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Purpose: To analyse the application prospects of single-hole laparoscopic hernia repair under the posterior
rectus abdominis sheath.
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the posterior rectus abdominis sheath was created. The silica gel sealing sleeve of an Iconport single-port
device was wedged under the posterior rectus abdominis sheath. If the peritoneum was completely ruptured
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below the umbilicus can be located from the intraperitoneal view, and the peritoneal margin can be further
pulled intraperitoneally to return to the preperitoneal space. Conventional laparoscopic instruments were
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Keywords: custom-made single-port device; iconport; single-incision laparoscopic surgery (SILS); totally
extraperitoneal herniorrhaphy (TEP).

Classification: DDC Code: 617.559059 LCC Code: RD621
Language: English

LJP Copyright ID: 392841

London

5 Journals Press

London Journal of Medical and Health Research

© 2022. Xiaojun Wang, Ting Fei, Encheng Zhou & Junjun She. This is a research/review paper, distributed under the terms of the Creative
Commons Attribution-Noncom-mercial 4.0 Unported License http://creativecommons.org/licenses/by-nc/4.0/, permitting all noncommercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

Volume 22 | Issue 6 | Compilation 1.0



Application Prospect of Single-Hole laparoscopic
Hernia Repair Under the Posterior Rectus
Abdominis Sheath

Xiaojun Wang®, Ting Fei®, Encheng Zhou® & Junjun She®

ABSTRACT

Purpose: To analyse the application prospects of
single-hole laparoscopic hernia repair under the
posterior rectus abdominis sheath.

Methods: A single 2.5-cm-long curved incision
was made along the lower umbilical border. A 4
cm gap under the posterior rectus abdominis
sheath was created. The silica gel sealing sleeve
of an Iconport single-port device was wedged
under the posterior rectus abdominis sheath. If
the peritoneum was completely ruptured at the
start of the procedure, an abdominal exploration
was first performed, after which the peritoneal
margin below the umbilicus can be located from
the intraperitoneal view, and the peritoneal
margin can be further pulled intraperitoneally to
return to the preperitoneal space. Conventional
laparoscopic instruments were used to complete
the operation according to the procedure for
totally extraperitoneal single-incision laparos-
copic surgery (SILS-TEP).

Results: We retrospectively analysed 136 patients
who underwent laparoscopic hernia repair, and
SILS-TEP was successfully completed in 121
patients. The mean operative times were 83.8
minutes (range: 40-150 minutes) and 65.2
minutes (range: 36-110 minutes) for unilateral
indirect hernia and unilateral direct hernia or
femoral hernia, respectively. The mean
postoperative hospital stay duration was 3.3
days.

Conclusions: Single-hole laparoscopic hernia
repair has potential indications to surpass the
efficiency of three-hole TAPP and three-hole TEP

surgery.

© 2022 London Journals Press

Trial registration: the study was retrospectively
registered with the Chinese Clinical Trial
Registry (ChiCTR) (wwuw.chictr.org.cn;
registration  number:  ChiCTR1900023056;
registration date: May 9, 2019).

custom-made single-port device;
single-incision laparoscopic surgery
totally extraperitoneal herniorrhaphy
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(SILS);
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Affiliated Hospital of the Medical School of
Ningbo University, Ningbo 315020, China.

CO: Junjun She. Department of General Surgery,
The First Affiliated Hospital of Xi' a Jiaotong
University, Xi' a 710061, China.

| INTRODUCTION

There are merits and disadvantages between the
use of laparoscopy and operation in abdominal
hernia operation. Typically, laparoscopic hernia
repair is not yet equipped to handle all of the
complex conditions; some surgeries have to be
performed with the use of open surgery, and some
laparoscopic surgeries can be converted to open
surgery. From the time of September 2017, the
author has performed single-incision laparoscopic
surgery via umbilical margin incision under the
posterior rectus abdominis sheath. It is easy to
imagine a situation in which, via the umbilical
margin incision, the operator can create the
preperitoneal space under the posterior rectus
abdominis sheath for the performance of
SILS-TEP. When SILS-TEP is difficult to perform,
the peritoneum at the umbilical incision can be
cut so that the lens and laparoscopic instruments
can enter the abdominal cavity for
transabdominal preperitoneal single-incision
laparoscopic surgery (SILS-TAPP). In practice,

London Journal of Medical and Health Research

Volume 22 | Issue 6 | Compilation 1.0


https://pubmed.ncbi.nlm.nih.gov/25654182/

London Journal of Medical and Health Research

the author observed another situation: after
entering the abdomen through the umbilical
incision, the camera can return to the umbilical
incision to aim for the performance of an
operation of creating the preperitoneal space. The
lower abdominal peritoneum near the umbilical
incision can be incised and pulled
intraperitoneally to obtain the preperitoneal space
that is required for SILS-TEP. By using the same
skin incision, both SILS-TEP and SILS-TAPP can
be performed in laparoscopic hernia repair. The
author believes that single-hole laparoscopic
hernia repair has potential application prospects
beyond the indications of three-hole TAPP and
three-hole TEP surgery. When combined with the
data of single-hole laparoscopic hernia repair
performed by the author since September 2017
and the data of team members involving repairs
performed since October 2019, this paper
discusses the application prospect of single-hole
laparoscopic hernia repair under the posterior
rectus abdominis sheath.

. MATERIALS AND METHODS

Materials

The principal author used a single-hole device
known as Iconport (Product name: Iconport,
Chinese patent No. 201110229309.4 US patent
No.: US9,393,003B2) (Figs. 1 and 2) to seal the
incisions and to complete SILS-TEP via umbilical
incision under the posterior rectus abdominis
sheath. The Iconport single-hole device is
composed of an operating panel made of medical
polypropylene plastic and an incision protective
sleeve made of medical silica gel.

Patients

We retrospectively analysed 136 patients who
underwent laparoscopic hernia repair between
September 25", 2017 and June 30", 2022 at the
Affiliated Hospital of the Medical School of
Ningbo University. All of the patients with an
inguinal hernia who were admitted to our
institute  were considered for SILS-TEP
hernioplasty. The exclusion criteria were as
follows: (1) an age of <20 years and (2)
compromised cardiopulmonary function. In these
cases, we performed open hernia repair. In this
study, we analysed only short-term outcomes. All

of the surgeries were performed after obtaining
informed consent from the patients, and the study
was approved by our Institutional Review Board.

Surgical technique

After general anaesthesia, the patient was placed
into a supine position with the arm placed
opposite to the side of the hernia in adduction. In
step 1, a skin incision was made. A single
2.5-cm-long curved incision was made along the
lower umbilical border (Fig. 3). The subcutaneous
tissue was incised to reveal the aponeurotic layer.
In step 2, the operating space was created in the
preperitoneal space behind the linea alba under
direct vision. In step 3, the silica gel incision seal
sleeve of the single-hole device was installed
below the aponeurotic layer of the incision. If the
peritoneum was completely ruptured at the start
of the procedure, an abdominal exploration was
first performed, after which the lower abdominal
peritoneum near the umbilical incision can be
pulled intraperitoneally to  obtain the
preperitoneal space required for SILS-TEP (Fig.
4-7). In step 4, the preperitoneal space was
gradually dissected by using conventional straight
and rigid types of laparoscopic instruments. The
SILS-TEP operation was performed according to
routine procedures (Fig. 8). In step 5, the mesh
was placed. A 12¥14 cm polypropylene mesh
(ETHICOH ULTRA PRO, Johnson, Norderstedt,
Germany) was inserted and deployed to cover the
entire myopectineal orifice (Fig. 9). Other meshes
with the same function can also be used. In step 6,
the incision was sutured and covered. The linea
alba was closed, and the skin was consecutively
closed by using subcuticular methods (Fig. 10).

Data collection

The age, sex, body mass index, American Society
of Anaesthesiologists (ASA) score, site of the
hernia, operative time, bleeding volume,
conversion, postoperative hospital stay duration,
follow-up duration, complications, and hernia
recurrence of the patients were recorded. The pain
scores were checked 1 day after surgery by a
member of the team by using a visual analogue
scale (VAS). Some patients were followed up with
outpatient visits, whereas other patients were
followed up by using phone calls; for patients who
could not be contacted by phone, the last
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follow-up findings were used in the analysis. The
results are expressed as the means + SDss or as
numbers (percentages).

Results

The data included 130 indirect hernia, direct
hernia, and femoral hernia cases. SILS-TEP
hernia repair was successfully completed in 121
patients. Three patients were initially treated with
SILS-TAPP. Moreover, 5 patients were switched
to three-hole TAPP repair during SILS-TEP
surgery. In 1 case, an auxiliary operation hole was
added for SILS-TEP surgery to complete the
operation. The patient demographics and hernia
characteristics are summarized in Table 1. The
overall mean age of the patients was 59.5 years
(range: 21-81 years), and the mean body mass
index was 23.5 kg/m?(range: 17.7-35.6 kg/m?).

The operative and postoperative data are
summarized for indirect hernia, direct hernia, and
femoral hernia in Table 2. The mean operative
times were 83.8 minutes (range: 40-150 minutes)
and 65.2 minutes (range: 36-110 minutes) for
unilateral indirect hernia and for unilateral direct
or femoral hernia, respectively. The mean
operative time was 115.5 minutes (range: 60-210
minutes) for bilateral hernia. The mean operative
pain VAS score on postoperative day 1 was
1.8+0.9. Moreover, three patients experienced
internal spermatic vessel injury, and two patients
experienced inferior epigastric vessel injury, but
there was no discomfort during the following 15
months. All of the surgical procedures were
completed uneventfully, but peritoneal rupture
occurred in 28 cases, and the distal indirect
hernia sac was amputated in 9 cases. No other
intraoperative complications were present. Four
seromas were observed during the 1- to 32-month
follow-up periods, and all of these cases were
treated conservatively. No other major
complications, such as chronic pain, mesh
infection, testicular atrophy, umbilical hernia,
delirium, or urinary retention, were observed
during the follow-up period. Furthermore, there
was no mortality or recurrence. The mean
postoperative hospital stay duration was 3.3 days.

Discussion

In the past, surgeons would typically choose
surgical operation or laparoscopic hernia repair as

a strategy for the treatment of complex abdominal
hernia based on the patient's condition and
experience. In reality, no single procedure had the
potential to treat all hernia surgical conditions. In
2008, the first case of totally extraperitoneal
single-incision laparoscopic surgery was reported
by Filipovic-Cugura J[1-2]. Over the past 10 years,
SILS-TEP surgery has been promoted for use by
many experts[3-14]. In September 2017, the
author[15,16] began to attempt SILS-TEP under
the posterior rectus abdominis sheath via
umbilical margin incision and achieved success in
the first case. Before implementation, the author
planned to wuse a three-hole TAPP as an
alternative to ensure the safety of the operation.

In the first few cases of this type of operation,
there was indeed a case of entering the abdominal
cavity at the start of the procedure and directly
converting the procedure to a three-hole TAPP
surgery. At approximately the time of the 1oth
surgery, when the single-incision sealing device
was installed, the camera was directly inserted
into the abdominal cavity, but the surgeon was
surprised to find that the peritoneum had been
partially dissociated in the lower abdomen from
the umbilical incision; subsequently, the surgeon
pulled the peritoneum into the abdominal cavity,
and the camera was returned to the preperitoneal
space. The single-hole TEP operation was
continued, and the process was smoothly
performed. This operation made the author
realize that after the use of transumbilical
single-port laparoscopic technology, single-port
TEP and single-port TAPP are no longer
alternatives to this procedure, and the advantages
of the two methods can be used in the operation of
single-port laparoscopic hernia repair. In
incisional hernia surgery, the surgeon can fully
explore the abdominal cavity with the lens and
can initially design a personalized surgical plan.

Afterwards, hernia repair via the placement of a
patch in the anterior peritoneum can improve the
safety of the operation, thus reducing the cost of
materials and reducing the risk of complications
caused by placing an anti-adhesion patch in the
abdominal cavity during IPOM surgery. When the
author published the video of first entering the
abdominal cavity and then returning to the
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preperitoneal space to perform SILS-TEP on the
internet video website, some surgeons believe that
such a surgery could also be considered an option
for moving the peritoneal incision up in TAPP
surgery. This option turned out to be true. The
original plan of TAPP surgery for inguinal hernia
was to make a relatively long transverse incision
in the peritoneum, after which the anterior
peritoneal space can be distally separated, and the
anterior peritoneal space can be appropriately and
proximally dissociated by using blunt separation
techniques, such as pulling. At present, when the
surgeon performs a SILS-TAPP, they can make a
small peritoneal incision near the patch area and
then progress into the preperitoneal space to
expose the preperitoneal space from a nearer area
to a more distant area and complete the main
operation of allowing for the patch to cover the
target area. The advantage of this procedure is
that the operation is simple to perform, the
peritoneal incision can be relatively small, and the
operation time of the suturing of the peritoneum
can be reduced. There were some complicated
conditions in the laparoscopic hernia repair
performed by the author, and the best treatment
needs to be discussed. In case 1, the patient was a
61-year-old man who was diagnosed with a left
inguinal hernia when he was 10-years-old. He
underwent hernia repair surgery when he was
30-years-old, and the surgery recurred 8 years
later with no further treatment. Repeated left
groin mass protrusion in the last 4 years was
observed to descend into the scrotum. Four days
before admission, the left groin mass descending
into the scrotum was not reducible, and it was
accompanied by mass pain and dull pain in the
lower abdomen, as well as by the cessation of
defecation. The patient was preoperatively
diagnosed with left recurrent oblique hernia
incarceration, and the hernia content was
considered to involve the sigmoid colon. The
author was called to the emergency room at 23:00
at night to begin the operation with a resident
assistant. The author considered the scenario that
patients may enter the scrotum for sigmoid colon
slip hernia and enter the hernia cyst block size of
approximately 8 cm in diameter. Based on their
own limited surgical skills, the author believes
that the surgical operation is safe, but the
postoperative hernia recurrence risk is greater.

The use of TAPP surgery could obtain a better
therapeutic effect, after which SILS-TAPP should
be adopted. During the operation, part of the
omentum and sigmoid colon that had recently
entered the hernia ring was pulled back into the
abdominal cavity, but the sigmoid colon entered
the hernia sac, and the sigmoid colon was
M-shaped folded and adhered to the deep part of
the hernia sac, which was difficult to separate. The
surgeon did not clearly identify the passage of the
sigmoid colon. During the operation, the surgeon
thought that it may not be the best option to
convert to open surgery with a high probability of
postoperative recurrence. During the surgery, the
author believed that the conversion to invasive
surgery would result in a high postoperative
recurrence risk, which would not be the best
solution; thus, they planned to release the hernial
sac adhesions in the sigmoid colon, Assuming that
there is no sigmoid colon injury, the recurrence
probability of hernia after surgery can be reduced
via the scheme of mesh being used to cover a large
area. If a sigmoid colon injury occurs, the
damaged sigmoid colon should be repaired, and
second-stage laparoscopic hernia repair should be
arranged. Therefore, the surgeon attempted to
release the hernia sac. In fact, this patient
developed sigmoid colon injury, which was
eventually cured after a second and third surgery
and a long hospital stay. A retrospective analysis
of this case suggested that the best strategy for the
patient was to perform a timely auxiliary incision,
to release the sigmoid colon adhesion in the
hernia sac under direct vision, and then to close
the incision to continue to complete laparoscopic
hernia repair. Laparoscopic conversion to
laparotomy is not the best strategy, nor is it the
direct choice of operation. In case 2, the patient
was a 36-year-old man with a reproducible mass
in the right groin for 30 years, and the patient's
inguinal mass returned to the abdominal cavity on
preoperative physical examination. However, the
surgeon found that there was still a small amount
of residual tissue in the hernia sac that was not
completely returned to the abdominal cavity.

SILS-TAPP was selected. During the operation, it
was found that the distal part of the omentum
entered the bottom of the hernia sac and could
not be pulled back to the abdominal cavity.
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SILS-TAPP repair was performed by detaching
the omentum and transecting the hernia sac.
Before the end of the operation, the surgeon
observed local swelling in the groin area of the
affected side. Due to a lack of experience, the
surgeon mistakenly thought that there was no
obvious swelling in the groin area before surgery,
and the local swelling in the groin area was mainly
caused by gas during the operation, which was not
treated at that time. The patient was cured 48
hours after surgery via a second inguinal incision
to remove the residual omentum. Case 2 also
demonstrates that when laparoscopic surgery is
difficult, the addition of an auxiliary incision can
reduce the difficulty of surgery, and the best
surgical plan is not to convert a laparoscopic
procedure to open surgery or to directly choose
the surgical method. In this study, the large
hernia sac entering the scrotum was completely
stripped several times during the single-hole TEP
operation. The author believes that experienced
surgeons can fully strip the large hernia sac
entering the scrotum in case 1 and case 2 if they
adopt the SILS-TEP surgical technique; thus, the
SILS-TEP operation has potential advantages. The
addition of auxiliary incisions (when necessary) in
laparoscopic hernia surgery can be used as a
conventional method to deal with complicated
conditions of hernia surgery. Case 3 involved a
59-year-old male patient with a 4-month
reversible mass in the left groin who underwent
SILS-TEP surgery via umbilical margin incision
under the posterior rectus abdominis sheath. No
peritoneal damage occurred during the operation,
but the small intestine in the abdominal cavity
could be clearly observed through a thin layer of
peritoneum in the Retzius space. TEP surgery was
smoothly performed. Before the end of the
operation, to further clarify the condition, the
surgeon chose to cut the umbilical incision
peritoneum into the abdomen to observe the
placement of the mesh from the abdominal cavity
but failed to enter the abdominal cavity after
cutting the wumbilical incision peritoneum;
therefore, the operation was normally ended
because of the possibility that the patient had the
characteristics of an abdominal cocoon. The
patient developed an intestinal obstruction 48

hours after surgery, and the abdominal cocoon
was confirmed via a second surgical exploration.

Intestinal obstruction was caused by local tissue
swelling that compressed the intestine from the
umbilicus. To prevent the mesh from damaging
the intestine due to the thin layer of peritoneum,
the hernia repair material was removed during the
second operation. The patient did not require
hernia repair again after recovery and is now in
long-term follow-up. The special condition of this
case suggests that patients with no previous
abdominal surgery history should be aware of the
possibility of an abdominal cocoon when
performing the first puncture hole of laparoscopic
surgery, and TEP has potential advantages over
TAPP. Experienced surgeons can successfully
complete the operation of inguinal hernia patients
with abdominal cocoon characteristics through
the use of TEP. Due to the fact that the instrument
and lens enter the surgical field through the same
small incision, SILS-TEP has an advantage over
three-hole TEP in the initial expansion of the
preperitoneal space. In this data set, the author
treated 2 cases of small incisional hernia via
umbilical margin incision under the posterior
rectus abdominis sheath by using the SILS-TEP
principle. The mesh was placed in the
preperitoneal space. Furthermore, the surgery
was very smooth and not difficult to perform. Two
cases of McPherson's incisional hernia after
appendectomy were treated by using TEP surgery.

In 1 case of incisional hernia (the loss of data of
this case was not included in the statistics), when
the anterior peritoneal space was separated from
the outer and lower part of the hernia ring with
unclear layers, an auxiliary incision was made at
the original right lower abdominal scar. Suturing
of the peritoneum and hernia ring under direct
vision was performed at the auxiliary incision,
which significantly reduced the difficulty of the
operation. Moreover, the effect of hidden scar
surgery was achieved because the operative marks
of the umbilical cord were hidden, and the
incision at the original abdominal wall did not
increase the operative marks. This type of surgical
experience also suggests that when laparoscopic
hernia repair encounters difficulties, the difficulty
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of the operation can be reduced by increasing the
auxiliary incision, rather than by abandoning the
use of laparoscopy for open surgery. Peritoneum
defects occurred in another case of McHernia
incisional hernia after appendectomy due to the
dissociation of the peritoneum around the hernia
ring. The peritoneal integrity could not be
restored by suturing until the end of the surgery.

Ultimately, the hernia ring was directly sutured
and closed, and the omentum in the abdominal
cavity covered the surface of the intestine. No
mesh was placed because the hernia ring defect of
the patient was less than 4 cm, and direct suturing
of the hernia ring was able to meet the basic
requirements of hernia repair surgery. In this
case, an antiadhesion patch could also be placed
in the preperitoneal space to solve the problem of
the peritoneal defect being irreparable. If all of the
peripherals of the anti-adhesion mesh are placed
in the preperitoneal space and only the hernia
mesh is fixed around the peritoneal defect
through the abdominal cavity, this method has
definite advantages over the previously described
intraperitoneal IPOM surgery, which reduces the
risk of peripheral mesh contact with the intestine,
reduces the number of hernia nails, and reduces
the risk of postoperative pain. Due to the fact that
the author has experienced successful single-port
laparoscopic hernia surgery performed through
an incision in the umbilical, he should also have
experience with performing a single-port
laparoscopic hernia incision anywhere else in the
abdomen, wherein the initial preperitoneal space
is most difficult to create. The advantage of
single-hole laparoscopic technology in abdominal
hernia surgery is based on the fact that it is simple
to expand the preperitoneal space in any direction
with the instrument and lens at the same location,
which is different from the original three-hole
TEP, which requires the creation of a certain size
of the preperitoneal space before the laparoscopic
procedure is performed. The deep umbilical tissue
is not suitable for creating preperitoneal space
because of the fusion of the peritoneum and
aponeurotic tissue. However, with the use of a
single-incision sealing device that was used by the
author, only a small preperitoneal space is
required to install and establish the

pneumoperitoneum, which results in the
SILS-TEP via umbilical margin incision under the
posterior rectus abdominis sheath being a routine
surgical method. In transumbilical single-port
laparoscopic surgery, the closer the incision is to
the edge of the umbilical, the better the aesthetic
effect of the postoperative incision mark that is
hidden in the umbilical, and the more difficult it is
to create the preperitoneal space under direct
vision. In the SIS-TEP surgery patients who were
treated by the author, there was a case in which a
sharp knife was inserted into the umbilical
subcutaneous surface during incision and then
mistakenly pierced the skin from the deep surface
of the umbilical hole. No accidental skin damage
was observed during surgery, and traces of
exudate were observed in the gauze filled in the
umbilical hole when the dressing was replaced on
the 2nd and 3rd days after surgery. Skin damage
of approximately 0.4 cm on the lateral wall of the
umbilical foramen was subsequently observed.

This patient underwent approximately 20 cases of
SILS-TEP. At that time, the umbilical peritoneum
was damaged at the beginning of the surgery, and
the operation was directly completed via the
three-hole =~ TAPP. Therefore, postoperative
infection in the umbilical incision did not cause
infection in the preperitoneal space, and the
incision gradually healed after 1 month. After the
experience of umbilical skin injury in this case,
the author was more careful when making
umbilical incisions. However, there were still 4
accidental umbilical skin injuries during
single-port laparoscopic appendectomy. After
umbilical skin injuries were observed during the
operation, the skin at the injured site was cut off
before suturing the skin, and the results showed
that the aesthetic degree of the operation marks
was better than the usual operation effect.

Afterwards, the author summed up the experience
of umbilical incision as representing a "U-shaped
incision, continuous suture; Trim the umbilical
side and indent the scar". Most patients do not
need to "trim the umbilical side" to achieve
aesthetic incision results. However, if the
umbilical foramen of the patient is relatively small
and the skin around the umbilicus is smooth and
without wrinkles, it can be considered that the
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patient should be referred to the author's method
of skin incision and wave trimming of the
umbilical skin before the end of surgery, followed
by continuous intradermal suturing. The surgical
marks originally located in the visible position of
the abdominal wall around the umbilicus can be
hidden in the umbilicus hole by trimming the
umbilicus side and using continuous suturing. In
this data set, there was 1 case of postoperative
hernia  recurrence. = Recurrence  occurred
approximately 1 year after surgery, which was
considered to be related to the immature
technology of the operator during the learning
period. The patient did not receive reoperation
and was lost to follow-up in the later stage. No
umbilical hernia occurred after transumbilical
single-hole hernia repair in this study, but one of
the author's 400 cases of transumbilical
single-hole laparoscopic appendectomy developed
umbilical incisional hernia, which may be related
to the poor anaesthesia muscle relaxation that
occurred during incision suturing before the end
of the surgery and the suture skills of the surgeon.

This patient was cured through the use of
umbilical EMILOS surgery. In the surgeries
performed by the author, a few cases of small
umbilical hernia and rectus abdominis
separations were repaired with the preperitoneal
space, which was similar to single-hole TEP
surgery and had satisfactory results. These data
were not included in the data statistics of this
study. This group of data included 6 TAPP
surgeries, 3 of which involved SILS-TAPP. The
author believes that SILS-TAPP can only become
a routine technique by adapting to the left hand as
the main operating hole to solve the problem of
pulling tissue in different directions to obtain the
exposure of the surgical field. Due to the fact that
the instrument is entered through the umbilical
incision, the peritoneum is more easily sutured
away from the inguinal area. The skill operation of
SILS-TAPP can provide security for operators to
perform SILS-TEP. In conclusion, the author
believes that single-port laparoscopic technology
has potential advantages in hernia surgery. The
SILS-TEP under the posterior rectus abdominis
sheath is more flexible and has obvious
advantages over the SIL-TEP under the rectus
abdominis. Due to the fact that single-hole

laparoscopic hernia surgery under the posterior
rectus abdominis sheath can facilitate peritoneal
incision and abdominal exploration and use
single-hole TAPP technology to assist in achieving
surgical objectives, single-hole laparoscopic
hernia technology has potential indications
beyond the use of three-hole TAPP and three-hole
TEP surgery. The addition of auxiliary incisions
should be the preferred strategy for hernia
surgery to treat complex abdominal wall hernias
when difficulties are encountered in single-hole
laparoscopic hernia surgery under the posterior
rectus abdominis sheath. To make this goal
possible, doctors should be encouraged to actively
promote the application of single-hole
laparoscopic hernia technology under the
posterior rectus abdominis sheath in their daily
work.
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Fig. 1: Iconport single-incision sealing device (underside)
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Fig. 2: Iconport single-incision sealing device (the obverse side)
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Fig. 3: Navel incision
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Fig. 4. Accidental entry into the abdominal cavity during SILS-TEP surgery
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Fig. 5: An inguinal hernia was observed intraperitoneally
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Fig. 6: Intraoperative laparoscopic view of the preperitoneal space
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Fig. 7: The peritoneal margin is pulled intraperitoneally to expose the preperitoneal space.
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Fig. 8 Intraoperative laparoscopic view of the preperitoneal space.
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Fig. 10: Photographs of the postoperative incision.

Application Prospect of Single-Hole laparoscopic Hernia Repair Under the Posterior Rectus Abdominis Sheath

Volume 22 | Issue 6 | Compilation 1.0 © 2022 London Journals Press




List of abbreviations

SILS-TEP, totally extraperitoneal single-incision
laparoscopic surgery.

SILS-TAPP, transabdominal preperitoneal single-
incision laparoscopic surgery.

BMI, body mass index.

TEP, totally extraperitoneal; totally extraperi-
toneal herniorrhaphy.

TAPP, transabdominal preperitoneal.

VAS, visual analogue scale.
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ABSTRACT
Objective: to describe the diagnostic and
therapeutic  aspects of acute intestinal

obstruction in the general surgery department of
the Sino-Central African Friendship University
Hospital in Bangui.

Patients and Method: This is a descriptive
retrospective study over 5 years (2015-2019). The
records of patients operated on for acute
intestinal obstruction were used as well as
hospitalization registers and operating reports.

Results: Acute bowel obstruction accounted for
9.4% (n=150) of abdominal surgical emergencies
(n=1598). The number of patients included 98
men (65.3%) and 52 women (34.7%). The mean
age was 45.52 years (standard deviation + 14.6).
51.3% of patients had a history of surgery (n=77)
including appendectomy (n=58). The average
consultation time was 28.7 hours. The functional
signs consisted of abdominal pain (76.7%),
cessation of matter and gas (68.0%) and
vomiting (94%). The patients were asthenic
(32.6%) and had abdominal meteorism (98.6%)
associated with abdominal defense (83.3%). The
radiological signs were diffuse opacity (41.3%),

© 2022 London Journals Press

pneumoperitoneum (30%) or fluid levels (28.7%).
At laparotomy, the obstacle was located on the
colon (82.6%) and the intestine (17.3%). The main
causes of obstruction were bridles and adhesions
(52%), colon tumors (21.3%), intestinal necrosis
(13.3%). The procedures performed were
adhesiolysis to cut intestinal adhesions and
bridles (37%). Colectomy was performed for
colon tumors (29%), and resected necrotic loops
followed by anastomosis (20%). The average
stay was 13 days. Overall mortality was 14%
(n=21).

Conclusion: Acute intestinal obstruction affects
young adults with a male predominance. The
obstacle sits mainly on the colon. Postoperative
bridles and adhesions represent the main cause
with high mortality. Management must be early
by a multidisciplinary team.

Keywords: intestinal clamps, intestinal
obstructions, surgical emergency, central african
republic Les occlusions intestinales aigués:
aspects diagnostiques Et thérapeutiques au CHU

De I'Amitié sino centrafricaine A bangui,
république centrafricaine rubrique: Article
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RESUME

Objectif: décrire les aspects diagnostiques et
thérapeutiques des occlusions intestinales aigués
au service de Chirurgie générale et viscérale du
CHU de I'Amitié Sino-Centrafricaine a Bangui

Patients et méthode: Il sagit dune étude
rétrospective descriptive sur 5 ans (2015-2019).
Les dossiers des patients opérés docclusion
intestinale aigué ont été exploités ainsi que les
registres d’hospitalisation et, -des comptes
rendus opératoires.

Résultats: Les occlusions intestinales aigués
représentaient 9,4% (n=150) des urgences

chirurgicales abdominales (n=1598) L’effectif
comptait 98 hommes (65.3 %) et 52 femmes (34.7
%). L’age moyen était de 45, 52 ans (Ecart type +
14, 6). 51, 3% des patients avaient un antécédent
chirurgical (n=77) dont [lappendicectomie
(n=58). Le délai de consultation était en moyenne
de 28,7 heures. Les signes fonctionnels étaient
constitués de douleur abdominale (76,7%),
d’arrét des matiéres et des gaz (68,0%) et des
vomissements (94%). Les patients étaient
asthéniques (32,6%) et présentaient un
météorisme abdominal (98,6%) associé a une
défense abdominale (83,3%). Les signes
radiologiques étaient une opacité diffuse (41,
3%), un pneumopéritoine (30%) ou des niveaux
hydro-aériques (28,7%). A la laparotomie,
lobstacle siégeait sur le colon (82,6%) et l'intestin
(17,3%). Les principales causes de locclusion
étaient les brides et adhérences (52%), les
tumeurs du colon (21,3%), les nécroses
intestinales (13,3%). Les gestes réalisés étaient
une adhésiolyse pour sectionner les adhérences et
brides intestinales (37%). La colectomie était
réalisée pour les tumeurs coliques (29%), et les
anses nécrosées réséquées suivi danastomose
(20%). Le séjour moyen était de 13 jours. La
mortalité globale était de 14% (n=21).

Conclusion: L’occlusion intestinale aigué touche
les adultes jeunes avec une prédominance
masculine. L'obstacle siége principalement sur le
colon. Les brides et adhérences post opératoires
représentent la principale cause avec une
mortalité élevée. La prise en charge doit étre
précoce par une équipe multidisciplinaire.

Mots-cles: brides intestinales, occlusions
intestinales, urgence chirurgicale. centrafrique.

| INTRODUCTION

L’occlusion intestinale aigué est un arrét complet
et persistant du transit des matiéres et des gaz au
niveau un segment quelconque du tube digestif
[1] L’occlusion intestinale est la pathologie
chirurgicale de lintestin gréle la plus
fréquemment rencontrée. En France l'occlusion
intestinale de I'adulte représente 10% des
étiologies des syndromes douloureux abdominaux
chirurgicaux dont elle est la troisieme cause apres
l'appendicite [2]. A Bangui en République
Centrafricaine, les occlusions intestinales
représentent 35% des urgences chirurgicales et
occupent la seconde position apres les
appendicites aigués [3].

L’occlusion intestinale peut s’observer a tous les
ages de la vie. Bien que le plus souvent bénigne et
pouvant étre spontanément résolutive dans
certains cas, il s’agit dune situation
potentiellement grave aux conséquences parfois
catastrophiques pour le patient en cas de prise en
charge initiale suboptimale et ou de retard de

diagnostic voire d’intervention chirurgicale
tardive.
L’occlusion intestinale doit étre considérée

comme une urgence thérapeutique car elles
aboutissent en reégle a la mort en absence d un
geste thérapeutique urgent et efficace [4].
L’évolution et 'optimisation de la prise en charge
de l'occlusion intestinale ont toutefois permis d’en
réduire la mortalité globale a 3% a 6% de nos
jours alors quau début du 20° siécle celle-ci
atteignait encore 60 % [5]. En présence dune
occlusion intestinale aigu€, la question qui se pose
reste celle de lindication chirurgicale et du
moment le plus approprié de celle-ci chez un
patient donné.

En République centrafricaine, la prise en charge
de ces affections est entachée de beaucoup de
difficultés notamment, les retards a [T
établissement du diagnostic, Iabsence d’
anesthésiste réanimateur, le plateau techniques
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insuffisant et I'impossibilité des patients de
supporter les cofits du traitement.

Les objectifs de cette étude étaient de décrire la
démarche diagnostique et les résultats du
traitement au niveau du service de Chirurgie
générale et viscérale du CHU de I'’Amitié
Sino-Centrafricaine a Bangui.

. PATIENTS ET METHODE
2.1 Type, péeriode et population de letude

Il s’agit d’'une étude rétrospective descriptive
couvrant la période allant du 1* Juillet 2015 au 31
Juillet 2019. La population détude était
constituée des patients adultes des deux sexes
admis dans le service et opérés pour une urgence
chirurgicale abdominale. Le service comporte une
unité de réanimation et de prise en charge des
briilés avec 10 lits d’hospitalisation et un pavillon
d’hospitalisation comptant 34 lits Le bloc
opératoire du service comprend quatre salles
opératoires dont deux seulement sont
opérationnelles. Le service ne dispose pas
d’anesthésistes réanimateurs mais des techniciens
supérieurs d’anesthésie réanimation. Parmi le
personnel qualifiée on compte deux chirurgiens
généralistes séniors agrégés de l'enseignement
supérieur, deux chirurgiens généralistes juniors et
un médecin résident en chirurgie générale.
S’agissant du personnel paramédical on
dénombre deux infirmiers diplomés d’Etat et 5
infirmiers assistants.

2.2 Population cible, criteres d'inclusion et de non
inclusion

La population cible de I’étude était constituée des
patients présentant les signes cardinaux de
l'occlusion intestinale a savoir, douleurs
abdominales, vomissements, arrét des matiéres et
des gaz et distension abdominale et opérés au
niveau dudit service.

Ont été inclus les patients opérés pour une
occlusion intestinale aigué confirmée al'examen
clinique et al'exploration chirurgicale. Tous les cas
dont le dossier médical comprenait les résultats
de la radiographie de 'abdomen sans préparation,

d’échotomographie, le compte rendu opératoire,
et une fiche de traitement ont été inclus.

Les cas d’iléus sur péritonites aigués, les
occlusions intestinales aigiies opérées dans
d’autres hopitaux et transférés dans le service
pour une complication post opératoire, les cas
non opérés n’étaient pas pris en compte.

Les sources de données recueillies étaient les
fiches d’observations meédicales, les fiches
d’anesthésie, les registres des comptes rendus
opératoires et d’hospitalisation. Les variables

étudiées concernaient I'age, le sexe, les
parameétres cliniques et para cliniques,les
méthodes de traitement et I’évolution

postopératoire. La taille de l’échantillon était
déterminée par le nombre des cas répondant aux
criteres d’inclusion. Les données collectées ont été
analysées au logiciel Epi Info version 7.1. Le test
statistique de Chi2 a été utilisé pour Ila
comparaison des proportions pour un p-value <
0,05 avec un intervalle de confiance a 95%. Au
plan éthique les données collectées I'ont été dans
le strict respect de la confidentialité des patients.
Les fiches de collecte étaient anonymes et les
renseignements  fournis ont été utilisés
uniquement dans le cadre de 'étude et gardés
secrets.

ll.  RESULTATS
3.1 Frequence, age et sexe des patients

Au total nous avons enregistré 150 cas
d’occlusions intestinales aigués pour 1598
urgences abdominales non traumatiques opérées
pendant la période soit une fréquence
hospitaliere de 9,4 %.

Les sujets de sexe masculin représentaient 65.3 %
de D’échantillon et ceux de sexe féminin 34.7 %
(Ratio H/F= 1,8). L’age des patients, variait de 19
ans a 80 ans. L’age moyen était de 45,5 ans. Les
sujets de 39 ans et plus (70,7%) étaient plus
nombreux que ceux de moins de 39 ans (29,3%)
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Tableau I: Répartition des patients selon le sexe et 'age

" Sexe
Tranche d'age Féminin Masculin Total

19-28 ans 7 17 24
29-38 ans 10 10 20
39-48 ans 12 25 37
49-58 ans 4 37 41
>58 ans 19 9 28
Total 52 98 150

3.2 Demarche diagnostique

Les données de l'interrogatoire avaient permis de
noter que 77 patients (51, 33%) avaient un
antécédent chirurgical dont les principaux étaient
la chirurgie appendiculaire avec 58 cas, la
chirurgie gynécologique et obstétricale avec 15 cas
et urologique avec 4 cas.

Le délai d’évolution des signes d’occlusion variait
de 4h a 72 heures. Le délai moyen était de 28,7
heures. Dans 40,6% des cas le délai d’évolution
des signes cliniques se situait entre 25-48 heures.

Les principales plaintes des patients étaient la
douleur abdominale (76,7%), les vomissements
bilieux (62%) ou alimentaires (32%), et les
troubles du transit intestinal constitués pour la
plupart des cas d’arrét des matieres et des gaz
(68,0%). Selon l'état général des patients, I'on
notait une asthénie dans 32,6% des cas, une
paleur des conjonctives dans 20% des cas un
amaigrissement dans 19,3% des cas.

Les signes retrouvés a I’examen physique étaient
constitués par un ballonnement abdominal dans
98,6% des cas, associé a des ondulations
péristaltiques dans 52% des cas une défense
élastique abdominale dans 83,3% des cas. La
radiographie de 'abdomen sans préparation était
le seul examen d’imagerie réalisé en urgence. Elle
a permis de mettre en évidence une opacité
diffuse de I’'abdomen (41, 3%), un
pneumopéritoine (30%) et des niveaux hydro-
aériques (28, 7%)
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Figure 1: Radiographie de 'abdomen sans préparation d”un patient en occlusion intestinale aigué
montrant des niveaux hydroaériques

En dehors du groupe sanguin et du facteur Rhésus
réalisés par 128 patients (85,3%), I’hématocrite
était le seul examen de laboratoire réalisé dans
62% des cas. Les autres explorations biologiques
permettant d’évaluer le retentissement de
locclusion sur I'état du malade n’étaient pas
réalisées en urgence au niveau du laboratoire de
I'hopital.

3.3 Les aspects therapeutiques

Tous les malades enregistrés avaient subi une
intervention chirurgicale sous anesthésie générale
apres intubation trachéale.

La voie d’abord utilisée était la laparotomie
médiane xyphopubienne (40%), sus ombilicale
(18%), sous ombilicale (14%) et médiane a cheval
(8%). La coelioscopie n’est pas disponible en
République centrafricaine. A  l'exploration
chirurgicale, les anses intestinales étaient
perforées dans 60% des cas, nécrosées dans 24,
6% des cas (Figure 2) et cedématiées dans 13,3%
des cas. Tous les segments du colon et I'iléon
étaient concernés par l'occlusion. Les causes d’
occlusions, étaient représentées par les brides et
adhérences intestinales, suivies des tumeurs du
colon ascendant, puis de 'infarctus du mésentere
(Tableau II).
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Figure N* 2: Vue opératoire d’une nécrose intestinale suite a un volvulus du caecum

Tableau Il: Causes et sieges desocclusions intestinales

Sieges

Causes de I'occlusion Iléon Colon ascendant Colon Colon Total

transverse descendant
Brides et adhérences 1 26 a1 o -8
intestinale
Volvulus du célon 0 5 0 05
Invagination intestinale 0 5 0 5 10
Tumeur du cblon 0 21 9 2 32
Appendicite 5 0 o] 0 05
Infarctus du mésentére 0 0 20 0 20
Total 26 52 65 07 150

Acute intestinal Obstruction: Diagnostic and Therapeutic Aspects at the Sino Central African Friendship University Hospital

Volume 22 | Issue 6 | Compilation 1.0

in Bangui, Central African Republic

© 2022 London Journals Press



London Journal of Medical and Health Research

Figure N’4: Vue opératoire d'une tumeur du ceecum avec envahissement de la graisse périceecale
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Les gestes réalisés étaient fonction de la cause de l'occlusion et de 1’état de l'intestin a ’exploration

chirurgicale (Tableau III).

Tableau Ill: Gestes chirurgicaux réalisés en fonction des causes de I'occlusion

Causes de I'occlusion

Gestes chirurgicaux

Résection

Section/libération Résec’fion et e}nast(?mose intestinale et A
d’anse nécrosée . anastomose
stomie

Brides- adhérences 47 0 21 10
Volvulus du colon 0 0 0] 5
Invagination intestinale 0 5 0 5
Tumeur colon droit 0 21 o] 0
Tumeur colon transverse o) 9 0 0
Tumeur du cblon gauche 0 2 0] 0
Appendicite 2 o] o] 3
Infarctus mésentere 0] 0 0 20
Total 49 37 21 43

3.4 Suites post opératoires

Dans 86% des cas, les patients étaient guéris. Par
contre 14% des patients étaient décédés. Les
patients étaient décédés dans un tableau de
syndrome infectieux (38,1%), dhémorragie
externe (23,8%), de péritonite post opératoire
(23,8%) et d’hypovolémie (14,3%). La durée de
séjour hospitalier était en moyenne de 13 jours
(extrémes : 2 et 47 jours). La plupart des patients
(30%) avait séjourné 11 jours a I’hopital.

V. DISCUSSION

Les pertes d’informations dues aux dossiers
médicaux_ incomplets, ou non mis jour, les
malades perdus de vue et l'insuffisance de recul
dans le suivi post opératoire constituent les
limites a notre étude. Toute fois, Mais cette étude
est 'une des plus grandes séries réalisées en
République Centrafricaine. Elle servira de base
pour d’autres études ultérieures notamment
prospective sur le sujet.

4.1 Les aspects epidemiologiques

Les occlusions intestinales aigués représentent
une cause fréquente d’hospitalisation en chirurgie

[6]. La fréquence hospitaliere des occlusions
intestinales aigues enregistrées en cinq ans était
de 9,4%. En Afrique, cette fréquence est variable
d’'une étude a l'autre. Elle était de 11, 88% selon
SACKO et Col [7], 36,8% et 39,3% selon
HAROUNA et Col [8]. De toutes ces études, nous
avons rapporté la fréquence la plus faible. Ce qui
pourrait  s’expliquer par les errements
diagnostiques, la pesanteur de la pharmacopée
traditionnelle et 'automédication. Généralement,
c’est lorsque les patients ont épuisé toutes les
ressources qu’ils arrivent a I’hopital s’ils encore en
vie.

Selon 'age des patients, nous avons noté que les
patients étaient souvent des adultes jeunes, dans
la région Africaine alors que dans les pays
occidentaux, les patients sont plus agés [9]. La
pyramide des ages dans les pays en
développement étant constituée en majorité de
sujets jeunes il est évident que certaines affections
peuvent étre prédominantes chez les sujets jeunes
comme c’est le cas dans notre étude. Cependant,
l’age n’est pas un facteur de risque d’occlusion
intestinale.
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Selon le sexe, nous avons noté une prédominance
des sujets du sexe masculin (65.3%). Le ratio H/F
est de 1,8. La prédominance du genre masculin est
fréquente et retrouvée dans d’autres études
[10,11]. Cependant, comme I’a rapporté Sacko M
au Mali [7] le sexe n’est pas un facteur de risque
car dans d’autres séries les femmes ont été
nombreuses [12-14]

Dans notre étude plusieurs catégories
professionnelles sont représentées avec une
prédominance des commercants (35, 3%), suivi
des sans-emplois (27, 3%) et des ménageres. Dans
la littérature, il n’y a pas de données qui traitent
particulierement de la profession des patients
opérés d’occlusion intestinale aigué. Nous
pensons que la profession n’est pas un facteur de
risque d’occlusion.

Les patients de notre série provenaient de tous les
arrondissements de Bangui, et des banlieues
(Bimbo et Bégoua). beaucoup d’entre-eux (20,67
%), provenait du 8™ arrondissement de Bangui,
de larrondissement de Bégoua, banlieue a la
sortie nord de Bangui (15, 33%) et du 4%
arrondissement (14,6 %). Le CHU de I’Amitié
Sino-centrafricaine étant au centre desdites
agglomérations est facilement accessible pour ces
communautés. Par contre, les patients des autres
arrondissements et de Bimbo fréquentent tres
peu le CHU de I'Amitié en raison de leur
éloignement d’une part et d’autre part ont acces a
d’autres hopitaux plus proche disposant dun
service de chirurgie capable de prendre en charge
des occlusions, cest le cas du complexe
pédiatrique pour les enfants et du CHU Maman
Elisabeth DOMITIEN a Bimbo

4.2 Les aspects diagnostics

Le pronostic des occlusions intestinales aigués
dépend de la précocité de prise en charge. Pour
notre étude, le délai d’évolution des signes de
locclusion variait de 4h a 72 heures. Le délai
moyen était de 28,7 heures. Nous avons relevé
que dans 40,6% des cas ce délai d’évolution se
situait entre 25-48 heures. Le délai d’évolution
des signes cliniques de I'occlusion varie selon les
auteurs ; Ce délai était de 96h pour Harouna au
Niger en 2001[8], 8h pour Sidibé au Mali, en

2003[15], et 48-72 H pour Sacko Moussa au Mali
en 2008[7]. Généralement en Afrique les délais
diagnostic sont retardés parce que les patients
consultent tardivement. Cette situation s’explique
par les errements diagnostics en présence des
abdomens aigus qui sont longtemps traités
médicalement dans les formations sanitaires de
premier niveau avant d’étre référés dans les
structures sanitaires spécialisées. Nous sommes
aussi d’avis avec Sacko moussa [7] qui affirme que
pour une bonne partie de la population, le recours
systématique = a  l'automédication et la
tradithérapie principalement retardent le recours
a la prise en charge hospitaliere adéquate [7, 16].

L’occlusion intestinale aigué est un syndrome
caractéris€ par une tétrade symptomatique
composée de douleur abdominale, d’arrét des gaz
et des matieres, de vomissements et de
météorisme abdominal. Mais souvent, c’est la
douleur abdominale qui est au premier plan.
Selon nos constats, la douleur abdominale est I'un
des signes auquel le malade accorde une grande
importance, ce qui motive la consultation. Elle a
été retrouvée chez nos patients dans 76,7% des
cas. Les autres signes de la tétrade
symptomatique étaient retrouvée dans des
proportions variables telles que rapportés dans
plusieurs autres auteurs études [8, 17,18].

A Tadmission, les patient savaient plus de la
moitié d’entre-eux (66%) avaient un état général
altéré. Les signes généraux les plus retrouvés
étaient 'asthénie physique (32,67%), la paleur des
conjonctives et des muqueuses (20%) et
Pamaigrissement (19,33%). Dans d’autres études,
Paltération de I'état général des patients était
prépondérante [9,16,19]. Concernant les signes
d’examen physique, nous avons noté que le
ballonnement abdominal était constant (98,66%).
Ce signe est fréquent dans les occlusions du colon.
Sidibé B [9] et Konaté M [20] ont aussi rapporté
la présence de ballonnement abdominal dans des
proportions variables. Par contre, lorsque les
patients présentent une défense abdominale
(33,33% dans notre étude) et une contracture
abdominale (66,66% de nos patients) c’est le
présage d'une complication telle que la nécrose
intestinale ou linstallation d’une péritonite. La
défense abdominale est un signe rapporté par
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d’autres auteurs dans les cas d’occlusion a savoir,
Badjan S. [9] 55, 8% , Sacko M [7] 23,93%.

En présence d’occlusion intestinale, certaines
explorations paracliniques sont indispensables
pour affirmer le diagnostic et apprécier le
retentissement sur I'état général du malade. Les
examens biologiques souvent utiles et réalisés de
maniere routiniére aux urgences permettent non
seulement de mettre en évidence -certaines
comorbidités méconnues chez un patient au suivi
médical aléatoire, mais aussi de quantifier 1’état
de déshydratation et les éventuels troubles hydro
électrolytiques liés a la séquestration des liquides
[21, 22, 23]. Selon nos constats, les explorations
biologiques ne sont pas souvent réalisées en
urgence. En dehors du groupe sanguin et du
facteur Rhésus réalisés par 128 patients (85,3%),
I’hématocrite était le seul examen paraclinique
réalisé (62% des cas). Le plateau technique dans
nos hopitaux n’offre pas les possibilités de réaliser
les examens biologiques en urgence. Pour cela, il
est difficile de se baser sur les examens
biologiques pour instaurer un traitement chez les
malades souffrant d’occlusion intestinale aigué
dans notre contexte d’exercice. Dans d’autres
pays, une hyperleucocytose, une élévation de la C
protéine réactive (CRP) et des lactates sériques
ont pu étre retrouvés objectivement comme
facteurs pronostics de souffrance intestinale [24,

25].

La radiographie de 1"abdomen sans préparation
en position couchée puis debout ainsi qu'un cliché
du thorax visualisant les coupoles diaphrag-
matiques est le premier examen d’imagerie a
réaliser. Elle a une sensibilité variant de 70 a 86 %
dans la détection d'une occlusion du gréle,
essentiellement si elle est complete. Dans notre
étude la radiographie de l'abdomen sans
préparation a été réalisée chez tous les patients et
dans 87,2 % des cas, elle a mis en évidence des
niveaux hydroaériques, images hautement
synonymes d’occlusion. Clest un examen
accessible financiérement aux malades. Comparé
a dautres études [7,15, 16, 17], laccés a la
radiographie de I'abdomen sans préparation est
meilleur au niveau de notre CHU de I'’Amitié
Sino-centrafricaine Les autres moyens d“imagerie
sont le transit du gréle et de plus en plus le

scanner [26, 14, 27]. Depuis plusieurs années
déja, le scanner s’est imposé comme outil
performant dans le diagnostic positif et
étiologique des occlusions intestinales [28, 29]. Sa
sensibilité est supérieure a celle de la radiographie
de 'abdomen sans préparation et de I’échographie
et son avantage est de pouvoir prédire plus
spécifiquement le risque de souffrance intestinale
[5,24, 25]. Plus particulierement, il apparait que
la présence de liquide libre intrapéritonéal et
d’engorgement mésentérique sont des signes
prédictifs de non résolution d'une occlusion du
gréle sous traitement conservateur [24, 25]) alors
que le défaut de rehaussement des anses, la
présence de pneumatose intestinale et 'aéroportie
sont des signes d’ischémie de lintestin occlus.
Dans notre série les patients n’ont pas réalisé de
scanner car non disponible pendant la période
concernée par notre étude.

4.3 Les Aspects therapeutiques

L’intervention chirurgicale pour une ’occlusion
intestinale aigué a pour but de lever l'obstacle
mécanique, et de prévenir une perforation
ischémique de I'intestin étranglé qui résulterait en
une péritonite fécale et aggrave le pronostic [30,
31, 32, 33]. Dans notre étude, Ilintervention
chirurgicale a été conduite dans la plupart des cas
sous anesthésie générale. La laparotomie médiane
xyphopubienne était la voie d’abord la plus
utilisée. L’occlusion concernait les différents
segments du colon (82,6%) puis l'iléon (17,4%).
Plusieurs causes étaient retrouvées avec une
prédominance des brides et adhérences
intestinales (52%) suivies des tumeurs du cdlon
(21,3%), puis de I'infarctus du mésentere (13,3%).
En effet, d’autres auteurs avaient retrouvé des
causes plus ou moins similaires de I'occlusion
intestinale .Sur un échantillon de 120 patients
Sidibé B. [9] avait rapporté en 2003 les étiologies
suivantes : hernie étranglée (46,6%), brides et
adhérences (13,3%), volvulus du sigmoide (16;
3%), tumeur intestinale (1,7%), invagination
intestinale aigué (9,2%). ROSCHER [11] dans son
étude réalisé en 1991 portant sur 275 patients a
retrouvé les étiologies suivantes : hernie étranglée
(8,4%), brides et adhérences (48,4%), volvulus du
sigmoide (4,4%), tumeur intestinale (11,6%),
invagination intestinale aigué (2,5%). Tout
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comme dans notre étude, et celles de certains
auteurs, les brides et adhérences intestinales
représentent la principale cause des occlusions. Le
risque d’occlusion sur adhérences est le plus élevé
dans les années qui suivent une intervention
chirurgicale mais ce risque persiste tout au long
de la vie et augmente avec le nombre
d’interventions préalables. Les antécédents de
chirurgie colorectale et gynécologique semblent le
plus souvent étre a lorigine de phénomenes
adhérents obstructifs [30]. Ce qui n’est pas la
méme chose dans notre cas, ou 51, 33% des
patients avaient un antécédent chirurgical mais
I'intervention chirurgicale initiale était surtout
I’'appendicectomie (38,6%).

Les gestes chirurgicaux au cours dune occlusion
intestinale dépendent de la cause et de I'état de
lanse. Dans notre étude, il a été retrouvé que
I'anse intestinale était perforée (60%), nécrosée
(24,6%) cedématiée (16,3%). Pour Sidibé B [9]
I’anse intestinale était saine dans 80, 8% des cas,
cedématié dans 4,2% des cas et nécrosée dans 15%
des cas. Harouna Y [8] quant a lui avait retrouvé
une anse nécrosée dans 37% des cas. En effet, la
viabilité de T'anse est fonction du mécanisme de
I'occlusion intestinale. Ainsi, dans notre étude, les
gestes réalisés ont consisté en libération
d’adhérences et section des brides (32,33%),
résection d’anse nécrosée suivi d’anastomose
(20%), résection intestinale et dérivation par
stomie (14%). Tous les gestes réalisés étaient
classiques et rapportés par plusieurs autres
auteurs [9, 20,7].

Les suites opératoires d’'un patient présentant une
occlusion intestinale dépend de multiples
facteurs, notamment, du délai diagnostic, du
traitement et des complications qui peuvent
émailler I'évolution. Ainsi, dans notre série les
suites opératoires étaient simples (86%). La durée
de séjour hospitalier était en moyenne de 11 jours.
Cette durée de séjour hospitalier est le reflet de la
morbidité post opératoire. Il est variable d’'une
étude a lautre en fonction des conditions
d’exercice. Kouadio en Cote d’Ivoire [17] a
rapporté 11 jours, Harouna, au Niger [8] 15 jours
et KOSSI en Finlande [30] 11 jours.

La mortalit¢ dans les suites d’'une occlusion
intestinale est souvent élevée dans les pays a

moyens limités. Dans notre série, le taux de
mortalité était de 14%. Les principales causes de
déces étaient par ordre un sepsis sévere, les
hémorragies internes et externes et le choc
hypovolémique. En effet, le taux de mortalité
observé était globalement supérieure a ceux
rapportés par Sacko Moussa [7] qui est de 5,6 %.
Mais dans d’autres études, ce taux de mortalité
est beaucoup plus important [8,30]. La mortalité
élevée serait liés aux comorbidités, l'existence
d’une tare ainsi qu’une prise en charge tardive.

V. CONCLUSION

Cette étude a permis de noter que les occlusions
intestinales aigues sont fréquentes dans nos
services. Elles touchent I'adulte jeune avec une
prédominance masculine. Le pronostic est grave
car la mortalité hospitaliere est de 'ordre de 14%.
Le diagnostic de l'occlusion intestinale aigué est
clinique. Mais les patients arrivent trop tard a
I'hopital souvent, au stade de complications.
Plusieurs étiologies sont a l'origine des occlusions
avec une prédominance des brides et adhérences
intestinales chez des patients ayant subi
initialement une appendicectomie. Les patients
doivent étre amenés a consulter précocement en
vue dun diagnostic et d'une prise en charge
précoce. Compte tenu de I’état du malade, cette
prise en charge sera multidisciplinaire associant
chirurgien, médecin réanimateur et anesthésiste.

Conflit d’intérét: les auteurs déclarent n’avoir
aucun conflit d’intérét en rapport avec ce travail.
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Hérnia Diafragmatica Tardia: Um Relato De Caso
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RESUMO

INTRODUCAO: Hérnia diafragmdtica (HD) é
um defeito que permite a passagem de um 6rgado,
ou parte dele, para a cavidade toracica, podendo
ser congénita ou adquirida. A suspeita
diagnostica tardia é comum, por ser pouco
sintomdtica e especifica, na auséncia de
estrangulacdo ou viscera obstruida. O
tratamento ciriurgico é imprescindivel apds o
diagndstico.

RELATO DE CASO: Este artigo expoe o caso de
um paciente jovem do sexo masculino,
diagnosticado com uma hérnia diafragmatica
tardia.

CONCLUSAO: O paciente foi submetido a
tratamento por meio de herniorrafia com sucesso
terapéutico.

Palavras-chave: hérnia diafragmatica, hernio-
rrafia, medicina de emergéncia.

Author o p § Faculdade Atenas de Sete Lagoas
(ATENAS) — Departamento de Medicina — Sete Lagoas
— MG - Brasil

o GO x: Hospital Municipal Monsenhor Flavio
D’Amato (HMMF) - Sete Lagoas — MG - Brasil.
Irmandade de Nossa Senhora das Gracas (HNSG) -
Sete Lagoas — MG — Brasil.

. INTRODUCAO

Hérnia diafragmatica (HD) é um defeito que
permite a passagem de um oOrgao, ou parte dele,
para a cavidade toracica, podendo ser congénita
ou adquirida'. As HD congénitas sdo raras, tendo
uma prevaléncia de 1.7 a 5.7 a cada 100,000
nascimentos®. J4& as HD adquiridas sao mais
comuns, ocorrendo em 1-5% das vitimas de

© 2022 London Journals Press

acidentes automobilisticos e em 10-15% por
traumas penetrantes na parte inferior do térax,
principalmente do lado esquerdo, ja que o figado
ndo tem a capacidade de herniar através de
pequenos orificios, e a regidao diafragmatica
postero-lateral esquerda possui uma fraqueza
embriologica, tornando essa regido mais
suscetivel a laceracoes 34.

A seguir, apresentamos um caso de HD por
possivel causa traumaética, sendo escolhido o
tratamento cirargico via laparotomia exploradora.

ll.  RELATO DO CASO

Paciente T.E.S.A., homem, 39 anos de idade,
procurou servico de emergéncia em Hospital
Municipal Monsenhor Flavio D’Amato de Sete
Lagoas (HM), estado de Minas Gerais, em 13 de
outubro de 2020, com queixa de dor epigastrica
associada a vomitos ha 2 dias e febre referida. Fez
uso de Omeprazol, Pantoprazol e antieméticos
tendo melhora momenténea. Tem historia prévia
de gastrite, etilismo e tabagismo. No exame fisico
apenas abdome doloroso a palpagdo em regido
epigastrica. Foi medicado com sintomaticos,
sendo liberado.

Em 19 de outubro de 2020, 6 dias ap6s o primeiro
atendimento, o paciente foi encaminhado de
multiclinica local com piora acentuada, ha 1 dia,
do mesmo quadro abdominal, associado a
hiporexia, nauseas e vOmitos com aspecto de
“borra de café”. Ao exame estava hipocorado
(++/4+); desidratado (+++/4+); FC: 100 bpm;
pulso cheio; eupneico em AA; abdome com
irritacdo peritoneal em regido epigastrica. Foi
realizado US de abdome total com achado de
colecdo liquida retro pancreatica, sugestiva de
perfuracdo gastrica no pequeno omento.
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Iniciou-se ressuscitacdo volémica, antibioti-
coterapia e realizada internacdo hospitalar com
suspeita de Ulcera Gastrica Perfurada.

No mesmo dia, foi realizada laparotomia
exploradora sob anestesia geral. Evidenciado
hérnia interna, contendo estomago redundante e
parte do célon transverso. Realizado reducdo do
conteddo e fechamento de brecha entre o
ligamento espleno-colico e brida, com fio 2.0.
Revisdo da cavidade, sem liquido livre. Manobra
do borracheiro negativa.

Evoluiu bem no pds operatorio, tendo alta
hospitalar no dia 21 de outubro de 2020.

Em 07 de marco de 2021, o paciente retorna ao
HM com queixa de dor abdominal ao ingerir
qualquer tipo de alimento, seja so6lido ou liquido,
pirose e vomitos desde o dia 03 de marco de 2021,
dessa vez, relatando uma histéria prévia de
acidente automobilistico h4 03 anos.

No dia seguinte, foi realizada Tomografia

Computadorizada (TC) de abdome e pelve com
contraste iodado hidrossolivel, com a impressao
de volumosa hérnia diafragmatica posterior
esquerda, tendo como contetido alcas intestinais e
estomago (Figuras 1-4).

Figuras 1-4. Volumosa hérnia diafragmatica
posterior esquerda, tendo como contetido alcas
intestinais e estomago. Volumosa hérnia hiatal

Em 09 de marco de 2021, foi internado para
procedimento ciraurgico via laparotomia para
correcilo de hérnia diafragmatica suspeita.
Identificada volumosa hérnia diafragmatica
postero lateral esquerda de aproximadamente 8
cm com presenca de 02 metros de intestino
delgado, transverso e omento maior e menor.
Procedimento sem intercorréncias.

Paciente evoluiu bem no po6s-operatorio, tendo
alta no dia 11 de marco de 2021.

. DISCUSSAO

Devida a coexisténcia de lesbes e o aspecto
silencioso das lesoes diafragmaticas, o diagnostico
pode passar despercebido ou pode ser dificil de
realizar.” No caso apresentado, inicialmente, foi
suspeitado uma Ulcera Géstrica Perfurada, e a
primeira laparotomia revelou uma Hérnia
Interna, passando, assim, despercebida a hérnia
diafragmatica. O paciente relatou uma historia
prévia de trauma somente no atendimento em
2021, 0 que pode explicar, a0 menos em parte,
nao se ter levantado a hipotese diagnostica de
Hérnia Diafragmatica nos atendimentos de 2020.

O diagnostico tardio de hérnias diafragmaticas é
comum de ocorrer, especialmente se sdo
associadas com  pequenas  evisceragoes,
permanecendo assintomaticas na auséncia de
sangramento ou lesdes de visceras ocas®. Na
auséncia de estrangulacao ou viscera obstruida,
dor crénica com leve mudanca na respiracao pode
ser a Gnica queixa apresentada.”

Como o paciente continuou com dor abdominal, a
propedéutica foi seguida e foi solicitado a TC de
abdome e pelve (com contraste?) que teve como
resultado uma hérnia diafragmatica posterior
esquerda. Contudo, outros exames também
podem ser utilizados para o diagnostico. A
sensibilidade da radiografia de térax na deteccao
de lesoes diafragmaticas é de 46% para lesoes do
lado esquerdo e 17% para lesdes do lado direito®.
A ultrassonografia levou a um diagnostico
pré-operatorio bem sucedido em 71% dos casos®.
A TC para trauma fechado é diagnostica em 78%
das lesoes do lado esquerdo e 50% das lesdes do
lado direito’®. No exame de TC, a descontinuidade
do diafragma, a herniacao dos 6rgaos abdominais
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e a constricao do estdmago sdo sugestivos para o
diagnostico de lesao diafragmatica®. A TC tem
uma  sensibilidade de 61-71% e uma
especificidade de 87—-100% para o diagnostico de
rupturas diafragmaticas traumaticas agudas®.
Outras modalidades de investigacao sao estudos
de bario, injecdo de contraste intraperitoneal,
ressonancia magnética e laparoscopia. De 7% a
66% das lesOes diafragmaticas em pacientes
politraumaticos permanecem sem diagndstico®.
Um diagnostico tardio de lesdo diafragmatica
ocorre mais comumente quando o hemidiafragma
esquerdo esta envolvido®. Se o diagndstico nao for
feito no quadro agudo, muitos pacientes
desenvolvem uma hérnia diafragma cronica e,
assim, podem sofrer estrangulamento.

A partir do diagnéstico, foi decidido o plano
cirargico de laparotomia exploradora. O uso da
laparoscopia ainda é pouco utilizado em hérnias
diafragmaticas, pois demanda um treinamento
adequado e um equipamento correto. Ainda
assim, a laparotomia apresenta os mesmos
beneficios da cirurgia minimamente invasiva,
sendo a taxa de recorréncia similar.'

IV. CONCLUSAO

A partir do caso explanado, pode-se compreender
a importancia em manter a hérnia diafragmaética
traumatica como diagnostico diferencial em
paciente com dores abdominais cronicas e historia
prévia de trauma, sendo importante considerar os
exames de imagem na propedéutica destes.

Por fim, a escolha da abordagem cirargica
depende da habilidade do cirurgido e condicao
financeira do paciente, ndo havendo diferencas no
prognostico e na remissao entre laparoscopia e
laparotomia.
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ABSTRACT

Buffalo and cows play an important role in maintaining a sustainable food production system in Egypt.
Animal reproduction and production in Egypt are affected by several factors, including dealing with difficult
situations in pregnancy, parturition, and postpartum problems in farm animals especially cattle and buffaloes
(Megahed, 2018). The main problems faced by buffalo breeders in general and smallholder system breeders
include poor reproductive efficiency and prolonged inter-calving intervals. All reproductive specialists know
that there are many challenges to reproduction in farm animals.
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9XIIDR DQG ARZV S@ DQ P SRUBQWLRB! L1Q
PDOMQQ D WXWIQDE®! IRRG SURGXPARQ
MWW 1Q (J\SW $QP DO UBLRGXPMRQ DQG
SLIRGXPARQ LQ (J\ SWDWH DIIHAMG B\ \HYH.DO
IDARY/ LOFOXGQ) G-DOQ Z WK GL LEXOWAMDAWRQY
IQ SUJQDQR  SDUMUMRQ DQG SRWSDUMP
SLREGP V 1Q IDLP DQP D&Y HSHAD® FDWBI DQG
EXIIDBV 0 HIDKHS 7KH P DIQ SLRE®P V
IDFHS B\ EXIIDR EUHHY 1Q JHHDO DQG
\P DBRTH) VWP  EUHEHY LQFOXGH SRRU
UBLRGXAWH  HIAHR DG SIRBQIHG
IOMJFDYQ)  IOMYDY $@ UBLRGXPAYH
\SHADO NQRZ \WDWWH_H DUH P DQ. FKDABIQJ HY/
VR U-SLRGXPARQLQIDLP DQIP DY

1RZ WHHDUHP DQ. RKDEBQIH/DIHRAAQ) DQP DO
IHUAMDV $P RQ WHH RKDOQIHY DUH P LFURELDO
IQHPARYY WDW DIIHFW WH DQP DO GXUQ
SHHIQDQR GXUQ) RU DIWJ  SDUMUMRQ
0 HIDKHG 8QGHJ P RW \P DARGHU
SLRGXPARQ t WP V' WH UHBLRGXPWYH H I LFLHOR
R EXIID® LV FRP SLRP MHG B\ IDRRUYY LHDWG \R
FIP DM PDQDIHP HQW  QXWIMRQ DQG
LOMYHMRQ R WH RZ QHJ IRUFDVW R G WRAD
Z KIFK ®DG VR SRWBDUMP SUREBP V 7KH P RW
P SRUBQAVR WHH IDRRY LV KRZ \R G-DOZ LW
FDVW R G WRAD LQ EXIIDR B\ WH RZ QHUEHRWH
FDAQ VR WH YHMLLODUDQ VR \RYHWHSUREGP

' \ WRAD LVRQHR WHP RAMIP SRUBQAREWMALFDO
FROGMRQV DQG LHTXILHY LP P HA.DW DWHQARQ E\
WH YHMIQDUDQV IRU FDOYLQ) GUILFXGV FDXVHY
VHYHLH HARQRP LF RWHY VR WHRZ QHWV 5 HI DUGLQD
WH RZ QHJV EHKDYLRULQ WH VIWDMRQ KHZ DVQRW
DZDH R WH FKDQIH/ WDWRAFXU Z IWLQ WH
DQP DO Z KHMHJ 1Q WH U-BLRGXPAYH Wt VIMP
ELUA FDQDO RUWH I HAX DV IMEDWHY LOR WHELUK
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FDQDOWDWBDGY VR G WRAD , | G-DOQ Z W WH
FROGMRQ EHRUH RU Z IWRXWWH SLHHOPH R WH
YHMLQDUDQ BDGV VR KDUP | XOFRQVHTXHFHY WDW
DIHAWWH @H R WH THXV MDAOR LORUHDVHY WH
QH DWYHDVSHAWR DQLP DCKHDOK. DQG\VRP HAP HY
DI HAWWHI HOADW SRWBDUMP 0 HIDKHG

* HOHD®  LQ WH SLDPAFDOILHT Z H QRAFH WDW
WH QH) DAWYH EHKDYLIRUR WHRZ QHUZ KIFK QRAIR
W WH YHMIQDU FIQF RU DAY \R WH
YHMLQDUDQV XQBW KHIDLOYVR G-DCZ LW \WHFDWH
R G WRAD DQG WH DQP DOVKIIHW ILRP - KHDOK
SURE®P V GXHVRWHRZ QHUVIQMIYHIARQ Z LWWRXW
NQRZ LQJ KRZ VR LOMUYHOHLQ WL FDVH 0 HIDKHG
UHRUGHG WDWHEOG, WRAD Z DVFRP P RQ
LQ EXIID® FRZ FRP SUMQJ R VRECFDHY/
SUMVHOMG  Z KHIHDV P DWLIQDOFDXVHY FROWAIMMG
R VREOFDVH $OR KHP HMWRQHG WDW
WH DMIEXMRQ R WLV KUK DM R IHEBOP DO
GVSRIMRQ GXH VR WH LOMYHARQ R WHRZ QHUV
KDQEDQI DWWH EHIIQQQ) R EIUM LH DAMKH
EHIIQUQ) R WH WEUH R RSHIQI WH AHYY
7 KLV LOWU HHQFH ®BDGV VR FKDQI HVLQ WH QRLP DO
ZIGM WH SRUMRQ R WH IHMV LQ WH SRUMRQ
GXUQJ SDUMUMRQ Z KIFK ®DGV VR D HIRXV
GHMIRDWRQ R WH FDVHR G WRAD $VWKL HWV
DO UHFRUGHS WDWG. WRAD \LJ QU LFDQWD
GHFUDWHE OPMRQ SHURWPDQAH \R 1Q DQ
HARQRP LF HYDODMRQ R G WRAD QRARQD WHBRW
DO YHMIQDU FRW WH UHEXFHG VIXUYLYDO DQG
WH LOFU-DVHG @D\ V RSHD WKRX@ EH FRMGHHG
EXWDOR WH GHFU-DVHG @REMRQ SHJRP DQFH
6HYHHG WRAD Z DVDWRADMG Z IW WHG-DWVR
WH [HMV DQG VKEVHTXHIMP SDRAIQ UHSLRGXPWYH
SHJRWP DQFH

,P SLRYLQJ WHSURGXPAVW R EXI| DB UHTXLLH/DQ
XQGHMEQEQ) R WHU SRMIADODQG QP IMMRQY
XQGH HDFK EUHHAQI \WP  GHYHBSP HOWR
LOMIYHIARQ VDWW LHV\R LP SLRYH GH LAHQAHV 1Q
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P DQDI HP HOWQXWIMRYQ DQG KHDOMFDUH |RTBZ HG

B WH LOMIIHWDSSOFDMRQ R UHSURGXPWYH
WRKQRRILHY WDW DUH VXWRLQDE®! Z W WH

UAVRXUAHY DYDLDE®IVR EXI | DR EUHHEHWY

7KH SUAHQWVAHQMILE XG. K\ SRMHM] H/ WDW
Z KHQ HXFDWQ WH RZ QHJ DERXWKRZ \R G-DO
Z M G WRAD EH RUH FRODPAQ) WH YHM_LQDUDQ
WLV ®DGV \R WH DELON R WH YHMIQDUDQ R
P DNH D FRUHAWGHAMRQWR G-DCY LW G WWRAD DQG
WH FROGURQ IV D ILHK ZKIFK GDGV R
P SLRVIQ) DQG UHEXAQI WH GDP DIH WDW\KH
FDXJ KWAHDQLP DODIWUGHDAQ Z LW G WRAD

7KH P DIQ REMPAYH R WH WG LV VR GHMLP LQH
KRZ WH IOMXYHMRQ R WH RZ QHJ LQ G WRAD
FDVHV ®DGV VR WH U-BURGXPWYH SUREGBP V Z KLFK
RAFXUGXUQ] WHSRWSDUMP SHRG

Author:  Scientific name is MEGAHED, G.A
Theriogenology Department, Assiut University, Egypt.

The strategic applied plan in this study includes
the following:

1. Developing and changing the concept of
veterinary students before graduating for their
job description when dealing with cases in the
animal clinic. This is done by developing the
specification of an obstetrical course that is
educated to students in the last two years
before graduation. This requires improving
the learning outcomes of the obstetric course
by adding the teaching skill. This is done by
acquiring students the skill of how to clarify
and explain the causes of dystocia in a very
simple manner and appropriate to the degree
of the animal owner’s culture in addition to
how to provide first aid to the affected animal
before contacting the veterinarian.

2. Designing an educational program to raise the
awareness of animal owners, farm animal
owners, and owners of small animal wealth
through educational and training courses in
dealing with difficulties related to animal
fertility and problems of pregnancy and
childbirth. This activity is carried out by
defining a protocol with veterinary officials for
each department in the governorate.

3. Designing a training program to raise
awareness of the professional skills of

veterinarians through training courses aimed
at dealing with difficult cases professionally.
This activity is carried out by setting a
protocol  with  General Veterinarians
Syndicate.

4. Create a communication protocol or a contact
map with newly graduated veterinarians as
well as actual veterinarians so that frequent
cases in veterinary clinics are discussed in
terms of degree and rates of recovery as well
as rare cases.

Outcomes analysis and discussion

A retrospective study was done on buffaloes
(n=210) presented at our Educational Veterinary
Hospital, Faculty of Veterinary Medicine, Assiut
University, Egypt during the four years from
October 2016 to September 2019. The age of the
animals ranged from 4 - 8 years. All the cases in
the present study suffers from dystocia (according
to the owner’s complaint). In the fresh cases,
treatment protocols firstly included allowing a
finite amount of time for the animal to calve by
itself, therapy to increase myometrial tone, and
cervical dilatation, which includes
supplementation of calcium, fluids, and oxytocin.
The total cases were diagnosed depending on the
case history and transvaginal examination. After
determining the causes of dystocia, the selected
proper method was done. The method adopted to
correct the dystocia and fetal survival depends
upon the time of presentation of the animal after
the onset of the second stage of labor. The
uncorrectable few cases of dystocia were treated
by cesarean section. These cases are excluded
from the number of buffaloes in this study. All
cases were handled through using hands by force
extraction after correction of abnormal
presentation, position, the posture of the fetus to
the normal as well as can be used other
instruments such as obstetrical ropes or chains
with lubricant materials. The parameters of
reproductive performance which reflecting the
subsequent postpartum risks from dystocia are:

1. The mortality rate of mother and calves

2. Calving to estrus period (45-60 days, and to
100 days)

3. Anestrus (more than 100 to 150 days)

4. Repeat breeding cases
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The results of this study (after applying the
strategic applied plan from 2016 to 2019, Table 1)
are compared with the results of previous years
from 2012 to 2015 at the same area and location
(Table 2). As shown in Table 1, the mortality rate
of the dam through the time of the study was
smaller (0.476 %, 1/ 210) than that in the previous
years which shown in Table 2 (1.404 %, 4/ 285),
as well as 22.381% (n=47) and 49.123% (n=140)
in the mortality rate of calves respectively. After

applying the strategic applied plan, the fertility
index (calving to fertile estrus) of the animals
after handling of their dystocia were improved as
high rate of calving to estrus after 45-60 days
(77.034% vs 27.758%) and a lower rate of calving
to estrus after >60 -100 days (1.435% vs 9.253%).
Besides, the anestrus and repeat breeding of the
animals after handling of their dystocia were
lower (6.220% and 15.311%) than that in the
previous years (24.199% and 39.597%).

Table (1): After protocol

Parameters of Reproductive 2016 2017 2018
performance (n=45) (n=50) (n=60)
. 0.000% 0.000 % 1.667% 0.000 % (1
Mortality rate of mother (n=0) (n=0) (n=1) (n=0) 0.476 %
o, o, o, o, o,
Mortality rate of calves 33.333% 28.000% 22.034% 27.273% 22.381%
(n=10) (n=14) (n=13) (n=10) (n=47)
Calving to estrus period 64.444% 78.000% 81.356% 81.818% 77.034%
(45-60 days) (n=29) (n=39) (n=48) (n=45) (n=161)
Calving to estrus period 4.44% 0.000% 1.695% 0.000% 1.435%
(>60 -100 days) (n=2) (n=0) (n=1) (n=0) (n=3)
Anestrus 13.333% 4.000% 3.389% 5.455% 6.220%
(>100 to 150 days) (n=6) (n=2) (n=2) (n=3) (n=13)
. 17.778% 18.000% 13.559% 12.727% 15.311%
Repeat breeding cases
P & (n=8) (n=9) (n=8) (n=7) (n=32)

Parameters of

Reproductive performance

Table (2): Before protocol

. 1.587 % 2.532 % 1.369 % 1.587 % 4)
Mortality rate of mother (n=1) (n=2) (n=1) (n=0) 1,404 %
Mortality rate of calves 30-683% 53.165% 53.45% 48.571% 49.123%
(n=25) (n=42) (n=39) (n=34) (n=140)
Calving to estrus period 25.806% 25.974% 27.778% 31.429% | 27.758%
(45-60 days) (n=16) (n=20) (n=20) (n=22) (n=78)
Calving to estrus period 9.677% 10.389% 6.944% 10.000% 9.253%
(>60 -100 days) (n=6) (n=8) (n=5) (n=7) (n=26)
Anestrus 20.032% 20.779% 16.667% 31.49% 24.199%
(>100 to 150 days) (n=18) (n=16) (n=12) (n=22) (n=68)
Repeat breeding cases 35.484% 42.857% 48.611% 28.571% 39.597%
(n=22) (n=33) (n=35) (n=20) (n=110)

Some researchers

have recorded results of

Dystocia considers a very important possible risk

postpartum anestrus that may be like the results
of this study (before applying the protocol). From
these results, the incidence of anestrus has been
reported between 9.18-82.50% (Kumar and
Kumar, 1995; Tomar et al., 2002, Nanda et al.,
2003; Prajapati et al., 2005; Khan et al., 20009;
Kumar et al., 2013; Thakor and Patel, 2013).

factors which increasing the calving-fertile estrus
period (days open) and affecting reproductive
performance in dairy cows (Okawa, et al., 2019).

This report coincided with the obtained results
where, the incidence of Calving to estrus period
(>60-100 days) is 24.99% before the
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implementation of the improvement protocol Also, we conclude from this study that

however, after applying the improvement protocol
it became 6.22%. When we go to compare the
results obtained during the period from 2012 to
2015 (before the implementation of the
improvement protocol) and the period from 2016
to 2019 (after applying the improvement
protocol), we find that the high rates of fetal and
maternal mortality can be traced back to the
intervention of the animal owner (at the
beginning of the stage of opening the cervix or
when there is an error in the presentation or
position or posture of the fetus during
parturition). According to the owner" beliefs, this
intervention at the beginning of parturition help
the cow from the hypothesis of fear of suffocation
of the fetus. This intervention creates a high risk
on postpartum fertility.

The interpretation for the obtained results and
give a strategic advice

Dystocia is an unavoidable challenge in the
livestock, particularly with primiparous female
animals. Prevention and appropriate management
will decrease cow and calf morbidity and
mortality, which will improve the economic
income of livestock industries. Early identification
and proper intervention improve outcomes, and
the use of correct decision of handling of dystocia
will have positive returns (Funnell and Hilton,
2016).

After studying this phenomenon, it was necessary
to devise a strategic plan to improve and mitigate
the subsequent risks of dystocia in the Egyptian
buffalo. This was accomplished after applying the
optimization protocol in this study. It is evident
from the results which presented in this study that
there are few cases coming to the hospital with
dystocia.

The interpretation and explanation for this are
that the owner of the animal leaves the condition
without intervention and consequently, the
parturition process for the animal will be normal
without changed to dystocia. This is because the
veterinarian educates the owner or the outcome of
the education. After all, entering the owner
without knowledge leads to turning the case into
dystocia.

1.

The dangers resulting from dystocia are
significantly reduced and the interpretation
for this is that all cases that come to the
hospital are without intervention of the owner
with them and therefore it is easy to work with
them by the veterinarian, which leads to a
reduction or stops the dangers that occur
postpartum.

And, that the veterinarian deals with the case
with scientific skills trained on it and has
acquired it during education in college which
qualifies the veterinarian to solve any problem
during handling of any case of dystocia
without subsequent risk.

Training through educational program for
owners and breeders is very important and
has a positive effect on rates of dystocia as well
as postpartum fertility indicators in buffaloes.
This program includes:

e Information on the method of normal
parturition.
How to deal with a case of dystocia.
The need to call the veterinarian in cases
of dystocia without interference in these
cases.
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An Insight into Pharmacological Profile of
Hydroxy Cinnamic Acid, an Active Constituent of
Ferulic Acid

Dr. Tejesvi Mishra

ABSTRACT
Ferulic acid, a hydroxyl cinnamic acid
derivative, belonging to natural phenolic
compound category is known for its

anti-inflammatory actions. As Inflammatory
diseases are one of the major causes of raised
chronic diseases in human body that can be
cured by the help of ferulic acid. The functional
organs of body that are more prone to the
pathogens due to the invasive ingestions and
changing lifestyle can also be treated by the help
of ferulic acid. This biological native substance is
active in protective measures of various acquired
diseases. The anti-inflammatory effect of ferulic
acid is due to the chemical structure similarity
with curcumin which inhibits reactive oxygen
species  (ROS), inflammatory biomarkers
including cytokines, inflammosomes, TNF-a and
C-reactive protein (CRP) etc. Also, the presence
hydroxyl cinnamic acid group within the ring
helps in suppression of free radicals during
excessive  free radicals formation. Its
anti-inflammatory and activity against oxidative
stress makes it helpful and potential compound
for the treatment in various neuro-inflammatory
diseases such as Parkinson’s diseases,
Alzheimer’s diseases, etc. in recent studies, it has
also found the anti-inflammatory properties of
ferulic acid can be utilized in Cancer studies,
Immune disorders and aging.

Keywords. inflammosomes, parkinson’s diseases,
immune disorders and hydroxyl cinnamic acid.

| INTRODUCTION

Ferulic acid (FA), a phenolic acid, is found widely
in plants, particularly in the Ranunculaceae and
Gramineae umbrella families, which include

© 2022 London Journals Press

Angelica, Ligusticum chuanxiong, Cimicifuga,
rhizoma spargani, and reed root, among others
(Choudhary et al, 2019).

Ferulic acid is found in whole grains, spinach,
parsley, grapes, rhubarb, and cereal seeds,
especially wheat, oats, rye, and barley. Ferulic acid
is a hydroxide cinnamic acid made up of
trans-cinnamic acid with methoxy and hydroxy
side chain at positions 3 and 4 on the phenyl ring
(Zdunska et al, 2018).

The anti-inflammatory benefits of ferulic acid are
linked to the degrees of PPAR, CAM, and NF-B, as
well as the P-38 MAPK signalling pathways. It can
eliminate excessive ROS or directly remove
reactive oxygen species and enzymes that create
free radicals to combat oxidative damage and
reduce inflammatory reactions. (Xu and
colleagues, 2021) in addition (Rea et al, 2021)
Since they produce inflammatory cytokines
including pro-inflammatory and inflammatory
cytokines, macrophages are important
participants in inflammation. Ferulic acid reduced
inflammation by  suppressing RAW264's
production of monocyte inflammatory protein-2
(MIP-2) (Sadar et al, 2016).

Ferulic acid has a low toxicity and a wide range of
biological effects, including anti-inflammatory,
antibacterial, antitumor (including lung, breast,
colon, and skin cancer), anti-arrhythmic, and
antithrombotic characteristics, as well as
anti-diabetic and immune-stimulant properties. It
also helps to heal nerve cells and prevents nerve
cell damage. Ferulic acid is a great source of
antioxidants as well as a free radical producing
enzyme inhibitor (Zhang et al, 2018).
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Ferulic acid, which serves a range of physiological
functions, has a variety of effects on its count,
according to studies (anti-inflammatory,
antioxidant, antimicrobial activity, anticancer,
and anti-diabetic effect). It's also been employed
in topical and oral preparations for skin esthetic
and cosmaceutical remedies (Shivraj et al, 2016)
and (Li et al, 2021).
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Figure 1: Chemical structure of 4-hydroxy-
cinnamic acid
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Figure 2: Chemical Structure of Ferulic Acid

Table 1: Amount of ferulic acid in various food
ingredients (Aziz et al, 2012)

Food ingredients Ferulic acid (mg/kg)
700

Wheat bran
Tomatoes 700
Cucurbit 220
Wheat flour 150
Oatmeal 145
Spinach 110
Black berry 10

.~ MECHANISM OF ACTION TO
CONFRONT INFLAMMATION

Ferulic acid, as a naturally occurring agent
possesses its anti-inflammatory action in several
ways. In a study it was found that,
lipopolysaccharides which are a part of integral
protein made cell membrane leads to cause
inflammation. Lipopolysaccharide (LPS) binds to
(LPSBP) lipopolysaccharide binding proteins,
which activates TLR-4 (toll like receptor-4), and
then leads to activation of IKK complex, here IKK
not only activated but also phosphorylate nuclear
factor kappa-B (NFKB) with it. Due to whole of
which the activation of PPAR-gamma occurs,
which further stimulate AP-1. On the other hand,
MAPK, get initiated due to P38, JNK that finally
leads to iNOS which generate impulse to ICAM-1,
and VCAM-1 (Bian et al, 2013) and (Bourne et al,
2000). All these factors cause activation of
inflammasomes, proinflammatory cytokines and
other inflammatory mediators to produce
inflammation. This whole pathway gets hindered
by ferulic acid as an inflammatory protective
agent.

An Insight into Pharmacological Profile of Hydroxy Cinnamic Acid, an Active Constituent of Ferulic Acid

Volume 22 | Issue 6 | Compilation 1.0

© 2022 London Journals Press



Binding to LPSBP:
Activation of
TLR-4
Phosphorylation
of IKK complex

: '{‘ Activation of

= MAPK:
Stimulation of
iNOS
Activated

- Activation of

“_ PPAR-Y:
Activated AP-|
Inflammasome
stimulation

ICAM-1,
VCAM-1

Figure 3: Anti-inflammatory mechanism of ferulic acid (Buranov and Mazza, 2009)

. ACTIONS OF FERULIC ACID ON
VARIOUS ORGANS OF BODY

Action on Gastrointestinal tract: In general,
gastro-intestinal illnesses, such as inflammatory
bowel syndrome and peptic ulcers, are
investigated and found to be reduced by ferulic
acid at a specified dose. It has been established
that a polyphenol molecule with one hydroxyl
group in the aromatic ring has high antioxidant
action (Hou et al, 2014).

Furthermore, the presence of electron donating
groups connected to the aromatic ring, such as
—OCH3 and -OH, may increase free radical
scavenging capacity. FA possesses considerably
more electron-donating —OH groups attached to
the para or 4-position of the aromatic ring due to
its higher number of canonical resonances, which
contributes to its antioxidant benefits. FA at doses
of 20 and 40 mg/kg significantly reduced ulcer
area and index when compared to TNBS-induced
control rats. The potential of FA to reduce
oxidative stress, mortality, the generation of
pro-inflammatory cytokines, and the
downregulation of COX-2 synthesis in TNBS-
induced colitis can all be linked to its
anti-inflammatory properties (Kikuzaki et al,
2002) and (Ohnishi et al, 2004).

Action on Respiratory Tract: FA reduced
lipopolysaccharide-induced changes in lung
wet/dry ratio, protein in brochoalveolar

secretions, and partial oxygen. In addition, LPS
significantly increased the release of interleukin
(IL-1, IL-6), tumour necrosis factor (TNF), and
IL-t0 in BALF. To alleviate and resist

inflammation, FA largely modulates the
generation and  expression of related
inflammatory factors via numerous molecular
mechanisms (Yagi and Ohishi, 1979).

FA was found to reduce oxidative stress in the
pulmonary by diminishing malondialdehyde
levels, myeloperoxidase levels, and total
antioxidant capacity in experimental
investigations. It inactivated multiple mitogen-
activated protein kinase signalling pathways in
the lungs and alleviated LPS-induced ARDS
though the anti-inflammatory and antioxidant
activities (Wang et al, 2017).

LPS is a potent inflammatory inducer that can
greatly enhance inflammation, a factor in the
development of acute respiratory distress
syndrome (ARDS). In a rat model, the effects of
ferulic acid (FA) pretreatment on the
pro-inflammatory activities of lipopolysachharide
(LPS) were examined. The release of pro-
inflammatory cytokines such as tumour necrosis
factor (TNF-), interleukin (IL-1), and interleukin
(IL-6) increased significantly in bronchoalveolar
lavage fluid (BALF), but FA therapy reduced the
discharge of these cytokines and other chemical
mediators considerably (Son and Lewis, 2002)
and (Pisoschi and Pop, 2015).

Action on Renal system: Diabetic rats had higher
blood glucose, a lower urinary weight ratio, lower
serum hormone levels, and considerable renal
tissue loss and malfunction, according to a study.
Increased intracellular ROS levels, changing
mitochondrial membrane potential, and cellular
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redox balance disturbance revealed the role of
oxidative stress in reactive hypoglycemia kidney
damage. Ferulic acid administration after diabetes
induction could minimise nephrotic damage,
renal cell death, and inflammation (Gouveia and
Castilho 2011).

Furthermore, in relation to primary hepatocytes
under nutrient-rich media, ferulic acid has shown
to improve autophagy by up-regulating the
expression of autophagosomes. In Post-diabetes,
oral administration of ferulic acid at a dose of 50
mg/kg for 8 weeks was found to be effective in
reducing glucose and blood urea nitrogen ranges
(Taweel et al, 2012).

When compared to the diabetic control group of
mice, ferulic acid treatment helps to reduce total
renal volume and glomerular lining damage.
These non-clinical data reveals that ferulic acid
could protect diabetic induced kidney dysfunction
and glomerular enlargement. While, it also helps
in limiting metabolic impairment followed by
inflammatory  cytokines, chemokines, and
adhesion molecules; which provides a proof of its
potential as anti-inflammatory agent (Raygude,
2012).

Action on liver: The flavonoid ferulic acid, which
is common in plant-based foods, protects versus
liver lipotoxicity via the SIRT1/autophagy
pathway. Increased ferulic acid ingestion may be a
useful measure to avoid and treating metabolic
diseases that have lipotoxicity as a hallmark
(Enadis et al, 2003).

With an optimum dose of 100 M, FA inhibited
PA-induced caspase-3 breakage, a common sign
of apoptosis. Furthermore, FA pretreatment
reduced PA-induced DNA constriction and
nuclear fragmentation (Ogiwara et al, 2001).

According to a few studies, ferulic acid reduced
(PA) palmitate-induced cell death, restored
mitochondrial membrane potential, reduced
reactive oxygen species generation, and reduced
inflammatory factor activation, including IL-6 and
IL-1beta. In hepatocytes, ferulic acid promoted
autophagy, whereas autophagy inhibition
hindered ferulic acid's lipotoxicity-protective

action. The anti-lipotoxicity effects of ferulic
acid-activated autophagy, which were triggered by
SIRT1 overexpression, were mechanistically
involved. Silencing SIRT1 blocked the majority of
ferulic acid's beneficial effects (Kandhare et al,
2014) and (KanskKi et al, 2004).

Action on central nervous system: Concurrent
administration of a hydroxamine derivative such
as ferulic acid to mice, an increase in biogenic
amines was detected in the corpus striatum.
Ferulic acid and other hydroxycinnamic acid
derivatives may represent a viable treatment for
degenerative neuronal illness, according to the
findings (Laffey and Talmor, 2013).

A dose of 100mg/kg ferulic acid was reported to
lower the level of biochemical cytokines in brain
cells in pre-clinical experiments in mouse models.
The use of ferulic acid and other polyphenolic
derivatives was demonstrated to reduce the
activation of microglial cells. Ferulic acid has been
employed in the creation of neuroprotective drugs
for stroke rehabilitation and cerebral ischemia
because of its antioxidant capabilities (Koshiguchi
et al, 2017).

Ferulic acid treatment improved memory and
reduced hippocampal cell loss and oxidative stress
in a daily dosage manner, as well as repressing the
TLR4-mediated inflammatory pathway, according
to another study. Ferulic acid's protective impact
in neuronal apoptosis could be linked to the
stimulation of the p38 MAPK-mediated signal
cascade, which then blocked the cytochrome
c-mediated  caspase-3-dependent  apoptotic
pathway (Lin et al, 2014).

Action on cardiovascular system: The role of
elevated ROS in hypertension is self-explanatory.
In a recent study, on spontaneously hypertensive
rat models; ferulic acid was administered to
reduce the superoxide anion production. As per
the results ferulic acid was known to decrease
oxidative stress level and also to enhance the level
of NO in vascular endothelial cells of the arteries
which provides hypotensive results (Ma et al,
2011).

During atherosclerosis, there is a linkage between
peroxidation and production of macrophage foam
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cells has been studied. In streptozotocin model of
hyperlipidemic rats, it has been evaluated that
ferulic acid decreases free fatty acids, triglycerides
and cholesterol. As per further studies it has also
been observed to inhibit the rate limiting step,
HMG-CoA reductase enzyme which has a huge
role in lipid metabolism. Ferulic acid also
suppress low density lipoprotein (LDL), which is
known to be bad cholesterol as it takes up the
cholesterol from liver to the cells; and increase the
level of high density lipoprotein (HDL) i.e. good
cholesterol which takes up the cholesterol to liver
for metabolism (Das et al, 2016) and
(Panneerselvam et al, 2003).

Thus, ferulic acid has much effective role in
atherogenic conditions such as hyperlipedemia,
myocardial infarction and atherosclerosis.

Action on Integumentary system: Ferulic acid,
being anti-inflammatory by its nature becomes
more helpful in protection of skin injury
prevention. As per Pre-clinical studies, a rodent
model was studied for diabetes; it was found that
ferulic acid accelerates the wound healing
properties (Nakazato et al, 2007)

The rate of generation of chemokine cells and
contraction of wound was found to be reduced
when ferulic acid ointment was applied in the
treatment group of rats. A raise in rate of
formation of granulomas was also marked in
wounds induced in animal models. A similar
study was done by another group of researchers;
Ghaisas and partners in order to study faster
shrinkage of wound and over epithelialization in
injured cells (Zhu et al, 2016).

Hence, in the nut shell we can say that ferulic acid
itself act as a wound healer and serves as best cells
regenerator in case of injury and chronic wounds.
While, aesthetic techngiues allows a lot more
usage of advanced processes and chemicals; there
are some herbal chemicals like ferulic acid that
builds up a powerful profile against free radical
and oxidative stress (Balasubashini et al, 2003).

Miscellaneous: Ferulic acid has variety of roles
like improving immune cells and formation of
antibodies that boost up the immune system
(Silversides and Ferguson, 2013).

According to recent studies in dermal in-vivo and
in-vitro studies which states that ferulic acid
shows the foremost effects in protecting the skin
from harmful UV radiations. As far as activity of
ferulic acid against microorganisms is concerned,
it acts in various ways. In a research study, it has
found that ferulic acid is active against P24
antigen which is essential for virus cascade and it
inhibits the replication of virus without any toxic
effects on cells (Adhikari et al, 2004).

Ferulic acid act negatively for both gram negative
and gram positive bacteria. An in-vitro study was
performed via enzyme linked immunosorbent
assay (ELISA); revealed that ferulic acid supress
murine interlunkin 8 (IL-8) against influenza
virus (Thyagaraju and Muralidhara, 2008).

Ferulic acid is now being used to protect cancer
patients from the side effects of anti-cancer
medications. As a result, numerous studies have
shown that ferulic acid might be administered as a
supplement to cancer patients. Ferulic acid aids
the generation of systemic inflammation such as
TNF-alpha, interleukins, and cytokine storms in a
variety of inflammatory disorders. The degree of
oxidative stress could also be lowered by regular
injection of ferulic acid, as shown in numerous
researches. (Kumar and Pruthi, 2014).
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Table 2: Role of Ferulic Acid on Various Organ Systems

S.No. System Roles References
e 1 the creation of astrocytes
e Hinders B- secretase enzyme .
e  Triggers Nrf2/ ARE pathway (2131(1) etDeﬂi’Iff;O:&Jl;z;:;i’
. CNS e | level of c-Jun N-terminal kinase 201 i Yuang et al. 201 7
e 1 “extracellular signal-regulated kinase” 1 and 2 NakS};ate et al 2018'), 7
e Downregulate JAK/STAT pathway N
e  Constrains MAO activity
Voltage based K*
: I C;)2+aciencase (Ttoigawa et al., 1991;
2 CVS e 1 Diastolic tension Floreani . et al, 1996;
. .. . . . Courboulin et al., 2012;
e Triphasic inotropic retort in papillary muscles (+, - and +)
. Wang et al., 2016)
e | Nrf2 and NF-xB expression
e | Endothelin 1
e  |Vascular endothelial growth factor .
e |Laminin and type IV collagen (21(;1;1 ?t i}\"’ .201‘2’ Clllen zgiﬂ'_’
e | Epidermal growth factor receptor and STAT3 5 e et al, 5
3 Hepatic | ® | Hypertrophy of lipocytes Sumsakul ‘et al, 2016;
b . Wang et al., 2016; Li et al.,
* | collagen generation 2017; Lu et al., 2018; Pai et
o | TNFa and PDGF-BB al., 2019)
e Disables NF-kB/TLR-4 pathway
e  |Cytochrome P-450
4. Renal e Stimulates PKC (Ding et al.,2005; Yong et
e Hinders NADPH oxidase 4 al., 2013; Kim et al., 2017)
5 . Constrains the synthesis of melanin (Sand et al., 2012; Oh et al.,
Skin | MAPK pathway 2017; Alem et al 2020)
| DNA binding to AP1, NF-kB, STAT3, PERK 7
6. Bone e Prevents osteoclast genesis and action (Wang et al., 2019)
7. Imr:un e Impedes IL-6 and TNF-a enlightens its | (Checker et al., 2010; Bae et
system immunosuppressive effects al., 2016)
e Persuades micronuclei (Sivakumar et al, 2005:
e Defeats dendritic cells o 2005
8 Miscella | o | GLUT1 Zhang et al., 2014; Niu et
neous | e | PI3K/Akt pathway al., 2015; Chen et al., 2017;
. Na et al., 2018; Lee et al.,
e | expression of FOXM1 2020)
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Table 3: Pharmacological Actions of Ferulic Acid in Different Disorders

Objectives of study

Animal
species
used

Dose, Route of

administration

and Duration of
study

Findings

References

Ferulic Acid Inhibits
To  study . . Hyperglycemia-Mediated = MAPK
hypoglycemic actions Activation
Of ferulic acid in . Prevents programmed cell death
diabetes Male Wistar | 5omg/kg by oral Ferulic  Acid  Inhibits IxBa Choudhary et
rats route for 8 weeks degradation al, 2019
Reduced Renal Cytokines,
Chemokine and Adhesion
Molecules

To evaluate
Protective effect of

Reduced hepatocyte cell death

induced by palimitic acid

X ’ ) i . Improved lipotoxicity-induced | =~
f.emhc . ac1.d in Sless albino 25, 50 and 1004M mitochondrial dysfunction Tiantian et al,
lipotoxcity induced | mice in hepatocytes 2021
autophagy m Heals proinfammatory cytokine
hepatocytes activation in hepatocytes

To study effects of
ferulic acid on CNS

enzymes

Male swiss
albino mice

50 and 100mg/kg
i.p administration

Inhibition of monoamine oxidas®
A/B

Inhibition of acetylcholine
Inhibition of tyrosinase

Rea et al, 2020

To study the

Decreased oxido-nitrosative stress

s . L I i i loni
inhibitory actions of | Sprague 10, 20 and 40mg/kg eSS alteration J COME | g rdar et al,
. . . inflammatory expressions
ferulic acid in | Dawley rats Oral route for 14days . 2016
. .. Decreased ulcer area and index
Ulcerative colitis . . .
Low risk of colonic apoptosis
To analyze effect of . - ..
. . . It helps in maintain total protein in
ferulic acid m somg/kg BALF, partial oxygen level in lungs
lipopolysaccharide-in | Male Wistar Intraperitoneal route Less secretion of IL-6, IL-8 and Zhang et al,
duced acute | rats . 2017
. . for 30 days IL-10 in BALF
respiratory distress Low oxidative stress
syndrome (ARDS)
Increase in Myeloperoxidase (MPO)
To evaluate potential levels
of ferulic acid against Ferulic acid significantly reduces
cisplatin-induced i i
P nd Male Wistar | 50mg/ke IV.Ialondllaldehyde (MDA) levels in Bami et al,
nephrotoxicity Albino rats Oral route for 5 days kidney tissues of rats 201
5 day Total oxidant status (TAS) level 7
significantly higher
Ferulic acid shows a lower
creatinine levels
The effect of ferulic Supero?(lde dlsn.lutase (SOD),
. . somg/kg and glutathione peroxidase (GSH-Px) .
acid on experimental . e . Erbil et al,
. . Wistar rats 100mg/kg enzyme activities, malondialdehyde
traumatic brain . 2019
. Intraperitoneal route (MDA) level were found to be
damage in rats
reduced
Ferulic acid supplementation in
To analyze effects of restores corticosterone level
hy.dro.xycinnamic Male Swiss | 40 and 80 mg/kg by ll\ﬁlmm;fl II;—]B, TNF-alevels in Singh et al,
acid in management [ ,jping mice oral route for 15days ppocampt: e 2017
of depression Decreased immobility time dose
dependently was noticed in tail
suspension test
To study effect of Yarmohamma
Ferulic acid against . 100 mg/kg, p.o. 50 . et al, 2020;
doxorubicin-induced Wistar rats M Regulation of Nrf2/ARE pathway Sahu et al,
cardiotoxicity 2019
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. Inhibition of infiltration and
To evaluate potential cytokine secretion of T helper cell
of ferulic acid against | BALB/cByJ 10omg/kg, oral route vt " P ’ | Hsin-Yi et al,
10. N . . dendritic cell, and granulocyte
imiquimod-induced mice for 14days . e . 2019
. subsets in psoriatic skin tissues.
psoriasis
Ferulic acid reduces hypertension
. . and decreased urine volume and
To study ferulic acid . . .
activi against Female urinary protein and preeclampsia
I lacertl};al 5 nulliparous 10omg/kg, oral Placental inflammatory factors Chen et al,
’ P . . Sprague-Daw | gavage for 21 days Prevent apoptosis and rescued | 2018
inflammation  with i
reeclampsia ley rats placental anti-inflammatory factors
P IL-4 and IL-10 expression induced
rats preeclampsia
It raises production of messenger
To study protective RNA and certain proteins like
effects of ferulic acid . 10,20 and 3omg/kg sirtuin1 (SIRT1), density of bone,
. Male albino . .
12. against via oral route for 6 Ca** and phosphate in bones, but | Hou et al, 2019
L neonatal rats
glucocorticoid-induce weeks reduces NF-kB.
d osteoporosis e Pixel intensity and stiffness of
bones also get reduced
To study potential of e Ferulic acid suppress airway
ferulic acid against 25,50 and 100mg/kg remodeling, by reduction of mucus .
. . . Brugiolo et al,
13. immune  response | BALB/cmice | by oral gavage for 14 production 201
induced via days e Also decreases epithelial-derived 7
ovalbumin chemokines and cytokines
e  Doses of 2.5—40 mg/kg produces an
anticoagulant effect by delaying
To study in-vivo Swiss albino | 1© and 20mg/kg by blood coagulation
14. Antithrombotic mice intravenous route for | ¢  Ferulic acid activates partial | Choi et al, 2017
activity of ferulic acid 10days thromboplastin time (APTT) and
thrombin time (TT), and inhibiting
erythrocyte agglutination
e  Ferulic acid alleviate
To study activity of atherosclerosis and regulate lipid
ferulic acid against omg/kg/da; via levels
. g . . 4omg/kg/day e  TFerulic acid also reduces | Yuyan et al,
15. atherosclerotic injury | ApoE mice oral gavage for 12 .. . .
. .. atherosclerotic injury via altering | 2021
and improper lipid weeks . . . . .
microbial organisms of intestine
profile .. . .
and lipid metabolism via the
AMPKa/SREBP1/ACC1 pathway

V. CONCLUSION

Widely present ferulic acid is known for its
anti-oxidant properties and activity against
inflammation. A lot of chronic diseases which get
severe due to inflammatory markers release can
be diminished by the help of this phenolic
hydroxyl-cinnamic acid derived biologically active
compound. This compound is readily available
around in plants, seeds, cereals and other natural
products. A daily intake of ferulic acid can not
only cure the body from various diseases but also
improve physiological functioning of the body
organs. Organs that plays vital role in metabolism
including liver and kidney, which are more prone
to the persistent diseases like cirrhosis and
nephrotitis respectively, such conditions can be
suppressed via intake of ferulic acid. The major

cause of infectious diseases are ingestion of
antigen that stimulates antigen antibody reaction
followed by free radical generation and apoptosis
can also be recovered by the help of phenolic acid
derivatives. Ferulic acid also helps in treatment of
many lifestyle disorders such as diabetes,
hypertension and hyperlipidemia. As per studies
on cancer, it has been found that ferulic acid when
administered in parallel to major anti-cancer
drugs; decreases the chances of adverse effects
that occurs due to anti-cancer therapies in cancer
patients. Ferulic acid, itself cures the generation
of oxidative stress as well as inflammosomes
suppression in the body in any chronic condition.

In a recent study, it was noted that, ferulic acid as
an active constituent has shown maximum of its
protective effects in almost every second disease

An Insight into Pharmacological Profile of Hydroxy Cinnamic Acid, an Active Constituent of Ferulic Acid

Volume 22 | Issue 6 | Compilation 1.0

© 2022 London Journals Press



which can’t be cure by synthetic drugs. Therefore,
this paper summarizes the importance of this
bioactive compound, ferulic acid’s versatile
application in improving the physiological
functioning and many diseased conditions.

Conflict of interest: Author declares no conflict of
interest
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MDA: Malondialdehyde, TAS: Total oxidant
status, MPO: Myeloperoxidase, BALF:

Bronchoalveolar lavage fluid, ARE: Antioxidant
responsive element, PI3K: Phosphatidylionositol-
3-kinase, FOXM1: Forkhead box protein Mi,
STATS3: Signal transducer and activator of
transcription, NADP: Nicotinamide adenine
dinucleotide = phosphate, MAPK: Mitogen-
activated protein kinase, ARDS: Acute respiratory
distress syndrome, PKC: Protein kinase-C, PDGF:
Platelet derived growth factor, MAO: Monoamine
oxidase, PA: Palmitic acid, IkBa, ELISA: Enzyme
linked immunosorbent assay, HMG-CoA, HDL:
High density lipoprotein, LDL: Low density
lipoprotein, NO: Nitric oxide, ROS: Reactive
oxygen species, TLR: Toll like receptor, LPS:
Lipopolysaccharide, FA: Ferulic acid, TNBS, COX:
Cyclooxygenase, ICAM-1: Intercellular adhesion

molecule-1, VCAM-1:  Vascular  adhesion
molecule-1, AP: Adhesion protein, LPSBP,
PPAR-Y: Peroxisome  proliferator-activated

gamma, MIP: Maximum inspiratory pressure,
CRP: C-reactive protein, iNOS: Inducible nitric
oxide synthase.
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