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Abstract 

Objective: To describe the presenting clinical fi ndings of patients with acute appendicitis and 
compare them with those described in the medical literature. To corroborate a common medical 
myth among Hispanic physicians regarding the presentation of acute appendicitis.

Methods: This was a retrospective multicenter chart review of patients diagnosed post-
operatively with appendicitis after presenting to fi ve different Emergency Departments in Southern 
Puerto Rico (PR).

Results: A total of 1,540 patients with pathologically confi rmed cases of appendicitis were 
enrolled in our study. Of the study population, 45% were female, and 55% were male, and 43% 
were over 21 years old. Reported symptoms in our study showed that 98% of the patients had 
abdominal pain, 47% had nausea, and only 17.6% presented with anorexia.

Conclusion: It was our main objective to compare the presenting signs and symptoms of 
patients with acute appendicitis in our Hispanic population in southern PR with those found 
in primary medical textbooks and literature. We gathered information regarding signs and 
symptoms, as well as laboratory and radiographic data of patients with positive pathologic 
exams for appendicitis. Of the 1,540 patients with confi rmed appendicitis, only 17.6% presented 
with anorexia. Our fi ndings demonstrate that the rate of anorexia in the studied population is 
signifi cantly lower when compared to current literature. The absence of anorexia, once considered 
a hallmark of appendicitis, must not lead the physician to rule out this diagnosis in the Hispanic 
population.
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Introduction
Abdominal pain is a common complaint in the emergency 

department (ED); it is one of the most complex presenting 
symptoms with an extensive array of possible differential 
diagnoses. At any given ED, life-threatening conditions 
must be excluded as possible diagnoses to prevent deadly 
complications. A common life-threatening abdominal 
condition is acute appendicitis [1-19].

The appendix was once considered a vestigial organ but 
is now well recognized as being an immunologic organ that 
actively participates in the secretion of immunoglobulins. One 
in one thousand (1/1,000) persons in the general population 
will be diagnosed with acute appendicitis [1,4,5,15]. 

There is no gender or age predilection for this condition. 
Appendectomy for appendicitis is the most commonly 
performed emergency operation worldwide [3,7,15,17]. 
Appendicitis occurs most commonly in the young, with 40% 
of the cases occurring in patients between the ages of 10 and 
29 years old [15,17].

The presentation of acute appendicitis usually begins with 
diffuse, epigastric, or periumbilical pain of visceral origin 
that progresses to a parietal-derived pain that is localized to 
a speciϐic region—usually in the right lower quadrant (RLQ). 
Commonly associated symptoms have been described, such 
as anorexia, nausea, vomiting, and fever [1,3,5,7,12,15,17].

The differential diagnosis of acute appendicitis depends 
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on four major characteristics: the anatomic location of the 
inϐlamed appendix, the stage of the process (i.e., simple or 
ruptured), the patient’s age, and the patient’s sex [15,17] 
(Table 1).

This retrospective cohort study included patients that 
were diagnosed post-operatively with acute appendicitis. 
The initial presentation, physical examination, and 
laboratory values were reviewed in order to improve the 
early identiϐication of patients with acute appendicitis. The 
study was organized by the Departments of Emergency 
Medicine of Hospital Episcopal San Lucas (HESL) and Ponce 
Health Sciences University-School of Medicine (PHSU-SOM), 
both of which are located in Ponce, PR. The information was 
extracted from patient medical records from several hospitals 
in the southern region of PR, including HESL in Ponce, HESL in 
Guayama, Saint Luke’s Memorial Hospital in Ponce, Hospital 
San Cristobal in Ponce, and Hospital Metropolitano Dr. Tito 
Mattei in Yauco (Figure 1).

Methods
Available medical records of appendectomies performed 

at ϐive hospitals in southern PR from January 1, 2008, through 
December 31, 2014 were reviewed. The hospital medical 
records of all patients with a post-surgical diagnosis of acute 
appendicitis were retrieved and studied. Only those cases 
conϐirmed as acute appendicitis by pathological examination 
were included in the study.

The following demographic data was obtained from 
medical records: age, sex, and ethnicity. From the visit to 
the ED, the data collected included the chief complaint and 
symptoms presented in the ED. The symptoms presented 
that this study emphasized on when extracting data included: 
abdominal pain, fever (deϐined as a temperature of 38°C or 
above), anorexia, nausea, vomiting, diarrhea, constipation, 
and dysuria. Clinical ϐindings of pain and location, as well as 
the presence or absence of guarding, rebound tenderness, 
psoas sign, obturator sign, Rovsing’s sign, cervical motion 
tenderness, and rectal tenderness were also documented. 
Laboratory and imaging studies data as well as pathological 
examinations were obtained for each patient. Leukocytosis 
was deϐined as a white blood cell (WBC) count greater than 
11,000/uL, and pyuria was considered present when more 
than 10 WBC/hpf were found on urinalysis [12,13]. The time 
intervals from the onset of symptoms to presentation in the 
ED, though varied, were divided in days: less than one day, 
one day to four days, and more than four days. 

This study was approved by the IRB. Patient identiϐiers 
were not included in the data gathering process of this 
retrospective study; thus, patient informed consent forms 
were not required.

Results
Acute appendicitis was pathologically conϐirmed in 1,679 

patients. One hundred thirty-nine of those patients were 
excluded because records were incomplete, or patients were 
not of Hispanic ethnicity. A total of 1,540 medical charts were 
reviewed and studied.

Of the 1540 patients with conϐirmed acute appendicitis, 
55% were male and 45% were female, yielding a ratio of 
1.22 to 1. Patients were divided into pediatric (younger 
than 21 years old) and adult (21 years or older); 57% of the 
population was younger than 21 years old, and 43% of the 
population was 21 years or older. The study sample was 
divided based on two surgical criteria: perforated appendix 
and non-perforated appendix. 

The average time since onset of symptoms to medical 
evaluation for pediatric patients was 1.7 days, and for adult 
patients the average was 1.4 days. Regarding perforation vs. 
non-perforation, the average time since onset of symptoms 
to medical evaluation was 1.4 days for patients with 
non-perforated appendicitis and 2.2 days for those with 
perforated appendicitis.

Table 1: Differential Diagnosis of Acute Appendicitis.
Gastrointestinal Gynecologic Genitourinary

 Abdominal Pain, Cause 
Unknown

 Cholecystitis
 Crohn’s Disease
 Diverticulitis
 Duodenal Ulcer
 Gastroenteritis
 Intestinal Obstruction
 Intussusception
 Meckel’s Diverticulitis
 Mesenteric Lymphadenitis
 Necrotizing Enterocolitis
 Neoplasm (Carcinoid, 

Carcinoma, Lymphoma)
 Omental Torsion
 Pancreatitis
 Perforated Viscus
 Volvulus

 Ectopic Pregnancy
 Endometriosis
 Ovarian Torsion
 Pelvic Infl ammatory Disease
 Ruptured Ovarian Cyst 

(Follicular, Corpus Luteum)
 Tubo-Ovarian Abscess

 Kidney Stone
 Prostatitis
 Pyelonephritis
 Testicular 

Torsion
 Urinary Tract 

Infection
 Wilms’ Tumor

Systemic Pulmonary Other

 Diabetic Ketoacidosis
 Porphyria
 Sickle Cell Disease
 Henoch – Schönlein 

Purpura

 Pleuritis
 Pneumonia (basilar)
 Pulmonary Infarction

 Parasitic 
Infection

 Psoas Abscess
 Rectus Sheath 

Hematoma

 

Figure 1: Map of Puerto Rico and Municipalities.
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Abdominal pain was documented upon triage and/or 
evaluation at the emergency department in 1,509 (98.0%) 
of our patients. Of those 1,509 patients with abdominal pain, 
400 (26.5%) reported that the abdominal pain was greater 
at the RLQ.

Of the associated symptoms recorded, 693 (45.0%) 
patients reported fever, 271 (17.6%) patients reported 
anorexia, 727 (47.2%) patients reported nausea, 798 (51.8%) 
patients reported vomiting, 299 (19.4%) patients reported 
diarrhea, 41 (2.7%) patients reported constipation, and 201 
(13.1%) patients reported dysuria (Table 2).

From the documented physical exams, 1,347 (87.5%) 
patients presented with RLQ tenderness—which was the 
most common physical exam ϐinding documented in our 
sample population. Associated ϐindings included guarding in 
978 (63.5%) patients, rebound tenderness in 1,156 (75.1%) 
patients, psoas sign in 602 (39.1%) patients, obturator sign 
in 585 (38.0%) patients, and Rovsing’s sign in 677 (44.0%) 
patients (Table 3).

Basic laboratory workups for these patients included a 
complete blood count and urinalysis. 773 (50.2%) patients 
were found with a high leukocyte count (above 11,000/uL) 
and a marked neutrophilic predominance in the white blood 
cell count. Urinalysis results were normal in the majority of 
the cases, and only 264 (17.1%) patients had pyuria (deϐined 
here as having more than 10 WBC/hpf).

A total of 1,601 imaging studies were performed in 
our sample population; these included plain radiographs, 
abdominal ultrasound studies, and abdominal-pelvic CT Scans. 
Patients in this study had one, two or three imagining studies 
performed based on their clinical presentation and the ED 
they visited. For the purpose of reporting data, percentages 
of imaging ϐindings were based on the study sample size 

and not on the amount of imaging studies performed. Plain 
radiographs of the abdomen were performed in 508 (33.0%) 
patients; of these, 11 (2.2%) studies were remarkable for 
appendiceal fecalith and 10 (2.0%) studies were remarkable 
for a degree of obstruction that ranged in complication from 
appendiceal gas to a localized paralytic ileus. Ultrasound 
imaging was performed on 127 (8.2%) patients; of these 
only 19 (15.0%) studies were found with a non-compressible 
appendix suggestive of appendicitis. A total of 426 (27.7%) 
CT Scans were performed and 80% of these ordered scans 
were performed with contrast, either oral or intravenous. 
Of the 426 abdominal scans, 228 (53.5%) were reported 
with an abnormal ϐinding (early appendicitis, RLQ fat 
standing, nonspeciϐic inϐlammatory changes, abnormal gas 
pattern, perforated appendix, appendix foreign body, acute 
appendicitis) and 198 (46.5%) were reported as negative.

Discussion
The results of this study show that in our sample 

population, the associated signs and symptoms of patients 
with acute appendicitis in comparison with those classically 
discussed in major reference textbooks differ principally 
in terms of the frequency of anorexia, nausea, psoas and 
obturator signs. 

The clinical diagnosis of appendicitis is based on a given 
patient’s history and physical examination. The most common 
symptoms described in the major textbooks are abdominal 
pain and anorexia. The most common physical ϐindings are 
RLQ tenderness, guarding, and rebound. The most common 
signs and symptoms presented in the literature compared to 
those found by our study are shown in table 4.

For medical professionals who trained in Puerto Rico, the 
Caribbean and South America, the concept of the “Hamburger 
sign” is something that comes to mind when evaluating 
patients with abdominal pain that is suspicious of acute 
appendicitis. Most patients in these demographical areas 
would present with increased appetite, as opposed to patients 
presenting with anorexia in the rest of the population of the 
western hemisphere. With our study results, we were able 
to validate this theory of the “Hamburger sign” given that 
17.6% of the sample population presented with anorexia, 
in contrast to the 70-100% of patients in textbooks and 
literature who present with anorexia. This is the ϐirst study 
who validate this theory. 

Table 2: Symptoms.

History Present % Present Denied % Denied Not 
Documented

% Not
Documented

Abdominal 
pain 1,509 98.0 31 2.0 0 0

Fever 693 45.0 826 53.6 21 1.4
Anorexia 271 17.6 1,256 81.6 13 0.8
Nausea 727 47.2 793 51.5 20 1.3

Vomiting 798 51.8 737 47.9 5 0.3
Diarrhea 299 19.4 1,191 77.3 46 2.9

Constipation 41 2.7 664 43.1 835 54.2
Dysuria 201 13.1 1248 81.0 91 5.9

Table 3: Physical Exam Findings.
Physical

Exam Present % Present Absent % Absent Not 
Documented

% Not
Documented

Guarding 978 63.5 432 28.1 130 8.4
Rebound 1,156 75.1 260 16.9 124 8.1

Psoas 602 39.1 498 32.3 440 28.6
Obturator 585 38.0 410 26.6 545 35.4
Rovsing’s 677 44.0 348 22.6 525 34.1
RLQ-Pain 1,347 87.5 193 12.5 0 0

Table 4: Comparison of literature with our study.
Symptoms Textbook Frequency Study % (95% Ci)

Abdominal Pain 98-100% 98.0 (97.3, 98.7)
Anorexia 70-100% 17.6 (15.7, 19.5)
Nausea 67-90% 47.2 (44.7, 49.7)

Vomiting 67-75% 51.8 (49.3, 54.3)
Fever& Chills 20% 45.0 (42.5, 47.5)

Dysuria & Frequency 10% 13.1 (11.4, 14.7)
Constipation 4% 2.7 (1.9, 3.5)
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Patients presented at the Emergency Department either 
with no fever or with a low-grade fever. The mean temperature 
found in the patients in the study was 37.3ᵒC, compared to 
the mean temperature reported in emergency medicine 
textbooks and literature of 37.9ᵒC. 22% of the patients who 
reported having a recent history of fever, were found afebrile 
upon evaluation in the ED, and some acknowledged having 
used acetaminophen before visiting the ED.

Rebound tenderness was found in 75.1% of the patients, 
compared to the 68% reported in textbooks. Cervical 
motion tenderness was found in 19% of the patients, 
compared to the 30% reported by the textbooks; however, 
only 30% of the female patients in our sample population 
had a documented pelvic examination during their initial 
evaluations. Rectal tenderness was reported only in 10% of 
our studied population, compared to the 40% reported in 
academic books and in the literature; but similar to cervical 
motion tenderness, a limited number of patients had rectal 
exams performed during their initial evaluation. Psoas sign 
was found in 39.1% of the sample patients compared to the 
13% reported by textbooks, and obturator sign was found 
in 38.0% compared to the reported 8% in textbooks and 
literature.

Laboratory workup mainly found leukocytosis and pyuria 
in our sample population. Our study revealed that 50.2% 
of the patients with appendicitis had leukocytes above 
11,000/uL, compared to the documented 75% of patients 
in the literature (leukocytosis being 10,000/uL or higher). 
Seventeen percent of patients in our study sample presented 
with pyuria on urinalysis, compared to the 19% described in 
the literature.

Conclusion
It was our main objective to compare the presenting 

signs and symptoms of patients with acute appendicitis in 
a speciϐic Hispanic population in the southern region of PR 
with the presentation found in major textbooks. Our study 
results showed that the clinical presentation of our study 
population had no signiϐicant difference when compared 
to the presentation given in textbooks and in the literature. 
One key difference that was observed was the absence of 
anorexia in our study population. Psoas and obturator signs 
were found more frequently in our study than they were in 
the literature; however, not all patients who were included 
in the study sample had these maneuvers performed during 
their physical examinations.

The difference in the incidence of anorexia is of great 
signiϐicance for the future evaluation of Hispanic patients 
with suspected acute appendicitis. The presence of anorexia 
should raise the suspicion of appendicitis in a patient with 
abdominal pain, but its absence should not rule out the 
possibility of appendicitis, especially in the evaluation of a 
Hispanic population.
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