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Comparison of laparoscopic appendectomy with open
appendectomy in treating children with appendicitis

Guoging Yu', Aihua Han?, Wenjuan Wang?

ABSTRACT

Objective: To analyze feasibility and curative effect of laparoscopic appendectomy in the treatment of
pediatric appendicitis and compare it with open appendectomy.

Methods: Two hundred and sixty patients were selected for this study and randomly divided into
open appendectomy group (130 cases) and laparoscopic appendectomy group (130 cases). Patients in
open appendectomy group underwent traditional open appendectomy, while patients in laparoscopic
appendectomy were treated with laparoscopic appendectomy. Incision length, blood loss during operation,
duration of operation, time to leave bed, anus exhausting time, time to take food, catheter drainage time,
urinary catheterization time, time of using antibiotics, use of pain killer and incidence of complications
such as incision infection, residual abscess and intestinal obstruction were compared between two groups.
Results: We found relevant indexes including length of incision, amount of bleeding and duration of
operation in laparoscopic appendectomy group were better than open appendectomy group after surgery;
and differences were statistically significant (P<0.05). Indexes such as time to out of bed, time to take
food, exhaust time, drainage time, catheterization time and application time and use of antibiotics in
laparoscopic appendectomy group were all superior to open appendectomy group, and differences had
statistical significance (P<0.05). Incidence of complications in laparoscopic appendectomy group was much
lower than open appendectomy group and the difference was statistically significant (P<0.05).
Conclusion: Laparoscopic appendectomy has advantages of small trauma, sound curative effect, low
incidence of complications and rapid recovery and can effectively relieve pain of children suffering from
appendicitis. Hence it is worth promotion and should be preferred.
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appendectomy which has been practiced for more
than 100 years as a classical therapy for treating
pediatric appendicitis. But now this therapy is
gradually rejected by patients and their family
members due to problems such as incision infection,
wound infection, intestinal adhesion, intestinal
obstruction and slow recovery of intestinal tract.'?
With the development of medical technologies
and improvement of medical equipment’s, clinical
researches on treating infantile appendicitis with
laparoscopic surgery has become more wide
spread.’ In laparoscopic surgery, abdominal organs
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are photographed by image pickup system under
the illumination of cold light source and displayed
on screen; doctors operate under the guidance
of screen. Laparoscopic surgery characterized by
small trauma and damage can reduce or even avoid
traction and turnover of intestinal tube.

But laparoscopic surgery in children fails to be
widely accepted due to various reasons. Experts
and scholars in China and oversea disputes
selection of surgical method.” Some scholars hold
the opposite views. For instance, Ma GQ believed
that, laparoscopic surgery has not been able
to completely replace open appendectomy and
has mentioned some conditions in which it was
not suitable for laparoscopic surgery including
patients who had stomachache for more than 72
hours, had inflammatory mass in local appendix
or abscess around appendix, had serious adhered
appendix and surrounding organs, patients with
obstructive factors such as history of complex
surgery in abdomen, important organ dysfunction
or non-function and abnormal coagulation function
and patients with pregnancy complicated with
appendicitis.* Hu WL, et al. thought that with
laparoscopic appendectomy, overall, cost more
compared to open appendectomy.® But most
scholars believe that laparoscopic appendectomy
which is safe and effective had outstanding
advantages like small incision, infection rate, blood
loss during operation, postoperative recovery time,
postoperative complication and cosmetic result.®”

This study retrospectively analyzed 260 patients
of pediatric appendicitis who received treatment
in Binzhou People’s Hospital, Shandong, China
between January 2013 and November 2014 and
compared the curative effect of laparoscopic
appendectomy and open appendectomy in treating
acute appendicitis. Through observing differences
of clinical indexes such as blood loss during
operation, duration of operation, time to leave bed,
anus exhausting time, time to take food, catheter
drainage time, urinary catheterization time, time
to recovery of gastrointestinal function, length of
stay, etc., we have discussed the advantages and
disadvantages of laparoscopic appendectomy and
open appendectomy.

METHODS

We selected 260 children who suffered from
appendicitis and received treatment in department
of pediatric surgery in Binzhou People’s Hospital
between January 2013 and November 2014. All
patients had been confirmed having appendicitis
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according to diagnostic standard of appendicitis
released by WHO?® and failed to be cured by
conservative treatment. They were found with
symptoms of fever, nausea, emesis, abdominal
distension, stomachache, rebound tenderness on
right lower quadrant and tenderness and proved
to have seroperitoneum by  ultrasonography.
All patients were randomly and evenly divided
into laparoscopic appendectomy group and open
appendectomy group. In open appendectomy
group, there were 72 males and 58 females with
age ranging from 6 to 12 years (average 7.20+1.50
years); 14 had chronic appendicitis, 98 developed
acute appendicitis and 18 had acute purulent
appendicitis. In laparoscopic appendectomy
group, there were 82 males and 48 females with
age ranging from 5 to 12 years (average 7.90+1.40
years); 18 cases had chronic appendicitis, 100 cases
suffered from acute appendicitis and 12 cases
had acute purulent appendicitis. No statistically
significant difference was found in age, gender and
distribution of appendicitis category; therefore,
results were comparable.

Traditional open appendectomy: Patients were
given either general anesthesia or epidural
anesthesia. A trans rectal incision was cut at
mcburney point. Sroperitoneum was removed.
Msentery and vermiform appendix were processed
as usual. Apendiceal stump was embedded with
purse string suture or figure-of-eight suture.
Abdominal cavity was washed by metronidazole.
Abdominal exudatives was wiped away with wet
saline gauze. After being sutured layer and layer,
the incision was washed by Povidone-iodine
solution. Drainage tube was inserted if appendix
perforates, and removed according to volume of
drainage and body temperature.

Laparoscopic appendectomy: Laparoscopic
appendectomy was performed under tracheal
intubation and general anesthesia. A 5 mm incision
was made on inferior margin of umbilicus. CO?
pneumoperitoneum was made and then 5 mm
canula sheath and laparoscope were inserted. Two
incisions were made at the position of equilateral
triangle formed by left inguinal region and
umbilicus under laparoscope; and 3 mm or 5 mm
canula sheath was inserted.”® Peritoneal fluid was
absorbed when patients raised legs 15 degrees
higher than head and inclined to left side for 15 to 30
degrees. Appendix was separated from adhesion.
Mesoappendix was divided with ultrasound knife
till appendix root. For those who had appendiceal
stump perforation or body perforation, appendix
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Table-I: Comparison of clinical indexes between two groups.

Group Length of incision (cm)  Volume of bleeding (ml) Duration of operation (min)
Open appendectomy group 7.37£3.00 27.7£38.2 108.06+51.47
Laparoscopic appendectomy group 2.11+0.21 7.94+7.53 63.48+27.46
T value 10.19 2.931 4.648
P value 0.000 0.04 0.000

root was double ligatured with absorbable clips or RESULTS

No.7 suture line, and appendiceal stump mucous
membrane was processed by electrocoagulation.
For those who could not undergo ligation due to
appendix root perforation or gangrene, appendiceal
stump was processed by figure-of-eight suture
and reinforced by omentum majus. Appendix was
packed into specimen bag or taken out along with
cannula sheath. Abdominal cavity was washed
constantly until the liquid become clear. The incision
was disinfected with povidone-iodine solution and
the skin was closed using band-aid. Drainage tube
was inserted into pelvic cavity if abdominal cavity
was seriously polluted.

Observation index: Observation indexes included
duration of operation (time from cut on skin to skin
suture, minutes), length of incision (total length
of incision cut on skin, mm), amount of bleeding
(blood loss during operation, ml), time to out of bed,
time to take food, exhaust time, catheterization time
(day), application time of antibiotics (day from the
ending of operation to withdrawal of antibiotics),
usage of analgesic (the proportion of patients taking
pain killer after surgery), drainage time (time from
insertion of abdominal cavity drainage-tube to
removal of tube, day) and incidence of complications
(probability of having wound infection, intestinal
obstruction, intra-abdominal abscess, etc., %).
Statistical method: SPSS19.0 software package
was used to process data. Measurement data were
expressed as mean * SD. Comparison between
groups was performed using t test. Enumeration
data were expressed as no. of cases (n). Difference
of rate (%) between groups was compared by
chi-square test. Difference was considered to be
statistically significant if P<0.05.

Comparison of clinical indexes: Compared to open
appendectomy group, laparoscopic appendectomy
group performed better in clinical indexes such
as length of incision, amount of bleeding and
duration of operation. As to the length of incision,
the average value of open appendectomy group
was 7.37+3.00 cm, 3.5 cm the shortest and 12 cm
the longest; the average value of laparoscopic
appendectomy group was 2.11+0.21 cm, 2.0 cm the
shortest and 2.5 the longest. A significant difference
was observed between two groups (P<0.05). As
to amount of bleeding, the average value of open
appendectomy group was 27.70+£38.20 mL, 2 ml
the most and 200 mL the least; the average value
of laparoscopic appendectomy group was 7.94+7.53
mL, 1 mL the least and 50 mL the most. There
was also a remarkable difference (P<0.05). As to
duration of operation, the average value of open
appendectomy group was 108.06£51.47minutes, 25
minute the shortest and 220 minutes the longest; the
average value of laparoscopic appendectomy group
was 63.48+27.46 minute, 25 minute the shortest
and 150 minues the longest. The difference was
statistically significant. The detailed comparison is
shown in Table-I.

Comparison of curative effect: Compared to open
appendectomy group, laparoscopic appendectomy
group had better curative effect indexes including
time to out of bed, time to take food, exhaust time,
drainage time, catheterization time and time to
take antibiotics. The difference was statistically
significant (P<0.05). Detailed data are shown in
Table-II.

Table-1I: Comparison of clinical effect indexes between two groups.

Group Time to out  Time to take Time to Drainage Catheterization — Time to take
of bed (day) food (day) exhaust (day) time (day) time (day) antibiotics (day)
Open 2.71£1.32 3.38+1.23 3.05£1.02 2.35£2.70 1.49+1.19 6.51+4.23
appendectomy group
Laparoscopic 1.71£0.63 2.12+0.70 2.00£0.66 1.12+2.26 0.61+0.66 3.88£1.76
appendectomy group
T value 4154 5.450 5.333 2.254 3.981 3.420
P value 0.000 0.000 0.000 0.026 0.000 0.001
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Table-III: Comparison of usage rate of analgesic between two groups [n(%)]

Group

No. of cases taking analgesic

No. of cases not taking analgesic

Open appendectomy group (n=130)
Laparoscopic appendectomy group (n=130)
X2 value

P value

16 (12.3) 114 (87.7)
8 (6.1) 122 (93.9)
0375
>0.05

Comparison of usage rate of analgesic: Number
of cases taking analgesic in open appendectomy
group and laparoscopic appendectomy group after
operation was 16 and 8 (12.30% vs 6.10%). Usage
of analgesic in laparoscopic appendectomy group
was lower than open appendectomy group, but no
significant difference was observed. Detailed data
are shown in Table-IIL

Incidence of complications: In open appendectomy
group, 16 cases developed complications (12.31%),
including 8 cases of wound infection (6.15%), 2
cases of adhesive intestinal obstruction (1.54%)
and 6 cases of intra peritoneal abscess (4.62%). In
laparoscopic appendectomy group, only 6 cases
were found with complications (4.62%), including
two cases of wound infection (1.54%) and four
cases of intraperitoneal abscess (3.08%). We
found incidence of complication in laparoscopic
appendectomy group was obviously lower than
open appendectomy group, and the difference
was statistically significant (x*=9.004, P<0.05). See
Table IV.

DISCUSSION

With the constant development and improvement
of medical and health facilities and medical
technologies, laparoscopic technique tends to
show up prominently in clinical diagnosis and
treatment and gradually favored by more and more
patients.®” A study has proved that, laparoscopic
appendectomy characterized by small trauma
and rapid recovery can be used in diagnosis and
treatment of other diseases and is a preferred
surgical method, especially for those who pursue
for cosmetic result of incision and obese patients.”
But it is also pointed out that, open appendectomy
and laparoscopic appendectomy have no

differences in aspects of duration of operation and
postoperative complications.! But opinions on
whether laparoscopic appendectomy is suitable
for different types of appendicitis are different.
In foreign countries, laparoscopic appendectomy
suffered from being questioned to being accepted.
In China, laparoscopic appendectomy has not been
able to completely replace open appendectomy
uptil now, though it has been the preferred
surgical method. That is because two kinds of
appendectomy have no significant differences
in duration of operation and length of stay, and
preparation of laparoscopic equipment seems to
be too complicated for appendectomy, such as a
simple operation; moreover, whether laparoscopic
appendectomy is applicable to all kinds of
appendicitis is controversial.

Time of operation of open appendectomy and
laparoscopic appendectomy is now disputed by
some doctors. A previous study '? suggests that,
laparoscopic appendectomy lasted for a longer
time than open appendectomy. For clinical surgery,
time of operation is determined by multiple factors,
especially the skill level and clinical experience
of surgeons.” In this study, operation time of
laparoscopic appendectomy (63.48+27.46 minutes)
was much shorter than open appendectomy
(108.06£51.47 minutes), and there was a remarkable
difference (P<0.05). But a previous study points out
laparoscopic appendectomy lasted for a longer time
compared to open appendectomy, but most recent
studies hold the same opinion as in our study."
That is because, most doctors doing surgery were
senior doctors with rich experience and high
skill level; field of view was wide in laparoscopic
surgery, which facilitated searching for appendix.
Laparoscopic devices has gained great importance,

Table IV: Comparison of incidence of complications between two groups [n(%)]

Group Wound infection  Intestinal obstruction Intra peritoneal abscess  Incidence of complication (%)
Open appendectomy 8 (6.15) 2 (1.54) 6 (4.62) 12.31
group (n=130)
Laparoscopic 2 (1.54) 0 4 (3.08) 4.62
appendectomy group (n=130)
X2 value 9.004
P value <0.05
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opening and closing of abdomen could be avoided.
With the extensive application of laparoscope in
clinical and improvement of skills level of doctors,
operation time of laparoscopic appendectomy will
no longer be the focal point for discussion.

Blood loss during operation can also have an
impact on recovery of patients. In this study,
blood loss during operation in laparoscopic
appendectomy group (7.94+7.53 mL) was less than
open appendectomy group (27.7+38.2 mL) (P<0.05).
That is because meso appendix was processed
well using ultrasound knife, iron clamp and
Hemolock. This is the advantage of laparoscopic
appendectomy.

It can be found from experimental results that,
clinical indexes (time to leave bed, anus exhaust
time, time to take food, catheter drainage time, time
of urinary catheterization and application time of
antibiotics) of laparoscopic appendectomy group
were all superior to open appendectomy (P<0.05),
suggesting laparoscopic appendectomy was more
beneficial to recovery of patients. Though the
application of pain killer differed from two groups,
the difference was not significant, suggesting pain
caused by both the surgical procedures was the
same.

Postoperative ~ complications of  patients
undergoing appendectomy can be distinguished
by severity of appendicitis.’®!® Postoperative
complications of simple appendicitis mainly
include incision infection and intestinal injury,
while complicated appendicitis includes incision
infection, intra abdominal abscess, intestinal
obstruction, respiratory tract infection and intestinal
adhesion. A previous study suggests that, incision
infection and intra abdominal abscess are the major
complications occurring after open appendectomy
and laparoscopic appendectomy.” It is also found
that, incidence of intra-abdominal abscess of
patients undergoing laparoscopic appendectomy
is higher than that of open appendectomy.’®? In
this study, incidence of complications of open
appendectomy group (12.31%) was much higher
than that of laparoscopic appendectomy group
(4.62%) (P<0.05), and number of cases of intra-
abdominal abscess in laparoscopic appendectomy
group was less than open appendectomy group.
That is because CO? insufflated in laparoscopic
surgery led to spread of bacteria in abdominal
cavity, especially in the treatment of perforating
appendicitis. To reduce bacteria stay in abdominal
cavity, abdominal cavity is thoroughly washed. But

Treating children with appendicitis

it is found afterwards that, washing for large area is
helpless, instead it increases risks of pollution of the
edge of abdominal cavity. Phlegm suction method
was adopted in this study, which lowered incidence
of intra-abdominal abscess.

CONCLUSION

Laparoscopic appendectomy can result in
small trauma, rapid recovery, significantly lower
incidence of abdominal residual abscess and incision
infection as well as good prognosis. But surgical
approach still needs to be determined according to
disease condition, economic condition, experience
of surgeon and condition of the hospital. Though
laparoscopic appendectomy has not completely
replaced open appendectomy, laparoscopic
appendectomy is supposed to be the better option
for pediatric appendicitis with the improvement of
surgical method and medical technology.

Grant Support & Financial Disclosures: None.

Declaration of interest: All authors declared there
was no conflict interests involved.

REFERENCES

1. Sun FG, Sun K. Contrastive Analysis between laparoscopic
appendectomy and open appendectomy in acute
appendicitis. Chin J Clin Med. 2008;15(3):368. d0i:10.3969/j.
issn.1008-6358.2008.03.034

2. PokalaN,SadhasivamS, Kiran RP, Parithivel V. Complicated
appendicitis-Is the laparoscopic approach appropriate? A
comparative study with the open approach: Outcome in a
community hospital setting. Am Surg. 2007;73(8):737-742.

3. Wang KL, Liang SQ, Hu GJ, Lv HW, Huang S, Pan DQ.
Comparison of laparoscopic surgery and laparotomy in
treating children acute appendicitis in primary hospital.
J Minim Invasive Med. 2009;4(1):60-62. doi:10.3969/j.
issn.1673-6575.2009.01.032

4. Ma GQ. Clinical contrastive study of laparoscopic
appendectomy and open appendectomy. Chin ] Clin
Ration Drug Use. 2010;3(1):49-50. d0i:10.3969/j.issn.1674-
3296.2010.01.022

5. Hu WL, He HR, Ye DF, Zhong FN, Li YB, Chen SC.
Analysis of curative effect of laparoscopic appendectomy
and open appendectomy in treatment of acute perforating
appendicitis. Chin Med Herald. 2011;8(13):50-51.
doi:10.3969/j.issn.1673-7210.2011.13.020

6. Yagmurlu A, Vernon A, Barnhart DC, Georgeson KE,
Harmon CM. Laparoscopic appendectomy for perforated
appendicitis: A comparison with open appendectomy.
Surg Endosc. 2006;20(7):1051-1054. doi:10.1007/s00464-
005-0342-z

7. Bayraktutan U, Oral A, Kantarci M, Demir M, Ogul H,
Yalcin A, et al. Diagnostic performance of diffusion-
weighted MR imaging in detecting acute appendicitis in
children: comparison with conventional MRI and surgical
findings. ] Magn Reson Imaging. 2014;39(6):1518-1524.
doi:10.1002/jmri.24316

Pak J Med Sci 2016 Vol. 32 No.2  www.pjms.com.pk 303


http://www.ncbi.nlm.nih.gov/pubmed/?term=Parithivel V%5BAuthor%5D&cauthor=true&cauthor_uid=17879676

Guoging Yu et al.

10.

11.

12.

13.

14.

15.

304 Pak J Med Sci

Ito D, Hata S, Seiichiro S, Kobayashi K, Teruya M, Kaminishi
M. Amebiasis presenting as acute appendicitis: report of a
case and review of Japanese literature. Int ] Surg Case Rep.
2014;121(18):1006-1014. doi:10.1016/j.ijscr.2014.10.035
Sinha CK, Paramalingam S, Patel S, Davenport M, Ade-Ajayi
N. Feasibility of complex minimally invasive surgery in
neonates. Pediatr Surg Int. 2009;25(3):217-221. doi:10.1007/
s00383-008-2318-2

Kalfa N, Allal H, Raux O, Lardy H, Varlet F, Reinberg O,
et al. Multicentric assessment of the safety of neonatal
videosurgery. Surg Endosc. 2007;21(2):303-308. d0i:10.1007/
s00464-006-0044-1

Rothrock SG, Pagane ]J. Acute appendicitis in children:
emergency department diagnosis and management. Ann
Emerg Med. 2000;36:39-51. doi: 10.1067/ mem.2000.105658
Kilpatrick CC, Orejuela F]. Management of the acute
abdomen in pregnancy: A review. Curr Opin Obstet Gynecol.
2008;20(6):534-539. d0i:10.1097/GCO.0b013e328317c735
Rollins MD, Chan K], Price RR. Laparoscopy for
appendicitis and cholelithiasis during pregnancy: A
new standard of care. Surg Endosc. 2004;18(2):237-241.
doi:10.1007/500464-003-8811-8

Samardzic ], Delibegovic S, Latic F, Latic A, Kraljik
D. Laparoscopic appendectomy is safe procedure in
the pregnant patients in second trimester. Med Arh.
2011;65(2):125-126.

Chen KY, Xiang GA, Wang HN, Xiao FL. Laparoscopic vs
conventional appendectomy for appendicitis. Chin ] General
Surg.  2010;25(4):295-298.  d0i:10.3760/ cma.j.issn.1007-
631X.2010.04.009

2016 Vol.32 No.2  www.pjms.com.pk

16.

17.

18.

19.

Tiwari MM, Reynoso JF, Tsang AW, Oleynikov D.
Comparison of outcomes of laparoscopic and open
appendectomy in management of uncomplicated and
complicated appendicitis. Ann Surg. 2011;254(6):927-932.
doi: 10.1097/SLA.0b013e31822aa8ea

Temple LK, Litwin DE, Mcleod RS. A meta-analysis of
laparoscopic versus open appendectomy in patients
suspected of having acute appendicitis. Can ] Surg.
1999;42(5):377-383.

Li T, Jiang B, Liu JY, Yi J. Comparison of postoperative
infective complications induced by laparoscope and
open appendectomy. Acta Universitatis Med Nanjing.
2010;30(7):1044-1046.

Shen R, Yu ZQ. Gallbladder stones in children with acute
appendicitisand / (or) treatment of kidney stones and related
research experience. Chin ] Med Guide. 2011;13(7):1168-
1169. doi:10.3969/j.issn.1009-0959.2011.07.037

Authors’ Contribution:

GQU: Conceived, designed, statistical analysis &
editing the manuscript.

GQY & AHH: Did data collection and manuscript
writing.

WJW: Did review and final approval of manuscript.



