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Abstract

Background: Accurate and timely diagnosis of appendicitis in children remains difficult and
challenging for pediatric surgeons and other medical care specialists. Pediatric Appendicitis
Score (PAS) is a scoring system which includes Symptoms, Physical Signs and laboratory
examination. The aim of this study was to evaluate the diagnostic value of Pediatric
Appendicitis Score and to aid early diagnosis of appendicitis in children.
Methods: A prospective study was done in Children’s Hospital, Surgery department
including children age 3-14 years old with abdominal pain where acute appendicitis was
suspected, The patients were admitted during the study period, January 2022 to July 2024,
Group 1, 120 patients explored for appendicitis with PAS 5 or above, and Group 2, 30 no
operative patients observed for abdominal pain with PAS between 1-5. SPSS 23.0 was used
to analyze data.
Result: 120 patients from group 1 with appendicitis, PAS 5: 3.3%, PAS 6: 3.3%, PAS 7:
5%, PAS 8: 20%, PAS 9: 30.8%, PAS 10: 37.5%, PAS mean: 8.84. Post operation diagnosis
was acute appendicitis: 97.5%, only 3 case 2.5% was false positive for acute appendicitis;
Type of appendicitis 4.3% were inflamed, 59.8% were suppurative, gangrenous were 3.4%,
perforate 32.5%. 30 patients Group 2 with nonoperative patients observed for abdominal
pain, PAS from 2-5, PAS 2: 20%, PAS 3: 43.3%, PAS 4: 33.3%, PAS 5: 3.3%, PAS mean:
3.2.
Conclusion: Pediatric Appendicitis Score is a simple, relatively valuable diagnostic tool
for identifying childhood appendicitis. PAS ≤ 3 suggest it is not appendicitis, PAS 4-6 may
be appendicitis, PAS ≥ 7 almost diagnostic for acute appendicitis, We recommend using
this scoring system in heath care centers and provincial hospital so in Laos.

1. Introduction

Acute appendicitis is an inflammatory process involving the appendix. It is the surgical emergency and one of the most common causes of
abdominal pain, particularly in children [1, 2]. A diagnosis estimated 1 to 8 percent of children evaluated urgently for abdominal pain, at a
rate of 4 per 1,000 children under the age 14 years [3, 4], A definitive diagnosis of acute appendicitis is made only 50%-70% of children at
the time of initial assessment. A Delayed diagnosis and treatment of acute appendicitis are an increased rate peritonitis due to perforation of
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appendix above 20%, prolonged hospital stay, delayed return to the normal activities of children and risk of rate adhesive bowel obstruction
[5–7].

The accuracy diagnosis of appendicitis in children is very challenged because many presents of physical symptoms and signs are
resembled other common abdominal. They often lack of classic clinical features seen in adults. This poses a challenge for the doctor in
making accuracy and timely diagnosis.

The diagnostic accuracy of pediatric appendicitis may be enhanced by the integration of objective clinical feature including, symptoms,
signs and laboratory test. A few clinical scoring systems have been developed and used to diagnose appendicitis with variable benefits. The
most popular for used in children being Samuel’s Pediatric Appendicitis Score (PAS). Improving the clinical doctor permeance.

Children came to doctor with complaints of abdominal pain, it’s a doctor’s dilemma to confirm if the child is having appendicitis or not,
in those cases, PAS score would be helpful. The aim of this study was to evaluate the diagnostic value of Pediatric Appendicitis Score and to
aid early diagnosis of appendicitis in children.

2. Methods

2.1. Settings and children

The prospectively collected database of all children admitted in Children’s Hospital, Surgery department including children age 3-14 years
old with abdominal pain where acute appendicitis was suspected, the patients were admitted during the study period, January 2022 to July
2024. In the studied was divided patient into two groups. Group 1, 120 patients explored for appendicitis with Appendicitis Score (PAS) 5 or
above, and Group 2, 30 nonoperative patients observed for abdominal pain with PAS score in between 1 to 5.

2.2. Study design

This study is a retrospective study. All children age 3-14 years who admitted to Surgery department, Children’s Hospital between January
2022 to July 2024. Pediatric appendicitis score was used to record patient symptom, physical sign, laboratory investigation including
radiology and histopathological. Patient history and characteristic was record with patient recorded by gender, age, living location and
abdominal examination. PAS was calculate for each patient, PAS consists of eight parameters: (1) migration of pain, (2) anorexia, (3) Nausea,
(4) tenderness, (5) debounce tenderness, (6) fever, (7) WBC more than 10.000 lecocytosis, (8) Neutrophilia more than 75% each parameter
is assigned score 1 to 10. PAS score more than 7 is clarify as mostly appendicitis require for surgery criteria. Children who admitted
with abdominal pain suspected appendicitis, the history, clinical examination and laboratory investigation was done as per the protocols in
department. PAS was applied to all the children. The decision to operate or not was taken by the surgeon based on the PAS (Table 1).

1-3 is classify as a symptom
4-6 is classify as a physical sign
7-8 is classify as a laboratory investigation
PAS 0-3: No appendicitis, can be discharge
PAS: 4-6 Maybe appendicitis, required further imagine/repeated evaluation
PAS≥ 7 Mostly appendicitis, Required Surgery.

Table 1: Pediatric appendicitis score included the following criteria Migration of abdominal pain: it refers to the migration of pain from the peri umbilical to
the right lower quadrant

S.No Clinical feature (Symptoms, sign and Laboratory) Score
1 Migration of abdomian pain 1
2 Anorexia 1
3 Nausea/vomiting 1
4 Tenderness in right lower quadrant 2
5 Debounce tenderness/Cough/percussion pain at right lower quadrant 2
6 Fever more than 37.8c 1
7 WBC More than: 10,000 (Lecocytosis) 1
8 Neutrophilia more than 75% 1

Total 10

2.3. Statistically consideration

SPSS 23.0 was used to analyze data. Descriptive was used to analyze mean, percentage and Standard deviation.
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3. Results

The study group (group 1) 120 patients with appendicitis, average age: 8.78-years, age distribution shows in Figure 1. Male 47 ( 39.2%),
Female 73 (60.8%),.

Figure 1: Age distribution

Total number of 120 chidren was report for the PAS score. PAS score 5 was recorded 3.3%, PAS score 6 was recorded 3.3%, PAS score 7
was 5.0%, PAS score 8 was 20.0%, PAS score 9 was 30.8%, PAS score 10 was 37.5%, the PAS score is high is also found that more number
of children. And the mean score of PAS was 8.84 which clarify for require urgent surgeon Figure 2.

Figure 2: Show the PAS score distribution

Symptoms and Laboratory data shows in table 2 prevalence of symptoms by Migration of abdominal pain was 87.5%, Tenderness in
right lower quadrant was 99.2%, Debounce tenderness was 95%, vomiting/nausea was 93.3% and Laboratory found that the WBC more than
10,000 (Lecocytisis) was 90%. All positive sign symptom and laboratory indicate the urgent treatment for children and young adults.
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Table 2: Symptoms and signs and laboratory finding for all children

No Clinical feature (symptoms, signs and laboratory Present (N=120)
N %

1 Migration of abdominal pain 105 87.5
2 Anorexia 96 80.0
3 Neusea/Vomiting 100 93.3
4 Tenderness in right lower quadrant 119 99.2
5 Debounce tenderness/ Cough/Percussion pain at right lower quadrant 114 95.0
6 Fever more than 37.8°c 84 70.0
7 WBC more than: 10.000 (Lecocytosis) 108 90.0
8 Neutrophilia more than 75% 105 87.5

Table 3. In the appendicitis group, PAS 7-10: with the Tendderness at RLQ was 112 (93.33%), PAS 4-6: 6 (5.0%) with Neutrophilia
more than 75%, No PAS ≤ 3, only 3 cases of PAS 4-6 was negative of appendicitis.

Table 3: Summaries of Group 1, PAS score with the clinical feature of appendicitis score

Clinical feature PAS 0-3 PAS 4-6
(8 cases)

PAS 7-10
(112 cases)

Migration of abdominal pain
Present NA 4 (3.33%) 101(84.1%)
No NA 4(3.33%) 11(9.16%)

Anorexia
Present NA 3(2.5%) 94(78.33)
No NA 5(4.16%) 18(15%)

Nausea/Vomiting
Present NA 3(2.5%) 97(80.83)
No NA 5(4.16%) 15(12.5%)

Tenderness at RLQ
Present NA 5(4.16%) 112(93.33)
No NA 3(2.5%) 0

Rebounce tenderness/Cough/ percussion pain at RLQ
Present NA 5(4.16%) 109(90.8%)
No NA 3(2.5%) 3(2.5%)

Fever more than 37,8°C
Present NA 1(0.83%) 83(69.1%)
No NA 7(5.83%) 29(24.1%)

WBC More than: 10,000 ( Lecocytosis)
present NA 5(4.16) 97(80.83%)
No NA 3(2.5%) 15(12.5%)

Neutrophilia more than 75%
Present NA 6(5.0%) 100 (83.33%)
No NA 2(1.67%) 12(10%)

Diagnosis was acute appendicitis: 97.5%, only 3 case 2.5% was false positive for acute appendicitis; Type of appendicitis 4.3% were
inflamed, 59.8% were suppurative, gangrenous were 3.4%, perforate 32.5%. 30 patients Group 2 with nonoperative patients observed for
abdominal pain, PAS from 2-5, PAS 2: 20%, PAS 3: 43.3%, PAS 4: 33.3%, PAS 5: 3.3%, PAS mean: 3.2. most of patients was reported for
Anorexia 86.7%, Neusea/Vomiting 63.3%, WBC more than 10.000 (Lecocytosis) was 53.3% and Neutrophilai more than 75% was 43.3%.

Table 4: Symptoms and signs and laboratory finding for non-operative (Group 2) patients observed (30 cases)

No Clinical feature (symptoms, signs and laboratory Present Not present
N % N %

1 Migration of abdominal pain 5 16.7 25 83.3
2 Anorexia 26 86.7 4 13.3
3 Neusea/Vomiting 19 63.3 11 36.7
4 Tenderness in right lower quadrant 7 23.3 23 76.7
5 Debounce tenderness/ Cough/Percussion pain at right lower quadrant 1 3.3 29 96.7
6 Fever more than 37.8°C 9 30.0 21 70.0
7 WBC more than: 10.000 (Lecocytosis) 16 53.3 14 46.7
8 Neutrophilia more than 75% 13 43.3 17 56.7

4. Discussion

Our prospective validation study of the PAS using a sample of children aged 3-14 years presenting with abdominal pain suggestive of
appendicitis and have operation at our department. we had done reproduce the PAS reported by history charge and operation note of the
patients. PAS is a scoring system which included symptomatology, physical signs and laboratory investigation in children where acute
appendicitis is suspected. This scoring system was first reported by Madan Samuel, after doing a study on 1170 children in London for a
period of 5 years. Based on his study, PAS ≤ 5 indicated no appendicitis, PAS: 6 meant appendicitis, and PAS ≥ 7 meant there were more
possibility of appendicitis [8, 9].

Our study, Migration pain, anorexia, nausea/vomiting, tenderness at right lower quadrant, rebounded tenderness/cough pain at right
lower quadrant, fever, high white blood cell with Neutrophilia were the most clinical feature presented in appendicitis which is consistently
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to other study. But in our study, we found that pain or tenderness at the right lower quadrant especially over the McBurney’s point had a
good diagnostic (93.3%) in all 120 cases of appendicitis.

In the appendicitis group, PAS 7-10: 112 (93.33%), PAS 4-6: 8 (6.66%), No PAS ≤ 3, only 3 cases of PAS 4-6 was negative of
appendicitis. We have found that the peritonitis rate is 35.7% (gangrenous 3.4%, perforate 32.5%), which is comparable to other reported. In
Nonacute appendicitis group PAS mean: 3.2, most of the case are anorexia (86.7%), nausea (63.3%), leukocytosis (53.3%), neutrophilia
(43.3%) which may present in other disease.

When highly suspected appendicitis but the PAS 4-6, imagine of ultrasound may be helping to confirm the diagnosis of children
appendicitis. Our study in appendicitis group, only 44(36.7%) has perform ultrasound to help diagnosis of appendicitis. Elahi far MA
reported that positive ultrasound is indicative of appendicitis, but a negative ultrasound does not rule out appendicitis [10, 11].

5. Conclusion

Pediatric Appendicitis Score is a simple, relatively valuable diagnostic tool for identifying childhood appendicitis. PAS ≤ 3 suggest it is not
appendicitis, PAS 4-6 may be appendicitis, ultrasound maybe need to perform to help diagnosis of appendicitis. PAS ≥ 7 almost diagnostic
for acute appendicitis, we recommend using this scoring system in heath care centers and provincial hospitals in Laos.
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