
99

S
ur

g
er

y 
S

ec
tio

n The Simple Clinical Diagnostic Triad in 
Acute Appendicitis: Re-examined

Original ArticleDOI: 10.7860/IJARS/2021/43164:2601

International Journal of Anatomy, Radiology and Surgery. 2021 Jan, Vol-10(1): SO09-SO11

INTRODUCTION
Acute appendicitis has remained one of the most common 
abdominal surgical emergencies worldwide with the peak age 
being in the teenage and early adult years. The diagnosis of 
acute appendicitis is frequently challenging. A simple clinical 
diagnostic appendicitis triad described by Alubaidi K et al., 
provided an easy to use aid in the diagnosis of this common 
surgical problem [1].

Numerous scoring systems and diagnostic adjuncts exist for 
diagnosis of acute appendicitis. The Dieulafoy’s triad, described 
over a century ago, comprises significantly subjective parameters 
such as skin hyperaesthesia and guarding [2]. This understandably 
affects its applicability and reproducibility as a potential diagnostic 
tool. Murphy’s triad consists of right lower quadrant pain, nausea 
or vomiting and general abdominal tenderness worse in the right 
lower quadrant [3]. The combination of right lower quadrant pain, 
tenderness and nausea can result from a variety of abdomino-pelvic 
conditions such as acute pelvic inflammatory disease, tubo-ovarian 
abscess, ascending urinary tract infection and acute crohn’s ileitis; 
thereby, lowering the specificity of this triad as a diagnostic tool. 
The multiplicity of components of the Alvorado’s score serves as 
a potential source of discouragement to the universal utilisation of 
this scoring system [4]. In a systematic review, the Alvorado score 
was shown to be inconsistent in children and to over-predict the 
possibility of appendicitis in women [5].

The diagnosis of acute appendicitis remains mainly a clinical 
diagnosis relying on symptoms, clinical signs, haematologic and 
biochemical parameters as well as imaging [6].

Anorexia is described as a predominant symptom [7]. Other 
symptoms described in acute appendicitis include nausea, 
vomiting and migratory abdominal pain (typically central abdominal 
pain migrating to the right lower quadrant of the abdomen). Signs 
described for acute appendicitis include low-grade fever [8], 

leucocytosis, positive McBurney’s point tenderness, Rovsing’s sign, 
Psoas stretch sign and the obturator sign.

The classical presentation of migratory abdominal pain occur in less 
than 50% of patients with acute appendicitis [1,3]. The diagnosis 
of this universally common surgical emergency is arguably more 
challenging than the treatment considerations. The most preferred 
treatment option amongst surgeons universally for acute appendicitis 
(in the absence of contraindications) is appendicectomy [9]. This 
is performed using either the laparoscopic or open approach. 
When associated with complications (abscess, perforation, mass 
formation, etc.,) other options including non-operative management 
are considered [10].

A reliable and user friendly clinical diagnostic aid could serve to 
improve outcomes for the patient as well as for the hospital. This 
study sought to review the diagnostic potential of the simple clinical 
diagnostic triad of migratory abdominal pain, nausea and right lower 
abdominal tenderness to assess for its reproducibility.

MATERIALS AND METHODS
This was a retrospective review of consecutive adult (18 years 
and above) appendicectomies, undertaken at the William Harvey 
Hospital (a district general hospital) over a 4-month period (April 
2018 to July 2018). The study was approved by our local audit and 
research department and conducted according to our local audit 
and research protocol. Data was obtained using a prospectively 
maintained database. All appendicectomies were included. Patient’s 
age less than 18-year-old was the only exclusion criteria.

The frequency of different clinical parameters in the patients with 
histologically proven acute appendicitis was analysed. Using the 
same combination of (common) clinical parameters utilised by 
Alubaidi K et al., the sensitivity, specificity, PPV and NPV for the 
simple clinical diagnostic triad were calculated [1].
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ABSTRACT
Introduction: The numerous clinical and radiologic scoring 
systems available are a testament to the challenges of 
diagnosing acute appendicitis. As the name implies, the simple 
acute appendicitis clinical diagnostic triad is simple and user-
friendly. Its reproducibility remains to be demonstrated.

Aim: To validate the simple clinical diagnostic triad of right 
lower quadrant abdominal tenderness, anorexia and migratory 
abdominal pain for the diagnosis of acute appendicitis in a 
District General Hospital.

Materials and Methods: This was a retrospective review 
of consecutive appendicectomies undertaken over a 
4-month period, for patients who were 18 years and older. 
Acute appendicitis was proven histologically. The patients’ 
preoperative symptoms, signs and biochemical parameters 

were analysed. Sensitivity, specificity, Positive Predictive Value 
(PPV) and Negative Predictive Value (NPV) were calculated. 
Outcomes were compared using Fisher’s exact test.

Results: A total of 92 appendicectomies were undertaken 
during the study period. The histological diagnoses included 
acute appendicitis (75), normal appendix (14), carcinoid (1), 
lymphoid hyperplasia (1) and spirochete (1). Of the 75 patients 
with acute appendicitis, right lower quadrant tenderness 
was present in 73, anorexia in 66 and migratory pain in 
57 patients. The simple clinical triad (all three parameters) 
showed a sensitivity of 69.3%, 64.7% specificity, 89.7% PPV 
and 32.4% NPV.

Conclusion: The triad of right lower quadrant tenderness, 
anorexia and migratory abdominal pain shows consistently high 
PPV in the diagnosis of acute appendicitis.
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STATISTICAL ANALYSIS
Statistical analysis was performed using IBM Statistical Package 
for the Social Sciences (SPSS) 26.0 software. Outcomes were 
compared using Fisher's exact test with result deemed significant 
where p was less than or equal to 0.05.

RESULTS
A total of 92 appendicectomies was undertaken in patients 18 years 
of age and above. There was a female preponderance at ratio 
of 40/52 (M/F) [Table/Fig-1]. Surgical treatment was undertaken 
laparoscopically in 85 patients (4 were converted to open), open 
approach in 6 patients using a right lower quadrant incision and by 
laparotomy in 1 patient (mass forming appendicitis).

Age male Female total

18-27 11 19 30

28-37 8 16 24

38-47 7 4 11

48-57 7 6 13

58-67 3 6 9

>67 4 1 5

Total 40 52 92

[Table/Fig-1]: Gender and age distribution of all appendicectomy patients.

Simple acute appendicitis 
clinical diagnostic triad

Positive 
histology

negative 
histology

Predictive 
value

Triad positive
True positives 
(TP)=52

False 
positives 
(FP)=6

Positive 
Predictive Value 
(PPV)
=TP/(TP+FP) 
=89.7%

Triad negative
False 
negatives 
(FN)=23

True 
negatives 
(TN)=11

Negative 
Predictive Value 
(NPV)
=TN/(FN+TN)
=32.4%

Sensitivity (SN) 
=TP/(TP+FN)
=69.3%

Specificity 
(SP)
=TN/(FP+TN)
=64.7%

[Table/Fig-2]: Sensitivity, Specificity, Positive Predictive Value (PPV) and Negative 
Predictive Value (NPV) of the simple acute appendicitis clinical diagnostic triad.

In a meta-analysis, Andersson RE observed that all laboratory and 
clinical variables are weak descriptors individually but achieve higher 
discriminatory power when combined [13]. Leucocytosis with >75% 
neutrophilia is said to occur in 80-90% cases of acute appendicitis. 
Significant false negativity is seen in immunosuppressed patients 
[14]. When Leucocytosis (or neutrophilia) is combined with elevated 
C-reactive protein (CRP), it is associated with over 95% sensitivity 
for diagnosis of acute appendicitis [15,16]. However, the specificity 
of elevated inflammatory markers is poor, considering the multiplicity 
of inflammatory conditions of the lower abdomen and pelvis.

Today, imaging is frequently employed in the diagnosis of this common 
surgical problem. Commonly used modalities include abdominal 
ultrasound [17] scan, Computerised Tomography (CT) scanning 
[17,18], Magnetic Resonance Imaging (MRI) and scintigraphy [14]. 
Imaging options are not without disadvantages including; operator 
dependency with ultrasound scan [19], long term risk of malignancy 
with CT scanning [20,21], unsuitability for some patients with MRI 
scan and frequent equivocal scans with radionuclide imaging [14]. 
Soldo I et al., in a recent cohort study showed that anorexia, right 
iliac fossa peritonism negative urine dipstix and lack of diarrhoea are 
important predictors of acute appendicitis [22]. It has been shown 
that the discriminatory power of the individual clinical features and 
laboratory tests was weak [23]. This suggests that a clinical diagnostic 
tool that combines a number of parameters would therefore be 
more reliable. Beside the Alvarado score, other popular adult clinical 
scoring systems include the Appendicitis Inflammatory Response 
(AIR) Score [24], Adult Appendicitis score (AAS) [25] and the Raja 
Isteri Pengiran Anak Saleha Appendicitis (RIPASA) score [26].

Present study compares favourably with the most popular clinical 
scoring systems in literature [27,28]. Although the triad has a 
borderline sensitivity and specificity, the real strength of this simple 
clinical diagnostic triad appears to be in its consistently high PPV 
for acute appendicitis and simplicity of use. The components of this 
diagnostic triad are strongly objective and are easy to remember. 
These characteristics makes it user-friendly. In resource-limited 
settings, this simple but reliable clinical triads would likely make 
significant difference in the care of the young adult patient with 
suspected acute appendicitis. The authors suggest that imaging be 
considered for the patient who is negative for clinical triad but who 
has persistent, worsening or atypical symptoms. Where diagnosis 
remains equivocal close, in-patient surveillance is recommended to 
reduce negative appendicectomy rate without increasing morbidity 
[29]. Diagnostic laparoscopy serves as an important tool for both 
diagnosis and treatment in the patient with ongoing diagnostic 
uncertainty or clinical deterioration.

Limitation(s)
The relatively small number of patients served as the main limitation 
of this study.

CONCLUSION(S)
The presence of the triad of anorexia, migratory abdominal pain and 
tenderness in the right lower abdomen has shown consistency in 
predicting acute appendicitis. The low NPV and sensitivity suggest 
that further assessment and utilisation of adjuncts is indicated 
when the triad is negative in the patient with suspected acute 
appendicitis. Further studies on this triad are required on different 
adult populations to assess its diagnostic aid.

declaration: The study was presented in ASGBI conference, 
2019 (https://app.oxfordabstracts.com/events/749/program-app/
submission/99860).

REFERENCES
Alubaidi K, Aikoye A, Basnyat PS. Diagnosis of acute appendicitis in adults: Role [1] 
of a simple clinical diagnostic triad. Surgical Science. 2016;7:191-94.
Karamanou M, Fiska A, Demetriou T, Androutsos G. Georges-Paul Dieulafoy [2] 
(1839-1911) and the first description of “exulceratio simplex”. Ann Gastroenterol. 
2011;24:188-91.

DISCUSSION
This study demonstrates that the simple acute appendicitis 
diagnostic triad shows consistently high PPV (89.7%). Delays in 
the diagnosis and/or treatment are believed to increase the risk of 
complications such as gangrene, perforation and abscess formation 
[11]. In addition, it is well known that resource-poor settings suffer 
from limited availability of imaging services to support the diagnosis 
and management of patients [12]. In this study, right lower quadrant 
tenderness was the most common positive parameter. However, 
it showed very poor specificity (5.6%), lower PPV and NPV when 
compared with the simple appendicitis triad.

Final (histologic) diagnosis was acute appendicitis in 75 patients while 
the rest 17 comprise of other diagnoses including normal appendix 
(14) carcinoid (1), lymphoid hyperplasia (1) and spirochete (1).

Amongst the patients with acute appendicitis, the frequency of 
triad parameters included right iliac fossa tenderness (73/75), 
anorexia (66/75) and migratory pain (57/75). The triad of the above 
parameters occurred in 52 out of the 75 patients with histologically 
proven acute appendicitis. The triad demonstrated a sensitivity of 
69.3%, specificity 64.7%, PPV 89.7% and NPV 32.4%.

Of the 75 patients with histologically proven appendicitis, the clinical 
triad positivity and negativity was encountered in 52 and 23 patients, 
respectively (p=0.012).

The diagnostic potential of the simple acute appendicitis triad is 
illustrated in [Table/Fig-2].



www.ijars.net Alexander Achile Aikoye et al., The Simple Acute Appendicitis Clinical Triad

International Journal of Anatomy, Radiology and Surgery. 2021 Jan, Vol-10(1): SO09-SO11 1111

Murphy JB. Two thousand operations for appendicitis, with deductions from his [3] 
personal experience. Am J Med Sci. 1904;128:187-211.
Alvarado A. A practical score for the early diagnosis of acute appendicitis. Ann [4] 
Emerg Med. 1986;15:557-64.
Ohle R, O’Reilly F, O’Brien KK, Fahey T, Dimitrov BD. The Alvarado score for [5] 
predicting acute appendicitis: A systematic review. BMC Medicine. 2011;9:139.
Bhangu A, Søreide K, Di Saverio S, Assarsson JH, Drake FT. Acute appendicitis: [6] 
Modern understanding of pathogenesis, diagnosis and management. Lancet. 
2015;386(10000):1278-87.
Hardin DM. Acute appendicitis: Review and update. Am Fam Physician. [7] 
1999;60:2027-34.
Berry J, Malt RA. Appendicitis near its centenary. Ann Surg. 1984;200:567-75.[8] 
Sartelli M, Baiocchi GL, Di Saverio S, Ferrara F, Labricciosa FM, Ansaloni L, et [9] 
al. Prospective Observational Study on Acute Appendicitis Worldwide (POSAW) 
World J Emerg Surg. 2018;13:19.
Nimmagadda N, Matsushima K, Piccinini A, Parc C, Strumwasser A, Lam L, [10] 
et al. Complicated appendicitis: Immediate operation or trial on nonoperative 
management? Am J Surg. 2019;217(4):713-17.
Shirah BH, Shirah HA, Alhadari WA. Perforated appendix- delay in presentation [11] 
rather than delay in surgical intervention: Retrospective database analysis of 
2573 Saudi Arabian patients in 10 years. International Journal of Scientific Study. 
2016;4(1):32-36.
Maru DS, Schwarz R, Andrews J, Basu S, Sharma A, Moore C. Turning a blind [12] 
eye: The mobilization of radiology services in resource-poor regions. Global 
Health. 2010;6:18. https://doi.org/10.1186/1744-8603-6-18.
Andersson RE. Meta-analysis of the clinical and laboratory diagnosis of [13] 
appendicitis. Br J Surg. 2004;91(1):28-37.
Graffeo CS, Counselman FL. Appendicitis. Emerg Med Clin N Am. 1996;14:653-71.[14] 
Petroianu A. Diagnosis of acute appendicitis. International Journal of Surgery. [15] 
2012;10(3):115-19.
Chen KC, Arad A, Chen KC, Storrar J, Christy AG. The Clinical Value of pathology [16] 
tests and imaging study in the diagnosis of acute appendicitis. Postgrad Med J. 
2016;92(1092):611-19.
Terasawa T, Blackmore CC, Bent S, Kohlwes RJ. Systematic review: Computed [17] 
tomography and ultrasonography to detect acute appendicitis in adults and 
adolescents. Ann Intern Med. 2004;141:537-46.

Rao PM, Rhea JT, Novelline RA, McCabe CJ, Lawrason JN, Berger DL, et al. [18] 
Helical CT technique for the diagnosis of appendicitis: Prospective evaluation of 
a focused appendix CT examination. Radiology. 1997;202(1):139.
Mostbeck G, Adam EJ, Nielsen MB, Claudon M, Clevert D, Nicolau C, et al. How to [19] 
diagnose acute appendicitis: Ultrasound first. Insights Imaging. 2016;7(2):255-63.
Berrington de González A, Mahesh M, Kim KP, Bhargavan M, Lewis R, Mettler F, [20] 
et al. Projected cancer risks from computed tomographic scans performed in the 
United States in 2007. Arch Intern Med. 2009;169:2071-77.
Smith-Bindman R, Lipson J, Marcus R, Kim KP, Mahesh M, Gould R, et al. [21] 
Radiation dose associated with common computed tomography examinations 
and the associated lifetime attributable risk of cancer. Arch Intern Med. 
2009;169:2078-86.
Soldo I, Radisic Biljak V, Bakula B, Bakula M, Simundic AM. The diagnostic [22] 
accuracy of clinical and laboratory parameters in the diagnosis of acute 
appendicitis in the adult emergency department population-A case control pilot 
study. Biochem Med (Zagreb). 2018;28(3):030712.
Laméris W, van Randen A, Go PM, Bouma WH, Donkervoort SC, Bossuyt PM, et [23] 
al. Single and combined diagnostic value of clinical features and laboratory tests 
in acute appendicitis. Acad Emerg Med. 2009;16:835-42. 
Andersson M, Andersson RE. The appendicitis inflammatory response score: A [24] 
tool for the diagnosis of acute appendicitis that outperforms the Alvarado score. 
World J Surg. 2008;32(8):1843-49.
Sammalkorpi HE, Mentula P, Leppäniemi A. A new adult appendicitis score [25] 
improves diagnostic accuracy of acute appendicitis-A prospective study. BMC 
Gastroenterol. 2014;14:114.
Chong CF, Adi MI, Thien A, Suyoi A, Mackie AJ, Tin AS, et al. Development of [26] 
the RIPASA score: A new appendicitis scoring system for the diagnosis of acute 
appendicitis. Singapore Med J. 2010;51(3):220-25.
Chong CF, Thien A, MackieA JA, Tin AS, Tripathi S, Ahmad MA, et al. Comparing [27] 
of RIPASA and Alvarado scores for the diagnosis of acute appendicitis Singapore 
Med J. 2011;52(5):340-45.
Maghrebi H, Maghraoui H, Makni A, Sebei A, Fredj SB, Mrabet A, et al. Role [28] 
of Alvorado score in the diagnosis of acute appendicitis. Pan Afr Med J. 
2018;29:56.
Hoffmann M, Anthuber M. Rationale Diagnostik der akuten Appendizitis [Rational [29] 
diagnostics of acute appendicitis]. Chirurg. 2019;90(3):173-77.

PArticulArS oF contriButorS:
1. Consultant, Department of General Surgery, Norfolk and Norwich University Hospital NHS Foundation Trust, Norwich, Norfolk, United Kingdom.
2. Consultant, Department of General Surgery, William Harvey Hospital, East Kent Hospitals NHS Foundation Trust, Ashford, Kent, United Kingdom.
3. Consultant, Department of General Surgery, William Harvey Hospital, East Kent Hospitals NHS Foundation Trust, Ashford, Kent, United Kingdom.
4. Consultant, Department of Pathology, William Harvey Hospital, East Kent Hospitals NHS Foundation Trust, Ashford, Kent, United Kingdom.
5. Consultant, Department of General Surgery, William Harvey Hospital, East Kent Hospitals NHS Foundation Trust, Ashford, Kent, United Kingdom.

PlAGiAriSm checkinG methodS: [Jain H et al.]

•  Plagiarism X-checker: Dec 02, 2020
•  Manual Googling: Sep 02, 2020
•  iThenticate Software: Nov 10, 2020 (16%)

etymoloGy: Author OriginnAme, AddreSS, e-mAil id oF the correSPondinG Author:
Alexander Achile Aikoye,
Department of Surgery, Norfolk and Norwich University Hospitals NHS Foundation Trust, 
Norwich, Norfolk, United Kingdom.
E-mail: alexander.aikoye@nhs.net

Date of Submission: dec 01, 2019
Date of Peer Review: mar 24, 2020
Date of Acceptance: Sep 11, 2020

Date of Publishing: Jan 01, 2021

Author declArAtion:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  NA
•  Was informed consent obtained from the subjects involved in the study?  NA
•  For any images presented appropriate consent has been obtained from the subjects.  NA

http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

