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L E A R N I N G  O B J E C T I V E S
s   Describe the anatomy of the 

appendix
s   Understand the histology of the 

appendix
s   Discuss the pathophysiology of 

appendicitis 
s   Review the details of the various 

types of risk scores   

Jacopo Berengario da Carpi (1460 – 1530), Italian physician, first described the human appendix in 
his publication Isagoge breves (1522 – English translation A short introduction to anatomy).1  He was 

considered the most important anatomist before Andreas Vesalius. Reginald H. Fitz, American physi-
cian, provided the first detailed description of acute appendicitis in 1886 providing a clear concept of 
the course of the disease and is credited with giving the disease its name (Figure 1).2
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Figure 1    Reginald H. Fitz
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DEFINITIONS
Acute appendicitis: The general term referring to sudden 
appendicitis that includes uncomplicated and compli-
cated appendicitis. 

Acute uncomplicated appendicitis: Usually referred to as 
uncomplicated appendicitis. A phlegmonous inflamed 
appendix without signs of necrosis or rupture. 

Complicated appendicitis: Occurs when focal or transmu-
ral necrosis is present that can lead to perforation. Also 
characterized by the presence of an abscess, phlegmon, 
and appendiceal rupture that can result in peritonitis. 

Guarding: A finding during an examination of the abdo-
men. It is an involuntary reflex of the patient during 
palpation of a tender abdomen. The patient tenses the 
abdominal wall muscles in an attempt to “guard” the 
area during palpation. 

Leukocytosis: Increase in the number of leukocytes in 
the circulating bloodstream. It can be a sign that the 
body is fighting an infection (bacterial or viral), inflam-
mation, injury, or stress, but can be a sign of other seri-
ous conditions such as bone marrow disorders and leu-
kemia. It can also temporarily occur because of intense 
exercise, pregnancy, and ingesting specific medications 
such as corticosteroids.

Periappendiceal fat stranding: Inflammation of the fat 
layer that surrounds the appendix. The fatty layer is nor-
mally dark in color but appears white and streaky on CT 
scan when the patient has appendicitis. During appen-
dicitis, inflammatory substances are released that cause 
fluid and immune cells to leak into the fat layer causing 
the small vessels and lymphatics in the fat to swell. It’s 
an important sign of acute appendicitis and can correlate 
with the severity of the condition.   

Phlegmon: Inflamed mass.  

The incidence of appendicitis in North America is 
approximately one occurrence per 1,000 people per year.3 
In the Unites States (U.S.) the incidence rate ranges from 
100 to 233 new cases per 100,000 individuals per year.4,5 In 
the U.S., approximately 300,000 hospital visits are reported 
annually because of appendicitis.6 Appendicitis remains 
one of most common surgical emergencies in pediatric 
patients.1,2 It is the fifth most common reason for hospi-
talization among children in the U.S.7 The peak incidence 
in children and adolescents is 10 to 19 years of age.2,3 Hos-
pitalization related to appendicitis costs approximately $3 
billion per year within the U.S.7-9  

Although acute appendicitis can occur at any age, it 
most commonly occurs between the ages of 5 to 45, sig-
nifying that the highest incidence of appendicitis occurs 
during childhood, adolescence, and early adulthood.10 The 
lifetime incidence of acute appendicitis is slightly higher 
in males occurring 8.6% as compared to 6.7% in females.11        

Combined with immature immunity and weakness of 
the appendix wall, perforation is more common in chil-
dren with appendicitis, which is one of the most serious 
health-related problems worldwide. When the diagnosis of 
appendicitis is made in less than 24 hours in children 5 – 
12 years of age the perforation rate is approximately 7%, if 
between 24 – 48 hours it increases to 38%, and if more than 
48 hours is as high as 98%.12    

A N A T O M Y  A N D  P H Y S I O L O G Y  O F  T H E  A P P E N D I X
Simply put, the appendix is a narrow, elongated, blind-
ended tube that is attached to the posteromedial end of 
the cecum. It is suspended from the terminal ileum by the 
mesoappendix, a fold of mesentery (Figure 2). In adults, 
the appendix is typically 6 – 10 cm in length and 3 - 8 mm 
in diameter with a 1 – 3 mm lumen (Figure 3).1,2 In the neo-
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Figure 5:- Appendix anatomy. 

 

 
Figure 6:- Left sided caecum and appendix due to intestinal malrotation. 

 
Anatomy (12) 
It’s a narrow blind ending tube like structure around 6-10cm is vermiform (worm like) appendix. Outer diameter 
varies between 3 and 8 mm whereas the luminal diameter is around 1 to 3 mm. Below the ileocolic junction, the 
appendix joins the posteromedial wall of the caecum. Appendix at 3 years of age reaches its mature dimension. The 
tip of the appendix may be located at several position retrocolic, retrocaecal, pelvic, pre or post ileal and sub-caecal 
are other such various position where they can be traced. A continuous layer of longitudinal muscle formed by 
coalescence of the three taenia coli is found. Appendix lumen is narrowed due to sub mucosal lymphoid tissue. 
 
 

Cecum

Appendix

 Mesoappendix

Ileum

 Ascending colon

Free taenia

Figure 2      
Appendix 
anatomy
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The appendix forms in the midgut of the fetus. At week 
6 the cecal diverticulum has formed and is the origin for 
the development of the cecum and appendix.13 The appen-
dix is visible by the 8th week of pregnancy.2 As the colon 
develops and elongates, the cecum and appendix medially 
rotate along with the rest of the midgut and descend into 
the right lower quadrant (RLQ). During the 14th and 15th 
weeks of pregnancy, the mucosa within the appendix devel-
ops lymphoid tissue, contributing to the suggestions made 
in recent multiple studies that the appendix has a function 
in immunity.13 (This will be discussed in the Part 2 article.) 
By the age of 2 – 3 years, the appendix has matured.2   

The layers are the same as the colon – mucosa, submu-
cosa, muscularis propria, and serosa (Figure 4). However, 
the appendix differs from the other sections of the colon in 
that it contains a large concentration of lymphoid tissue, 
particularly in younger children. The significance of the 
presence of the lymphoid tissue and its relation to appen-
dicitis in young patients is discussed later in the article. 

The position of the appendix can vary and is catego-
rized into five locations depending on the positional rela-
tionship to the cecum, ileum, and pelvis (Figure 5).1 The 
positions can be remembered by applying clock positions: 

•	 Retrocecal – The most common position, behind the 
cecum at the 11:00 position. 

•	 Post-ileal – Posterior to the terminal ileum at the 1:00 
or 2:00 position. 

•	 Pre-ileal - Anterior to the terminal ileum at the 1:00 
or 2:00 clock position. 

•	 Pelvic – Descending over the pelvic brim at the 5:00 
position. 

•	 Subcecal – Below the cecum at the 6:00 position. 
The appendix also changes position in pregnant women 

depending on the month of pregnancy (Figure 6). (In the 
figure, ASIS refers to the anterior superior iliac spine). 

Vascular Supply
The arterial supply is from the appendicular artery, a 
branch of the ileocolic artery which is a branch of the 
superior mesenteric artery.1 The venous drainage occurs 
through the appendicular vein to the ileocolic vein, which 
is a branch of the superior mesenteric vein that drains 
through the liver via the hepatic portal vein.1 The appen-
dicular artery and vein are contained in the mesoappen-
dix (Figure 7). 
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Clinical Feature 
The chief presenting complaints of acute appendicitis is periumbilical pain which last for 6 hours and then gets 
localised to right iliac fossa. 
 
Symptom 
1. Most commonly seen is vomiting around 70% of patient. 
2. Anorexia 
3. Diarrhoea 
4. Obstipation initiates before abdominal pain. 

 
Clinical Sign 
Appendicitis is a more of clinical diagnosis rather than a radiological diagnosis. Its presentation begins with vague 
periumbilical visceral pain from a dilated appendix that migrates to the right inferior fossa and later turns to be 
somatic due to contact with serosa of the inflamed appendix against parietal peritoneum. The nature of the pain is 
migratory and settle down at McBurney point (one third of the distance from ASIS to Umbilicus). Rosving sign is 
elicited by palpation over the left lower quadrant and pain present in the right lower quadrant. Dunphys sign raised 
intensity of pain with coughing. Psoas sign is due to the continuous irritation of psoas muscle making the patient to lie 
with right hip flexed for pain relief. Obturator sign is a spasm of obturator internus on flexion and internal rotation of 
the hip joint. Inflamed appendix comes in contact with the muscles which causes pain in hypogastrium famously 
known as obturator test. 
 
Laboratory Findings 
There is a significant inflammatory response associated with appendicitis and relates to the severity of appendicitis. 
There is mild leukocytosis in a patient with acute and uncomplicated appendicitis, mostly polymorphonuclear 
prominence. In the case of uncomplicated appendicitis, it’s unusual for the count to be more then 18000cell/mm3. 

 
Figure 14:- Cut section of appendix. 

 
 

 
Figure 15:- Colonoscopy view of the lumen of the appendix. 

Figure 3     
Colonoscopy 
view of the 
lumen of the 
appendix

Figure 4    
Histology of 
appendix

Figure 5    
Various 
positions 
where the 
appendix can 
be located 

Figure 6    
 Location of 
appendix 
during 
pregnancy
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er patient prone to appendicitis because of lymphoid 
hyperplasia leading to inflammation and ischemia.11 The 
inflammation increases the risk for perforation, the for-
mation of an abscess, and proceeding peritonitis. Infancy 
through early middle childhood, the omentum is con-
tinuing to develop. It is during this period of time that it 
is not able to contain the purulent material that escapes 
when an appendiceal perforation occurs.12 Therefore, the 
reason for peritonitis following perforation more likely 
happens in children.

In adults, acute appendicitis is commonly caused by 
fecaliths, infections, or tumors.10   Appendiceal neoplasms 
occur in 1.2 cases per 100,000 in the U.S. Gastroentero-
pancreatic neuroendocrine tumors (GEP-NETs), also 
called carcinoid tumors, are one of the common types of 
appendiceal malignancies.14 The neoplasm usually forms 
a 2 cm to 3 cm mass at the distal tip.13 Fortunately, they 
rarely metastasize and if that occurs the primary meta-
static sites are the liver and lymph nodes, thus prompt-
ing clinical evaluations of the liver and lymph nodes 
in patients suspected for GEP-NET. Because the tumor 
forms in the distal tip, they rarely cause an obstruction 
and can remain asymptomatic.13 However, 10% of the 
tumors form at the base of the appendix and can cause 
appendicitis. An appendectomy that demonstrates nega-
tive margins is the only procedure that needs to be per-
formed when the tumor is less than 1 cm in size.10 How-
ever, a right hemicolectomy will be performed for tumors 
that are more than 2 cm in size, as well as if there are 
enlarged lymph nodes or mesenteric invasion.11    

Irrespective of the cause, the obstruction of the lumen 
causes an increase in both the intraluminal and intramu-

Nerve Supply
Sympathetic and parasympathetic branches of the 

autonomic nervous system innervate the appendix. The 
parasympathetic innervation arises from the fibers of 
the vagus nerve (CN X) and the sympathetic fibers arise 
from the lateral horns of the inferior thoracic spinal 
cord.1 A clinically important note to remember is that 
the afferent nerve fibers of the appendix travel along the 
sympathetic pathway in reverse and attach to the spinal 
cord at the T10 level accounting for why the patient ini-
tially feels visceral pain in the central area of the abdo-
men during the early stages of appendicitis.1 

Lymphatic Drainage
The lymphatic drainage follows the arterial course in 

reverse from a single node contained within the meso-
appendix to the ileocolic lymph nodes that surround the 
ileocolic artery and drainage proceeds into the superior 
mesenteric lymph nodes.1,13  

E T I O L O G Y  A N D  P A T H O P H Y S I O L O G Y  O F 
A P P E N D I C I T I S
Appendicitis is caused by the obstruction of the appen-
diceal lumen leading to inflammation. There are various 
causes of the obstruction such as appendiceal tumors, 
fecaliths, and hyperplasia of the lymphoid tissue, result-
ing in acute appendicitis. It is important to understand 
that the causes of the obstruction vary with age groups, 
emphasizing the need to take under consideration the 
specific factors that affect each age group when evaluat-
ing and diagnosing appendicitis. 

In children and adolescents, the appendix contains a 
great quantity of lymphoid tissue that makes the young-

Figure 7    Arterial supply: (A) Diagram of blood supply, (B)  Mesoappendix displayed demonstrating the appendicular artery

ISSN: 2320-5407                                                                         Int. J. Adv. Res. 11(12), 1121-1146 

1127  

Blood Supply Of Appendix 
Its supplied by appendicular artery branch of the ileocolic artery which is a branch of the superior mesenteric artery. 
 
Venous Drainage 
Venous tributary of appendix drains into superior mesenteric vein. 

 
Lymphatic drainage of Appendix 
Appendix lymphatic drainage is to ileocolic lymph node along the ileocolic artery and mesoappendix. The efferent 
lymphatic vessel goes to a superior mesenteric lymph node. 
 

. 
Figure 7:- Mesoappendix displayed demonstrating the appendicular artery. 

 
Appendix Nerve Supply 
The appendix is supplied by the parasympathetic and sympathetic nerve. Vagus nerve gives off the parasympathetic 
supply and lower thoracic part of the spinal cord gives off sympathetic nerve fibre. 

 
Figure 8:- Blood supply of Appendix. 

 

A B

Terminal part of ileocolic

Cecal branches

Appendicular
artery

Ilcal branches

Vermiform process

110 |     The Surgical Technologist     |     MARCH  2026



ral pressures. The pressure produces the inability for 
lymph fluid to properly flow, occludes small vessels and 
causes thrombosis.10 The appendix becomes distended 
because of the accumulation of mucus and the lack of 
lymphatic and vascular circulation that causes the wall 
of the appendix to necrose. Additionally, bacteria accu-
mulate inside the appendix, beginning with aerobic 
microorganisms in the early stages of appendicitis fol-
lowed by a mixture of aerobic and anaerobic microor-
ganisms such as Bacteroides, Escherichia coli, and Pseu-
domonas.10 The appendix is prone to perforation when it 
has become grossly inflamed and swollen and advanced 
necrosis has occurred.       

D I A G N O S I N G  A P P E N D I C I T I S
Physical Signs and Symptoms and Examination
Achieving an accurate diagnosis is obviously paramount 
to being able to properly treat the patient because there 
are multiple other pathologies that mimic the symp-
toms of appendicitis. For example, gastroenteritis is one 
of the most common misdiagnoses, with a history of 
diarrhea a common presentation.12 To achieve an accu-
rate clinical diagnosis, physicians rely on the physical 
signs and symptoms presented by the patient, labora-
tory results, and possibly imaging results. Most patients 
seek treatment when they are affected by the classic 
group of symptoms – diarrhea, fever, malaise, nausea 
and vomiting, and RLQ. The patient may not exhibit 
all  the symptoms with fever and RLQ pain occurring 
most often. Approximately 40% of patients with acute 
appendicitis have a fever.10 

Initially, the primary symptom of acute appendicitis 
is diffuse or periumbilical pain caused by stimulation of 
the visceral afferent fibers that travel along the sympa-
thetic innervation and enter the spinal cord at the T10 
level.11 As the appendix becomes more inflamed, it irri-
tates the parietal peritoneum causing the classic sign of 
pain in the pain in the RLQ. The abdomen is most tender 
at McBurney’s point located one-third the distance from 
the right anterior superior iliac spine to the umbilicus 
(Figure 8).13  

There are three signs that can be encountered dur-
ing the physical examination in patients with suspected 
appendicitis, but it must be emphasized that these signs 
are not diagnostic. The Dunphy sign, described by the 
physician John Dunphy (1908 – 1981) in his book Physi-
cal Examination of the Surgical Patient (1975), is when 
the patient experiences increased abdominal pain when 
coughing.10,15 The Rovsing sign, established by the Dan-
ish surgeon Niels Rovsing (1862 – 1927), is RLQ pain 
that is prompted by palpation of the left lower quad-
rant.10,16 If the surgeon has the patient extend their right 
leg it can elicit RLQ pain indicating a positive psoas 
sign.10 The pain occurs because of irritation to the psoas 
muscle by the inflamed appendix, accounting for the rea-
son why some patients flex the hip to shorten the muscle 
and relieve the pain. 

Figure 8    McBurney’s Point

Appendicitis remains one 

of most common surgical 

emergencies in pediatric 

patients.
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The timeline for symptoms in acute appendicitis var-
ies; however, symptoms may continue for 12 to 24 hours 
and possibly beyond 48 hours.10 Approximately 75% of 
patients with acute appendicitis will present within the 
24 hours of the onset of symptoms.10 The risk of rup-
ture also varies, with approximately 2% of cases ruptur-
ing within 36 hours after the onset of symptoms and the 
risk increases every 12 hours that passes.10 However, the 
younger the patient the earlier the perforation has been 
shown to occur. Approximately 70% of patients less than 
three years of age experience perforation within 48 hours 
of the onset of symptoms.12  

Scoring Systems for Diagnosing Young Patients
To assist physicians in diagnosing infants, young chil-

dren, and adolescents three scoring systems have been used 
for several years that are based on signs, symptoms, and 
laboratory values – Alvarado Score, Pediatric Appendicitis 
Risk Calculator, and Pediatric Appendicitis Score. However, 
before going into detail about the scoring systems, it will 
help to review the normal laboratory values for neutrophils 
and gain an understanding of the term “left shift”. 

Leukocytes make up approximately 1% of the total 
blood volume in healthy adults (see Table 1).17,18 The five 
types of leukocytes in order from highest percentage to 
lowest are neutrophils, basophils, lymphocytes, mono-
cytes, and eosinophils. Neutrophils make up approxi-
mately 55% - 70% of leukocytes with an average blood 
count of 2,400 – 7,000 cells per microliter (these num-
bers are averages and can vary according to the research 
article consulted).17,18 Of patients with appendicitis, 
approximately 80% - 85% will have a leukocyte count 
above normal.19 About 78% of adults with appendicitis 
have a neutrophil count that is over 75% of their leuko-
cytes, referred to as neutrophilia.19 Among children, 
93% will exhibit neutrophilia.19 

The term “left shift” has been a laboratory term used 
for many years to refer to the abnormal increase in the 
proportion of immature neutrophils in the circulating 
blood.3,20 It is used to indicate that the bone marrow 
has increased the proceduction of neutrophils that are 
released into the bloodstream prematurely in response to 
an infection or inflammation. Historically, when hema-
tologists or laboratory technicians were viewing leuko-
cytes through the microscope there would be a diagram 
of the line of neutrophils from the most immature on the 
left to fully mature on the right. Even though modern day 
microscopes no longer have the old style key for count-
ing leukocytes to include neutrophils, the term has stuck 
throughout history and is still in use.

The modified Alvarado Score for Acute Appendicitis 
has seven diagnostic categories in which a point system 
is used of either 1 or 2 points. Two points are given for 
RLQ tenderness and leukocytosis.3 One point is given 
for fever, rebound tenderness in the RLQ, migration of 
pain to the RLQ, anorexia, and nausea or vomiting.10 
The highest score a patient can be assigned is 9 points. A 
score of 7 points or higher is a good indicator for acute 
appendicitis.     

 The Pediatric Appendicitis Score (PAS) also uses a 
point system based on eight signs, symptoms, and labo-
ratory values. Two points are given for RLQ tenderness 
when coughing or palpation and tenderness over the 
right iliac fossa.3  One point is given for anorexia, fever 
of more than or equal to 38.0 degrees C, nausea or vom-
iting, leukocytosis of more than 10,000, neutrophilia of 
more than 7,500, and migration of pain to the RLQ.3 Less 
than 4 points is a low risk PAS and other causes of the 

Age Group Leukocyte Count Per  
Microliter of Blood 

0 – 2 weeks 9,000 to 30,000/mm3 

2 – 8 weeks 5,000 to 21,000/mm3

2 months to 6 years 5,000 to 19,000/mm3

6 – 18 years 4,800 to 10,800/mm3

19+ 4,500 to 10,500/mm3

TABLE 1: NORMAL LEUKOCYTE COUNTS ACCORDING TO AGE 
GROUP17 

Achieving an accurate diagnosis 

is obviously paramount to being 

able to properly treat the patient 

because there are multiple other 

pathologies that mimic the symp-

toms of appendicitis
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acute abdominal pain should be considered. A score of 
4 to 6 is an indicator that imaging, such as abdominal 
computed tomography (CT) scan,  magnetic imaging 
resonance (MRI) or ultrasound (US), can be helpful in 
arriving at a definitive diagnosis. A score of more than 6 is 
a high risk PAS and a surgical consult should be arranged.  

 The Pediatric Appendicitis Risk Calculator (pARC) 
is also based on eight categories but does not use a scor-
ing system. Rather, the physician indicates what are the 
signs, symptoms, and laboratory values to arrive at a 
diagnosis. The pARC is intended for use in children 
more than or equal to 5 years of age with a duration of 
acute abdominal pain less than 96 hours. Multiple stud-
ies have shown that the pARC is possibly better than 
the PAS as it more accurately quantifies risk, improving 
imaging decisions by the physician and leading to fewer 
false positives.21,22 It provides a continuous score rather 
than a point system cutoff to assist physicians in ruling 
patients in or out. The clinical signs and symptoms that 
are recorded include duration of pain in hours, white 
blood cell count, percentage of neutrophils, presence of 
maximum RLQ tenderness, presence of guarding, and 
history of migration of RLQ pain.23    

Imaging Modalities
Acute appendicitis is primarily diagnosed based on clin-
ical evaluation and history and physical examination of 
the patient. However, imaging such as CT scan, MRI, 
or US may be used as an adjunct in arriving at a diag-
nosis. CT scan with intravenous contrast has diagnostic 
accuracy and excellent visualization of the appendix.11 
It is particularly useful to evaluate complications asso-
ciated with acute appendicitis including presence of an 

abscess, fistula formation, and perforation. The criteria 
for diagnosing appendicitis when CT scan is used include 
an appendix with an outer diameter of more than 6 mm to 
9 mm, a thick appendiceal wall that measures more than 
2 mm to 3 mm, periappendiceal fat stranding, inflamed 
tissue at the appendiceal base, and the presence of a feca-
lith.11 A fecalith can be easily detected with CT scan (Fig-
ure 9). However, the main disadvantages are exposing 
young patients to ionizing radiation when their tissues 
are more radiosensitive and the higher cost.4,20   

Ultrasound is the preferred imaging modality for chil-
dren and pregnant women because of the lack of ionizing 
radiation and contrast media (Figure 10).10,20 It is more 
convenient because it can be performed at the bedside 
and is less expensive. However, the disadvantage is that 
it has a lower diagnostic accuracy when compared to CT 
scans, with reports of 50% to 80% of normal appendices 
not visualized on US.10 A primary limitation is its use in 
patients with an unhealthy weight. The increase in the 
adipose tissue makes it challenging to visualize the appen-
dix and assess for signs of appendicitis.10   

Abdominopelvic MRI is also useful when US results 
are inconclusive. It is equal to CT scans in accuracy and 
visualization of the appendix, without the risk of ioniz-
ing radiation. However, it has several limitations includ-
ing high cost, the need for a specialized interpreter who 
has the skills for interpreting the images and longer scan 
times. Because of the increased scan time, younger chil-
dren may require sedation. Additionally, intravenous gad-
olinium contrast should not be used in pregnant women 
because of placental diffusion.11  

Conditions That Can Mimic Acute Appendicitis in Infants 
and Sexually Active Adolescents
There is a wide range of conditions that can cause abdom-
inal pain that may mimic acute appendicitis. Thorough 

Figure 9    Abdominal contrast enhanced computed tomography scan 
showing a fecalith (blackarrow) at the base of a distended (>6 mm) 
appendix with intramural gas (white arrow).

ISSN: 2320-5407                                                                         Int. J. Adv. Res. 11(12), 1121-1146 

1131  

Risk factor for perforation of the appendix 
1. Extreme age 
2. Immunosuppression 
3. Diabetes mellitus 
4. Faecolith obstruction 
5. Pelvic appendix 
6. Previous abdominal surgery. 

 
Figure16:- Abdominal contrast enhanced computed tomography scan showing a faecolith (black arrow) at the base 

of a distended (>0.6cm) appendix with intramural gas (white arrow). 
 

 
Figure 17:- Barium enema radiograph demonstrating faecoliths of the appendix (arrow) with distal stricture of the 

appendix. 

Figure 10    Ultrasound of acute appendicitis
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Figure 11:- Histology of Appendix. 

 
Figure 12:- Ultrasound of normal Appendix. 

 

 
Figure 13:- Ultrasound of Acute Appendicitis. 
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clinical evaluation that includes history and physical 
examination and laboratory and imaging studies are 
essential to rule appendicitis in or out. The following 
are examples of those conditions. 
•	 Ectopic pregnancy – Should be ruled out in sexu-

ally active adolescent females. It can present with 
lower abdominal pain, amenorrhea, and possibly 
vaginal bleeding.11 

•	 Gastroenteritis – As previously stated, gastroenteri-
tis is a common misdiagnosis. It causes symptoms 
like appendicitis including abdominal pain, diar-
rhea, nausea and vomiting.

•	 Intussusception – The condition may be initially 
missed when the patient is being evaluated because 
it mimics the pain symptoms of appendicitis. It 
presents with intermittent, severe abdominal pain 
and an abdominal mass that can be felt upon 
palpation. 

•	 Pelvic inflammatory disease – This condition 
should be considered in sexually active adolescent 
women who present with lower abdominal or pelvic 
pain.11  
Part 2 will include a broad discussion of the various 

facets of an appendectomy and focus on the recent infor-
mation regarding antibiotic non-operative treatment. 

R E F E R E N C E S
1.	 Smith HF. A review of the function and evolution of the cecal appendix. 

Anat Rec. 2023; 306(5): 972-982. doi: 10.1002/ar.24917
2.	 Perumal B. Appendicitis inflammatory response score for diagnosis of 

acute appendicitis as compared to Alvarado score. Int J Adv Res. 2023; 
11(12): 1121-1146. doi: 10.21474/IJAR01/18086

3.	 Ebell MH. Diagnosing appendicitis in children and adolescents with 
abdominal pain. Am Fam Physician. 2023; 107(3): 301-302. 

4.	 Bucklus MT, McGrath B, Monk J, Grim R, Bell T, Ahuja V. Changing epi-
demiology of acute appendicitis in the United States: study period 1993 
– 2008. J Surg Res. 2012; 175(2): 185-190. doi: 10.1016/j.jss.2011.07.0717

5.	 Sahm M, Koch A, Schmidt U, Wolff S, Pross M, Gastinger I, Lippert H. 
Acute appendicitis – clinical health-service research on the current sur-
gical therapy. Zentralbl Chir. 2013; 138(3): 270-277. doi: 10.1055/s-0031-
1283947

6.	 Addiss DG, Shaffer N, Fowler BS, Tauxe RV. The epidemiology of appen-
dicitis and appendectomy in the United States. Am J Epidemiol. 1990; 
132(5): 910-925. doi: 10.1093/oxfordjournals.aje.a115734

7.	 Santos LC, Gao J, Filho RCF, Mejia PE, Robinson LB, Camargo, Jr CA. 
National trends in hospitalizations for appendectomy in children, 2001-
2017. Turk J Anaesthesiol Reanim. 2025; 53(3): 122-131. doi: 10.4274/
TJAR.2025.241755

8.	 Bucholz EM, Toomey SL, Schuster MA. Trends in pediatric hospitaliza-
tion and readmissions: 2010-2016. Pediatrics. 2019; 143(2): e20181958

9.	 McDermott KW, Liang L. Overview of operating room procedures dur-
ing inpatient stays in U.S. Hospitals, 2018. 2021. Healthcare Cost and Uti-

lization Project (HCUP) Statistical Briefs. Statistical Brief #281. Accessed 
January 12, 2026.  https://www.ncbi.nlm.nih.gov/books/NBK574416/

10.	Lotfollahzadeh S, Lopez RA, Deppen JG. Appendicitis. StatPearls. 
Updated February 12, 2024. Accessed January 13, 2026. https://www.
ncbi.nlm.nih.gov/books/NBK493193/

11.	Waseem M, Wang CF. Pediatric appendicitis. StatPearls. Updated June 
17, 2025. Accessed January 12, 2026. https://www.ncbi.nlm.nih.gov/
books/NBK441864/

12.	Marzuillo P, Germani C, Krauss BS, Barbi E. Appendicitis in children less 
than five years old: a challenge for the general practitioner. World J Clin 
Pediatr. 2015; 4(2): 19-24. doi: 10.5409/wjcp.v4.i2.19

13.	Hodge BD, Kashyap S, Khorasani-Zadeh A. Anatomy, abdomen and pel-
vis: appendix. StatPearls. Updated August 8, 2023. Accessed January 12, 
2026. https://www.ncbi.nlm.nih.gov/books/NBK459205/

14.	Van de Moortele M, De Hertogh G, Sagaert X, Van Cutsem E. Appen-
diceal cancer: a review of the literature. Acta Gastroenterol Belg. 2020; 
83(3): 441-448. 

15.	Rastogi V, Singh D, Tekiner H, Ye F, Mazza JJ, Yale SH. Abdominal phys-
ical signs of inspection and medical eponyms. 2019; 17(3-4): 115-126. 
doi: 10.3121/cmr.2019.1420

 16.	Hognason K, Swan KG. Niels Thorkild Rovsing: the surgeon behind the 
sign. Am Surg. 2014; 80(12): 1201-1206.

17.	University of Rochester Medical Center. White Blood Cell Count. 2025. 
Accessed January 13, 2026. https://www.urmc.rochester.edu/encyclope-
dia/content?contenttypeid=167&contentid=white_cell_count

18.	Alberts B, Health R, Johnson A, Morgan D, Raff M, Roberts K, Walter P. 
Molecular Biology of the Cell. 7th ed. W.W. Norton & Company; 2022.

19.	Craig S. Appendicitis workup. Medscape. Updated November 9, 
2022. Accessed January 12, 2026. https://emedicine.medscape.com/
article/773895-workup#c8

20.	Sogunro OA. Diagnosing acute appendicitis. Medmastery. 2021. 
Accessed January 13, 2026. https://www.medmastery.com/magazine/
diagnosing-acute-appendicitis?srsltid=AfmBOoqqbGgwW6kmdT1M
bS3KrtRNRHFcUDF_tUzrpIUmMS_8zgaNH7xU

21.	Becker CR, Bergmann KR, Vazquez-Benitez G, Bretscher BM, Kharban-
da AB. Resource utilization and outcomes among children risk strati-
fied by pediatric appendicitis risk calculator at a tertiary pediatric center. 
Acad Emerg Med. 2022; 29(4): 415-422. doi: 10.111.acem.14433

22.	Ballard DW, Vinson DR, Vazquez-Benitez GE, Warton EM, Cotton D, 
Kharbanda EO, Kharbanda AB. 227 validation of a risk calculator for 
pediatric appendicitis in the community emergency department set-
ting. Ann Emerg Med. 2018; 72(4): S90. doi: 10.1016/j.annemerg-
med.2018.08.232

23.	Kharbanda AB, Tam D. Pediatric appendicitis risk calculator (pARC). 
MDCalc. 2026. Accessed January 13, 2026. https://www.mdcalc.com/
calc/10201/pediatric-appendicitis-risk-calculator-parc

       

114 |     The Surgical Technologist     |     MARCH  2026



5.	 The appendicular artery is a branch of the:
a.	 ileocolic artery.
b.	 anterior cecal artery.
c.	 right colic artery.
d.	 inferior mesenteric artery.

6.	 Which of the following is a common misdi-
agnosis of appendicitis?

a.	 Esophagitis
b.	 Mesenteric ischemia
c.	 Peptic ulcer
d.	 Gastroenteritis

7.	 Which of the following refers to the patient 
experiencing pain upon flexing the hip?

a.	 Rovsing sign
b.	 Psoas sign
c.	 Obturator sign
d.	 Dunphy sign
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1.	 What percentage of patients with acute 
appendicitis have a fever?

a.	 40%
b.	 35%
c.	 30%
d.	 25%

2.	 What histologically differentiates the 
appendix from the rest of the colon?

a.	 Tissue layers are thinner 
b.	 There are only three layers
c.	 Contains lymphoid tissue
d.	 Is not attached by mesentery

3.	 Which white blood cell’s count increases 
during appendicitis?

a.	 Lymphocytes
b.	 Eosinophils
c.	 Monocytes
d.	 Neutrophils

4.	 Where is the abdomen most tender when 
the pain has localized?

a.	 Periumbilicus
b.	 Left lower quadrant
c.	 McBurney’s point
d.	 Pubic tubercle

8.	 What is the reason for patients initially 
feeling pain from appendicitis in the 
middle of the abdomen?

a.	 Afferent nerve fibers attached atT10 level 
of spine.

b.	 Vagus nerve is irritated by the inflamma-
tion.

c.	 Appendicitis causes inflammation of sur-
rounding tissues.

d.	 Fluid buildup places pressure on the peri-
toneal layer. 

9.	 What is the most common anatomic posi-
tion of the appendix?

a.	 Subcecal
b.	 Pelvic
c.	 Post-ileal
d.	 Retrocecal

10.	 What should the CST be ready for the sur-
geon to perform if a GEP-NET is larger 
than 2 cm?

a.	 Ileectomy
b.	 Right hemicolectomy
c.	 Appendectomy
d.	 Total colectomy
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