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Introduction. Acute cholecystitis is one of the most common reasons of acute abdominal pain for older patients to present to the
emergency department (ED). Presentation may differ from that of the younger patient and is often complicated by coexistent
disease due to elderliness. In this study, we aimed to evaluate the clinical presentation of acute cholecystitis, with special focus
on comparision between elderly and young patients. Materials and Methods. This study included 318 patients who were admitted
to the emergency department with right upper quadrant pain during a period of determined 8 months. After retrospective data
collection, patients were groupped in accordance with their age, <65 and ≥65 years. Those who had ultrasonographic signs such
as wall thickening and fluid collection were diagnosed as acute cholecystitis. Results. The young group (Group I) consisted of 225
patients, 132 females and 93 males. In Group I, 39 patients were diagnosed as acute cholecystitis of whom 27 were females and 15
were males.The elderly group (Group II) consisted of 93 patients 48 females and 45 males. In Group II, 36 patients were diagnosed
as acute cholecystitis of whom 15 were females and 21 were males. Regarding the diagnosis of acute cholecystitis, the female tomale
ratio is 2.25 in Group I and 0.71 in Group II (p=0.016). The average white blood cells counts of patients with acute cholecystitis in
Group I and in Group II were 9907x109/L(±4.437) and 17083x109/L(±7485), respectively (p<0,001).Conclusions. Acute cholecystitis
is a common diagnosis in elderly patients with right upper quadrant pain. It is more frequent in female in the early ages, but the
gender difference tends to change with age. Elderly patients demonstrate a higher level of white blood cells when compared to
young patients in acute cholecystitis. Clinicians must maintain a degree of awareness in the evaluation of geriatric patients with
right upper quadrant abdominal pain.

1. Introduction

Approximately 40% of all patients admitting to the emer-
gency department are older than 65 years of age and
because of an increasingly aging population, this proportion
is steadily increasing [1, 2]. Age-related physiologic changes
affect nearly every organ system and influence the presen-
tation of diseases. A specific emphasis should be placed on
characterizing the differences in the clinical presentation
and diagnostic accuracy between the younger and more
elderly patients [3, 4]. Right upper quadrant pain is a
common complaint and this type of pain can be caused
by a wide variety of conditions, but one of the foremost
disease processes in the mind of the evaluating physician

is likely to be acute cholecystitis. The typical presentation
of a patient with acute cholecystitis is pain in the right
upper quadrant, usually accompanied by fever, nausea, and
vomiting. The presentation of an older patient with acute
cholecystitis may be very different and a significant number
of these patients do not have classic symptoms of cholecystitis
because of coexisting disease or diminished ability to localize
acurately pain [5–8]. Changes in fever may not be correlated
with the severity of the infection [9, 10]. An incomplete or
ambiguous history as well as atypical and subtle physical
findings complicates the diagnostic process in the elderly.The
clinical picture is even further complicated by preexisting
conditions andmedications.This studywas designed to assess
the differences between elderly patients and their younger
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Table 1: The young (Group I) and elderly (Group II) of patients who were admitted with the complaint of right upper quadrant pain.

Group I Group II
Patients with Right Upper Quadrant Pain 225 93
Female 132 48
Male 93 45
Female/Male Ratio 1.42 1.06
Presence of stone 69 48
Single stone 9 12
Multiple calculi or sludge 60 36
Diagnosis of Acute Cholecystitis 39 36 p<0.001∗
Other Reasons of Right Upper Quadrant Pain 186 57
(∗)There was a significant difference between the young and elderly patient groups with respect to the final diagnosis of acute cholecystitis in the presence of
right upper quadrant pain (p<0.001).

counterparts who presented with a complaint of right upper
quadrant abdominal pain and who were diagnosed to have
acute cholecystitis.

2. Materials and Methods

The study was conducted at the Emergency Department of
the Ankara University School ofMedicine. Database and files
were retrospectively reviewed with local ethics committee
approval. Our study population was selected from patients
who were admitted with a complaint of right upper quadrant
(RUQ) pain between June 2007 and January 2008. In this time
period, all the patients were diagnosed by the same physician
and abdominal ultrasounds were performed by the same
radiologist team in our emergency department (ED). Patients
undergoing abdominal ultrasonography for the evaluation of
right upper quadrant pain were considered eligible.Themed-
ical records of these patients were reviewed retrospectively
and information regarding fever, laboratory values including
white blood cells (WBC), aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase (ALP),
and total bilirubin, and abdominal ultrasonography findings
were obtained. The records of all patients presenting to the
ED with RUQ pain were reviewed. The diagnosis of acute
cholecystitis wasmade bymeans of a clinical picture, physical
examination, laboratory tests, and abdominal ultrasonogra-
phy. Diagnostically ultrasonography is the modality of choice
for acute cholecystitis [11].

The ultrasonographic criteria used to diagnose acute
cholecystitis included “the finding of gallstones with sig-
nificant wall thickening over 5 mm, pericholecystic fluid,
impacted stone, or a combination of these parameters” [12].

In the absence of gallstones, gallbladder wall thickening
with localized gallbladder tenderness and pericholecystic
fluid was considered indicative of acalculous cholecystitis.
Choledocholithiasis, biliary pancreatitis, acalculous chole-
cystitis, gallbladder cancer, gallbladder polyps, and other
extra and intraabdominal pathologies causing right upper
quadrant abdominal pain were exclusion criteria. A total of
318 patients, older than 18 years of age, were included in the
study. The patients were assigned into two groups according
to age. The patients who were less than 65 years of age were
assigned to Group I, and the patients who were 65 years or

older were assigned to Group II. The laboratory values and
ultrasonographic findings of the patients in these two groups
were compared.

The results are expressed as the mean ± the standard
deviation (SD). Comparisons of the data were performed
using theChi-square test and Fisher’s exact test.The statistical
analyses were performed using a software package SPSS
Version 11.5 (SPSS Inc. Chicago). All P values less than 0.05
were considered statistically significant.

3. Results

Group I consisted of 225 patients, 132 females with amean age
of 45.18±13.27 years (range 20-62) and 93 males with a mean
age of 44.58±12.07 years (range18-64). Group II consisted of
93 patients, 48 females with a mean age of 75.81±6.52 (range
67-88) and 45 males with a mean age of 77.35±8.41 years
(range 66-91). The female to male ratio of the patients who
were admitted with the complaint of right upper quadrant
pain was 132 to 93 (1.42) in Group I and 48 to 45 (1.06)
in Group II. The gender difference between the two groups
was not significant. The diagnosis of acute cholecystitis was
established in 39 of the 225 patients in Group I and in 36 of
the 93 patients inGroup II.Therewas a statistically significant
difference between the two groups with respect to the final
diagnosis (p<0.001) (Table 1).

The female to male ratio of the patients who were
diagnosed to have acute cholecystitis was 27 to 12 (2.25) in
Group I and 15 to 21 (0.71) in Group II. The gender difference
between these two groups was also significant (p=0.016).
All patients who were diagnosed as acute cholecystitis had
gallstones without any difference between the young and
elderly ones) (Table 2).

Ultrasonography showed gallstones in 117 of the 318
patients whowere admitted with the complaint of right upper
quadrant pain (Table 3). A total of 21 patients had single stone
and 96 patients had multiple millimetric calculi or sludge.
There was no significant gender and age difference regarding
the type of gallstones in patients with diagnosis of acute
cholecystitis.

There was no significant difference regarding body tem-
perature between Group I and Group II with, respectively,
37.8∘C (±0.2) and 37.5∘C (±0.3).
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Table 2: Patients with diagnosis of acute cholecystitis in young (Group I) and elderly (Group II) patients with right upper quadrant pain.

Group I Group II
Patients with Right Upper Quadrant Pain 225 93
Diagnosis of acute cholecystitis 39 36 p<0.001 ∗
Presence of stone 39 36
Female 27 15
Male 12 21
Female/Male (Ratio) 2.25 0.71 P=0.016 ∗∗
(∗)There was a significant difference between the young and elderly patient groups with respect to the final diagnosis of acute cholecystitis in the presence of
right upper quadrant pain (p<0.001).
(∗∗)The gender difference between the young and elderly patient groups was significant in the diagnosis of acute cholecystitis (p=0.016).

Table 3: Presence of gallbladder stones in patients who were admitted with the complaint of right upper quadrant pain.

Young Group Elderly Group Total
Single stone 9 12 21
Multiple calculi or sludge 60 36 96
Total 69 48 117
Ultrasonography showed gallstones in 117 of the 318 patients (36.79%) who were admitted with the complaint of right upper quadrant pain. A total of 21 (17.94%)
patients had single stone and 96 (82.05%) patients had multiple millimetric calculi or sludge in both young and elderly groups.

Table 4: Leukocytosis, bilirubin, and transaminase level in the young and elderly group of patients with a diagnosis of acute cholecystitis.

Group I Group II
Number of patients 39 36
Leukocytosis 12 33 p<0.001 ∗
Elevated bilirubin level 18 24
Elevated hepatic transaminases level 15 18
(∗) A significant difference was noted in the presence of leukocytosis when the age groups of the patients with acute cholecystitis were compared (p<0.001).

Leukocytosis was present in 12 of 39 patients in Group
I with acute cholecystitis and in 33 of 36 patients in Group
II with acute cholecystitis (Table 4). The average white blood
cell (WBC) count of the patients who were diagnosed to
have acute cholecystitis was 9907±4.437 x 109/L in Group I
when it was 17083±7485.3 x 109 /L in Group II. A significant
difference was noted in the presence of leukocytosis when
the age groups of the patients with acute cholecystitis were
compared (p<0.001) (Figure 1). Serum biochemistry showed
elevated bilirubin levels in 18 of 39 patients with acute
cholecystitis in Group I and in 24 of 36 patients in Group II.
Hepatic transaminases were also elevated in 15 of 39 patients
with acute cholecystitis in Group I and in 18 of 36 patients
with acute cholecystitis in Group II. There were no notable
differences between Group I and Group II with respect to
serum biochemistry.

When the laboratory findings of all patients with acute
cholecystitis were analyzed it was observed that white blood
cell (WBC) counts were elevated in 9 of 9 patients in
the group of patients having a single stone and 36 of 66
patients in the group of patients having multiple calculi or
sludge. The percentage of patients with elevated WBC count
was significantly higher in the group of patients having a
single gallbladder stone versus the group of patients having
multıple calculi or sludge (p=0.009). On the other hand the
percentages of the patients with elevated serum levels of
hepatic transaminases and bilirubin were similar between

these two groups of patients with respect to the type of
gallstones.

4. Discussion

Abdominal pain is a common cause of emergency depart-
ment (ED) admission in elderly patients. The evaluation of
abdominal pain in the geriatric patients may be confounded
by atypical presentation and physical examination, limita-
tions in history taking, unreliable vital signs, and laboratory
values [13].The ability of physicians to determine the cause of
abdominal pain decreases with advancing patient age. Acute
cholecystitis is a very representative example of this scenario,
as it is one of the most common causes of acute abdominal
pain in the elderly [4, 5, 13].

In our study the gender difference between the young and
elderly patient groupswas significant in the diagnosis of acute
cholecystitis. The female to male ratio is 2.25 in young group
and 0.71 in elderly group (p=0.016). The diagnosis rate of
acute cholecystitis in young female patients with RUQ pain is
higher than in youngmales, but this difference decreases with
age. This age-related difference between women and men
was confirmed in many studies [14]. GREPCO study found
a female to male ratio of 2.9 between the ages of 30 to 39
years, but the ratio narrowed to 1.6 between the ages of 40
and 49 years and to 1.2 between the ages of 50 and 59 years
[15]. Nikfarjam et al. also reported that male patients with
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Figure 1: The average white blood cell count (WBC) of the patients with diagnosis of acute cholecystitis. (∗) The average white blood cell
count (WBC) of the patients who were diagnosed to have acute cholecystitis was significantly higher in the elderly patient group (p<0.001).

acute cholecystitis tended to be older [16]. Rates of gallstones
are two to three times higher among women than men and
the risk for gallstone disease in women is primarily higher
in the childbearing age [17, 18]. After the fifth decade the
rates of new gallstone formation in men and women become
essentially equal [19]. Estrogen increases biliary cholesterol
secretion causing cholesterol supersaturation of bile. There-
fore, gallstone formation is influenced by some risk factors
such as female gender, pregnancy, estrogen therapy, and oral
contraceptives [14]. Probably because of these factors women
clearly have a higher incidence rate of acute cholecystitis
than men at young age, but this difference disappeares with
increasing age. We should also mention that more women
with gallstone disease are treated with cholecystectomy at
a young age because of acute cholecystitis [20]. Even some
studies suggest that acute cholecystitis is a different disease in
women when compared with men [21, 22].

There was no significant difference regarding body tem-
perature between young and elderly patients in our study.
When we review the literature, in a study evaluating young
and elderly patients with sepsis, body temperature ≥ 38∘C
was more common in the young group compared with the
elderly group (63% versus 60%, respectively); body temper-
ature < 37.2∘C was found in 23% of the elderly patients.
They reported that there was not any significant difference
between the two groups in this regard [23]. Compared to
younger infected patients, elderly ones with bacteremia had
fewer signs or symptoms and mostly can not develop a
fever, but instead may present with hypothermia. That is

why it would be prudent to treat any elderly with possible
cholecystitis as having a significant infection [24, 25]. This
can be also the reason why there was no significant difference
between young and elderly patients body temperature in our
findings.

Once we reviewed the laboratory values of the patients
diagnosed to have acute cholecystitis, we observed that,
comparing to the young group, there was a greater proportion
of elderly patients with leucocytosis. On analysis of our
experience we underline that elderly patients with acute
cholecystitis are more likely to demonstrate high level of
white blood cells. This data may possibly be the result of
delayed hospital admission of elderly people according to
many coexisting health and social problems such as lack of
health insurance or lack of transport to health care units.
Akasu et al. reported leucocytosis in patients with acute
cholecystitis, but no significant difference between young and
elderly groups while Borzellino et al. reported leucocytosis in
elderly patients with diagnosis of an acute cholecystitis, mean
value of 15.6x109/L as more similar to our study [26, 27].

In the elderly population, total WBC decreases slightly by
aging but as response to an acute infection, sepsis, trauma, or
inflammation the number ofWBCmay increase dramatically.
In the presence of leukocytosis more than 14000 more
attention should be paid to gastrointestinal, urinary, and skin
infections in elderly patients with sepsis [23]. Some studies
suggest that the predictive ability of theWBC counts also
applies to the elderly but there is a need for further studies
on this topic [28, 29].
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We revealed that single gallbladder stones cause signifi-
cantly higher WBC count than multiple calculi or sludge in
elderly patients with acute cholecystitis (p=0.009). Previous
studies mention that gallstones from most patients contain
live bacteria with the potential to cause infective complica-
tions and solitary gallstones were found to develop after a
precursor phase of over 2 years in contrast,multiple gallstones
formed without a precursor phase [30, 31]. This could be
why the development ofmucocele, empyema, and perforation
was significantly more common in patients with solitary
gallbladder stones asMofti et al. reported.Thus a patient with
a solitary stonemay needmore attention and surgical priority
[32].

The presentation of an older patient with acute chole-
cystitis may be very different from the presentation of the
illness in a younger patient. The expected clinical picture
may not be encountered in elderly patients. An incomplete or
ambiguous history often complicates the assessment of exist-
ing symptoms. This is usually due to cognitive, functional,
and sensory impairment seen in old patients. Diagnosing
acute cholecystitis in geriatric patients having right upper
quadrant pain can be misleadingly uncertain since they are
likely to have coexistent disease with altered metabolic and
endocrine responses [33]. In this point of view transab-
dominal ultrasonography was shown to be very accurate in
diagnosing acute cholecystitis [11].

5. Conculusions

Elderly patients presenting with right upper quadrant
abdominal pain are more likely to be diagnosed to have acute
cholecystitis and they are more close to septic complications.
We hope that our study will be convincing for clinicians to
maintain a degree of awareness in the evaluation of geriatric
patients with right upper quadrant abdominal pain.
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“Comparison of ultrasonographic and laboratory findings of
acute cholecystitis between elderly and nonelderly patients,”
Turkish Journal of Medical Sciences, vol. 46, no. 5, pp. 1428–1433,
2016.

[10] K. Naidu, E. Beenen, S. Gananadha, and C. Mosse, “The yield
of fever, inflammatorymarkers and ultrasound in the diagnosis
of acute cholecystitis: a validation of the 2013 Tokyo guidelines,”
World Journal of Surgery, vol. 40, no. 12, pp. 2892–2897, 2016.

[11] M. Yokoe, T. Takada, S. M. Strasberg et al., “Tokyo guide-
lines revision committee.TG13 diagnostic criteria and severity
grading of acute cholecystitis (withvideos),” Journal of Hepato-
Biliary-Pancreatic Sciences, vol. 20, no. 1, pp. 35–46, 2013.

[12] G. M. Yarmish, M. P. Smith, M. P. Rosen et al., “ACR appro-
priateness criteria right upper quadrant pain,” Journal of the
American College of Radiology, vol. 11, no. 3, pp. 316–322, 2014.

[13] C. S. Gardner, T. A. Jaffe, and R. C. Nelson, “Impact of CT in
elderly patients presenting to the emergency department with
acute abdominal pain,” Abdominal Imaging, vol. 2015, no. 7, pp.
2877–2882, 2015.

[14] G. Novacek, “Gender and gallstone disease,”Wiener Medizinis-
che Wochenschrift, vol. 156, no. 19-20, pp. 527–533, 2006.

[15] A. F. Attili, A. de Santis, R. Capri, A. M. Repice, S. Maselli,
and G. Group, “The natural history of gallstones: the GREPCO
experience,”Hepatology, vol. 21, no. 3, pp. 656–660, 1995.

[16] M. Nikfarjam, E. Harnaen, F. Tufail et al., “Sex differences
and outcomes of management of acute cholecystitis,” Surgical
Laparoscopy, Endoscopy & Percutaneous Techniques, vol. 23, no.
1, pp. 61–65, 2013.

[17] H. Völzke, S. E. Baumeister, D. Alte et al., “Independent
risk factors for gallstone formation in a region with high
cholelithiasis prevalence,” Digestion, vol. 71, no. 2, pp. 97–105,
2005.

[18] K. R. Maurer, J. E. Everhart, T. M. Ezzati et al., “Prevalence of
gallstone disease in Hispanic populations in the United States,”
Gastroenterology, vol. 96, no. 2, part 1, pp. 487–492, 1989.

[19] K. H. Jensen and T. Jørgensen, “Incidence of gallstones in a
Danish population,” Gastroenterology, vol. 100, no. 3, pp. 790–
794, 1991.



6 Emergency Medicine International

[20] S. Kuy, A. Dua, A. Dua et al., “Gender based differences in
management and outcomes of cholecystitis,” The American
Journal of Surgery, vol. 206, no. 5, pp. 641–646, 2013.

[21] D. M. Bates and G. W. Girvin, “Biliary tract disease,” The
American Journal of Surgery, vol. 153, no. 6, pp. 532–534, 1987.

[22] B. J. Ammori, M. Larvin, and M. J. McMahon, “Elective lapar-
oscopic cholecystectomy,” Surgical Endoscopy, vol. 15, no. 3, pp.
297–300, 2001.

[23] Z. Aminzadeh and E. Parsa, “Relationship between age and
peripheral white blood cell count in patients with sepsis,”
International Journal of Preventive Medicine, vol. 2, no. 4, pp.
238–242, 2011.

[24] R. Gleckman and D. Hibert, “Afebrile bacteremia. A phe-
nomenon in geriatric patients,” Journal of the AmericanMedical
Association, vol. 248, no. 12, pp. 1478–1481, 1982.

[25] P. Chassagne, M. Perol, J. Doucet et al., “Is presentation of
bacteremia in the elderly the same as in younger patients?”
American Journal of Medicine, vol. 100, no. 1, pp. 65–70, 1996.

[26] T. Akasu, A. Kinoshita, N. Imai et al., “Clinical characteristics
and short-term outcomes in patients with acute cholecystitis
over aged >80 years,” Geriatrics & Gerontology International,
2018.

[27] G. Borzellino, G. De Manzoni, F. Ricci, G. Castaldini, A.
Guglielmi, and C. Cordiano, “Emergency cholecystostomy and
subsequent cholecystectomy for acute gallstone cholecystitis in
the elderly,” British Journal of Surgery, vol. 86, no. 12, pp. 1521–
1525, 1999.

[28] J. M. Willems, S. Trompet, G. J. Blauw, R. G. Westendorp,
and A. J. de Craen, “White blood cell count and C-reactive
protein are independent predictors of mortality in the oldest
old,” The Journals of Gerontology. Series A, Biological Sciences
And Medical Sciences, vol. 65, no. 7, pp. 764–768, 2010.

[29] G. Nilsson, P. Hedberg, and J. Öhrvik, “White blood cell count
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