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Abstract
Objective: To determine whether there is an advantage to Laparoscopic Appendectomy compared with
Open Appendectomy.
Background: Laparoscopic Appendectomy (LA) is relatively new in Jordan. Although it is widely
practiced worldwide, it has not replaced the open conventional procedure, may be because there are no
clear-cut benefits of Laparoscopic Appendectomy over Open Appendectomy (OA), in the literature.
Materials and Methods: We did a review of the records of 50 LAs for acute appendicitis done by the
second author at King Abdullah University Hospital (KAUH) from June, 2003 till October, 2005 and
compared them to 50 randomly selected OAs done by the same surgeon at the same period of time. The
studied points included the patients' demographic data, operating time, post-operative analgesia,
postoperative complications, the length of hospital stay and time taken to return to work or activities.
Differences were considered statistically significant at a P-value that equals or is less than 0.05.
Results: Patients’ demographics and operative findings were similar in both groups. There was no
conversion to open appendectomy. Mean duration of surgery was 35.4 minutes for Laparoscopic
Appendectomy and 33.1 minutes for Open Appendectomy (p < 0.1). The rate of wound infection and
other complications for LA was 0%, while for the OA group, 4 (8%) patients had wound infection (P <
0.058). The LA group had reduced post-operative analgesia requirements (P< 0.0001). The LA group
had a shorter hospital stay (P < 0.0001), and a significantly shorter time taken to be able to return to
work (P< 0.0001).
Conclusion: Laparoscopic Appendectomy has significant advantages over Open Appendectomy with
respect to length of hospital stay, the shorter convalescence and sooner return to daily activities, with
less complication rate and equal or less operative time. We highly recommend the use of laparoscopic
technique as the treatment of choice for acute appendicitis.
Keywords: Appendix, Laparoscope.
(J Med J 2007; Vol. 41 (4): 201- 207)
Received

Accepted

August 6, 2007

November 13, 2007

1. Department of Cardiothoracic Surgery, Jordan University of Science and Technology; King Abdullah University Hospital, Irbid,
Jordan.
2. Department of Surgery, Jordan University of Science and Technology; King Abdullah University Hospital, Irbid, Jordan.
* Correspondence should be addressed to:
Mohammed N. Bani Hani, MD
Department of Surgery, Jordan University of Science and Technology, Irbid, Jordan.
King Abdullah University Hospital, Irbid, Jordan.
P.O. Box: 851376, Amman- 11185, Jordan.
E-mail: mohbanihani@hotmail.com
© 2007 DAR Publishers⁄ University of Jordan. All Rights Reserved.

Laparoscopic Appendicectomy… Nizar R. Waqfi et al.

In our experience, there was no need for a fourth
port as described in some papers.(Figure.1)

Introduction
Open Appendectomy is the traditional procedure
of choice for acute appendicitis, and has
remained essentially unchanged since its
description by Charles McBurney in 1889. 1 It is
not until 1983, when Kurt Semm described the
technique of LA. 2 However, it never became the
operation of choice for appendectomy, as
laparoscopy replaced the open conventional
technique for cholecystectomy. The traditional
Open Appendectomy is performed through a
small muscle- splitting incision, which can be
considered as good as any minimally invasive
procedure. However, a few advantages are now
well-documented in the literature, including the
diagnostic value of laparoscopy, and the
improved post-operative recovery, not to forget
the decreased rate of adhesions formation
following laparoscopic procedures in addition to
fewer rates of wound complications. But, because
the validity of these points remains unconvincing,
and because of shortage of laparoscopic sets in
some hospitals, especially during the night, LA is
not practiced widely. It is the aim of this study to
highlight the benefits of LA and to encourage the
acceptance of LA as the procedure of choice for
acute appendicitis.
Surgical Technique
Patients should be evaluated and prepared for
laparoscopic surgery in exactly the same manner
followed in the case of open surgery; patients are
positioned supine with only the left arm tucked to
the patient’s side, allowing room for both the
surgeon and camera operator. A three-trocar
technique is used; a 10-mm port for the camera is
placed in the vicinity of the umbilicus using open
technique( Hasson technique). Creation of the
working space is achieved by gradual insufflation
of CO2 gas to a maximum pressure of 15 mmHg.
The other two 5-mm operating ports are placed
under direct vision, one in the suprapubic region
and the other in the left iliac quadrant. However,
both port sites can be slightly modified
depending on the contour of the abdomen, to
allow a two-handed dissection technique.
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Figure (1): Ports locations. A: periumbilical, 10
mm (camera); B: suprapubic, 5mm; C: left
lower quadrant, 5mm.
We use atraumatic grasping forceps or atraumatic
Babcock forceps to expose the appendix by
grasping the tip to retract it in different directions
depending on the anatomical location of the
appendix for maximal visualization. Dissection of
the mesoappendix is performed as close as
possible to the edge of the appendix, by stripping
it off the appendix using electrocautery, starting
at the tip of the appendix and tracing it to its base
on the cecum. In this region, the appendicular
artery is an end artery, which can be controlled
easily with electrocautery, without the need for
any further time consuming maneuvers to control
it. The base of the appendix should be cleared of
any adipose and inflamed connective tissue, and
it is secured with laparoscopic sutures, including
intracorporeal and extracorporeal knot tying and
the use of pretied loop ligature. Our practice is to
secure the stump with two ligatures, without
invagination of the remaining stump.
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We introduce a 5mm-telescope in one of the 5mm operating ports, to extract the appendix under
direct vision through the 10-mm port. A
relatively small appendix may be pulled into the
sheath, and the entire sheath can be removed
from the abdominal wall. However, we usually
use a retrieval bag for extracting the appendix to
avoid the inflamed appendix from touching the
abdominal wall.
Materials and Methods
We reviewed the records of 50 LAs for acute
appendicitis done by the second author at KAUH,
during the period from June 2003 until October
2005, and compared them to 50 randomly
selected OAs done at the same period of time. All
the patients in both groups were fully evaluated
and diagnosed to have acute appendecitis.
OA was performed in all cases through a
McBurney’s muscle splitting incision, with
invagination of the base of the appendix.
For LA group, the operation was conducted using
the three-trocar technique.There was no
conversion to open appendectomies in all the
fifty cases.
Postoperatively, a note was made on the
macroscopical nature of the appendix. The
resected appendix was routinely sent for
histopathological examination. There was no tube
drainage, in both groups. Antibiotic prophylaxis
included a single dose of second generation
cephalosporin for uncomplicated cases. For
complicated cases, metronidazol was added to the
regimen. Analgesics, in the form of pethidine
(meperidine) alternating with NSAIDs, was given
in the first 12 hours post-op, and then changed to
only diclofenac sodium as needed by the patient.
Oral fluid intake was resumed in most of the
patients in the first post-operative day, apart from
few patients in the OA group who prolonged
post-operative ileus and resumed their diet on the
third post-operative day. Patients were sent home
when fully mobilized. Patients were followed
regularly in the clinic; one-week after discharge.
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Statistical Methods
Statistical analysis was performed using Wilcox
rank sum tests. A p-value < 0.05 was considered
significant.
Results
The outcome of 50 cases of Laparoscopic
Appendectomy compared to 50 cases of Open
Appendectomy, done by the second author at
KUH, Irbid, Jordan, were analyzed. In the LA
group, there were 18 males and 32 females. In the
OA group, there were 22 males and 28 females.
Other demographic data (age, body mass index)
were comparable in both groups. One patient
from the OA group had a history of previous
abdominal surgery. For the Laparoscopic
Appendectomy group, patients' average age was
28.18 years (17-55 years). Inflamed appendix
was noted in 44 (88%) patients, confirmed by
histopathology (one patient had carcinoid tumor
that required no further intervention). 2(4%) out
of the 44 patients with inflamed appendix had
perforated appendicitis. In 6(12%) patients the
appendix was normal. There was no conversion
to OA. Whereas, in the Open Appendectomy
group; patients' average age was 28.9 years (1561 years). Acute appendicitis were confirmed in
45(90%) patients. The appendix was normal in
5(10%) patients. The average operative time in
LA group was 35.4 minutes (20-45 min) while
for the OA group it was 33.1 minutes (25-40
min), (p< 0.1). All of the 50 patients in the LA
group had a smooth postoperative course, with no
complications (0%). However for the OA group
we had 4(8%) patients with minor wound
infection,(p< 0.058), which is close to be
statistically significant. Average number of
analgesia requested by the LA group for their
whole period of hospital stay was 2.22 times, (1-4
times). While the average number of analgesia
given to the OA group was 5.7 times (4-8 times)
with a statistically significant difference (P<
0.0001). Regarding the length of hospital stay, it
ranged from 1-5 days with an average of 1.3 days
for the LA group, which is a statistically
significant difference in comparison to OA group,
which needed a hospital stay with an average of
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3.88 days (2-7 days) (p<0.0001). The average of
days needed to return to work starting from the
time of discharge was 7.68 days (7-10 days) for
LA group, and 12.38 days(8-14 days) for the OA
group with ( p< 0.0001).
Discussion
Appendectomy is currently the most common
general surgery procedure performed throughout
the world. Despite the rapid advances in many
areas of general surgery procedures regarding
laparoscopic
technology,
laparoscopic
appendectomy has not shared the wide
acceptance of laparoscopic cholecystectomy.
Laparoscopic appendectomy has been performed
in many centers across the world since 1980s;
yet, it has never replaced the conventional open
procedure. In Europe, it is estimated that only
1.2% - 20% of all appendectomies are performed
laparoscopically. 4 This may be explained by the
lack of experience in laparoscopy, and its usual
presentation which is as an emergency and at
night. Furthermore, the cost of LA is higher due
to the technical devices used and the longer
operating time. Finally, no standardized criteria
concerning the technical approach for
appendectomy is available. 4 In addition, some
surgeons almost always restrict the use of LA to
female patients in childbearing age with unclear
right iliac fossa pain. Thus the choice of one
technique over the other is influenced by the
availability of laparoscopy equipments and the
surgeon's personal experience in each procedure
rather than scientifically-based selection criteria.
However, the results of the present study are
consistent with several previous studies where
LA has been shown to be a quick, safe and more
convenient procedure to patients in comparison
with the open technique. 1- 14 It is well known that
laparoscopy improves diagnostic accuracy, in
addition to some other advantages in terms of
fewer wound complications, 3 less pain, faster
recovery and earlier return to work. On the other
hand, it is argued that the benefits of LA are
marginal compared to the open technique
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performed by an experienced surgeon through a
cosmetically acceptable incision with the minimal
complications. 2, 7, 11, 12
Regarding the length of hospital stay, it has been
a matter of debate in the literature with
contradictory results in different papers over the
last decade. 6, 10, 12- 16 Most studies report a median
stay of 2-5 days irrespective of the technique.
Some recent retrospective cohort studies show a
shorter stay with LA, 8, 9 on the other hand, other
retrospective investigators reported no significant
difference. 17 Sauerland and associates reviewed
the results of 28 randomized controlled trials and
almost 3000 patients; they reported a significant
decrease in the length of hospital stay in patients
who had LA. 18 In our series, there was a
statistically significant difference in the length of
hospital stay in favor of our laparoscopic group,
with a median stay of 1.44 days.
Regarding wound infection, there is a decrease
incidence of wound infection using LA,
especially in patients with uncomplicated
appendicitis (not gangrenous or perforated
appendix). 6, 8, 10, 12
Ortega AE et al. 6 in his prospective randomized
comparison
between
Laparoscopic
Appendectomy and Open Appendectomy
reported a statistically significant decrease in the
incidence of wound infection in LA group.
Kum CK et al., 12 in his trial comparing 52
laparoscopic and 57 open appendictomies, after
excluding perforated or normal appendix,
reported 5 (9 %) wound infections after open
appendicectomy compared with none after the
laparoscopic operation.
We have 4 (8%) minor wound infections in OA
group, and none in the LA group (p< 0.058);
which is close to be significant.
In the old available data, there is criticism of LA
in regard to the length of the operative time.
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A prospective randomized trial comparing open
versus
laparoscopic
appendectomy
was
conducted by Frazee RC et al. 13 on 75 patients;
37 OA and 38 LA. He found a statistically
significant shorter duration of surgery for OA
group (65min) over the LA group (87 min).
However, with the increasing experience in
laparoscopic procedures, the recent studies show
a comparable and sometimes even shorter
duration of time. Cox MR et al. 8 reported
comparable operative times for both OA and LA.
In regard to our surgeon who is heavily involved
in laparoscopic surgery, there was no statistically
significant difference regarding the operative
time between both groups in our study (p<0.1).
In general, of the advantages of minimally
invasive procedures is decreasing the abdominal
wall trauma, which is reflected on the postoperative comfort of the patient, resulting in
substantially reduced post-operative narcotic
requirements as measured by the number and
dose of pain killers given to the patients.
Long KH et al. 7 reported a shorter duration of
parenteral analgesia in the laparoscopic group in
his series, which is consistent with the advantage
of laparoscopic surgery in decreasing pain
experience. And this is compatible to what we
found in our study, favoring the LA group, with a
statistically significant difference in the amount
of analgesia given to both groups (p< 0.0001).
Our current study supports the advantages of
laparoscopic surgery and earlier return to work.
As we found an earlier return to work or activity
with an average of 7.7 days in LA group which
was a statistically significant difference between
both groups. This was confirmed in almost all of
the English literature we reviewed. 1, 7- 10, 13, 15, 16

and economic benefits for all patients. Anyway,
literature detailing cost analysis is conflicting and
varies according to the standpoint of the disease,
the patient, the surgeon, the treatment center,
industry and society. 1, 8- 10, 13, 15, 16
The surplus costs of the laparoscopic procedure
and recovery after surgery were evaluated in
these studies; a shorter hospital stay was noticed
resulting in a marginal difference in itemized
total costs between the two procedures. These
studies concluded that LA was slightly more
expensive, but it ensures faster recovery and
earlier return to work. 1-16
It is worth mentioning that LA performed with a
linear stapling device was superior to LA
performed with loops, partly due to safer stump
closure and less manipulation of the inflamed
appendix. Ortega et al., 6 who performed the
largest prospective randomized trial comparing
stapling device versus loop appendectomy, found
that LA performed by stapling devices was
superior to loop and even to open appendectomy.
We agree with the use of staples in the cases of
complicated appendicitis as it saves operative
time, and provides safer closure of the stump. But
the use of this device is criticized for adding to
the cost of the laparoscopic procedure. However,
this has not been confirmed by our data since we
used only loops in our LA.
The current study confirms the technical
feasibility and safety of using the electrocautery
in stripping the mesoappendix at its confluence
with the appendix without ligation of the
appendicular artery. However, when dissecting
the base of the appendix on the cecum we have to
use extra caution. This resulted also in no postoperative complications, including no postoperative bleeding and intestinal perforation.

Considering the operation costs, LA seems to
surpass OA significantly. But, thinking of the
total cost of the disease, taking into account the
cost of accommodation, time to return to work,
daily cost of inpatient unit, hourly cost of the
operating room, recovery ward and the patients
consumption, LA provides more clinical comfort
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Table (1): Open versus Laparoscope.
Variable
Male/ Female
Mean age (years)
Mean Body Mass Index
Number of previous abdominal operations
Pathology
Normal
Inflamed
Perforated
Average duration of surgery(minutes)
Average number of doses of analgesia given
Wound infection
Average length of hospital stay in days
Average days to return to work or normal activities

Most of the patients with right iliac fossa pain
due to acute appendicitis still undergo an open
appendectomy in Jordan. The question of how
acute appendicitis should be treated cannot be
answered
with
these
data.
However,
Laparoscopic Appendectomy is safe and
effective; it has significant advantages over Open
Appendectomy with respect to length of hospital
stay, shorter convalescence and sooner return to
daily activities, with less complication rate and
equal or less operative time. We highly
recommend the use of laparoscopic technique as
the treatment of choice for acute appendicitis.
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إﺳﺘﺌﺼﺎل اﻟﺰاﺋﺪة اﻟﺪودﻳﺔ ﺑﺎﻟﻤﻨﻈﺎر أو ﺑﺎﻟﺠﺮاﺣﺔ اﻹﻋﺘﻴﺎدﻳﺔ :دراﺳﺔ ﻣﻘﺎرﻧﺔ ﻓﻲ اﻷردن
ﻧﺰار اﻟﻮﻗﻔﻲ 1،ﳏﻤﺪ ﺑﲏ ﻫﺎﱐ 2،ﻋﻤﺎد ﺣﺠﺎزي
 -1ﻗﺴﻢ ﺟﺮاﺣﺔ اﻟﻘﻠﺐ واﻟﺼﺪر ،ﺟﺎﻣﻌﺔ اﻟﻌﻠﻮم واﻟﺘﻜﻨﻮﻟﻮﺟﻴﺎ اﻷردﻧﻴﺔ؛ ﻣﺴﺘﺸﻔﻰ اﳌﻠﻚ اﳌﺆﺳﺲ ﻋﺒﺪ اﷲ اﳉﺎﻣﻌﻲ ،ارﺑﺪ ،اﻷردن
 -2ﻗﺴﻢ اﳉﺮاﺣﺔ اﻟﻌﺎﻣﺔ ،ﺟﺎﻣﻌﺔ اﻟﻌﻠﻮم واﻟﺘﻜﻨﻮﻟﻮﺟﻴﺎ اﻷردﻧﻴﺔ؛ ﻣﺴﺘﺸﻔﻰ اﳌﻠﻚ اﳌﺆﺳﺲ ﻋﺒﺪ اﷲ اﳉﺎﻣﻌﻲ ،ارﺑﺪ ،اﻷردن
1

اﻟﻤﻠﺨﺺ
اﻟﻬﺪف :ﺗﻌﺪ ﻋﻤﻠﻴﺔ اﺳﺘﺌﺼﺎل اﻟﺰاﺋﺪة اﻟﺪودﻳﺔ ﺑﺎﳌﻨﻈﺎر ﺟﺪﻳﺪة ﰲ اﻷردن .وﻋﻠﻰ اﻟـﺮﻏﻢ ﻣـﻦ أ ـﺎ ﲤـﺎرس ﻋﻠـﻰ ﻧﻄـﺎق واﺳـﻊ ﰲ اﻟﻌـﺎﱂ اﻻ أ ـﺎ ﱂ ﺗﻠـﻎ
اﳉﺮاﺣﺔ اﻻﻋﺘﻴﺎدﻳﺔ ﲤﺎﻣﺎ ،رﲟﺎ ﻷ ﺎ ﺗﻔﺘﻘﺮ ﻻﳚﺎﺑﻴﺎت ﲡﻌﻠﻬﺎ ﺗﺘﻔـﻮق ﻋﻠﻴﻬـﺎ ﺑﺸـﻜﻞ أﻛﺜـﺮ وﺿـﻮﺣﺎ .ﰲ ﻫـﺬﻩ اﻟﺪراﺳـﺔ ،ﺣﺎوﻟﻨـﺎ أن ﻧﻘـﺎرن ﺑـﲔ اﻟﻄـﺮﻳﻘﺘﲔ
واﻟﺘﻮﺻﻞ إﱃ اﳚﺎﺑﻴﺎت أﻛﺜﺮ ﻟﻠﺠﺮاﺣﺔ ﺑﺎﳌﻨﻈﺎر ان ﺗﻮﻓﺮت.
اﻟﻄﺮﻳﻘﺔ :ﻗﻤﻨﺎ ﲟﺮاﺟﻌﺔ ﻣﻠﻔﺎت  50ﺣﺎﻟﺔ اﺳﺘﺌﺼﺎل ﺑﺎﳌﻨﻈﺎر أﺟﺮﻳﺖ ﺧـﻼل اﻟﻔـﱰة ) ﺣﺰﻳـﺮان -2003ﺗﺸـﺮﻳﻦ اﻷول  ،(2006وﻗﺎرﻧﺎﻫـﺎ ﻣـﻊ 50
ﺣﺎﻟﺔ اﺧﺮى أﺟﺮﻳﺖ ﺑﺎﳉﺮاﺣﺔ اﻻﻋﺘﻴﺎدﻳﺔ .اﳌﻘﺎرﻧﺔ ﴰﻠﺖ :ﺑﻴﺎﻧـﺎت اﳌﺮﺿـﻰ ،ﻣـﺪة اﻟﻌﻤﻠﻴـﺔ ،ﻛﻤﻴـﺔ اﳌﺴـﻜﻨﺎت اﻟـﱵ اﻋﻄﻴـﺖ ﺑﻌـﺪ اﻟﻌﻤﻠﻴـﺔ ،ﻣـﺪة اﻻﻗﺎﻣـﺔ
ﰲ اﳌﺴﺘﺸﻔﻰ ،ﻣﻀﺎﻋﻔﺎت اﻟﻌﻤﻠﻴﺔ ،وﻓﱰة اﻟﻨﻘﺎﻫﺔ.
اﻟﻨﺘﺎﺋﺞ :ﱂ ﻳﺘﻢ اﻟﺘﺤﻮل اﱃ اﳉﺮاﺣﺔ اﻻﻋﺘﻴﺎدﻳـﺔ ﰲ أي ﺣﺎﻟـﺔ .وﻛـﺎن ﻣﻌـﺪل اﳌﻀـﺎﻋﻔﺎت ﺑﻌـﺪ اﻟﻌﻤﻠﻴـﺔ ﲜﺮاﺣـﺔ اﳌﻨﻈـﺎر ،%0 :وﰲ اﻻﻋﺘﻴﺎدﻳـﺔ.%8 :
ﻛﻤﺎ ان ﻛﻤﻴﺔ اﳌﺴﻜﻨﺎت اﻟﱵ أﻋﻄﻴﺖ ﺑﻌﺪ اﻟﻌﻤﻠﻴﺔ ﻛﺎﻧﺖ أﻗﻞ ﺑﺸـﻜﻞ ﻣﻠﺤـﻮظ ﻟﻠﻤﺮﺿـﻰ اﻟـﺬﻳﻦ ﺧﻀـﻌﻮا ﳉﺮاﺣـﺔ اﳌﻨﻈـﺎر .ﻣـﺪة اﻟﻌﻤﻠﻴـﺔ ﻛﺎﻧـﺖ ﺗﻘﺮﻳﺒـﺎ
ﻣﺘﺴﺎوﻳﺔ ﰲ ﻛﻠﺘﺎ اﳊﺎﻟﺘﲔ .وﻛﺎن ﻣﺘﻮﺳﻂ اﻻﻗﺎﻣﺔ ﰲ اﳌﺴﺘﺸﻔﻰ وﺳﺮﻋﺔ اﻟﻌﻮدة اﱃ اﻟﻌﻤﻞ وﳑﺎرﺳﺔ اﻷﻧﺸﻄﺔ اﻟﻴﻮﻣﻴﺔ أﻗﻞ ﺑﻜﺜﲑ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻌﻤﻠﻴـﺎت اﻟـﱵ
أﺟﺮﻳﺖ ﺑﺎﳌﻨﻈﺎر.

اﻟﺨﺎﺗﻤﺔ :ﻣﻌﺪل اﳌﻀﺎﻋﻔﺎت ﰲ اﳉﺮاﺣﺔ ﺑﺎﳌﻨﻈﺎر وﻣﻌﺪل اﻟﺒﻘﺎء ﰲ اﳌﺴﺘﺸﻔﻰ أﻗﻞ ﺑﻜﺜﲑ ،ﻛﻤﺎ أ ﺎ ﲢﺘﺎج ﻓﱰة ﻧﻘﺎﻫﺔ أﻗﺼـﺮ .وﻧﻨﺼـﺢ ﺑـﺎﺟﺮاء ﻋﻤﻠﻴـﺔ
اﺳﺘﺌﺼﺎل اﻟﺰاﺋﺪة ﺑﺎﳌﻨﻈﺎر.

اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :اﻟﺰاﺋﺪة اﻟﺪودﻳﺔ ،اﳌﻨﻈﺎر.
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