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Abstract 
Background and aim of the study: Diagnostic laparoscopy is the gold standard for diagnosis of acute 

right lower abdominal pain (ARLQP) in females especially in child bearing age and its value to perform 

laparoscopic appendectomy in such complex conditions is gaining acceptance amongst surgeons. The aim 

of this multicenter study was to evaluate the values of diagnostic laparoscopy with laparoscopic 

appendectomy in female patients with acute right lower quadrant abdominal pain. 

Material and method:  This multicenter prospective study enrolled 253 female patients who presented 

with acute right lower quadrant pain to Taif tertiary hospitals (Saudi Arabia) and performed laparoscopic 

appendectomy during diagnostic laparoscopy from May 2012 to April 2017.  

Results: The study included 253females with mean age of 31.1±6.8 years. Diagnostic laparoscopy with 

laparoscopic appendectomy was done for all of them. Acute appendicitis was the most common cause of 

ARLQP (22.1%). 10.5% of macroscopically normal appendices had acute appendicitis. Mean total 

operating time was 65.6±14.7 and for the appendectomy portion of the operation it was 14.3±2.8 minutes 

when the appendix was grossly inflamed and it was 11.8±2.3 minutes when the appendix was apparently 

normal (incidental appendectomy).The mean hospital stay for grossly inflamed appendix was 24.8±5.5 

hours, of incidental appendectomy without associated pelvic pathology was 22.3±5.2 hours increased to 

72.4±16.5 hours if other pelvic pathology was managed. Post operative complications occurred in 4%. No 

operative or early postoperative mortality was recorded.  

Conclusion: This study supports the value of diagnostic laparoscopy in diagnosis and management of 

females with ARLQP and verified that acute appendicitis is the most common cause in such females. The 

study proved also that laparoscopic appendectomy is safe, effective, quick in addition; the study verified 

the role of incidental appendectomy in prevention of reoperation for future appendicitis. 
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Introduction:  

Appendicitis is the most common cause of cute 

right lower quadrant abdominal pain (ARLQP); 

however, a broad spectrum of common and 

uncommon conditions may mimic acute 

appendicitis especially in women of childbearing 

age which may carry a diagnostic dilemma [1-

3]. Accurate diagnosis is the cornerstone in 

avoiding inappropriate treatment and despite 

improvements in imaging; it may still be difficult 

to differentiate between gynecologic and non-

gynecologic causes of abdominal pain which 

makes diagnostic laparoscopy to be the gold 

standard for proper diagnosis and treatment in 

such condition [4].Diagnostic laparoscopy may 

reduce the need for unnecessary open 

appendectomy; however, it does not prevent 

missed acute appendicitis as some studies found 

that about one third of normally appearing 

appendices was inflamed on pathological review 

even in presence of other pelvic pathology [5, 6]. 

Most of the studies found that laparoscopic 

appendectomy has less postoperative pain, a 

shorter hospital stay, and fewer complications 

than conventional approach [7-14].Incidental 

appendectomy which is the removal of a 

macroscopically normal appendix has been 
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evolved during diagnostic 

laparoscopyespeciallyin females with ARLQP [7]. 

The procedure gained popularity amongst 

surgeons to avoid future acute appendicitis and 

the need of recurrent hospitalization and 

reoperation[7-14]. The aim of this multicenter study 

was to evaluate the values of diagnostic 

laparoscopy with incidental appendectomy in 

female patients with acute right lower quadrant 

abdominal pain. 

 

Materials and method:  This multicenter 

prospective study was conducted in Taif tertiary 

hospitals from May 2012 to April 2017. The 

study was conducted after approval of the ethical 

committees of the hospitals and taking informed 

written consents from the patients. The study 

enrolled 253 female patients who presented with 

acute right lower quadrant pain and performed 

appendectomy during diagnostic laparoscopy. 

All patients underwent diagnostic laparoscopy to 

confirm preoperative diagnosis and manage the 

underlying cause. In all cases appendectomy 

were done either it was grossly inflamed or not 

and sent for pathological examination with any 

other resected or biopsied pathological lesion. 

The operating time of the incidental 

appendectomy was calculated in addition to the 

total operative time. The primary outcome was 

the pathological findings of the removed 

appendices and secondary outcomes included 

intraoperative findings, operating time, hospital 

stay, postoperative morbidity and mortality. 

Cases of appendicular masses, abscess, 

inflammatory conditions of the cecum involving 

the base of the appendix, ileocecal tumors, and 

any condition indicated laparotomy were 

excluded from the study. 

Full history and complete physical examination 

were done for all patients. Further workup 

included pregnancy test, urine analysis, complete 

blood count, plain abdominal x-rays, pelvi-

abdominal ultrasound or/and CT scanning.  All 

patients received general endotracheal 

anaesthesia, operated in supine position 

(modified to Trendelenburg position in some 

cases), in the majority of cases (184/253 "72.7 

%")the open laparoscopy technique was used to 

introduce the umbilical port and in the other cases 

Veress needle laparoscopic approach was used. 

In all cases pneumoperitoneum with CO2 was 

established to a pressure of 15 mmHg. A 10 mm 

0° laparoscope was introduced through the 

umbilical port and was connected to a video 

camera. After a short diagnostic exploration for 

the abdomen and pelvis, two or three 5-mm 

ancillary trocars were placed in the abdomen. 

Two were placed in the right and left   lower 

quadrants (the left one was not used by some 

surgeons) and the third was placed approximately 

1-2 inches above the symphysis pubis. The entire 

abdomen and pelvis ere thoroughly inspected 

with a blunt-tipped probe and the operative 

findings were recorded. The primary pathology 

was dealt with first including the removal of 

grossly inflamed appendix; however, if the 

appendix was appearing normal, incidental 

appendectomy was performed at the end of the 

procedure. Variable equipments were used to 

deal with the pathological findings and to remove 

the appendix and included; graspers, forceps, 

scissors, bipolar and monopolar cautery, 

LigaSure, laparoscopic sutures and pre-knotted 

loops, clips, and staplers. 

Otherwise a major procedure was performed 

patients were discharged within 24 hours to be 

followed up after one week in the outpatient 

clinic and instructed to attend the emergency 

department at any time if they encountered an 

unresolved problem. 

Statistical analysis: Data were collected, coded 

and tabulated. Statistical analysis was performed 

using SPSS program version 20.5 (SPSS Inc., 

Chicago, IL, USA).Descriptive statistics were 

done and quantitative data were expressed as 

number, percentage, and mean ± standard 

deviation. 

Results: The study included 253females with 

mean age of 31.1±6.8 years. Diagnostic 

laparoscopy with incidental appendectomy was 

done for all of them. Table 1 shows the 

pathological lesions found in the patients and that 

acute appendicitis was the most common cause of 

ARLQP; however, acute appendicitis was 

associated with other pelvic pathology in 18/253 

of cases (7.1%). Appendectomy was done in 253 

patients, 33 of them had a grossly inflamed 

appendices and proved by histopathological 

examination. Twenty three appendices of 220 

incidentally removed appendices were proved to 

be inflamed on pathological examination 

(10.5%).Acute appendicitis was clinically 
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diagnosed in 67/253 of patients with ARLQP and 

only 42/67 cases (62.7%) were proved 

pathologically (37.3% had false positive 

diagnosis). Fourteen of 253 patients (5.5%) were 

not preoperatively diagnosed as acute 

appendicitis and were proved on pathological 

examination to be inflamed. Table 2 shows 

different pathological lesions associating acute 

appendicitis. Mean operating time for 

appendectomy was 14.3±2.8 minutes when the 

appendix was grossly inflamed and it was 

11.8±2.3 minutes when the appendix was 

apparently normal and the total operating time 

varied from 25-110 minutes (mean 65.6±14.7).  

The mean hospital stay for grossly inflamed 

appendix was 24.8±5.5 hors, of incidental 

appendectomy without associated pelvic 

pathology was 22.3±5.2 hours increased to 

72.4±16.5 hours if other pelvic pathology was 

managed. Postoperative complications occurred 

in 10/253 patients (4%) and included; 9 cases of 

post operative fever and the causes were; 

cellulitis around the port skin incision in 3 cases, 

urinary tract infection in 3 cases, and superficial 

thrombophlebitis in 2 cases and all were treated 

conservatively in addition tone patient developed 

pelvic collection which was treated by ultrasound 

guided drainage, and the last complication was 

bleeding due to injury of omental vessel during 

introduction of the trocar and was treated 

laparoscopically after resuscitation. No operative 

or early postoperative mortality was recorded.  

Figure 1 shows macroscopically inflamed 

appendix, Figure 2 shows appendix removed by 

stapler, Figure 3 shows use of LigaSure to divide 

the mesoappendix, and Figure 4 shows 

appendectomy of macroscopically normal 

appendix 

Table 1: Pathological findings in the studied patients 
Pathologically proved acute appendicitis  

Grossly inflamed  

Apparently normal and proved to be appendicitis 

56/253 (22.1%) 

33/253 (13%) 

23/253 (9.1%) 

Other pathologies  
 Ruptured ovarian cyst 

 PID 

 Endometriosis 

 Para adenexa adhesions 

 Torsion of ovarian cyst 

 Ectopic pregnancy 

 Mittel Schmerz 

 Ileocolitis 

 Ileocecal crohn's disease 

 Meckel's diverticulitis 

 Omental infarction 

197/253 (77.9%) 

49/253 (19.4%) 

31/253 (12.3%) 

25/253 (9.9%) 

24/253 (9.5%) 

18/253 (7.1%) 

15/253 (5.9%) 

14/253 (5.5%) 

14/253 (5.5%) 

7/253 (2.8%) 

5/253 (2%) 

2/253 (0.8%) 

Non-identified cause 2/253 (0.8%) 

 

Table 2: Association of acute appendicitis with other pelvic pathology 
  

Total number of acute appendicitis (%) 

Acute appendicitis with no other pathology (%) 

Acute appendicitis and other pelvic pathology (%) 

Adhesion (%) 

PID (%) 

Endometriosis (%) 

Inflamed Meckel's(%) 

56/253 (22.1) 

38/253 (15%) 

18/253 (7.1%) 

11/253 (4.3%) 

5/253 (2%) 

1/253 (0.4%) 

1/253 (0.4%) 
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Figure 1: Shows macroscopically inflamed 

appendix 

 
Figure 2: Appendix removed by stapler 

 
 

Figure 3: Use of LigaSure to divide the 

mesoappendix 

 
Figure 4: appendectomy of macroscopically 

normal appendix 

 

Discussion 
Acute appendicitis is the most common surgical 

emergency especially in patients presenting with 

ARLQP [1-3]. A wide differential diagnosis should 

be kept in mind when faced with a woman of 

childbearing age with abdominal pain, 

so,Consensus European Association of 

Endoscopic Surgeons (EAES) guidelines have 

emphasized the value of routine diagnostic 

laparoscopy as an efficient tool in such females 
[2]. Morino et al. in their study found that acute 

appendicitis was the cause of ARLQP pain in 

18% of cases and gynecological causes in 15% 

only of cases; however, the study of Anteby et al. 

found that appendicitis was the cause of pelvic 

pain in 3% only of cases and gynecological 

pathologies represented 57% of cases[16, 17].In the 

present study acute appendicitis was encountered 

in 22.1% of representing the most common 

pathology in females with ARLQP; however, 

double pathology was met in 7.1%. This 

difference in the results of different studies may 

be related to the sample size and the difference in 

patient selection to perform diagnostic 

laparoscopy. 

Previous studies found that over 40% of patients 

operated upon for suspected acute appendicitis 

had macroscopically normal appendices and as 

the accepted standard of care in such conditions 

is to remove the normal appearing appendix to 

avoid future appendicitis, however, the reported 

morbidity of this ranges from 11-17%[5-6]. With 

the advance in technology,diagnostic 

laparoscopy has been evolved which improved 

the diagnostic accuracy with a reduction in the 
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normal appendectomy rate[15]. In the study of 

Ragland et al. diagnostic laparoscopy reduced 

negative appendectomy rate from 42% to 15% 

and the diagnostic accuracy was 100% in 

predicting the exact cause of ARLQP[18]. In the 

present study the preoperative diagnosis of acute 

appendicitis had its drawbacks where the false 

positive diagnosis was 37.3%; however, 

diagnostic laparoscopy assisted to reach the 

diagnosis in over 99% of cases of ARLQP and the 

cause was not identified in less than 1% of 

cases.Diagnostic laparoscopy increased 

diagnostic accuracy without elimination of the 

problem of missed appendicitis where its rate was 

9-29% in various studies[7-14]. Song et al. in their 

study confirmed appendicitis pathologically in 

4.3% only of the incidentally removed 

appendices; however, they found that only 22.7% 

of the appendices in 772 cases enrolled in their 

study were normal; the rest had varying degrees 

of pathology and the most common pathology 

result was adhesions, followed by fibrosis [19].In 

the present study about one third (18/56) of all 

cases of pathologically proved acute appendicitis 

(grossly inflamed or incidentally removed) were 

associated with other pelvic pathology which 

supports the concept of removal of normally 

appearing appendix as part of management of 

ARLQP even in presence of other pathology. 

Phillips et al. found in their study that correct 

intraoperative diagnosis of acute appendicitis was 

achieved in 84% of cases and 29% of the 

macroscopically normal appendices had 

appendicitis on pathological diagnosis and they 

concluded that laparoscopy is a good tool for the 

diagnosis of acute right iliac fossa pain, 

management of pelvic pathological lesions 

including laparoscopic appendectomy of the 

grossly inflamed appendix and advocated 

removal of a normally appearing appendix to 

avoid future appendicitis [20].  In our study 

laparoscopic appendectomy was performed in all 

cases and more than ten per cent of incidentally 

removed normally appearing appendices had 

acute appendicitis upon pathological examination 

which supports the findings in the previous 

studies. Based on these findings investigators 

accepted that the use of laparoscopy should not 

alter the sound surgical judgment to remove the 

normal appendix when operating for acute right 

lower quadrant abdominal pain which supported 

the value of incidental appendectomy in 

prevention of future appendicitis and 

reoperation[19, 20].Song et al. emphasized in their 

study that women with an initial diagnosis of 

appendicitis were more likely than women 

without this diagnosis to have appendicitis on 

pathology examination after incidental 

appendectomy[19].  

In accordance with the findings in our study, 

investigators found that the total operating time 

of laparoscopic appendectomy is longer than the 

conventional approach (ranged between 55-72 

minutes vs. 30-45 minutes) even with highly 

experienced surgeons and this is related to 

additional steps like setup of instruments, 

insufflation, inserting ports under vision and a 

phase of diagnostic laparoscopy, and dealing with 

other pelvic pathology[20].Song et al. in their 

study calculated every portion of the operation 

and found that the mean operating time for the 

incidental appendectomy was 12.3±4.5 minutes 

and the length of the procedure reflected 

anatomical position of the appendix and the 

severity of the pelvic pathology[19].  In the present 

study the mean operating time for incidental 

appendectomy was similar to recorded time in the 

previous study and the total operating time was in 

accordance to that of other studies.  

Several studies verified that operative morbidity 

or length of hospitalization were not significantly 

increased if laparoscopic appendectomy was 

performed with diagnostic laparoscopy as 

compared to that of diagnostic laparoscopy 

alone[7-14, 19]. The postoperative complication rate 

in our study was 4% which was lower than that 

recorded by most of the other studies (range 5-

10%); however, Song et al. reported complication 

rate less than 1%in their study [7, 9, 11, 19]. 

The length of hospital stay in the present study 

was in agreement with several studies and this 

important factor influences the economy, the 

patient well-being, and early return to daily 

activities [7-14, 19-25].  

Conclusion: This study supports the value of 

diagnostic laparoscopy in diagnosis and 

management of females with ARLQP and 

verified that acute appendicitis is the most 

common cause in such females. The study proved 

also that laparoscopic appendectomy is safe, 

effective, quick in addition; the study verified the 
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role of incidental appendectomy in prevention of 

reoperation for future appendicitis.  
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