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Ultrasound and MSCT as the Next Step in the Evolution of the
Examination of Patients with Ventral Hernias
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Introduction. The problem of surgical treatment of patients with abdominal hernias does not lose its
relevance in our time. This is due to a large number of patients with this pathology, as well as a
constantly high percentage of disease relapses after reconstructive surgeries of 24-44%. Equivalent to
plastic-reconstructive surgery, hernia repair can become an urgent intervention due to the
complications that arise, which do not allow full use of the possibilities of prosthetic and other
technologies in the treatment of abdominal hernia, and lead subsequently to a recurrence of the hernia.
A variety of hernia repair methods and their modifications are, on the one hand, an indisputable fact of
unsatisfactory results in the treatment of hernias of the abdominal wall, and, on the other hand,
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evidence of a constant search for a solution to this problem. . To date, there is no clear algorithm and
unified standards in the diagnosis and choice of tactics for the treatment of abdominal wall hernia
based on the results of physical examination, ultrasound (ultrasound) and computed tomography (CT).
Which may be due to a large discrepancy between physical, ultrasound and CT data. Modern literary
sources mainly deal with narrow issues of scanning or examining the abdominal wall using magnetic
resonance imaging (MRI) method in patients with hernias, without the results of their treatment. The
main difficulty in examining hernia carriers is that diagnostic criteria that can reliably reflect structural
and functional changes in the anterior abdominal wall in a patient with postoperative abdominal wall
hernia (POVH) do not have yet been defined. All this, despite the accumulated experience and the
large number of different research works, makes it difficult to establish and introduce into practical
medicine a unified tactic for the preoperative and postoperative examination of hernia carriers.

Purpose of the study: To improve diagnostic and treatment outcomes for patients with ventral hernias
by establishing baselines of sensitivity and specificity of ultrasound and CT in the diagnosis of ventral
hernias of the anterior abdominal wall, and improve the outcomes of these methods by introducing
stress tests into clinical practice (Valsalva test, “bar” level).

research materials and methods. The work is based on the examination of 107 patients with a median
location of POVH. Among the hernia carriers were 35 (32.7%) men and 72 (67.3%) women. Patients
with hernias were first examined for anamnestic and physical examinations. They corresponded to age
groups: young patients (18-44 years) - 7 (6.5%), average age (45-59 years) - 25 (23.4%), elderly
people (60-74 years ) - 51.4% (55 people), senile age (75-90 years) - 20 (18.7%). According to body
mass index (BMI), the patients examined had the following distribution: patients with BMI < 16
kg/m2 - 2 (1.9%), 16-18.5 kg/m2 - 2 (1.9% ), 18.5-24.9 kg/m2 - 9 (8.4%) overweight people - 23
(21.5%) people with grade | obesity - 42 (39.3%) with grade Il obesity - 27 (25.2%) with obesity IlI.
Grades - 2 (1.9%) patients. The size of the hernial defect was determined using the Chevrel-Rath
classification according to the National Clinical Guidelines for Herniology 2018, which found a small
hernial ring (W1) in 28 (26.2%) patients, moderate (W2) - in 58 (54.2%), large (W3) - in 21 (19.6%).

These patients were divided into the main group of 49 patients and the control group - 58 patients. The
groups were representative according to the above criteria as well as body mass index and concomitant
somatic pathology. In the control group, the surgical tactics were determined taking into account the
data of the physical examination and the intraoperative image. In the main group, after a physical
examination, an instrumental examination of the anterior abdominal wall was performed, after which
surgical correction was chosen. The instrumental examination phase of the hernia carrier began with
ultrasound examination of the tissues in the postoperative scar area on the SonoScape S50 device with
linear and convex probes. The hernial orifice, hernial sac, and residual postoperative scar and fascia
were examined, with no hernia found on physical examination. Subsequently, hernia carriers
underwent multispiral CT of the abdominal wall using the GE Revolution EVO device in slice
configuration, with an evaluation of criteria similar to that of ultrasound.

When evaluating the effectiveness of using ultrasound and computed tomography in hernia carriers,
the main diagnostically significant features affecting the choice of surgical treatment were considered:
the nature of the contents of the hernial sac, the severity of the adhesion process in it, the presence of
additional hernia defects that are not by physical examination methods can be determined. The
methods were evaluated according to their level of sensitivity and specificity for the pathology
detected.

Sensitivity was determined by the formula: IP / (IP + LO), with a true positive (TP) result being noted
when the presence of a symptom in the herniated subject during the study (ultrasound / CT)
corresponded to the description of the intraoperative image, a false negative result (LO) during the
examination (ultrasound/scanner) of the herniated patient, the sign was not recognized but was present
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in the description of the intraoperative image. Sensitivity thus characterized the proportion of patients
in whom the positive results of the detection of a detectable sign (ultrasound/scanner) fully
corresponded to the intraoperative observation of the sign sought.

Specificity was determined by the formula: IE/(IE+LP), with the true negative result (TI) in hernia
recipients in whom the absence of a sign on examination (ultrasound/CT) matched the description of
the intraoperative image. False positive result (FP) when a sign was described in hernia carriers on
ultrasound/CT but was missing in the description of the intraoperative image. Specificity thus
characterized the proportion of patients in whom the negative results of the detection of a detectable
sign (ultrasound/scanner) were entirely consistent with the intraoperative finding of the sign sought.

The prognostic value of a positive result determined the likelihood of detecting the desired symptom in
an accurate diagnosis of postoperative abdominal wall hernia. The predictive value of a positive result
was calculated using the following formula: PI/(PI+LP).

The predictive value of a negative result determined the probability of recognizing the desired
symptom in the absence of a postoperative abdominal wall hernia. The predictive value of a negative
result was calculated using the following formula: LO/(LO+IO). The ratio of the last two frequencies
has the meaning of relative risk when patients with a positive diagnosis are considered a risk group.

In order to reproduce the state of the abdominal wall during motor activity of the hernia carrier under
natural conditions, as well as to study the sensitivity and specificity of ultrasound and CT, three
functional tests were performed sequentially: 1) "at rest” - the lying position; 2) Valsalva test
(Valsalva tension) - forced exhalation with nose and mouth closed; 3) Stand "bar" (classic or
simplified) - a static isometric exercise in a horizontal posture on the elbows with an tense press.
Patients performed the Valsalva maneuver and the standing plank within 20 seconds, the time interval
needed for an ultrasound or CT scan of the abdominal wall.

Student's t test was used to compare study groups. The reliability of the results was judged positive
(p<0.05) or superior upon receipt.

Results and its discussion:

Examination of patients with postoperative abdominal wall hernia, for "contents of hernial sac”,
"adhesions in hernial sac"; the presence of "hidden fascial defects and additional hernia sacs" showed
that when the hernia carrier was in a resting position, according to ultrasound: sensitivity averaged in
the range of 71.8 to 90.8% (81.8%), specificity 37.5 - mean 57.9% (50.3%), mean positive predictive
value 87.5-95.7% (92.5%), mean mean negative predictive 15-35.7% (28.0%) . The scanner
determined: sensitivity 79.2-95.9% average (87.1%), specificity 36.4-60% average (48.8%), positive
predictive value 91.5-96.7% average (94.7%), the predictive value of a negative result is 16.7-60% on
average (31.4%).

At the same time, when comparing diagnostic methods in the study of the "contents of the hernial sac",
advantages were found in the CT study: ultrasound / CT sensitivity 82.8 / 86.1%, specificity 37.5/50%,
positive predictive value 94.3/96. 7%, negative predictive value 15/17.6%, these results are not
reliable, but determine the trend.

When evaluating the resolution of diagnostic methods for hernial sac adhesions, the advantages of
ultrasound were highlighted. Thus, the sensitivity of the ultrasound/scanner was 90.8/79.2% (p<0.05),
the specificity 55.6/36.4% (p<0.01), the predictive value positive of 95.7/91.6%, the predictive value
of a negative result was 35.7/16.7% (p<0.001).

When evaluating the resolution of ultrasound and CT methods for examining "hidden defects and
identified hernia sacs” at rest, the following differences were found: ultrasound/CT sensitivity
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71.8/95.9% (p <0.001), specificity 57.9/60.0%, positive predictive value 85.7/95.9% (p<0.05),
negative predictive value 33.3/60% (p<0.001).

In order to improve the informative content of the study, stress tests (Valsalva test and "Bar" exercise)
were used. By using these samples, the informative content of ultrasound and CT scans could be
significantly increased compared to examinations at rest. Thus, according to the results of the
ultrasound in the stress tests: the sensitivity varied from 72.1 to 96.9% on average (86.7%), the
specificity 4081.8% on average (58.3% ), the positive predictive value 87.397.9% on average (94%),
the predictive value of a result is on average 12 to 69.2% (43.8%). Based on CT results in stress tests:
mean sensitivity between 79.4 and 99% (89.9%), mean specificity between 40 and 66.7% (55.8%),
mean positive predictive value between 92.8 and 98.1% (96.4%). ). ), mean negative predictive value
of 12 t0 69.2% (38%).

Thanks to the group's internal evaluation of stress tests, we were able to specify that the best results of
the study "for adhesions in the hernial sac" were obtained with stress tests (Valsalva test + exercise
"plank™) in ultrasound compared to CT: ultrasound/CT sensitivity 96.5/94.7%, specification 50/60.7%,
positive predictive value 96.5/98.5%, negative predictive value 50/40 .7%.

When evaluating the informational content of stress tests in the study "for the presence of hernial sac
contents”, no significant difference was found between ultrasound and CT, but a trend in favor of CT
scans: sensitivity 86.9/79.4%, specificity 40% (p<0.001), positive predictive value 96.5/92.8%,
negative predictive value 40.6/16.7% (p<0.001) .

When looking for "hidden™ fascial defects and additional hernial sacs in exercise testing, the best
results were found with CT examination compared to ultrasound: ultrasound/CT sensitivity 76.6
195.5% (p<0.001), specificity 62.7/66 0.7%, positive predictive value 89.1/98% (p<0.01), negative
predictive value 40.9/56.7% (p<0.05).

Conclusion.

1. Examination of a patient with a postoperative ventral hernia should be comprehensive, and include
ultrasound and computed tomography of the study of the anterior abdominal wall and abdominal
cavity to characterize the parameters of hernia formations, the presence of adhesions in them, as
well as "hidden" defects of the postoperative scar, due to their high sensitivity to ultrasound
examination 81.8%, computed tomography 87.1%.

2. Performing stress tests in the study of patients by ultrasound and computed tomography allows you
to increase: the sensitivity of ultrasound, specificity, predictability and negative results. Stress tests
on computed tomography can increase: sensitivity, specificity, predictive value of positive and
negative results.

3. In determining the "contents of the hernial sac”, the search and evaluation of "hidden™ defects of
the aponeurosis, and additional hernial sacs, at rest and under load, computed tomography can be
considered the most informative method.

4. To assess the "adhesive process in the hernial sac”, at rest and under load, it is more advisable to
use ultrasound, the effectiveness of which is probably determined by the unlimited time and
freedom of choice of position in the patient's study.
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