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ABSTRACT

Objective: Acute abdomen is a dangerous condition that necessitates attentive care. The
etiology of acute abdomen is quite complex and alternative diagnostic methods are very
valuable as it may indicate life-threatening conditions. The purpose of this study was to ex-
amine the role of physical examination and laboratory indicators in relation to surgical and
medical treatment options in the emergency department (ED).

Methods: This single-center retrospective study was conducted on 735 patients aged be-
tween |8 and 90 years admitted to the ED of our hospital between January 01, 2019, and
January 0l, 2020. Patients’ demographics (age and gender), hospitalization data, presence
of rebound and involuntary guarding, differential diagnosis, treatment approach (medical or
surgical treatment), and laboratory parameters were analyzed.

Results: The mean age of all patients was 45.5+18.6 years and male patients were domi-
nant (51.1%). The most common diagnoses were acute appendicitis, acute gastroenteritis,
and acute cholecystitis, respectively. Patients who had surgical treatment were significantly
younger than those who received medical treatment (p<0.001). Rebound tenderness and
involuntary guarding were more pronounced in the patients who received medical treat-
ment. Inflammatory laboratory parameters were higher in patients who received surgical
treatment. The presence of rebound tenderness, decreased age, elevated leukocyte, and
neutrophil levels, as well as decreased red cell distribution width showed significant associa-
tions in favor of surgical treatment.

Conclusion: Results suggest that the presence of rebound tenderness, elevated neutrophil,
and decreased age may be predictive for the treatment modality in patients with acute ab-
domen.

disease, and peptic ulcer disease.!'¥! Acute abdominal pain
(AAP) is one of the most frequently encountered com-

Acute abdomen is a condition characterized by the sudden
onset of abdominal pain. Although its causes can range
from benign and self-limiting conditions to emergency
surgeries, it is typically a symptom of an intraabdominal
disease, such as acute appendicitis, acute pancreatitis,
acute cholecystitis (AC), ovarian torsion, ischemic bowel

plaints (7-10%) among emergency department patients
(EDs)."8 As the AAP has a complex etiology and may be
indicative of life-threatening conditions, it is necessary to
employ a broad differential diagnostic approach.

Although diagnostic approaches for AAP have been im-
proved significantly, there are a number of issues with the
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diagnosis of the underlying cause that can lead to misdiag-
noses.’ 'l Difficulties in the differential diagnosis of AAP
derive from the involvement of multiple organ systems in
the abdominal region, the possibility of various pathologies
ranging from benign to fatal, and the variations in patient
presentation due to sex and age.!'”

AC is the acute inflammation of the gallbladder, caused in
95% of cases by a calculus or cystic duct obstructing the
gallbladder neck.'® AC is one of the leading causes of AAP
and the second leading cause of abdominal surgery after
acute appendicitis.l'*'*! Acute appendicitis may be difficult
to accurately diagnose due to the presentation of atypical
symptoms.'’] In addition, brief right upper abdominal pain
and Murphy’s sign are reported to be less accurate in the
examination of AC in the elderly.'¥ On the other hand,
spontaneous presentation of AC and acute appendicitis, al-
though uncommon, has been reported in the literature.['*-2!]

Despite advancements in diagnosis and treatment, the
diagnosis and severity of acute abdomen remain difficult
to determine. Furthermore, differential diagnosis is essen-
tial to reduce the number of unnecessary procedures and
time to intervention. Therefore, the purpose of this study
was to investigate the role of physical examination and
laboratory parameters, as well as their association with
a therapeutic approach, in patients with acute abdomen
who were referred to the ED.

MATERIALS AND METHODS

Study Design and Population

This single-center retrospective study focused on 735 pa-
tients admitted to the emergency medicine department
between January 1, 2019, and January I, 2020, with ab-
dominal pain with rebound and/or guarding. The research

Table I. Demographical and clinical characteristics of the patients
Minimum Maximum MeanSD
Age (years) 16 97 45.5£18.6
Length of hospital stay (days) 0 40 3.2+3.9
n (%)

Gender

Female 359 (48.9)

Male 376 (51.1)
Involuntary guarding

= 23 (3.1)

+ 712 (96.9)
Rebound

= 384 (52.2)

+ 351 (47.8)
Involuntary guarding

Medical 447 (60.8)

Surgical 288 (39.2)
Rebound

Medical 538 (73.2)

Surgical 197 (26.8)
Acute appendicitis 192 (26.1)
Acute gastroenteritis 185 (25.2)
Acute cholecystitis 140 (19.0)
Others 218 (29.7)
USG 323 (43.9)
CT 215 (29.2)
CT + USG 508 (69.1)
CT + USG

Medical 226 (55.5)

Surgical 282 (44.5)
Treatment

Medical 447 (60.81)

Surgical 288 (39.19)

USG: Ultransopnography; CT: Computed tomography, SD: Standard deviation.
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was approved by the University of Health Sciences Gazios-
manpasa Training and Research Hospital ethics committee
on November 10, 2021, and was assigned the number 358.
The study was carried out in accordance with the Helsinki
Declaration on Human Research and the ICMJE Crite-
ria, as well as all applicable laws. Due to the retrospec-
tive nature of the study, patients’ informed consent for
the publication of their medical data was not obtained. All
patients’ personal information was rigorously protected.
Patients’ demographics (age and gender), length of hos-
pital stay, presence of rebound and involuntary guarding,
differential diagnosis, treatment approach (medical or sur-
gical treatment) and laboratory parameters (white blood
cell [WBC], hemoglobin [Hgb], red cell distribution width
[RDW], mean cell volume, platelet [PLT], platelet distribu-
tion width, mean platelet volume [MPV], procalcitonin and
C-reactive protein [CRP] levels, lymphocyte ratio, neu-
trophil ratio, neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio [PLR]) were analyzed. Cases
with incomplete physical examination, laboratory and ex-
amination records, cases under the age of 18 and over the
age of 90 years, and cases with diagnoses that would cause
chronic abdominal pain were excluded from the study.

Upon admission to the ED, the patient’s hemogram and
biochemistry levels were measured and recorded. For
hemogram examinations, a Beckman Coulter Automated
CBC Analyzer (Beckman Coulter, Inc., Fullerton, CA,
USA) was utilized. The Cobas 6000 was utilized to analyze
sample biochemistry data (C6000-Core, Cobas c-501 se-
ries, Hitachi, Roche, USA).

Statistical Analysis
For the analysis, SPSS v. 25.0 (IBM, USA) statistical soft-

ware was utilized. Data descriptors included mean, stan-
dard deviation (SD), minimum, maximum, frequency, and
ratio values. Using the Kolmogorov—Smirnov test, the dis-
tribution of variables was examined. The Mann—Whitney
U test was developed to analyze quantitative independent
data for independent samples. In the examination of qual-
itative independent data, the Chi-square test was utilized,
and the Fisher’s test was utilized when the Chi-square test
requirements were not met. Using univariate and multi-
variate logistic regression, the magnitude of the param-
eters’ effects was analyzed. p<0.05 indicated statistical
significance.

RESULTS

The number of male patients was more than female pa-
tients among 735 patients, and the mean age of all patients
was 45.5+18.6 years. The frequency of patients treated
with medical treatment was higher in patients presenting
involuntary guarding and/or rebound compared to the pa-
tients that were not presenting involuntary guarding and/
or rebound. Ultrasonography (USG) or computed tomog-
raphy (CT) scans were performed on 538 patients for di-
agnostic purposes. Thirty of them had both CT and USG
scans. Sequentially, acute appendicitis, acute gastroenteri-
tis, and AC were the most frequently encountered diag-
noses. Of all patients, 288 were treated surgically (Table I).

Patients diagnosed with involuntary guarding and rebound
during the physical examination were divided into two
groups according to the treatment method they received.
The mean age, lymphocyte, and RDW levels in patients
with rebound who received surgical treatment were sig-
nificantly lower than those who received medical treat-

Table 2.  Analysis of variables according to rebound and involuntary guarding findings and treatment modality
Rebound Involuntary guarding
Surgical Medical p Surgical Medical p

Age (years) 39.5£16.9 47.6+18.7 <0.001 39.69£17.1 49.24+18.66 <0.001
Length of hospital stay (days) 4.073.5 291+4.1 <0.001 4.50+4.63 2.40+3.40 <0.001
CRP (mg/L) 83.70+9.4 39.5470.1 <0.001 62.54485.77 44.12+74.33 <0.001
WBC (x10%/L) 13.7245.1 10.9+4.43 <0.001 13.32+5.21 10.67+4.16 <0.001
Hgb (g/dL) 13.34+2.1 13.1+2.02 0.530 13.32+2.05 13.00+2.01 0.021
MCV (fL) 86.1+5.88 85.7+6.8 0.730 86.10+5.91 85.6616.92 0.510
RDW (%) 13.54+1.26 14.05+1.72 <0.001 13.66+1.47 14.07+1.70 <0.001
PLT (10%/pL) 264.90+89.1 273.1+88.5 0.130 268.2488.12 272.6+89.15 0.460
Pct (pg/L) 0.29+0.3 0.27+0.08 0.910 0.29+0.34 0.27+0.08 0.680
MPV (fL) 10.2+1.3 10.1+1.28 0.256 10.15+1.26 10.10+1.29 0.430
PDW (fL) 16.14+0.75 16.18+0.48 0.837 16.16+0.68 16.18+0.48 0.940
Neutrophil (%) 78.024+9.54 72.9+12.35 <0.001 77.43£10.35 72.19£12.35 <0.001
Lymphocyte (%) 15.65+8.52 19.43+10.55 <0.001 16.15+9.04 19.87+10.60 <0.001
NLR (%) 7.55+6.58 6.51+£7.53 <0.001 7.55+7.09 6.30+7.39 <0.001
PLR (%) 24.44+23.8 22.074+24.94 <0.001 24.64+23.55 21.47+25.26 <0.001

CRP: C-reactive protein; Hgb: Hemoglobin; MCV: Mean cell volume; MPV: Mean platelet volume; NLR: Neutrophil-to-lymphocyte ratio; Pct: Procal-
citonin; PDW: Platelet distribution width; PLR: Platelet-to-lymphocyte ratio; PLT: Platelet; RDW: Red cell distribution width; WBC: White blood cell.
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Table 3. Analysis of demographic, hematological and imaging variables according to treatment method
Surgical Medical p

Age (years) 39.6x17.07 49.2+18.70 <0.001
Length of hospital stay (days) 4.5+4.46 2.40£3.40 <0.001
CRP (mg/L) 62.5+85.70 44.1£74.30 <0.001
WBC (x107/L) 13.32+5.21 10.7+4.16 <0.001
Hgb (g/dL) 13.32£2.10 13.0+2.01 0.021
MCV (fL) 86.1+5.91 85.7+6.90 0.512
RDW (%) 13.66+1.47 14.07+1.70 <0.001
PLT (10%/pL) 268.1+88.10 272.6+89.2 0.459
Pct (pg/L) 0.29+0.30 0.27+0.09 0.68
MPV (fL) 10.2+1.30 10.1£1.29 0.43
PDW (fL) 16.16£0.68 16.18+0.48 0.944
Neutrophil (%) 77.43£10.35 72.2£12.35 <0.001
Lymphocyte (%) 16.15+9.04 19.87+10.60 <0.001
NLR (%) 7.55£7.09 6.30+£7.39 <0.001
PLR (%) 24.64+23.55 21.474£25.26 <0.001
CT + USG, n (%) 282 (55.5) 226 (44.5) <0.001

CRP: C-reactive protein; Hgb: Hemoglobin; MCV: Mean cell volume; MPV: Mean platelet volume; NLR: Neutrophil-to-lymphocyte ratio; Pct: Pro-
calcitonin; PDW: Platelet distribution width; PLR: Platelet-to-lymphocyte ratio; PLT: Platelet; RDWV: Red cell distribution width; WBC: white blood

cell; USG: Ultransopnography; CT: Computed tomography.

ment. In contrast, patients with rebound who had surgical
treatment had significantly longer hospital stays and higher
levels of CRP, WBC, neutrophil, NLR, and PLR than those
who received medical treatment. The mean age, lympho-
cyte, and RDWV levels in patients with involuntary guarding
who received surgical treatment were significantly lower
than those who received medical treatment. In addition,
patients with involuntary guarding who received surgical
treatment, the length of hospital stay was longer and CRP,
WBC, Hgb, neutrophil, NLR and PLR levels were signifi-
cantly higher than the group receiving medical treatment

(Table 2).

When the patients were divided into two groups according
to treatment method after diagnosis, it was found that the
mean age, lymphocyte, and RDW levels were significantly
lower in the patients who received surgical treatment,
while the length of hospital stay was significantly longer
and CRP, WBC and neutrophil levels, as well as NLR and
PLR, were significantly higher in the surgical treatment
group. According to the physical examination findings, the
number of surgical treatments in patients diagnosed with
CT or USG was significantly higher than the group of pa-
tients who received medical treatment (Table 3).

Rebound, age, WBC, Hgb, RDW, neutrophil, lymphocyte,
and NLR variables showed significant association in the
univariate regression analysis of independent variables
in favor of surgical treatment. In the multiple regression
analysis of these variables, rebound, age, WBC, RDWY, and
neutrophil parameters showed significant associations in
favor of surgical treatment (Table 4).

DISCUSSION

AARP is one of the most frequently encountered complaints
of the patients admitted to ED and as it can be a presenta-
tion of a serious medical intraabdominal condition, urgent
attention and intervention are required. In our study, we
investigated the association between the treatment ap-
proach (medical or surgical), laboratory parameters, and
demographical characteristics.

AC and acute appendicitis are among the two major con-
ditions causing acute abdomen.['*'®l Rebound and involun-
tary guarding are two reliable clinical presentation of acute
appendicitis,? while AC is mostly characterized by persis-
tent right upper quadrant pain and Murphy’s sign.['*! Acute
gastroenteritis, on the other hand, is a common infection
worldwide causing around .3 million deaths yearly.?] In
our study, the most common diagnoses were acute appen-
dicitis, acute gastroenteritis, and AC, respectively, similar
to other studies.*?"]

It was observed that younger age was associated with a
preference for surgical treatment. Acute abdomen is most
common in young adults (20-29 years old), is more preva-
lent in men, and requires surgical intervention in 36.4% of
cases.”®! In addition, 51.1% of the patients admitted to the
ED in our study were male. In the univariate analysis of our
investigation, WBC, Hgb, RDW, neutrophil, lymphocyte,
and NLR were found to be significantly associated with
the surgical treatment preference of patients with acute
abdomen. In contrast, WBC, RDWYV, and neutrophil levels
were found to be substantially associated with the prefer-
ence for surgical treatment. Previously, a study involving
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Table 4. Relationship between variables and treatment method
Univariate model P Multivariate model P
OR 95% Cl OR 95% Cl
(minimum-maximum) (minimum-maximum)

Involuntary guarding 0.421 0.154-1.147 0.091 0.279 0.095-0.815 0.080
Rebound 0.243 0.177-0.332 <0.001 0.234 0.158-0.347 <0.001
Age 0.030 0.961-0.979 <0.001 -0.031 0.960-0.980 <0.001
CRP 0.003 1.000-1.004 0.003

WBC 0.000 0.997-1.002 <0.001 0.081 1.035-1.136 <0.001
Hgb 0.079 1.004-1.164 0.038

MCV 0.011 0.987-1.033 0.368

RDW 0.174 0.756-0.932 0.001 -0.137 0.763-0.995 0.043
PLT 0.001 0.997-1.001 0.515

Pct 0.491 0.601—4.436 0.336

MPV 0.030 0.918-1.157 0.606

PDW 0.049 0.733-1.235 0.712

Neutrophil (%) 0.040 1.026—1.054 <0.001 0.077 1.035-1.128 <0.001
Lymphocyte (%) 0.038 0.948-0.977 <0.001

NLR 0.023 1.003-1.044 0.026

PLR 0.005 0.999-1.011 0.095

Constant -1.984 0.602

CRP: C-reactive protein; Hgb: Hemoglobin, MCV: Mean cell volume; MPV: Mean platelet volume; NLR: Neutrophil-to-lymphocyte ratio; Pct: Pro-
calcitonin; PDWV: Platelet distribution width; PLR: Platelet-to-lymphocyte ratio; PLT: Platelet; RDWV: Red cell distribution width; WBC: White blood

cell; OR: Odds ratio; Cl: Confidence interval.

cases of acute appendicitis demonstrated that WBC, NLR,
MPV, and neutrophil counts are substantially elevated in
patients with complicated and uncomplicated acute appen-
dicitis compared to patients with normal acute appendici-
tis.””! In addition, it is known that the WBC value is an
important marker in the classification of clinical severity
in acute pancreatitis.’¥ Consequently, the study found
that WBC was considerably higher in surgically treated
patients compared to those receiving medical treatment.

Neutrophilia and lymphocytopenia are reflecting the sys-
temic inflammation and elevated difference between two
parameters indicate more severe inflammation.B"! There-
fore, NLR has been widely used as a marker in a variety of
pathological conditions.B? Within the study, patients who
received surgical treatment had a significantly higher NLR
than those who received medical treatment. Previously
NLR was suggested as a useful marker in the diagnosis
of acute appendicitis and differentiation between com-
plicated and uncomplicated appendicitis, as well as other
acute abdomen conditions.?*** Moreover, the presence of
rebound tenderness and guarding may indicate the peri-
tonitis, a serious inflammatory condition.®! In this inves-
tigation, the prevalence of rebound, but not involuntary
guarding, was found to be significantly associated with the
need for surgical treatment. This indicates that recurrence
tenderness may be associated with a worsened clinical
presentation in patients with acute abdomen.

Study Limitaitons

Major limitation of the study was that it was retrospective
and single-centered, and included physician-dependent re-
sults due to the fact that the data included physical exam-
ination findings.

Conclusion

The results indicate that the presence of rebound ten-
derness, elevated neutrophil levels, and younger age may
be predictive of the treatment modality for patients with
acute abdomen. Markers for the diagnosis and selection
of treatment in cases of the acute abdomen will be better
understood as a result of research involving larger popula-
tions with a greater variety of acute abdominal conditions.
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Karin Agrisinin Siddetini Belirlemede Hemogram Parametrelerinin Rolu

Amag: Akut karin, dikkatli degerlendirme gerektiren ciddi bir durumdur. Akut karin etiyolojisi oldukga karmagiktir ve alternatif tani yéntem-
leri yasami tehdit eden durumlara isaret edebildigi i¢in gok degerlidir. Bu galismanin amaci, acil serviste cerrahi ve medikal tedavi segenekleri
ile iligkili olarak fizik muayene ve laboratuvar géstergelerinin roliinii incelemektir.

Gereg ve Yontem: Bu tek merkezli retrospektif galisma, 01 Ocak 2019-01 Ocak 2020 tarihleri arasinda hastanemiz acil servisine bagvuran
18-90 yas arasi 735 hasta ile yapildi. Hastalarin demografik 6zellikleri (yas ve cinsiyet), hastaneye yatis verileri, rebound varligi ve istemsiz
defans, ayirici tani, tedavi yaklagimi (medikal veya cerrahi tedavi) ve laboratuvar parametreleri analiz edildi.

Bulgular: Tim hastalarin yas ortalamasi 45.5+18.6 yil idi ve erkek hastalar fazlaydi (%51.1). En sik tanilar sirasiyla akut apandisit, akut
gastroenterit ve akut kolesistit idi. Cerrahi tedavi uygulanan hastalar medikal tedavi uygulananlara gére anlaml olarak daha gengti (p<0.001).
Rebound ve istemsiz defans medikal tedavi alan hastalarda daha belirgindi. Cerrahi tedavi uygulanan hastalarda inflamatuvar laboratuvar
parametreleri daha yliksekti. Rebound, disiik yas, yiiksek I6kosit ve nétrofil diizeylerinin yani sira diisiik RDW varligi, cerrahi tedavi lehine
anlamli iligkiler gosterdi.

Sonug: Bulgularimiz, akut karinl hastalarda rebound varligi, yiiksek nétrofil ve diisiik yasin tedavi modalitesi igin belirleyici olabilecegini
dusiindirmektedir.

Anahtar Sozciikler: Akut karin; cerrahi tedavi; hemogram; istemsiz defans; medikal tedavi; rebound.
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