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Abstract

Introduction: Appendectomy and cholecystectomy are the surgical procedures to treat appendicitis and
cholecystitis, respectively. However, there is a lack of investigation regarding these two similar types of
abdominal complication-based disease which may primarily create confusion within patients.

Methods: To understand the variation and similarities within the preoperative symptoms of these two
diseases, we included 224 participants including both appendicitis (n = 175) and cholecystitis (n = 49)
patients. We obtained the preoperative symptoms through physical check-ups, thorough observation, and
questionnaires.

Result: We found several symptoms in both patients where abdominal pain was present in all patients in
both groups. However, followed by abdominal pain, vomiting (118 (67.42%)), pain RIF (right iliac fossa) (101
(57.71%)), nausea (71 (40.57%)), and sharp pain (22 (12.57%)) were prevalent in the appendicitis group
whereas tenderness (49 (100%)), epigastric pain (13 (26.53%)), and hypertension (10 (20.41%)) were
prevalent in the cholecystitis group. However, fever was commonly present in several patients in both
groups.

Conclusion: Abdominal pain can be a major indicator of surgery in both appendicitis and cholecystitis
patients. However, observation of other symptoms is crucial for initial symptomatic diagnosis and
differentiating between these diseases.

Categories: General Surgery
Keywords: appendectomy, appendicitis, cholecystectomy, cholecystitis, pre-surgical, surgery

Introduction

Abdominal surgical emergencies have an incidence of nearly 100 per 100,000 person-years in Australia,
Europe, and North America [1]. Emergency general surgery constitutes a significant portion of hospital
caseload and disease burden, with high risks of major morbidity and mortality [2].

Among diseases that require abdominal surgery, appendicitis and cholecystolithiasis are two major diseases.
Epidemiological data indicate that population-based studies have documented the incidence of appendicitis
in Western countries to range from 100 to 151 cases per 100,000 person-years. Additionally, there is a rising
trend in the incidence of appendicitis in newly industrialized countries [3]. On the other hand, cholecystitis,
which occurs because of cholecystolithiasis, or gallstone disease, has troubled humans for thousands of
years, with gallstones found in Egyptian mummies dating back at least 3500 years [4]. Today, gallbladder
disorders remain among the most frequently treated surgical conditions by general surgeons. Over 700,000
cholecystectomies are performed annually in the United States, costing around 6.5 billion dollars, making
gallbladder disease the most expensive digestive disorder [5].

Again, appendicitis, a prevalent abdominal disease worldwide, is associated with notable morbidity,
mortality, and healthcare costs [6]. Appendicitis occurs when the appendix becomes inflamed due to
blockage by feces, a foreign body, cancer, or infection. The appendix is a small pouch located near the
junction of the small and large intestines in the lower right abdomen [7]. The blockage of the appendix leads
to swelling and pus accumulation inside it. If left untreated, the appendix can rupture, causing serious
complications like peritonitis. Therefore, timely treatment with either surgery or antibiotics is crucial to
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prevent these complications [8-10]. Acute appendicitis, characterized by inflammation of the appendix,
predominantly affects individuals between the ages of 10 and 20, though it can occur at any age [11,12].
Several factors contribute to its development, including a low-fiber diet that can lead to fecal accumulation
and subsequent obstruction within the appendix [13]. Infections may also play a role, with swelling and
edema further obstructing the narrow opening of the appendix, promoting bacterial overgrowth and
inflammation. Additionally, hereditary factors are implicated, with a familial history of appendicitis often
linked to specific anatomical positioning of the appendix, predisposing it to infection and inflammation [14].
These combined factors underscore the multifaceted nature of appendicitis risk, involving dietary habits,
infectious processes, and genetic predispositions [15].

Again, cholecystitis, a common gallbladder disease, occurs from cholecystolithiasis, often requiring surgical
treatment. Cholecystitis, which is gallbladder inflammation, typically arises from cholelithiasis obstructing
the cystic duct, leading to bile stasis, irritation, and inflammation. It is classified into two main forms: acute
cholecystitis, characterized by a sudden onset typically caused by gallstones, and chronic cholecystitis,
which involves persistent inflammation due to recurrent acute episodes [16,17].

Previously both cholecystitis and appendicitis patients exhibited varying degrees of infection preoperatively.
Studies indicated that acute and chronic inflammation can compromise intestinal mucosal barrier integrity,
increasing permeability [18]. Therefore, the physical symptoms of both patients may vary according to the
nature of inflammation and infection. The symptoms may be helpful to understand the patient's condition
and the necessity of surgery. However, there is a lack of comprehensive data regarding preoperative
symptoms in patients undergoing appendectomy and cholecystectomy. Therefore, this study aimed to
investigate and compare the common but different types of preoperative signs and symptoms in patients
undergoing appendectomy and cholecystectomy.

Materials And Methods

Study population selection

The ethical approval for this study was obtained from Sheikh Khalifa Bin Zayed Al Nahyan/Combined
Military Hospital Muzaffarbad AJK, Pakistan. The ethical approval number was 1195, which was received on
04 January 2024. The study population was selected from the same hospital. Patients with appendicitis and
cholecystitis were chosen randomly. Population selection, data collection process optimization, data
collection, and cross-checking were made within three months (February 2024 to April 2024).

Inclusion and exclusion criteria

As the inclusion criteria, both types of patients who will be going through appendectomy and
choledochotomy, respectively, within a minimum of three days and already have been admitted to the
hospital were chosen for this study to check the preoperative symptoms. Patients who had already had the
surgery or had other diagnosed chronic diseases were excluded from this study.

Physical assessment and questionnaire

We obtained the preoperative symptoms through physical check-ups, thorough observation, and
questionnaires. Other than patient demographics, data regarding the significant presence or absence of
symptoms such as vomiting, nausea, pain, pain RIF (right iliac fossa), sharp pain, fever, anorexia, cough,
epigastric pain, hypertension, and tenderness were mainly collected. The questionnaire has been provided
in Supplementary Table 3.

Data analysis

The collected data were merged and the percentages of the symptoms among patients were analyzed using
Microsoft Excel 2010. The bar charts regarding the percentage of the symptoms were generated using the
same software.

Results
Participant demographics

A total of 224 participants were included in this study. Among them, 175 were appendicitis and 49 were
cholecystitis patients. Both male, 97 (43.30%), and female, 127 (56.70%), patients were included in this
study. The mean age of the total participants was 38.01 + 14.08 years. The detailed demographics of patients
based on the two different diseases are displayed in Table 1.
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Characteristics
Total no of patients
Female, n (%)
Male, n (%)

Age (mean + SD)

Appendicitis patients

Cholecystitis patients

175 49

94 (53.71) 33 (67.34)
81(46.29) 16 (32.66)
24.83 £12.69 51.18 £ 15.47

TABLE 1: Patient demographics of the hospital-admitted study population for appendectomy and
choledochotomy surgeries

SD, standard deviation.

Preoperative symptoms
Vomiting, n (%)
Nausea, n (%)
Abdominal pain, n (%)
Pain RIF, n (%)
Sharp pain, n (%)
Fever, n (%)
Anorexia, n (%)
Cough, n (%)
Epigastric pain, n (%)
Hypertension, n (%)

Tenderness, n (%)

Preoperative symptoms

As for the preoperative symptoms, abdominal pain was the most common symptom present in 100% of the
study population in both appendicitis and cholecystitis groups. For the appendicitis group, vomiting, 118
(67.42%), was the second most prevalent symptom present followed by pain RIF (101 (57.71%)), nausea (71
(40.57%)), anorexia (23 (18.85%)), sharp pain (22 (12.57%)), fever (11 (6.28%)), and cough (8 (4.57%)). The
rest of the symptoms such as epigastric pain (1 (0.57%)), hypertension (1 (0.57%)), and tenderness (1
(0.57%)) were minor and present equally in appendicitis patients. However, in the cholecystitis group,
abdominal pain (49 (100%)) and tenderness (49 (100%)) were the predominant symptoms followed by
epigastric pain (13 (26.53%)), hypertension (10 (20.41%)), and fever (3 (6.12%)). However, no other
symptoms were observed in this group (Table 2).

Appendicitis patients (n = 175) Cholecystitis patients (n = 49)

118 (67.42) ND

71 (40.57) ND

175 (100) 49 (100)
101 (57.71) ND

22 (12.57) ND

11 (6.28) 3(6.12)
23 (18.85) ND

8 (4.57) ND
1(0.57) 13 (26.53)
1(0.57) 10 (20.41)
1(0.57) 49 (100)

TABLE 2: Preoperative symptoms of hospital-admitted patients with appendicitis and
cholecystitis before appendectomy and choledochotomy surgeries, respectively

RIF, right iliac fossa; ND, not detected.

Gender-based comparison

In gender-based comparison, we observed that after abdominal pain (81 (100%)), vomiting (62 (76.54%)) was
the second most prevalent preoperative symptom followed by pain RIF (40 (49.38%)), nausea (27 (33.33%)),
sharp pain (9 (11.11%)), anorexia (7 (8.64%)), cough (5 (6.17%)), and fever (3 (3.77%)) among the male
patients with appendicitis. However, in female appendicitis patients after pain (94 (100%)), pain RIF (61
(64.89%)) was in the second highest position followed by vomiting (56 (59.57%)), nausea (44 (46.80%)),
anorexia (16 (17.02%)), sharp pain (13 (13.82%)), fever (8 (8.51%)), and cough (3 (3.19%)). Interestingly,
epigastric pain (1 (1.23%)), hypertension (1 (1.23%)), and tenderness (1 (1.23%)) were present only in male
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appendicitis patients. On the other hand, in the cholecystitis group, abdominal pain (16 (100%)) and
tenderness (33 (100%)) were predominant in both male and female patients. Interestingly, in both male and
female patients, the second predominant symptom was epigastric pain (male: 6 (37.50%), female: 7
(21.21%)) followed by hypertension (male: 4 (25%), female 6 (18.18%)) and fever (male: 1 (6.25%), female: 2
(6.06%)) (Figure ).
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FIGURE 1: The percentages of different preoperative symptoms among
the (A) male and (C) female patients with appendicitis, and (B) male and
(D) female patients with cholecystitis before appendectomy and
choledochotomy surgeries, respectively.

Here, abdominal pain, pain RIF, vomiting, and nausea are some of the common symptoms observed both in male
and female appendicitis patients. However, hypertension, tenderness, and epigastric pain were present only in
male appendicitis patients. On the other hand, abdominal pain, tenderness, epigastric pain, and hypertension
were crucially present in cholecystitis patients.

RIF, right iliac fossa.

Discussion

Monitoring preoperative symptoms in patients undergoing appendectomy and cholecystectomy is crucial in
acute care surgery (ACS), given that these procedures are among the most common emergency general
surgeries. It allows for the assessment of patients' pre-surgical conditions and helps determine their
readiness for surgery. Upon admission, nurses play a vital role in assessing patients presenting with signs
and symptoms of appendicitis and cholecystitis. This assessment informs nursing diagnoses, facilitates
effective care planning, and ensures timely implementation of quality care. A comprehensive and systematic
health assessment conducted within a reasonable timeframe remains essential for optimizing patient
outcomes and should be prioritized in acute care settings [19].

Cholecystectomy and appendectomy are the primary treatments for these conditions in the form of surgery.
Both surgeries are the most common ACS procedures [2]. Cholecystectomy, the surgical removal of the
gallbladder, is primarily indicated for patients experiencing gallstone-induced pain, inflammation
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(cholecystitis), gallbladder dysfunction, or other biliary pathologies. This is among the most frequently
performed surgical procedures, primarily conducted laparoscopically. The rationale for cholecystectomy is
to remove the inflammatory focus, preventing clinical deterioration promptly [16,20]. Nevertheless,
appendectomy, the surgical removal of the appendix, is the most common treatment for appendicitis to
prevent complications such as perforation and the spread of infection within the abdomen. Although, in
some non-severe cases, antibiotic therapy can be an effective alternative. However, surgery (i.e.
appendectomy) is regarded as the primary treatment [7]. Generally, appendectomy is considered a safe
surgery, with studies in Europe showing a low mortality rate of 2.1-2.4 deaths per 1,000 patients [21]. Again,
there are chances of postoperative intra-abdominal abscesses (IAA) development in some cases after
appendectomy, both in complicated and uncomplicated appendicitis. A study investigated that in
complicated appendicitis, laparoscopic appendectomy (LA) minimizes the risk of IAA as compared to open
appendectomy (OA); however, in uncomplicated appendicitis, the risks are the same. Nevertheless, LA is
suggested for early relief from the hospital and fewer postoperative complications [22].

We primarily observed that abdominal pain was reported by all 175 patients (100%) in the appendicitis group
and by 49 patients (100%) out of 49 patients in the cholecystitis group, establishing abdominal pain as a
common preoperative symptom in both groups (Table 2).

Abdominal pain is the most frequent complaint in the Emergency Department [23]. In appendicitis,
abdominal pain occurs due to the inflammation of the appendix vermiformis, which can be either acute or
chronic [11]. This inflammation causes swelling and pressure within the appendix, leading to pain. As the
appendix swells, it can obstruct blood flow and cause ischemia (lack of blood supply), which further
exacerbates the pain. Additionally, the inflamed appendix can irritate the surrounding abdominal tissues and
peritoneum (the lining of the abdominal cavity), contributing to the characteristic acute abdominal pain
associated with appendicitis. According to the advances in medical technology, the inflammation and
subsequent irritation of abdominal structures are key reasons for pain [12,24]. On the other hand,
obstruction of the cystic duct and enhanced intraluminal pressure within the gallbladder prompt
inflammation, which ultimately causes pain in cholecystitis patients [25]. Abdominal pain can cause fever in
patients. The patient typically presents with a fever of 37.7°C (100°F) or higher and a toxic appearance [9].
Therefore, both the appendicitis and cholecystitis patients had fever (Table 2).

Interestingly, tenderness (49 (100%)) was the most prevalent in the cholecystitis group along with
abdominal pain (49 (100%)), whereas in the appendicitis group, it was present only in one patient (0.57%).
The prevalence of tenderness has previously been reported in several research. Plausibly due to the
inflammation and pain, tenderness was present [26,27].

Pain in the RIF can occur in both appendicitis and cholecystitis patients. Sometimes it helps to understand
the necessity for thorough surgical exploration and the need for careful evaluation to distinguish between
conditions like acute appendicitis and acute cholecystitis, ensuring accurate diagnosis and appropriate
treatment [28]. However, in our observation, it was prevalent only in appendicitis patients.

In a previous cross-sectional study conducted by Salari (2007) at Shahid Rahnemoon, and Aafshar hospitals
in Yazd, Iran, over 10 months, patients with a primary diagnosis of acute appendicitis were evaluated. Out of
465 cases, 400 (86%) were confirmed as appendicitis. Among these, 335 (83.75%) patients with confirmed
appendicitis and 49 (75.34%) patients without appendicitis reported anorexia [29]. We also determined
anorexia in appendicitis patients. According to a previous study, an individual with appendicitis typically
experiences vague epigastric or periumbilical pain that progresses to the right lower quadrant, accompanied
by low-grade fever, anorexia, nausea, and sometimes vomiting. Symptoms can include vomiting, nausea,
anorexia, cough, epigastric pain, and hypertension. Additionally, elevated white blood cell count, side-lying
position, and either constipation or diarrhea may indicate uncomplicated appendicitis [19]. All these
symptoms were present in the appendicitis patients of our study.

While comparing the symptoms within male and female appendicitis and cholecystitis groups, we observed
almost the same symptoms in the male and female groups (Figure 7). However, female appendicitis patients
did not show any epigastric pain, tenderness, and hypertension whereas in male appendicitis patients it was
present in fewer numbers (Figure /4, 1C). Interestingly, in the cholecystitis group, both males and females
had these three symptoms, and all the symptoms were higher in male patients than female patients (Figure
1B, 1D).

Our findings illustrate some distinct and similar patterns of preoperative symptoms between the two groups.
In the appendicitis group, vomiting, pain RIF, nausea, and anorexia emerged as some prevalent symptoms
following abdominal pain, while epigastric pain, hypertension, and fever were prevalent following
abdominal pain in the cholecystitis group. However, vomiting, nausea, pain RIF, sharp pain, anorexia, and
cough were present only in the appendicitis group.

Limitations

We could not observe the study participants before admission to identify the early symptoms. We also could
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not observe them for a longer period to understand the development process of the symptoms.

Conclusions

This study demonstrates the preoperative symptoms which can be helpful to initial symptomatic diagnosis
as well as to understand the necessity of surgery in appendicitis and cholecystitis patients. From this study,
we get to know that the plausible symptom that may indicate the necessity of surgery is abdominal pain for
both appendicitis and cholecystitis patients. For symptomatic diagnosis and understanding the necessity of
surgery, pain RIF, vomiting, and nausea can be crucial symptoms for appendicitis patients, and tenderness,
epigastric pain, and hypertension can be remarkable for cholecystitis patients, respectively, after abdominal
pain. Further study is required to observe the initiation and longitudinal development of the symptoms to
identify the exact time and necessity of surgery.

Appendices

Date:
Patient agrees to fill out the form: Yes No

Patient type: Appendicitis Cholecystitis

General info
Name

Patient ID
Gender

Age
Symptoms Present Absent
Vomit

Nausea
Abdominal pain
Pain RIF
Sharp pain
Fever
Anorexia
Cough
Epigastric pain
Hypertension

Tenderness

TABLE 3: Questionnaire

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Amna Akbar, Amir Igbal Ali, Sarosh Khan Jadoon, Saddam Hussain, Adnan Mehraj

Acquisition, analysis, or interpretation of data: Amna Akbar, Amir Igbal Ali, Sarosh Khan Jadoon,
Saddam Hussain, Ayesha Rehman, Adnan Mehraj, Syeda Wajiha Batool, Husnain Tahir, Maryam Imtiaz, Aiza
Ali Akbar

2024 Hussain et al. Cureus 16(10): e71637. DOI 10.7759/cureus.71637 6 of 8



Cureus

Part of SPRINGER NATURE

Drafting of the manuscript: Amna Akbar, Amir Igbal Ali, Sarosh Khan Jadoon, Husnain Tahir

Critical review of the manuscript for important intellectual content: Amna Akbar, Amir Igbal Ali,
Saddam Hussain, Ayesha Rehman, Adnan Mehraj, Syeda Wajiha Batool, Husnain Tahir, Maryam Imtiaz, Aiza
Ali Akbar

Supervision: Amir Igbal Ali, Adnan Mehraj

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Ethical Review
Committee SKBZ/AK CMH issued approval 1195. The study has been scrutinized and found ethically sound
as all ethical issues have been addressed in this study. Animal subjects: All authors have confirmed that
this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ohmann C, Franke C, Kraemer M, Yang Q: [Status report on epidemiology of acute appendicitis] . Chirurg.
2002, 73:769-76. 10.1007/s00104-002-0512-7

Ball CG, Hameed SM, Brenneman FD: Acute care surgery: A new strategy for the general surgery patients
left behind. Can ] Surg. 2010, 53:84-5.

Ferris M, Quan S, Kaplan BS, et al.: The global incidence of appendicitis: A systematic review of population-
based studies. Ann Surg. 2017, 266:237-41. 10.1097/SLA.0000000000002188

Stinton LM, Myers RP, Shaffer EA: Epidemiology of gallstones. Gastroenterol Clin North Am. 2010, 39:157-
69.10.1016/j.gtc.2010.02.003

Shaffer EA: Gallstone disease: Epidemiology of gallbladder stone disease . Best Pract Res Clin Gastroenterol.
2006, 20:981-96. 10.1016/j.bpg.2006.05.004

Hardin DM Jr: Acute appendicitis: Review and update . Am Fam Physician. 1999, 60:2027-34.

Leigh DA, Simmons K, Norman E: Bacterial flora of the appendix fossa in appendicitis and postoperative
wound infection. ] Clin Pathol. 1974, 27:997-1000. 10.1136/jcp.27.12.997

Salminen P, Paajanen H, Rautio T, et al.: Antibiotic therapy vs appendectomy for treatment of
uncomplicated acute appendicitis: The APPAC randomized clinical trial. JAMA. 2015, 313:2340-8.
10.1001/jama.2015.6154

Bhangu A, Sgreide K, Di Saverio S, Assarsson JH, Drake FT: Acute appendicitis: Modern understanding of
pathogenesis, diagnosis, and management. Lancet. 2015, 386:1278-87. 10.1016/50140-6736(15)00275-5
Varadhan KK, Neal KR, Lobo DN: Safety and efficacy of antibiotics compared with appendicectomy for
treatment of uncomplicated acute appendicitis: meta-analysis of randomised controlled trials. BMJ. 2012,
44:e2156. 10.1136/bmj.e2156

Addiss DG, Shaffer N, Fowler BS, Tauxe RV: The epidemiology of appendicitis and appendectomy in the
United States. Am ] Epidemiol. 1990, 132:910-25. 10.1093/oxfordjournals.aje.al15734

Anderson JE, Bickler SW, Chang DC, Talamini MA: Examining a common disease with unknown etiology:
Trends in epidemiology and surgical management of appendicitis in California, 1995-2009. World | Surg.
2012, 36:2787-94. 10.1007/s00268-012-1749-7

Burkitt DP: The aetiology of appendicitis. Br | Surg. 1971, 58:695-9. 10.1002/bjs.1800580916

Shperber Y, Halevy A, Oland |, Orda R: Familial retrocaecal appendicitis. ] R Soc Med. 1986, 79:405-6.
10.1177/014107688607900708

Andersson N, Griffiths H, Murphy J, et al.: Is appendicitis familial?. Br Med J. 1979, 2:697-8.
10.1136/bmj.2.6192.697

Indar AA, Beckingham IJ: Acute cholecystitis. BMJ. 2002, 325:639-43. 10.1136/bmj.325.7565.639

Wang D, Yao L, He R, Huang S, Huang Z, Fang K, Li Y: Comparison of the effects of acute appendicitis and
chronic cholecystitis on intestinal mucosal function during surgery. Cureus. 2022, 14:e30953.
10.7759/cureus.30953

Serek P, Oleksy-Wawrzyniak M: The effect of bacterial infections, probiotics and zonulin on intestinal
barrier integrity. Int ] Mol Sci. 2021, 22:11359. 10.3390/ijms222111359

Eta VE, Bassah N, Esembeson M, Palle JN: Nursing management of patients with appendicitis . Appendicitis
- Causes and Treatments. IntechOpen Limited, London, UK; 2023. 10.5772/intechopen.1001067

Litwin DE, Cahan MA: Laparoscopic cholecystectomy. Surg Clin North Am. 2008, 88:1295-313, ix.
10.1016/j.suc.2008.07.005

Kotaluoto S, Ukkonen M, Pauniaho SL, Helminen M, Sand J, Rantanen T: Mortality related to
appendectomy; a population based analysis over two decades in Finland. World J Surg. 2017, 41:64-9.
10.1007/500268-016-3688-6

Mulita F, Plachouri KM, Liolis E, Kehagias D, Kehagias I: Comparison of intra-abdominal abscess formation
after laparoscopic and open appendectomy for complicated and uncomplicated appendicitis: A retrospective
study. Wideochir Inne Tech Maloinwazyjne. 2021, 16:560-5. 10.5114/wiitm.2021.103942

Halsey-Nichols M, McCoin N: Abdominal pain in the emergency department: Missed diagnoses . Emerg Med
Clin North Am. 2021, 39:703-17. 10.1016/j.emc.2021.07.005

2024 Hussain et al. Cureus 16(10): e71637. DOI 10.7759/cureus.71637

70f8


https://dx.doi.org/10.1007/s00104-002-0512-7
https://dx.doi.org/10.1007/s00104-002-0512-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2845958/
https://dx.doi.org/10.1097/SLA.0000000000002188
https://dx.doi.org/10.1097/SLA.0000000000002188
https://dx.doi.org/10.1016/j.gtc.2010.02.003
https://dx.doi.org/10.1016/j.gtc.2010.02.003
https://dx.doi.org/10.1016/j.bpg.2006.05.004
https://dx.doi.org/10.1016/j.bpg.2006.05.004
https://pubmed.ncbi.nlm.nih.gov/10569505/
https://dx.doi.org/10.1136/jcp.27.12.997
https://dx.doi.org/10.1136/jcp.27.12.997
https://dx.doi.org/10.1001/jama.2015.6154
https://dx.doi.org/10.1001/jama.2015.6154
https://dx.doi.org/10.1016/S0140-6736(15)00275-5
https://dx.doi.org/10.1016/S0140-6736(15)00275-5
https://dx.doi.org/10.1136/bmj.e2156
https://dx.doi.org/10.1136/bmj.e2156
https://dx.doi.org/10.1093/oxfordjournals.aje.a115734
https://dx.doi.org/10.1093/oxfordjournals.aje.a115734
https://dx.doi.org/10.1007/s00268-012-1749-z
https://dx.doi.org/10.1007/s00268-012-1749-z
https://dx.doi.org/10.1002/bjs.1800580916
https://dx.doi.org/10.1002/bjs.1800580916
https://dx.doi.org/10.1177/014107688607900708
https://dx.doi.org/10.1177/014107688607900708
https://dx.doi.org/10.1136/bmj.2.6192.697
https://dx.doi.org/10.1136/bmj.2.6192.697
https://dx.doi.org/10.1136/bmj.325.7365.639
https://dx.doi.org/10.1136/bmj.325.7365.639
https://dx.doi.org/10.7759/cureus.30953
https://dx.doi.org/10.7759/cureus.30953
https://dx.doi.org/10.3390/ijms222111359
https://dx.doi.org/10.3390/ijms222111359
https://dx.doi.org/10.5772/intechopen.1001067
https://dx.doi.org/10.5772/intechopen.1001067
https://dx.doi.org/10.1016/j.suc.2008.07.005
https://dx.doi.org/10.1016/j.suc.2008.07.005
https://dx.doi.org/10.1007/s00268-016-3688-6
https://dx.doi.org/10.1007/s00268-016-3688-6
https://dx.doi.org/10.5114/wiitm.2021.103942
https://dx.doi.org/10.5114/wiitm.2021.103942
https://dx.doi.org/10.1016/j.emc.2021.07.005
https://dx.doi.org/10.1016/j.emc.2021.07.005

Cureus

Part of SPRINGER NATURE

24.

25.

26.

27.

28.
29.

Kubikova E, Sivakova I, Perzelova A, Falougy HE: Biological aspects of appendix pathology: Irregular
distribution of myenteric ganglia in human appendiceal wall. Bratisl Lek Listy. 2015, 116:726-8.
10.4149/bl1_2015_138

Eskelinen M, Meklin J, SyrjAnen K, Eskelinen M: Performance of a diagnostic score in confirming acute
cholecystitis among patients with acute abdominal pain. Anticancer Res. 2020, 40:6947-56.
10.21873/anticanres.14719

Barak O, Elazary R, Appelbaum L, Rivkind A, Almogy G: Conservative treatment for acute cholecystitis:
Clinical and radiographic predictors of failure. Isr Med Assoc J. 2009, 11:739-43.

Hirota M, Takada T, Kawarada Y, et al.: Diagnostic criteria and severity assessment of acute cholecystitis:

Tokyo Guidelines. ] Hepatobiliary Pancreat Surg. 2007, 14:78-82. 10.1007/500534-006-1159-4
Stancu SMK, Popescu BA, Beuran M: An unexpected discovery. Chirurgia. 2016, 111:270-3.
Salari AA, Binesh F: Diagnostic value of anorexia in acute appendicitis . Pak ] Med Sci. 2007, 23:68-70.

2024 Hussain et al. Cureus 16(10): e71637. DOI 10.7759/cureus.71637

8of8


https://dx.doi.org/10.4149/bll_2015_138
https://dx.doi.org/10.4149/bll_2015_138
https://dx.doi.org/10.21873/anticanres.14719
https://dx.doi.org/10.21873/anticanres.14719
https://pubmed.ncbi.nlm.nih.gov/20166341/
https://dx.doi.org/10.1007/s00534-006-1159-4
https://dx.doi.org/10.1007/s00534-006-1159-4
https://www.researchgate.net/publication/306207940_An_Unexpected_Discovery
https://www.pjms.com.pk/issues/janmar07/article/article12.html

	Investigation and Comparison of Preoperative Symptoms in Patients With Appendicitis and Cholecystitis Before Appendectomy and Cholecystectomy Surgeries
	Abstract
	Introduction
	Materials And Methods
	Study population selection
	Inclusion and exclusion criteria
	Physical assessment and questionnaire
	Data analysis

	Results
	Participant demographics
	TABLE 1: Patient demographics of the hospital-admitted study population for appendectomy and choledochotomy surgeries

	Preoperative symptoms
	TABLE 2: Preoperative symptoms of hospital-admitted patients with appendicitis and cholecystitis before appendectomy and choledochotomy surgeries, respectively

	Gender-based comparison
	FIGURE 1: The percentages of different preoperative symptoms among the (A) male and (C) female patients with appendicitis, and (B) male and (D) female patients with cholecystitis before appendectomy and choledochotomy surgeries, respectively.


	Discussion
	Limitations

	Conclusions
	Appendices
	TABLE 3: Questionnaire

	Additional Information
	Author Contributions
	Disclosures

	References


