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ABSTRACT

Appendectomy is one of the most prevalent emergsanmeries in the world. In the present researdie t
consequences of closing off stump appendicitis sitiaple ligation versus purse-string were comparedl a
contrasted. In the present randomized clinical I{ria40 patients had an appendectomy surgery in t8hah
Mohammadi Hospital of Bandar Abbas between 2014 201b. Subjects were selected based on the comtenie
sampling method. In accordance with the inclusiod axclusion criteria as well as the tabular outpfitRandom
Allocation software, the subjects were randomlydgig into two groups. In one group, 70 subjectsesment the
purse-string technique (Group 1) and in the othesup, 70 patients experienced the simple ligatiechhique
(Group 2). The following information was recordedep a two-month and a one-year follow-up: surgiséke
infection (SSI), abdominal abscess, non-healingisat wounds, fecal fistula, bowel obstructionuse duration of
operation, and duration of hospitalization. The al&ntered SPSS (version 19) and were analyzed ghrotest,
Man-Whitney U-test, Chi-squared test and Fishexaot test. Level of significance was set€@.p05. The mean age
of subjects in groups 1 and 2 were 26.2148.13 and £+10 years, respectively. In the interventiolowp, there
was 4.3% of SSI, while in the control group thiteravas 2.9%. 8.6% of patients in group 1 got affilcwith post-
surgery ileus. In group 2, 1.4% of patients suffiefem this problem. The mean duration of hosption was
1.4040.79 and 1.4140.71 days for group 1 and gr@jpespectively. This difference between the tvemugs was
not statistically significant (P=0.596). No instamof abdominal abscess, bowel obstruction and fésalla was
observed in the two groups. No statistically sigaifit difference was found between the two grongerims of the
type of surgery. Due to the fact that simple ligattakes shorter time to proceed, as comparedétlirse-string
technique, it can be considered as the preferredrtigue.
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INTRODUCTION

Appendix is a blind-ended tube, a finger-like powdtich is connected to the colon. Its length vakiesveen 2-20
cm, and its diameter ranges from 6 to 8 mm. Inéectind inflammation in appendix leads to appenrdi§lt]. The
mortality rate associated with non-perforated appstis is 0.1%, while the same rate caused by quatéd
appendicitis is about 3%, which can reach as hggh% in the elderly population [2]. Acute appeitdiaccounts
for the majority of emergency abdominal surgeriesfact, 7% of all people might need to have thapendix
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removed within their life due to the acute appeitidi§3]. It is associated with the highest ratedifease occurrence
in one’s second or third decade of life, and iseqmevalent among men than women [4].

Acute appendicitis is diagnosed through a comhonatf patient’s history, physical examinations, talts and
radiological studies [5]. Ultrasonography was uasdhe first choice which helps to assure thatiemdflicted with
appendicitis [4]. Pathology is the final key to efiditive diagnosis of appendicitis [6]. The twe&atments of acute
appendicitis are open appendectomy and laparosagpendectomy. The main privilege of the lattedess
postoperative pain accompanied by a quicker retoimmormal activities [7]. Surgeons use differertht@ques in
dealing with appendectomy, such as abdominal imejsligation, burial of appendix stump and so oim@e
ligation with non-burial of appendix stump was ottuced in 1884 by Keronlein. Stump inversion isatmrough
stump purse-string or z stitch which lengthenslémgth of operation. Postoperative disruption imvebmotility is
the most prevalent cause of delayed discharge froapital. Disrupted bowel motility is usually termpry and
reversible only if its stimulant is corrected [&ne complication of appendectomy is surgical gifedtion which
occurs the most prevalently one week after theesyr9].

The increasing number of patients suffering frorpeaqlicitis necessitates a better recognition afttnents, choice
of simpler and more effective techniques with teedst complications. Since some surgeons prefglsitigation
and others prefer the purse-string of appendix ptuhe complications of the two techniques were garad in the
present research. The results can, to some exéeetll the necessity of either of these technituesrgeons.

MATERIALSAND METHODS

Subjects

The present research was a single-blinded randadnei@cal trial. It was conducted in the departiehsurgery of
Shahid Mohammadi Hospital in Bandar Abbas in 20847he target population was comprised of all pasievho
were diagnosed with acute appendicitis throughrtiimgstory and clinical examination. Patients whorave
definitively diagnosed with acute appendicitis imetsupportive phase of the surgery entered they.sflide
exclusion criteria included: less than 14 or abb@eyears of age, normal appendix or advanced arfdrpted
appendicitis, diabetes, consumption of chemothedapygs, cortisone or Immunosuppressive drugs,céfiti with
HIV, having radiotherapy.

Sample size

140 patients were selected through convenient saghpiethod. According to the inclusion and exclasioiteria as
well as the table obtained from Random Allocatioftvgare were randomly divided into two groups of Nb
subject knew which surgery technique would be wsedim/her.

Research protocol

After general anesthesia, the surgical site wapgvesl using betadine solution (10%). McBurney' siam was
made; fascia was opened and the muscle was splitppeum was opened and separated from abdomadglinv
the ligation group, after releasing the appendig amesoappendix by surgical silk 2/0, initially thgator was
inserted in the appendix base by surgical silki@raards, the appendix was placed 3-4 millimeteoys the ligator
under resection. No stretching of the mesoappewdx done in any cases to strengthen the stumpp&itation
phases up until the ligation of mesoappendiceariag were repeated in the second group using uhee string
technique. However, after placing the primary ligain appendix base using chromic suture 2/0 arfdnpeing the
appendectomy, purse-string was performed 1 cergimBfbom the perimeter of the appendix base via the
seromuscular technique using surgical silk 3/0.¢xhe stump was invigilated, appendix was sutunebiséabilized
within the cecum. In this technique, only one rdwporse-string was made. The rest of the surgesgeatures was
the same for both groups and consisted of dryiegtheration field with gauze dressing, hemostatitzg and then
counting the gauzes and surgical devices. Substygutre peritoneum was closed using continuousitiic suture
2/0. Then, the muscles were sutured using chroatiore 2/0, followed by the closure of fascia viaarhic suture
0. In this phase, subcutaneous tissues which were superficial than external fascia were washetbimal saline
solution. Eventually, the skin edges were closddusfng nylon suture 2/0 or 3/0 following the vedi matrix
technique. The bandaging was done using dry gatessidgs. No washing of abdominal cavity was peréat in
either group. Neither was any drain used afterstrgery. The skin was closed following a similangadure. Due
to the fact that the two techniques have been dezlin many references and publications and hage hpproved
by the Committee of Ethics, they pose no ethicadah
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All the patients had been given ceftriaxone (1) metronidazole (500 mg) half an hour before tirgery. They
were followed for 2 months as well as 1 year after surgery through visiting the clinics or hosp@emergency
section or through phone calls. Assistants who weraware of the grouping of patients analyzed #wearch
variables. These variables included surgical gifection (redness, warmth, pus secretion within @ke of
surgery), abdominal abscess (based on clinicairfggdand ultrasonography confirmation), non-heatuoggical
wounds (deep opening of skin and fascia), fecallfis(clinical symptoms, wound infection, excretioifeces from
wound), bowel obstruction, ileus (obstruction daenbn-mechanical cause), duration of operationgflerof stay
since the surgery to the day of discharge), andtatur of hospitalization.

Statistical procedure

The collected data entered SPSS (version 19) amdrebults were reported as mean, standard deviatioin
percentage. Independent-sample t-test, Man-Whithegst, chi-squared test and Fisher's exact tesé weed to
analyze the data. Level of significance was setdi5.

RESULTS

From among the 168 patients who underwent appeniigctsome were excluded due to a number of reagons:
were younger than 14; 2 had a normal appendiéttsad perforated appendicitis; 13 were inaccessibtedid not
fulfil the one-year follow-up. Consequently, theudy was conducted on 140 patients suffering fromteac
appendicitis. Their mean Alvarado score was 72B£Min=6,Max=9). 52 subjects were female (37.1%)levB8
were male (62.9%). The average age of the partitdpaas 26.67+9.08 years. 9 patients (6.4%) haackdoound
of a prior disease (e.g. diabetes, hypertensian), evhile 131 (93.6%) had none. Medical historyQopatients
(6.4%) was positive. The mean duration of surgewes about 30+10.75 minutes (10-60 minutes). Tharme
duration of hospital stay after surgery was estaddb be 1.5 day. The overall number of infectiases observed
was 5 (3.6% of all surgeries). From among the 1afepts who had appendectomy in this researchti@ms (5%)
got afflicted with postoperative ileus. No signaifdominal abscess, bowel obstruction or fistula olzserved in
either group after the surgery. Patients had baadamly assigned to either of the two groups whiitfered in
terms of the type of surgery. Group 1 was suppaseskperience simple ligation technique while gr@mould
undergo the purse-string type of appendectomy. Bathips had the same number of subjects (70). S&ibdtion
was approximately similar in the two groups, and ha statistically significant divergence (0.48#&)b{e 1).

There was no statistically significant differennelie mean age of the two groups (0.548) (table 2).

No instances of abdominal abscess, non-healing ehdanal fistula or mechanical obstruction wereorggd in the
two research groups. A comparison of the two graap®erms of surgical site infection revealed natistically
significant difference (1.000). Neither was anyndfigant difference found between the groups inmierof
postoperative ileus (0.116) (table 3).

The divergence of the two groups was not statiéyisignificant concerning the duration of hospitation (0.596).
However, the mean length of the surgery was foortktsignificantly different between the two gro(able 4).

Table 1. Comparison of groups 1 and 2 in termsof sex distribution

Surgery techniqu male SeX female total Chi-squared test  Degree of freedom p—szIue
Pursestring 42(60% 28(40% 70(100%

Simple ligation 46(65.7%) 24(34.3% 70(100%) 0.490 1 0.484
total 88(62.85%)| 52(37.15%) 140(100%)

Table 2. Comparison of groups 1 and 2 in termsof age distribution

. age L ;
Surgery techniqu Min T Max. | MeantSD Independent-sample t-test  Degree of freedom  p-value
Purse-string 15 45 26.21+8.13

Simple ligation 14 53 27.14+10 0.603 138 0548
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Table 3. Comparison of groups1and 2in termsof SSI and ileus

variable Surgery tec_hnlqug - total Fisher's exact test
Purse-string| Simple ligatior]

Yes 3(4.29%) 2(2.86%) 5(3.57%)

SSI | no 67(95.71%) 68(97.14%) 135(96.43%) 1.000
total | 70(100% 70(100% 140(100%
Yes 6(8.57%) 1(1.43%) 7(5%)

ileus | No 64(91.43%) 69(98.57%) 133(95% 0.116
total | 70(100%) 70(100%) 140(100%)

Table 4. Comparison of groups 1 and 2 in terms of the mean duration of surgery and hospitalization

variable Surger tec_hmque_z — Man-Whitney U-test| P-valug
Purse-string|  Simple ligatior
mean 1.4+0.79 1.41+0.71
Hospitalization (days) Min. 1 1 0.531 0.596
Max. 1 3
mean | 35.74+9.53 24.3448.73
Surgery (minutes) Min. 20 10 6.629 <0.001
Max. 60 45
DISCUSSION

There was no statistically significant differenatveeen the two research groups in terms of thetidaraf hospital
stay, SSI and ileus. However, the length of surgégwed a significant divergence between the groups

In appendectomy, many surgeons perform simpleidigadf stump while others still prefer the pursengt or z-

suturing of the stump. One advantage of pursegstarproviding safe sutures not threatening toutepthe stump.
The other advantages are lowering the chance ettioh due to the secretion of pathogens from thens,

lowering the chance of surgical site infection anbetter repair of the bowel through the formatrgranulation
tissue and collagen in the serosa. Simple ligatiasits own proponents due to its quick applicatiod the simple
anatomy of cecum[10, 11].

In a myriad of other clinical trials, a shorter dtion of surgery using simple ligation has beerora which is
consistent with the finding of the present resedd@i18]. In the present study, the time differermdethe two
surgeries was 10 minutes. One reason why the tiisg-technique takes longer is the suturing efglritoneum,
which is not performed in the simple ligation teicjue (creating a tobacco cavity to bury the appestlimp). On
the other hand, the shorter length of the surgergame studies can be attributed to the surgedills §18].
Overall, the majority of studies recommend simation due to the ease and shorter time of pedioce [14-16].
The duration of hospitalization after appendectamthe simple ligation group and stump burial wag&lland 1.40
day, respectively. There was no statistically digant difference between the two research gronpeims of the
length of hospital stay. In a limited number ofdas, the length hospital stay was longer in tmepke ligation
group [19]. However, in a myriad of studies inchulithe present research no significant differenes found
between the groups in terms of this variable [B31Z, 19].

The findings of the present research revealedthigaprevalence of surgical site infection aftereapfectomy is not
a function of the technique of surgery. This firglis consistent with that of a great many studiex L3, 15-18,
20].

In 1992, Jacobs maintained that the surgical siection was significantly higher in patients whoderwent the
burial of appendix stump [14]. Less infection imgie ligation can be due to the shorter time ietgkhe ease of the
procedure and no manipulation of the anatomy oficewall. On the other hand, Ellis pointed out tbkofving as
some reasons for the priority of the purse-striachhique: the higher safety of appendix stumps tbseat of
rupture, elusiveness of appendix stump, less chahperitonitis due to the secretion of pathogewnsifthe stump
residual, less SSlI, better repair of the bowelubtogranulation tissue and collagen of cecum sg@idaAlthough
the retrospective body of research reported mdetions in the application of simple ligation,datprospective
studies reported the same rate in the two techsiqliee belief is that this alteration has been rection of
incorporating antibiotic treatment and prophylasdsnfection before the surgery [19].
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The present research found no statistically sigaifi difference between the groups in terms ofptle¥alence of
ileus. This finding was similar to the results ohmy other studies. The only research which regodsntrary result
was Ellis’ research [21].

Abdominal abscess is a rare complication of appeiedey. The occurrence of abdominal abscess is higim®ng
those favoring the technique of appendix stumpabuRroponents of this technique assume that iplsifigation,
appendix stump is in contact with the defense mashas of the peritoneum that can prevent peritoabatesses.
According to this theory, abscess is more prevatepatients whose appendix stump has been burieddum wall
and have no peritoneal defense mechanism [22-2|ndtance of abscess was found in the preserdandse

Intracutaneous fistula is another complicationmendectomy that might occur as a result of thdegaate closure
of bowel wall. Although it is not prevalent, intiganeous fistula can be very dangerous. The maisore for
favoring simple ligation is the concern about thadequate closure of appendix stump. In this teglmidue to the
creation of a tobacco cavity, the safety is twiséhigh [25]. However, the evidence shows the oppasise i.e. the
occurrence of fistula is lower in simple ligatid2df26]. No instance of fistula was observed inghesent research.
Bowel obstruction is considered as another rareptioation of appendectomy. It can occur within & fdays or
few years of the surgery. One theory is that appestdmp might soon suffer adhesions in abdomiaaity [25].
This theory has not been proved yet. Retrospestivéies which traced back patients’ 5 years pratadrwise. In
other words, the prevalence of bowel obstructiohigdher in patients whose appendix stump has beepd[27,
28]. Nevertheless, in Engstrom’s study, bowel alidton an adhesion was reported more in the apjlitaf
stump burial [22]. No instance of obstruction waserved in the present research.

A serious limitation of this study is the small easch sample size and the limited time span ofarebe More
extensive research and lengthier follow-up is satggkin this domain.

CONCLUSION

According to the findings of the present reseasimple ligation and stump burial were the sameeims of
complications and the length of hospital stay. @ngaa tobacco cavity is an extra procedure whichnges the
anatomy of cecum and, therefore, increases theofigathogenic damages. Simple ligation is suggeate the
preferable technique in appendectomy due to the ebperformance, no alteration of cecum anatondy sivorter
time of surgery.
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