного обстеження підтверджували інтраопераційно. Cтатистично результати опрацювали, використавши пакет 
прикладних програм Statistica for Windows 13.0 (StatSoft Inc., США).
Результати. У всіх пацієнтів діагностували грижі стравохідного отвору діафрагми різних типів. Грижі I типу виявили в 94 
(78,3 %) осіб, II типу – у 3 (2,5 %), III типу – в 15 (12,5 %), IV типу – у 8 (6,7 %) хворих. Здійснили детальний аналіз особли-
востей рентгенологічної діагностики типів гриж стравохідного отвору діафрагми, запропонували кроки щодо її поліпшення. 
Порушено питання діагностики, визначення великих і гігантських гриж. Усі результати ілюстрували власним фотоматеріа-
лом. Здійснили кількісне та якісне оцінювання результатів.
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Gastroesophageal reflux disease (GERD) is one of the most common gastrointestinal pathology. In more than 80–90 % of patients, 
GERD is caused by the presence of hiatal hernia, leading to the failure of the lower esophageal sphincter. Therefore, experts 
increasingly agree that GERD can be effectively treated surgically in this case with a detailed diagnosis and assessment of hiatal 
hernia types. One of the most common methods for diagnosing hiatal hernia is radiological. But the results of the data interpreta-
tion obtained during preparation for surgical treatment are contradictory. This situation requires work continuation in this direction.
The aim of the study was to improve radiological diagnosis and conduct a detailed analysis of the hiatal hernia types in GERD 
patients.
Materials and methods. The examination results of 120 patients with GERD were analyzed. The mean age was 55.1 ± 10.7, 
there were 34 (28.3 %) men, 73 (71.7 %) women. In all patients, polypositional radiological examination (“Opera T 90cex”, “General 
Medical Merate S.p.A.”, Italy) of the esophagus, stomach with a water-soluble contrast agent (barium), photographic fixation, video 
recording and video analysis was performed. An internationally accepted classification was used to assess the hiatal hernia types. 
All patients were candidates for surgical treatment by laparoscopic cruroraphy and Nissen or Toupet fundoplication. The results of 
the preoperative examination were specified intraoperatively. Statistical processing of the obtained results was performed using 
the Statistica for Windows 13.0 software package (StatSoft Inc., USA).
Results. In all patients, hiatal hernias were diagnosed. Type I hernias – in 94 (78.3 %) patients, type II hernias – in 3 (2.5 %), 
type III hernias – in 15 (12.5 %), type IV was detected in 8 (6.7 %) patients. The features of radiological diagnostic of hiatal hernia 
types were analyzed in detail, and steps to improve it were proposed. The issues of large and giant hernias diagnosis and defi-
nition were addressed. All results were illustrated with our own photographic material. A quantitative and qualitative assessment 
of the obtained results was carried out.
Conclusions. The leading role of various hiatal hernia types in the development of GERD has been suggested. Type I hiatal hernia 
has been presented as the most common among such patients. Detailed X-ray diagnostics with the use of photographic fixation, 
video recording and video analysis has been shown to be the important and effective method for determining the anatomical features 
of hiatal hernia types as the main factors of the esophagogastric junction disruption and, consequently, the development of GERD.
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Висновки. Припустили, що провідну роль у розвитку ГЕРХ відіграють грижі стравохідного отвору діафрагми різних типів. 
Показано, що найбільш поширеним у таких пацієнтів є I тип. Детальна рентгенологічна діагностика з застосуванням 
фотофіксації, відеозапису та відеоаналізу – важливий та ефективний метод визначення анатомічних особливостей типів 
гриж стравохідного отвору діафрагми як провідного чинника порушення анатомії ділянки езофагогастрального з’єднання 
та, як наслідок, розвитку ГЕРХ.

Gastroesophageal reflux disease (GERD) is one of the most 
common gastroenterological diseases [1–4]. The number 
of detected GERD cases is steadily and rapidly increasing 
[2–6]. The issues of GERD pathophysiology and treatment 
have engendered progressively greater interest from spe-
cialists [2–4,7–11].

Today, the opinions of leading experts in the field of 
gastroenterology and surgery concentrated to the defi-
nition of GERD as a polyetiological disease with various 
predisposing factors. However, many authors report that 
the main pathogenetic factor in the development of GERD is 
anatomical disruptions of the gastroesophageal junction. In 
particular, the presence of a hiatal hernia leads to the lower 
esophageal sphincter failure [8–10,12–15]. 

Most scientists have assumed the hiatal hernia oc-
currence in more than 80–90 % of GERD patients as one 
of the main etiopathogenetic factors of its development 
[2–4,10,12,14,16–18]. In view of this, experts increasingly 
agree that GERD can be effectively treated surgically in 
this case [2,4,17–20].

At the same time, according to specialist, during prepa-
ration for surgical treatment, an objective assessment of 
the gastroesophageal junction state and visualization of 
the hiatal hernia features, associated with the development 
of GERD, are an important condition for the successful treat-
ment of reflux disease [12,14,18,21]. At first glance, one of 
the most simple and common method for diagnosing GERD 
and hiatal hernias today is the radiological method with an 
obligatory contrast barium swallow examination [2,4,22,23]. 

However, in many guidelines for the diagnosis 
and treatment of GERD combined with a hiatal hernia, 
the specificities of this method use are not addressed in 
greater detail, without a clear description of illustrative 
materials and thorough radiological analysis of hernia types 
[2,4,7,10,12,14,18,20,24–26].

This results in diagnostic inaccuracies and misinter-
pretation of the obtained data in clinical practice and hence 
incorrect identification of indications for surgical treatment 
and poor postoperative outcomes. 

Therefore, improvements to the targeted radiological 
analysis of the hiatal hernia types, causing the develop-
ment of GERD, are relevant, and a more detailed study 
of their radiological features would contribute to effective 
differential diagnosis and clarification of indications for 
surgical treatment.

Aim
The aim of this study was to improve radiological diagnosis 
and conduct a detailed analysis of the hiatal hernia types 
in GERD patients.

Materials and methods
We performed a detailed analysis of various hiatal hernia 
types based on radiological data of 120 patients with GERD 

who were admitted to the clinic for surgical treatment. The in-
clusion criteria were as follows: presence of GERD, consent 
to surgical treatment, absence of general contraindications 
to surgical treatment. The exclusion criteria were exacerba-
tion of other chronic gastroenterological diseases such as 
pancreatitis, cholecystitis, hepatitis, gastritis, colitis, acute 
surgical pathology. The mean age was 55.1 ± 10.7, there 
were 34 men (28.3 %) and 73 (71.7 %) women.

To confirm the diagnosis of GERD, a questionnaire 
was completed using valid diagnostic and rating scales, 
esophagogastroscopy (“Evis Exera III, scope HQ 190”, 
“Olympus”, Japan), daily intraesophageal impedance-pH 
monitoring (“Acidogastrograph AG, Registrar 4pH-7Z-M”, 
“Start”, Ukraine), computed tomography (“Activion 16”, 
“Toshiba”, Japan) and the mandatory polypositional radio-
logical examinations of the esophagus, stomach using a 
water-soluble contrast agent (barium) with photographic 
fixation, video recording and subsequent video analysis 
were performed for further detailed study of radiological fea-
tures (“Opera T 90cex”, “General Medical Merate S.p.A.”,  
Italy).

The radiological examination was carried out polyposi-
tionally in frontal, lateral and oblique anterior and posterior 
projections in the vertical position and in the Trendelenburg 
prone position followed by an examination in the initial 
vertical position with normal breathing, deep inspiration, 
and Valsalva maneuver. Radiological control to assess 
the contrast evacuation from the stomach was repeated 
after 30–60 minutes [23]. We paid attention to the contours 
of the esophagus, the thickness and wall elasticity, assessed 
the motor-evacuation function: tone, active movements, 
peristalsis, primary swallowing complex, the mucosal layer 
surface.

To determine the hiatal hernia types, we used the gene-
rally accepted classification dividing hiatal hernias into 4 
types [2,4,12,14]. Type I (sliding) hernia is characterized 
by the gastroesophageal junction displacement proximally 
through the esophageal hiatus and localization above 
the dia phragm. The stomach is in its usual position along-
side the longitudinal axis with the esophagus, while the fun-
dus of the stomach remains below the diaphragm (Fig. 1).

Type II (rolling) hernia is pure paraesophageal in which 
the gastroesophageal junction and cardia remain in the nor-
mal anatomical position, and a part of the stomach (fundus 
or body) herniates through the dilated esophageal hiatus, 
alongside the esophageal wall (Fig. 2).

Type III hernia (“mixed”) combines signs of both types 
I and II, where the gastroesophageal junction and a part 
of the stomach (fundus, body) herniate through the hiatus 
into the mediastinum. But the gastroesophageal junction 
is displaced alongside the longitudinal axis as in type I, 
and the most proximal part of the stomach, herniated into 
the mediastinum, is located above the gastroesophageal 
junction (Fig. 3).

Type IV is characterized by a herniation not only of a 
part of the stomach, but also of other abdominal organs 
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through the esophageal hiatus into the mediastinum, which 
can include the greater omentum, small and large intestine, 
spleen, and even the pancreas (Fig. 4).

All patients underwent planned surgical treatment of 
GERD to the extent of laparoscopic cruroraphy and Nissen 
or Toupet fundoplication. The results of the preoperative 
examination were mandatory specified intraoperatively.

Statistical processing of the obtained results was per-
formed using Statistica for Windows 13.0 software package 
(StatSoft Inc., USA; license No. JPZ804I382130ARCN10-J).

Results
As a result of the radiological examination and a detailed 
analysis of the obtained photo and video data, four types 
of hiatal hernia were diagnosed in all examined patients 
(100 %) with confirmed GERD. At the same time, type I 
hiatal hernia was diagnosed in the overwhelming majority 
– 94 (78.3 %) patients. Fig. 5 shows a radiograph of type 
I hiatal hernia.

In both frontal and lateral positions, the placement of 
the esophagogastric junction is visualized above the dia-
phragm in the mediastinum. In this case, the stomach is 
located lower along the nominal longitudinal axis.

Paraesophageal hernias (Type II) were diagnosed in 3 
(2.5 %) patients (Fig. 6).

In Fig. 6, the displacement of a part of the stomach 
(fundus, body) into the mediastinum is seen. The eso-
phagogastric junction is in the normal anatomical position at 
the level of the esophageal hiatus. The stomach is located 
to the left of the esophagus and somewhat posteriorly, 
pushing the esophagus to the right, thereby complicating 
its mobilization and, accordingly, the operation.

Type III hernias were diagnosed in 15 (12.5 %) patients 
with GERD (Fig. 7). This type represents mixed hernias and 
combines signs of both types I and II. In Fig. 7, the gas-
troesophageal junction is located above the normal level 
(the area of the diaphragmatic esophageal hiatus), but 
the part of the stomach (fundus, body) is elevated even 
higher in the mediastinal cavity parallel to the abdominal 
and thoracic esophagus.

Type IV hernia, which was detected in 8 (6.7 %) pa-
tients, is characterized by a displacement of other abdominal 
organs to the mediastinum in addition to the stomach: small 
or large intestine, greater omentum, spleen, and pancreas 
(Fig. 8).

   

Fig. 1. Type I hiatal hernia. Fig. 2. Type II hiatal hernia. Fig. 3. Type III hiatal hernia. Fig. 4. Type IV hiatal hernia.

Fig. 5. Type I hiatal hernia:  
a: lateral position,  
b: frontal position.

Fig. 6. Type II hiatal hernia.
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However, these hernias were not distinguishable 
radiographically from type I, II or III hernias, and it was not 
possible to visualize other organs that penetrate into the me-
diastinum through the esophageal orifice during radiological 
examination. Therefore, the diagnosis of type IV hernias 
was clarified by computed tomography or intraoperatively.

Interestingly, in our study, the differences in the size of 
type I hernias in GERD patients were expressed significant-

ly. We noticed that in 55 (58.5 %) patients with type I hernias, 
small hernias were detected when only the abdominal eso-
phagus or the abdominal esophagus with the gastric cardia 
were displaced into the mediastinum. So, Fig. 9 shows only 
the abdominal esophagus displacement into the mediasti-
num without the gastric cardia, which with the gastric fundus 
is closely adjacent to the visceral surface of the diaphragm. 
The esophageal shortening is not detected.

 

 

 

Fig. 7. Type III hiatal hernia:  
a: frontal position,  
b: lateral position.

Fig. 8. Type IV hiatal hernia:  
a: frontal position,  
b: lateral position.

Fig. 9. Type I hiatal hernia 
(the abdominal esophagus 
is above the diaphragm).

Fig. 10. Type I hiatal 
hernia (cardiac folds of 
the stomach are visible above 
the diaphragm).
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At the same time, Fig. 10 shows type I hernia, when 
the gastric cardia herniates into the mediastinum together 
with the abdominal esophagus, represented by gastric 
folds visible in the esophageal orifice. The esophagus is 
partly shortened.

In 39 (41.5 %) patients with type I hernias, “esopha-
go-cardio-fundal” hernias were diagnosed, where a part of 
the fundus, the entire fundus or even a part of the stomach 
body was displaced into the mediastinum following the ab-
dominal esophagus and the gastric cardia with characte-
ristic gastric folds. The esophageal shortening was more 
expressed (Fig. 11). On the presented roentgenogram 
(Fig. 11), a small “esophago-cardio-fundal” hernia type 
I is detected, where a small part of the gastric fundus is 

displaced into the mediastinum, and most of the fundus 
with a gas bubble and an a widened His’s angle are seen 
in the abdominal cavity below the diaphragm.

Fig. 12 shows a slightly larger “esophago-cardio-fundal” 
hernia, where most of the fundus is displaced into the medi-
astinum. In this case, the signs of the His’s angle and a part 
of the stomach fundus are determined below the diaphragm, 
a gas bubble is expressed slightly, and the esophagus is 
even more shortened and twisted.

Thus, type I “esophago-cardio-fundal” hernias also vary 
in size depending on the size of the supradiaphragmatic 
part of the gastric fundus.

Large-sized “esophago-cardio-fundal” hernias were 
of particular note, since the fundus of the stomach was 

 

 

Fig. 11. Type I “esophago-
cardio-fundal” hiatal hernia.

Fig. 12. Type I “esophago-
cardio-fundal” hiatal hernia.

Fig. 13. Type III large-sized 
“esophago-cardio-fundal”  
hiatal hernia (back view).

Fig. 14. Giant hiatal hernia.

Fig. 15. Total gastric giant 
hiatal hernia.  
“Upside-down stomach”.
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completely displaced into the mediastinum, and the eso-
phagus was sharply twisted or arcuate and closely adjoined 
the stomach wall. In this case, a characteristic feature was 
the absence of a gas bubble below the diaphragm and its 
supradiaphragmatic visualization. 

Gastric folds were detected in the supraphrenic space, 
there was a significant shortening of the esophagus and 
lateral or oblique union of the esophagus with the sto-
mach. Often, the stomach looked like a “comma”, “club”, 
or “hourglass”, and the stomach body was narrowed at 
the esophageal orifice (Fig. 13).

Such large and very large “esophago-cardio-fundal” 
hernias corresponded to type III.

Subtotal gastric hiatal hernias and total gastric hiatal 
hernias were identified in 7 and 5 patients, respectively, and 
were characterized by the displacement of most stomach 
body (more than 1/2) up to the antrum or pylorus into 
the mediastinum (Fig. 14). 

We classified such hernias as a separate group of 
giant hiatal hernias. Some authors classify such hernias 
as varieties of type III or IV, and some – as a separate, 
independent type [12,14,16,27,28].

 

 

 

Fig. 16. Type I hiatal hernia:  
а: standing position,  
b: Trendelenburg position with 
the Valsalva maneuver.

Fig. 17. Type I hiatal hernia:  
а: standing position,  
b: Trendelenburg position with 
the Valsalva maneuver.

Fig. 18. GERD. Type III hiatal 
hernia:  
a: vertical position,  
b: Trendelenburg position.
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In a total gastric giant hernia, the entire or nearly the en-
tire stomach herniates into the mediastinum up to the pylorus. 
At the same time, when relocated to the thoracic cavity, 
the stomach reshapes into an inverted one, when the an-
trum and the body are located above the stomach fundus in 
the mediastinum, proximal to the gastroesophageal junction, 
resulting in a so-called “upside-down stomach”. The esopha-
gus can be shortened, but it can also be of normal length.

In 59 (49.2 %) patients, non-fixed hiatal hernias were 
detected, which were diagnosed only when patients were 
placed in a Trendelenburg position and an additional Val-
salva maneuver was performed. Non-fixed hernias were 
most often observed in type I – in 58 (48.3 %) patients with 
GERD and in type IV – in 1 (0.8 %) patient. Non-fixed hiatal 
hernias were not detected in patients with types II and III 
hiatal hernia. Fig. 16 shows a non-fixed hiatal hernia when 
a patient is examined in the Trendelenburg position with 
the Valsalva maneuver following the standing position.

In 41 (34.2 %) patients, partially fixed hiatal hernias 
were diagnosed, the size of which was visually more 
increased when the patients were in the Trendelenburg 
position with the Valsalva maneuver. Herewith, partially fixed 
hernias were observed in 31 (25.8 %) patients with type I 
hiatal hernia, in 1 (0.8 %) with type II, in 7 (5.8 %) with type 
III and in 2 (1.6 %) patients with type IV.

Only 20 (16.7 %) patients were diagnosed with com-
pletely fixed hiatal hernias, which practically did not change 
their anatomical position either in the vertical or in the hori-
zontal position (Fig. 18).

Among them, type I hiatal hernia was diagnosed in 5 
(4.2 %) patients, type II – in 2 (1.6 %), type III – in 8 (6.7 %) 
and type IV – in 5 (4.2 %) patients.

However, in all patients, an accurate diagnosis of 
the hiatal hernia type and the degree of its fixation was 
established only during the radiological examination using 
all the above diagnostic techniques after a detailed analysis 
of photo and video recordings, taking into account CT and 
intraoperative imaging.

Discussion
Currently, the most common and generally accepted ana-
tomical classification of hiatal hernias is that according to 
types I–IV [12,14,20,21]. Based on this classification, type 
I hiatal hernia represents the largest number of cases and 
is closely associated with GERD, with the remaining 5 % 
being types II–IV hiatal hernia taken together [14].

We have received much the same results through our 
approach to diagnostics. In our study, type I hiatal hernia 
was also diagnosed in the vast majority of patients with 
GERD – 94 (78.3 %). Whereas the rest of types II–IV 
accounted for 21.7 % of patients. Some discrepancy, rep-
resented by a shift towards paraesophageal (type II), mixed 
(type III) and combined (type IV) hernias (21.7 %) compared 
with the results presented by leading experts in the surgical 
treatment of GERD, may be due to obligatory use by us 
some additional diagnostic techniques in all patients.

Thus, polypositional video and photographic recording of 
an radiological image and a detailed radiological anatomical 
and physiological analysis of the hiatal hernia types after 
examination (in particular, viewing the passage of radiological 
contrast along the esophagus and stomach in a slow mode, 

the use of the Valsalva maneuver), as well as the mandatory 
clarification of the diagnosis during the operation can increase 
diagnostic accuracy, especially types II, III and IV hernias, 
as well as successfully identify small, difficult to visualize, 
non-fixed (sliding) type I hernias. Detailed polypositional 
radiological anatomical analysis of small non-fixed (sliding) 
type I hernias using the Trendelenburg position and perfor-
ming the Valsalva maneuver has increased the diagnosis of 
hiatal hernias in GERD patients up to 100 % in our study. At 
the same time, the literature also mentions 80–90 % or more 
of hiatal hernias in patients with GERD [16,20].

Thus, ours, as well as other research results obtained 
due to using the presented diagnostic techniques and con-
firmed by intraoperative data suggest that the development 
of GERD is extremely doubtful without disrupted anatomical 
relationships in the esophagogastric junction area that 
actually arise from hiatal hernia [2–4]. In view of so high 
indicator of the hiatal hernia presence in this category of 
patients, radiological diagnostics in GERD assumes a spe-
cial diagnostic value and significantly influences the choice 
of surgical tactics [10,12,23].

Analyzing photo and video recordings in slow motion 
makes it possible not only to determine the type of hernia 
in detail and with high accuracy, but also to trace the chan-
ges that are invisible during the rapid passage of contrast 
through the esophagus and stomach, to conduct a detailed 
examination and assessment of the function, the eso-
phageal contours, peristalsis, wall thickness and elasticity, 
the surface of the mucosal layer. Particular attention should 
be paid to the use of a polypositional examination, since 
the use of only a vertical direct projection can cause frequent 
diagnostic errors and lead to an incorrect interpretation of 
the obtained data.

In the course of our study, we noticed that the same 
types of hernias can differ significantly in size, shape, lo-
cation. Like many surgeons specializing in the treatment of 
GERD, we have repeatedly drawn attention to the fact that 
the results of surgical treatment of GERD caused by a hiatal 
hernia often significantly depend on the hernia type and size 
[13,16,19]. Thus, a targeted detailed study of radiological 
anatomy and radiological physiology of the esophagogastric 
junction area using the presented diagnostic techniques is a 
prerequisite for accurate diagnosis of the hiatal hernia types, 
influencing the choice of optimal tactics for the successful 
treatment of GERD and prevention of its complications.

Conclusions
1. The development of gastroesophageal reflux di-

sease is mainly due to hiatal hernia leading to a violation of 
the normal anatomical relationships in the esophagogastric 
junction area in practically all patients.

2. Mandatory polypositional radiological diagnostics of 
the esophagogastric junction using respiratory techniques, 
video radiography with video capture and photographic 
fixation is an important and effective method for deter-
mining and differentiating the hiatal hernia types and their 
anatomical features.

3. Detailed radiological semiotics of the hiatal hernia 
types is the key to choosing the optimal tactics for the suc-
cessful treatment of gastroesophageal reflux disease and 
the prevention of its complications.
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