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ABSTRACT

Introduction: Acute cholecystitis is observed quite commonly in emergency surgery clinics and parameters
are needed for diagnosis and treatment. The aim of this study was to determine whether the neutrophil-to-
lymphocyte ratio (NLR) is of benefit in the diagnosis of acute cholecystitis.

Materials and Methods: A retrospective evaluation of patients who were hospitalized between January 2014
and February 2018 for the treatment of acute cholecystitis was conducted. The blood tests and radiological
tests of the patients were evaluated. The NLR was calculated and compared with the clinical and laboratory
values of the patients.

Results: A total of 185 patients were identified, comprising 102 (55.1%) females and 83 (44.9%) males with
a mean age of 51.5¢15.9 years. The mean leukocyte count was 11.623.6 10°/L and the mean C-reactive
protein (CRP) value was 37+76.4 mg/L. Overall, 90 (48.6%) patients had normal leukocyte values and 59
(31.8%) patients had normal CRP values. In 20 (10.8%) patients with an NLR of approximately 1, only 1 (5%)
was aged >60 years and all of the remaining patients were <45 years of age. In 53 (28.6%) patients, the NLR
was determined to be approximately 2, and the NLR value was =3 in 112 (60.5%) patients.

Conclusion: Awareness of an increased NLR may be beneficial in the diagnosis of patients with acute chole-

cystitis.
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Introduction

Acute Cholecystitis

Significantly high numbers of patients are admitted to
emergency surgery clinics with a diagnosis of acute chole-
cystitis. Acute cholecystitis is a disease characterized by
inflammation and the progression of acute cholecystitis

Received: 15.05.2019 Accepted: 19.06.2019

e-mail: refikbademci@gmail.com

Correspondence: Refik Bademci, M.D., Department of General Surgery,
istanbul Medipol University Faculty of Medicine, istanbul, Turkey

may vary widely.! Although self-limiting in some pa-
tients, in others it can progress to gangrenous cholecysti-
tis. Many diagnostic methods are used in the diagnosis of
acute cholecystitis such as the Murphy sign, ultrasonog-
raphy (USG) and computed tomography (CT).® The Tokyo
criteria are generally used for the diagnosis of acute chole-
cystitis,” but there is still a need for new parameters to ac-
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curately determine the progression of acute cholecystitis.
The neutrophil-to-lymphocyte ratio (NLR) is important for
detecting the degree of inflammation and progression of
the disease in many inflammatory illnesses.!

The aim of this study was to determine whether NLR is of
benefit in the diagnosis of acute cholecystitis.

Materials and Methods

A retrospective examination was made of 2060 patients
who underwent cholecystectomy, and from these, the
study included patients who presented for emergency
surgery with a diagnosis of acute cholecystitis. The diag-
nosis of acute cholecystitis was made from the anamne-
sis, physical examination hemogram, CRP, USG findings
and if necessary, computed tomography (CT) and mag-
netic resonance imaging (MRI) findings.

Physical examination and imaging findings of the patients
were recorded. The results of diagnostic tests conducted
during admission to the emergency clinic were recorded
for the purposes of this study. It was noted whether or
not endoscopic retrograde cholangio-pancreatography
(ERCP) was performed on the patient.

Hemogram, white blood cell count, C-reactive protein
(CRP), aspartate aminotransferase (AST), and alanine
transaminase (ALT) tests were conducted after admission
and the results were recorded. Age, gender and operative
characteristics of the patients were determined. Leuko-
cyte, lymphocyte and neutrophil values were determined
from the hemogram, and the NLR was calculated.

The elevated rates of the NLR, CRP and leukocyte values
of patients operated on because of acute cholecystitis in
general and over 50 years of age were evaluated and ac-
cordingly the efficacy of NLR in the diagnosis was evalu-
ated.

Statistical analysis was performed using SPSS vn 25.0.
software (SPSS for Windows; SPSS Inc., Chicago, IL,
USA). Descriptive analyses were summarized in terms of
frequency and percentage. Data were expressed as mean
+ standard deviation and percentage values. A value of
p<0.05 was accepted as statistically significant.

Results

A total of 185 patients were identified, comprising 102
(55.1%) females and 83 (44.9%) males with a mean age of
51.5+15.9 years; 97 patients were aged >50 years. The AST
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Table 1. Clinical and laboratory features of patients

operated on for acute cholecystitis

Total: 185

Age (years)* 51.5(15.9)
Female, n (%) 93 (50.2)
Leukocyte (10°%/L)* 9.7 (4)
C-reactive protein (mg/L)* 37 (76.5)
Neutrophil-lymphocyte ratio* 4.6 (6.3)
Neutrophil-lymphocyte ratio, n (%)

1 20

2 53

3 112

*Meantstandard deviation. NLR: Neutrophil-lymphocyte ratio.
|

/ ALT values were found to be high in 48 patients. All pa-
tients had right upper quadrant pain and tenderness dur-
ing the physical examination. In 16 (8.6%) patients, biliru-
bin values were found to be high. All patients underwent
USG. MRI was performed on 16 (8.6%) patients because
of the suspicion of stones in the biliary tract. ERCP was
performed on the bhile ducts in 16 patients due to stones
observed in the biliary duct. The mean NLR was found to
be 4.616.3. The mean leukocyte value was 11.6+3.6 10°/L
and the corresponding mean CRP value was 37+76.4 mg/L,
Overall, 90 (48.6%) patients had a normal leukocyte
count and 59 (31.8%) patients had normal CRP values. In
20 (10.9%) patients with NLR ratio of about 1, only 1 of
these patients was aged >60 years and all the remaining
patients were <45 years of age. The NLR value was found
to be around 2 in 53 (28.6%) patients and around >3 in 112
(60.5%) patients (Table 1).

In 95 (51.3%) patients, the leukocyte value was found to
be high; 2 (1.1%) of these patients had an NLR value of
1, and the other 93 (50.2%) patients had an NLR value of
at least 2. CRP was found to be elevated in 91 (49.1%) pa-
tients with a high leukocyte level and CRP was observed
to be normal in 4 (2.1%) patients. In all patients with an
elevated leukocyte value, the NLR was determined to be
at least 2 (Table 2).

In 49 (26.4%) patients, the leukocyte and CRP values were
normal and NLR was found to be at least 2. In 33 (17.8%)
patients, the leukocyte values were normal, but the CRP
value was observed to be high and the NLR was at least
2. In 6 (3.2%) patients, NLR, leukocyte and CRP values
were found to be normal. In 2 (1.1%) patients, only the
CRP value was found to be high. Of the patients with nor-
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Table 2. laboratory test results of patients operated on for acute cholecystitis

Total: 185
Neutrophil-lymphocyte ratio 1 2 Total
Leukocyte + C-reactive protein normal, n (%) 6 (3.2) 49 (26.4) 55 (29.6)
Leukocyte N, C-reactive protein high, n (%) 2(1.1) 33(17.8) 35(18.9)
Leukocyte high, n (%) 2(1.1) 93 (50.2)
Leukocyte high, C-reactive protein normal, n (%) 0 4(2.2)

mal leukocyte and CRP values, 31 (63.2%) were found to
be over 50 years old. Of the 6 (3.2%) patients with normal
leukocyte, CRP and NLR values, 5 (83.3%) were aged >50
years. In patients with normal leukocyte values and high
CRP values and at least a 2-fold increase in NLR, 19 (57.5%)
were aged =50 years.

Laparoscopic cholecystectomy was performed in all of the
patients after being admitted to the emergency clinic and
emergency surgery was performed on 1 (0.54%) of the pa-
tients. In one patient, laparoscopic surgery was converted
to open surgery. This patient was 84 years old, with the
presence of pericholecystic fluid on USG, and during the
operation an exposure problem developed because of an
advanced degree of intra-abdominal adhesions, so it was
decided to convert to open surgery. Mortality did not de-
velop in any patient.

Discussion

It has been reported that approximately 5-10% of patients
admitted with abdominal pain to Emergency Departments
are diagnosed with acute cholecystitis.!** The Tokyo crite-
ria are generally used for the diagnosis of acute cholecys-
titis.” In the current study, the average age of patients was
51 years (50.2%) and 55.1% of cases were female. Overall,
90 (48.6%) patients had normal leukocyte values and 59
(31.8%) patients had normal CRP values. In 20 (10.9%) pa-
tients, the NLR was approximately, in 53 (28.6%) patients
the NLR was found to be approximately 2 times higher and
in 112 (60.5%) patients the NLR was increased 3-fold or
more. The aim of this study was to determine whether the
NLR could be of benefit in the diagnosis and treatment of
acute cholecystitis.

Ultrasonography is preferred in the first diagnosis of pa-
tients with acute cholecystitis, with reported sensitivity
and specificity rates of 95-99%.®! MRI may be performed
in patients with biliary stones or in cases of acute pancre-
atitis.® USG was applied first to all of the patients in the

current study, but 16 (8.6%) patients also underwent MRI
on suspicion of stones in the biliary tract and then ERCP
was performed.

In patients with acute cholecystitis, the reasons for con-
version from laparoscopy can be stated as age >60 years,
male gender and the presence of pericholecystic fluid.”
The mortality rate from acute cholecystitis has been re-
ported as approximately 1%, although increased mor-
tality and morbidity rates are observed in elderly patients.
(112 The morbidity rate after laparoscopy in acute chole-
cystitis varies between 3-30%®* and some studies in
literature have indicated that the rate of open surgery
is higher than in cases of elective cholecystectomy.!">
When the age of patients with acute cholecystitis is ex-
amined, the rate of cholecystitis can be seen to increase
after the age of 50 years.!"? Comorbid factors are very com-
mon in elderly patients and symptoms may be atypical
with rapid disease progression in these patients.!” Mor-
tality and morbidity rates are known to be significantly
increased in cases of gangrenous cholecystitis, abscess
and perforation, although the CRP and leukocyte values
may not increase in some patients, especially the elderly.
Therefore, early diagnosis and treatment may be vital in
these patients.!'¥! In the current study, no mortality devel-
oped and all the patients were operated on after referral
for emergency surgery. Only 1 (0.54%) patient underwent
open surgery. This patient was 84 years old, with the
presence of pericholecystic fluid on USG, and during the
operation an exposure problem developed because of an
advanced degree of intra-abdominal adhesions, so it was
decided to convert to open surgery. Age >50 years was de-
termined in 52.4% of the current study patients, and of
these, 31 (63.2%) had normal leukocyte and CRP values.

Acute cholecystitis is defined as an inflammation of the
gallbladder, and most patients have gallstones, with rapid
disease progression in 20% of these.!” Many studies have
stated that inflammation is a prognostic factor for various
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diseases.?’-2 NLR is a biomarker for systemic inflamma-
tion, and the inflammatory response is characterized by
neutrophilia and lymphopenia.” At the same time, dis-
eases characterized by acute inflammation of NLR can also
be considered as a determining factor for the diagnosis and
treatment of inflammation. High NLR values have been
found to be related to a long hospital stay for patients with
gangrenous appendicitis.?>?! Lee et al.? found that the
increase in NLR was higher in acute cholecystitis than in
chronic cholecystitis and there was a higher risk of mortal-
ity in patients with NLR >3. In the current study, 90 (48.6%)
patients had normal leukocyte values and 59 (31.8%) pa-
tients had normal CRP values. In 20 (10.9%) patients, the
NLR was found to be around 1. In 165 (89.1%) patients, the
NLR was found to be =2, and of these, 49 (26.4%) patients
with normal leukocyte and CRP values had NLR >2.

It has been reported that 90-95% of patients examined
for cholecystitis have acute cholecystitis and 5-10% are
diagnosed with acalculous cholecystitis.'” In the current
study, 98.4% of the patients examined were diagnosed
with acute cholecystitis and all of the operated patients
were operated on with the diagnosis of acute cholecys-
titis. The patient group in the current study comprised
55.4% females and the mean age was 51.5 years; these re-
sults were consistent with the literature.”!

Limitations of this study can be said to be the retrospec-
tive nature of the study and that no evaluation was made
according to the postoperative pathological data Further-
more, classification was not made according to the Tokyo
criteria and so comparisons could not be made according
to those criteria.

In conclusion, from the results obtained in this study, it
can be considered useful to direct the treatment of pa-
tients diagnosed with acute cholecystitis from evaluations
of NLR, CRP and leukocyte values together with physical
examination and ultrasonography.
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