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ABSTRACT
BACKGROUND

Giant hernias present a significant challenge for digestive surgeons. The approach
taken (laparoscopic vs. thoracoscopic) depends largely on the preferences and skills
of each surgeon, although in most cases today the laparoscopic approach is
preferred.

AlM

Our study aim, based on retrospective analysis, is to determine whether patients
presenting inadequate laparoscopic access to the intrathoracic hernial sac obtain
poorer postoperative results than those with no such problem, in order to assess the
need for a thoracoscopic approach.

METHODS

For the retrospective series of patients treated in our hospital for hiatal hernia
(n=112), we calculated the laparoscopic field of view and the working area accessible
to surgical instruments, by means of preoperative imaging tests, to assess the likely
outcome for cases inaccessible to laparoscopy.

RESULTS

Patients with giant hiatal hernias for whom a preoperative calculation suggested
that the laparoscopic route would not access all areas of the intrathoracic sac
presented higher rates of perioperative complication, complications during follow-up
and recurrence than those for whom laparoscopy was unimpeded. The difference
was statistically significant. Moreover, the insertion of mesh did not improve results
for the non-laparoscopy group.

CONCLUSION

For patients with giant hiatal hernias, it is essential to conduct a preoperative
evaluation of the angle of vision and the working area for surgery. When parts of the
intrathoracic sac are inaccessible laparoscopically, the thoracoscopic approach
should be considered.

Keywords: Hiatal hernia; Abdominal surgery; Laparoscopy; Thoracoscopy surgery.
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Introduction

A hiatal hernia is the protrusion of an abdominal organ into the mediastinum through the
diaphragmatic hiatus. This condition is relatively common and, given the progressive aging of
the population, its prevalence is expected to increase (1).

A giant hiatal hernia is characterised by the presence of more than one third of the stomach in
the chest (2). This pathology is much less common, representing 5-10% of all hiatal hernias (3,4).
It is associated with a wide spectrum of symptoms (4,5), typically involving chest pain, vomiting
and postprandial dysphagia, due to the mechanical effect of the translocation of the stomach.

In 1919, Soresi performed the first operation to reduce a hiatal hernia and to close the
diaphragmatic pillars (6) and during the past hundred years many conceptual and technical
innovations have been introduced (7-10). In 1998, the first completely laparoscopic operation
based on Collis gastroplasty and Nissen fundoplication was described (11).

The basic principles for hiatal hernia repair include the complete reduction of the hernial sac
and herniated structures, with sufficient dissection to optimise oesophageal mobility, followed
by primary closure of the crura with nonabsorbable sutures, and then fundoplication to reduce
the risk of postoperative reflux. To achieve all these goals, it is essential to properly visualise the
sac at all points of intrathoracic attachment.

Recurrence during primary laparoscopic fundoplication, after hiatal repair, ranges from 1-7%,
but can reach 50% in cases of large or paraoesophageal hernias (12-15). In this type of large
hernia, we believe, as postulated in prior research (16), that it is essential to calculate working
angles and angles of vision in order to determine whether the abdominal approach is feasible
and safe. In the present study, we examine whether the inability to access all areas of the hernial
sac might be a key factor in the recurrence of large hiatal hernias.



Material and method

In this retrospective study, we evaluate all the patients operated on for hiatal hernia at our
hospital from May 2006 to September 2020. The guidelines of our hospital's ethical committee
for human studies were followed at all times.

The following parameters were included in the data collected: sex, age, surgical technique, mesh
placement, second intervention, type of hernia, perioperative complications, complications
during follow-up, recurrence, mortality and duration of follow-up.

Perioperative complications are viewed as major conditions such as pneumothorax,
oesophageal perforation or splenic injury, and exclude relatively minor problems such as wound
infection, ileus or mild dysphagia.

Our study hypothesis is that in large hernias where from the abdominal cavity it is not possible
to access all areas of the hernia within the thoracic cavity in order to dissect the hernial sac, the
risk of recurrence is much greater than when the surgeon is able to access the entire volume of
the hernial sac.

Exclusion criteria
The following types of case were excluded from the study:

- When the patient was lost to follow up.

- When no coronal imaging test was performed.

- When the patient had previously been operated on for a hiatal hernia and therefore
presented a recurrence, not a primary hernia.

For all patients included in the study, preoperative imaging techniques were employed, in the
coronal plane, by CT or oesophago-gastroduodenal transit, to evaluate the angles of vision and
working angles available during the intervention (angle of vision: the visual field obtained of the
intrathoracic content when the laparoscope is inserted through the hernial orifice; working
angle: amplitude of instrumental access to the intrathoracic hernial content via the hiatal orifice).
In this respect, the following parameters were determined: the camera angle, the diameter of
the orifice and the positioning of the trocars with respect to the orifice. These data provided the
basis for detailed mathematical calculations, as described previously (16), to determine the
potential access, visual and/or instrumental, to the thoracic cavity (Figure 1).

The patients were classed as follows, according to the type of hernia presented: Group A, orifice
<4 cm; Group B, orifice >4 cm and accessible (i.e., enabling access both visually and with surgical
instruments to all areas of the intrathoracic hernial sac); Group C, orifice >4 cm and inaccessible
(not permitting visual and/or instrumental access to all areas of the intrathoracic hernial sac
(Figure 2)).

Statistical analysis

The relation between each of the qualitative variables (sex, mesh placement technique, second
intervention, type of hernia, perioperative complications, complications during follow-up,
recurrence and mortality) and the study group (A, B and C) variable was determined by the chi-
square test, under the condition that the expected values of at least 80% of the cells in the



contingency table were greater than 5. If this condition was not met, Fisher's exact test was
applied.

We then determined the association between each of the quantitative variables (age and
duration of follow-up) and the study group (A, B and C) variable), using the Anova test for the
age variable (when the normality condition and the homogeneity of variance were fulfilled). For
the non-parametric variable (the duration of follow-up), the Kruskal-Wallis test was applied.

Finally, we examined the association between recurrence and mesh placement technique, for
Groups B and C (logically, no mesh was employed for the cases in Group A, due to the size of the
hernia). For each group, Fisher’s test was applied, and the overall association was determined
by the Cochran-Mantel-Haenszel method.



Results

Table 1 summarises the results obtained, organised in contingency tables showing both absolute
and relative frequencies, with each study group (A, B and C) in its respective column. The
remaining qualitative variables are listed in the rows. Our analysis shows there were no
significant differences among the groups in terms of sex, mesh placement technique, second
intervention or mortality. On the other hand, there were differences in terms of the type of
hernia treated, the perioperative complications that occurred, complications during follow-up
and recurrence. The complications and recurrences were higher in Group C than in the other
two groups.

Regarding the results for the other quantitative variables:

- Duration of follow up (Kruskal-Wallis - the mean and the interquartile range in each case)
Group A 120 (52, 156), Group B 100 (40.5, 155.8), Group C 120 (84, 145), p=0,66

- Age (Anova - means and standard deviations) Group A 51.9 ( 13.8), Group B 62.1 (13.8),
Group C59.1 (14.9), p=0.0026.

By duration of follow up, there were no significant differences among the groups. However,
there were statistically significant differences according to the mean age of the patients, which
was lower in Group A.

Finally, we analysed the association between recurrence and mesh placement technique, by
groups. For Group B, Fisher's test of the association between recurrence and mesh obtained
p=0.5668, from which we conclude that in this group there was no significant association
between these parameters. For Group C, the corresponding value was p=1, which also reflects
independence between recurrence and mesh.

The Cochran-Mantel-Haenszel test obtained the result of p=0.4233 >0.05. Therefore, we cannot
reject the null hypothesis that the relative proportions of recurrence are independent of the
mesh placement technique, within Groups B and C.

Discussion

Hiatal hernias have been described in 2.9-20% of patients undergoing gastroscopies (17), but
could be much more frequent, rising to perhaps 10-50% of the general population. Four types
have been distinguished: sliding (type 1), paraoesophageal (type Il), combined (type Ill) and giant
paraoesophageal (type 1V) (18). A giant hiatal hernia is characterised by the presence of more
than one third of the stomach within the chest (2). It is a rare pathology, representing just 5-10%
of all hiatal hernias (3,4).

Worldwide, rising numbers of surgical interventions are being performed to treat
gastrooesophageal reflux disease and/or hiatal hernias, and surgeons are encountering
increasingly complicated cases, often presenting large hiatal defects.

In recent years, laparoscopic or thoracoscopic techniques involving the complete separation of
the hernial sac from the thoracic cavity (19) have gradually replaced the open repair of giant
hiatal hernias, to become the standard approach, resulting in lower mortality and a better
quality of life, according to the GIQLI outcomes instrument (20-22). However, since no
randomised controlled trials have been performed to demonstrate which method
(thoracoscopic vs. laparoscopic) is superior, the choice of approach still depends largely on the



preferences and skills of each surgeon, although the vast majority of surgeons currently employ
the laparoscopic approach to treat hiatal hernias.

Nevertheless, the laparoscopic repair of giant hiatal hernias remains a challenging task for
digestive surgeons. These defects have a high recurrence rate, ranging from 10-42%, and can
reach 50% in larger or paraoesophageal hernias (12-15).

A relevant factor in recurrences is that with the laparoscopic approach the anatomic elements
may not all be clearly visible. This consideration motivated our previous study (16), in which we
proposed a preoperative procedure to assess the visibility of the working area, with particular
interest in determining access to the intrathoracic sac and whether the positioning of the trocars
allowed us to reach the necessary intrathoracic aspects. This determination would enable us to
identify the patients for whom a laparoscopic approach would not be safe and who, therefore,
would require a thoracoscopic intervention. Indeed, surgeons who advocate the preferential
use of transthoracic repair argue that this method provides a better visualisation of the
herniated structure and thus facilitates the dissection and resection of the sac.

In the present study we examine whether these theoretical postulates are confirmed in routine
clinical activity. The results obtained show that patients whose condition is considered
inaccessible via the abdominal approach (according to preoperative imaging tests) are exposed
to extremely high rates of complications and recurrence (76.9% and 69.2%, respectively).
Therefore, for this type of patient we propose a thoracic or combined thoracic-abdominal
approach in order to access all the locations of the intrathoracic sac where adhesions to adjacent
tissues must be released. Such an approach could improve the outcomes obtained by this group
of patients, approximating them to those of Group B patients with accessible giant hernias
(among whom the rate of recurrence in our earlier study was 16.7%).

In our study, the rate of recurrence observed for patients with giant hiatal hernias (Groups B
and C) is close to that published in the literature (29.1%). However, we also identified the type
of hernias that most strongly influences this rate in the global computation as Group C, in which
69.2% of patients are subject to recurrence. Therefore, if we could bring the level of recurrence
in this group in line with that presented by Group B patients, by adopting the thoracic approach,
and thus achieving direct visibility of all aspects of the sac, our recurrence figures would probably
be 16.7% for patients with giant hiatal hernias (Groups B and C) and 10.7% for the complete
series (Groups A + B + C). The adoption of such an approach, therefore, would significantly
reduce the level of recurrence that is commonly reported for these patients.

When performing this type of intervention on large hiatal hernias, in order to safely perform the
complete separation of the hernial sac, the surgical instruments employed must be able to reach
all areas of the intrathoracic sac and the surgeon must have an unimpeded view of these areas.

If there is no direct vision of the area to be addressed, it will be more difficult for the surgeon to
follow the steps described in point one above, thus increasing the probability of postoperative
recurrence. Moreover, the dissection described in point two will be less safe, thus producing
more peri- and postoperative complications. Our study confirms these consequences, showing
that peri- and postoperative complications and recurrences are significantly more common in
patients presenting non-accessible hernias (Group C).

Despite certain advances, rates of recurrence for non-mesh large hiatal hernia repairs remain
high (14). Although the use of synthetic mesh prostheses could reduce these rates to 12% (23),
their widespread adoption is limited by the fact that they can provoke potentially life-



threatening complications, a risk that is often unacceptable with respect to a condition that is,
in itself, benign (24-30).

In our study, the mesh improved outcomes in Group B, although these findings were not
statistically significant (this significance might be achieved with a larger study sample). In Group
C, however, the use or otherwise of mesh produced no differences, since the mesh did not
address the fundamental problem considered, namely the visibility and accessibility of the
intrathoracic sac.

We believe it important to note the significant period of time that has elapsed since the initial
implementation of the surgical techniques discussed. Nevertheless, there has been almost no
variability in the surgical technique, which in 96.5% of the patients in our study was performed
by laparoscopic Nissen fundoplication, a technique that has remained the gold standard
throughout this period. The only notable variation in the technique was the decision on whether
to insert the mesh. We also address this question and analyse the results obtained.

Another factor that must be considered is that of the homogeneity in surgical skills when
treating these patients. In our case, the patients were operated on by three surgeons, all of
whom have great experience in this type of intervention and periodically refresh their technique;
no patient was operated on by a surgical resident, and so we believe there is no study bias in
this respect.

In conclusion, we believe that a preoperative sagittal CT imaging study should be performed for
all patients with giant hiatal hernias. Among those whose condition impedes access to
laparoscopic entry points, a thoracic or combined approach to the hernia should be considered.
We suggest this method would reduce the risk of complication and recurrence.
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GROUP

Ny %A Npg %g nc %c NarL %ALL
Sex Female | 26 456 26 61.9 8 61.5 60 53.6
p=0.23 (a)
Male | 31 54.4 16 38.1 5 385 52 46.4
Dor| 0O 0.0 0 0.0 1 77 1 0.9
Surgery Nissen | 55 96.5 41 97.6 12 92.3 108 96.4
p=0.11 (b) .
Reduction 0 0.0 1 2.4 0 0.0 1 0.9
Toupet | 2 35 0 0.0 0 0.0 2 1.8
Perioperative No| 56 98.2 35 83.3 10 76.9 101 90.2
complication
p=0.006 (b) Yes| 1 1.8 7 16.7 3 23.1 11 9.8
Complications during No| 36 63.2 25 59.5 3 23.1 64 57.1
follow-up
p=0.03 (a) Yes| 21 36.8 17 40.5 10 76.9 48 42.9
Recurrence No | 54 94.7 35 83.3 4 30.8 93 83.0
p=0.0005 (b)
Yes| 3 5.3 7 16.7 9 69.2 19 17.0
Mortality No| 57 100.0 42 100.0 13 100.0 112 100.0
p=0.13 (a)
Yes | 57 100.0 42 100.0 13 100.0 112 100.0
Mesh No| 57 100.0 36 85.7 8 61.5 101 90.2
p=0.0005 (b)
Yes| 0 0.0 6 14.3 5 38.5 11 9.8
Paraoﬁgfnpigagea' No| 57 100.0 33 78.6 10 76.9 100 89.3
p=0.001 (b) Yes| 0 0.0 9 21.4 3 23.1 12 10.7
Secondary procedure No | 50 87.7 40 95.2 13 100.0 103 92.0
p=0.28 (b)
Yes| 7 12.3 2 48 0 0.0 9 8.0

(@) Chisquare test

(b) Fisher’s test

Figure 1. Working area with lateral displacement of the trocar




Figure 2. Simulation of the working area with different entry trocars, in a giant hiatal hernia
for which the laparoscopic approach is impractical (the arrow shows the area non-accessible
to instruments)







