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ABSTRACT 
Objectives: This study aimed to evaluate the association between the administration of analgesics (Opioids or 
Nonsteroidal Anti-Inflammatory Drugs [NSAID]) after the initial examination in the emergency department 
and the diagnostic process of acute appendicitis, the timing of surgery, and postoperative complications in pa-
tients presenting with abdominal pain and suspected acute appendicitis. 
Methods: A total of 925 patients aged 18–65 years who underwent surgery for acute appendicitis between 
January 2020 and May 2025 were retrospectively reviewed. Two age- and sex-matched groups were formed: 
98 patients who experienced a delay in surgical treatment (case group) and 98 patients who underwent surgery 
within 24 hours following diagnosis (control group). Delay in surgical treatment was defined as an interval 
exceeding 24 hours from the initial examination to surgery. Early analgesia was defined as the administration 
of parenteral analgesics after the initial examination. Group comparisons used Fisher’s exact test for categorical 
variables and t-test or Mann–Whitney U test as appropriate for continuous variables, with two-sided α=0.05.  
Results: The groups were similar with respect to demographic and clinical characteristics. The rates of early 
opioid use were 24.5% in the case group and 26.5% in the control group, with no significant difference between 
them (P=0.742). In contrast, early NSAID use was significantly higher in the case group (32.7% vs. 18.4%, 
P=0.021). The delayed-treatment group had markedly higher rates of perforation (28.6% vs. 12.2%, P=0.004) 
and postoperative abscess (14.3% vs. 4.1%, P=0.013). 
Conclusions: Early opioid analgesia was not associated with diagnostic delay or complications, suggesting it 
may be used safely in patients with acute appendicitis. In contrast, NSAID administration was associated with 
diagnostic delays, leading to postponed surgical intervention and higher complication rates. It is therefore ad-
visable to avoid NSAID use, particularly in patients presenting with atypical abdominal pain. 
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 A cute appendicitis is one of the most common 

surgical causes of acute abdominal pain in pa-
tients presenting to the emergency department 

[1]. The optimal treatment for patients diagnosed with 
acute appendicitis is early appendectomy, which helps 
prevent complications [2]. However, the diagnostic 
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process can sometimes be challenging, and delays in 
diagnosis and treatment may result in undesirable out-
comes such as perforation, intra-abdominal abscess, 
and increased morbidity [3]. Pain control is a funda-
mental component of patient care in the emergency 
department. However, the traditional surgical perspec-
tive has opposed the use of analgesics before a defin-
itive diagnosis, due to concerns that analgesia might 
obscure clinical findings [4]. More recent studies, 
however, have demonstrated that early administration 
of opioid analgesics does not negatively affect diag-
nostic accuracy [5, 6]. International guidelines like-
wise recommend adequate management of pain [7]. 
Nonetheless, the majority of studies in the literature 
have primarily focused on opioid analgesics. The role 
of nonsteroidal anti-inflammatory drugs (NSAIDs) in 
acute appendicitis has been less extensively investi-
gated [8]. By suppressing inflammation and peritoneal 
irritation, NSAIDs may mask the clinical presentation, 
potentially increase the risk of misdiagnosis and ad-
versely affect the timing of treatment [9, 10]. Evidence 
supporting the suppressive effect of NSAIDs on peri-
toneal inflammation has been reported in animal ex-
periments and case series [11, 12]. This study aimed 
to evaluate the impact of early administration of opioid 
and NSAID analgesia on the diagnostic process and 
surgical management in patients presenting with sus-
pected acute appendicitis.  
 
 
METHODS 
 
Our study included patients who presented with ab-
dominal pain to the Emergency Department of 
Amasya University Şerefeddin Sabuncuoğlu Training 
and Research Hospital between January 2020 and May 
2025 and were diagnosed with acute appendicitis. The 
study protocol was approved by the Amasya Univer-
sity Non-Interventional Research Ethics Committee 
(Protocol No: 2025/145).  
      The case group comprised patients with a treat-
ment delay, defined a priori as >24 hours from the first 
ED assessment to the start of surgery. Controls were 
drawn from the same source population and time win-
dow and underwent surgery within 24 hours. For each 
case, one control was randomly selected from all eli-
gible candidates matched on age (±5 years) and sex to 

minimize confounding by these strong determinants 
of presentation and outcomes. Importantly, analgesic 
exposure (opioid or NSAID) was not used as a match-
ing factor to avoid over-matching. This design reduces 
the risk of selection bias because cases and controls 
arise from the same underlying population under iden-
tical ascertainment procedures. 
      For each patient in the case group, a control pa-
tient was randomly selected from the control group 
matched for age (±5 years) and sex. In total, 98 
matched controls were identified for 98 cases. Data 
were obtained from the hospital information manage-
ment system (HBYS) and patient medical records. 
      Age, sex, and body mass index (BMI); The time 
interval from symptom onset to emergency depart-
ment presentation. vital signs including temperature, 
heart rate, and blood pressure, Leukocyte counts and 
C reactive protein (CRP) level, Diagnostic imaging 
modalities (Ultrasonography, Computed Tomography) 
and radiology reports; Type of analgesics administered 
(opioids: morphine, pethidine, fentanyl; NSAIDs: ke-
torolac, diclofenac ), along with dosage and timing of 
administration; Time of surgery, surgical approach 
(open or laparoscopic); Complications documented in 
the operative notes (perforation, intra-abdominal ab-
scess) and length of hospital stay was evaluated.  
 
Statistical Analysis  
      The statistical evaluation was performed with 
IBM SPSS Statistics 27.0 (Windows). Normality of 
distribution for continuous data was assessed by the 
Shapiro–Wilk test. Variables showing normal distri-
bution were summarized as mean±standard deviation; 
otherwise, medians were reported. Intergroup differ-
ences were analyzed using the Independent Samples 
t-test for normally distributed data and the Mann–
Whitney U test for data without normal distribution. 
Categorical variables were expressed as frequency and 
percentage, and Fisher’s exact test was applied for 
comparisons. Results with P-values below 0.05 were 
considered significant. 
 
 
RESULTS 
 
Between January 2020 and May 2025, a total of 925 
patients underwent surgery for acute appendicitis. 
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Among them, 98 (10.6%) patients met the criterion of-
diagnostic delay exceeding 24 hours and were as-
signed to the case group. For each case, one control 
patient matched by age and sex was selected, resulting 
in a control group of 98 patients. The demographic and 
baseline clinical characteristics of both groups are 
compared in Table 1. No statistically significant dif-
ferences were observed between the groups regarding 
body mass index, the interval from symptom onset to 
emergency department admission (hours), body tem-
perature (°C), heart rate, leukocyte count, or C-reac-
tive protein (CRP) level (P>0.05). 
      The distribution and types of analgesic use in the 
case and control groups are presented in Table 2. The 
proportion of patients who received early analgesia 
(opioid or NSAID) was higher in the case group 
(57.1%) compared to the control group (44.9%); al-
though this difference did not achieve statistical sig-
nificance, it was close to the borderline level 
(P=0.087). The frequency of opioid administration 
was comparable between the groups (24.5% in the 
case group vs. 26.5% in the control group; P=0.742). 

By contrast, NSAID use was significantly more fre-
quent in the case group (32.7% vs. 18.4%; P=0.021). 
The significant association found between NSAID use 
and a delay in surgical treatment suggests that 
NSAIDs may represent a potential risk factor. 
      Postoperative complication rates for the case and 
control groups are detailed in Table 3. The incidence 
of perforation was 28.6% in the case group compared 
with 12.2% in the control group (P=0.004). The oc-
currence of postoperative abscess was also signifi-
cantly higher among case group (14.3% vs. 4.1%; 
P=0.013). Although gangrenous appendicitis was 
more frequent in the case group (16.3% vs. 9.2%), this 
difference did not reach statistical significance 
(P=0.134). The total major complication rate (includ-
ing perforation, abscess formation, and gangrene) was 
significantly higher in the case group (48.0%) com-
pared to the control group (24.5%; P=0.001) 
      Table 4 summarizes the imaging modalities and 
surgical techniques employed in the case and control 
groups. No statistically significant difference was ob-
served between the groups regarding the use of ultra-
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sonography or computed tomography, and the diag-
nostic yield for appendicitis was comparable in both 
modalities. Similarly, the frequency of laparoscopic 
procedures did not differ significantly between the two 
groups. In contrast, the length of hospital stay was sig-
nificantly prolonged in the case group compared to the 
controls (3 vs. 1 days; P<0.001). This outcome high-
lights the adverse impact of delayed surgical interven-
tion on hospital resource utilization. 
      While our age- and sex-matched design with ran-
dom control selection from the same source popula-
tion reduces the risk of selection bias, unmeasured 
confounding cannot be excluded in this retrospective, 
single-center study. Therefore, our findings should be 
interpreted as associations rather than causal effects.  
 
 
DISCUSSION 
 
This study demonstrated that the early administration 

of NSAIDs in patients with acute appendicitis was as-
sociated with a risk of delayed surgical treatment ini-
tiation compared to opioid use. Furthermore, the 
findings substantiated that this delay was correlated 
with more severe clinical outcomes, including higher 
rates of perforation and intra-abdominal abscess for-
mation. Early use of opioids was not found to be as-
sociated with treatment delay or postoperative 
complications. Our findings are consistent with the ex-
isting literature regarding pain management. Several 
randomized controlled trials and meta-analyses have 
demonstrated that the administration of opioid anal-
gesics does not significantly alter physical examina-
tion findings, does not increase the rate of 
misdiagnosis, and substantially improves patient com-
fort [5, 6, 13]. In a study conducted by Thomas et al. 
[14], the use of morphine was shown not to impair di-
agnostic accuracy and was even associated with im-
proved patient satisfaction. Our study reinforces these 
findings, confirming that opioids can be used safely 

4       The European Research Journal

%

"#$%&!I(!/-*;3-G=;-1.!1:!J0)2-.2!"+65.-K=+*!).7!L4+3);-H+!#4431)65+*!-.!;5+!8)*+!).7!81.;31,!
<31=4*!
!"#$"%&'( )"*'(+#,-.((

/01234(
),05#,&(+#,-.((

/01234(
678"&-'(

W&5#"*,0,+#".D:(.'#=,#>'A( -()/-+#"21) (')/(!#-21) ,#$*()

)M(.'#=,#>'A( "*)/""#!21) *()/*+#'21) ,#'+*)

9..'0A$G$5$*(A'5'G5'A(,0(W;T( $*.-()/*-#-21) *(.(')/-,#-21) ,#,(')

9..'0A$G$5$*(A'5'G5'A(,0()M( *'."*)/(,#,21) *'.*()/(+#-21) ,#&!()

F"."#,*G,.$G(*-#+'#:( ",)/"&#'21) "()/"+#$21) ,#''")

F'0+5D(,=(D,*.$5"&(*5":(/A":*4( !#,)/'#,0"#,1) &#')/&#,0&#(1) XJRJJI(
!"#"$"%&$'()*+$"'$1%&23&+45$6@7$)%$,&.0"+$6,0+0,3,8,"90,3,7:$;L>$4),?3#&.$#),)F%"?(5M$NBO>$3E#%"')+)F%"?(5:$

G"E3&'$*0#($=HI:IJ$"%&$?%&'&+#&.$0+$K)E.:(

"#$%&!F(!/-*;3-G=;-1.!1:!91*;14+3);-H+!8104,-6);-1.*!#631**!8)*+!).7!81.;31,!<31=4*!
),>.&$G"5$,0( )"*'(+#,-.((

/01234(
),05#,&(+#,-.((

/01234(
678"&-'(

6'#=,#"5$,0( '()/'(#"21) &')/&'#'21) JRJJS(
T"0+#'0,-*("..'0A$G$5$*( &")/&"#!21) +)/+#'21) ,#&!$)

6,*5,.'#"5$8'("%*G'**( &$)/&$#!21) $)/$#&21) JRJIU(
;-#+$G"&(*$5'($0='G5$,0( &,)/&,#'21) -)/-#&21) ,#$$*)

M,5"&(>"V,#(G,>.&$G"5$,0*( $-)/$(#,21) '$)/'$#*21) JRJJI(
!"#"$"%&$'()*+$"'$1%&23&+45$6@7:$$

G"E3&'$*0#($=HI:IJ$"%&$?%&'&+#&.$0+$K)E.:!
%



Eur Res J. 2025 Evirgen and Ahun

by demonstrating this effect through a tangible clinical 
outcome, namely the absence of surgical treatment 
delay. Nevertheless, the most striking finding of our 
study was the indication of a potential risk associated 
with NSAID use. Our results support the retrospective 
study by Frei et al., which suggested that the adminis-
tration of NSAIDs might be linked to delays in the sur-
gical management of appendicitis [15]. The exact 
mechanism underlying this adverse effect of NSAIDs 
has not been fully elucidated; however, it is hypothe-
sized that by inhibiting prostaglandin synthesis, these 
drugs may suppress peritoneal inflammation and 
thereby diminish rebound tenderness, guarding, and 
pain [9, 11]. Such an effect may mislead clinicians, 
particularly in patients who do not initially present 
with clear signs of peritonitis or who exhibit atypical 
symptoms, potentially resulting in premature dis-
charge or postponement of diagnostic imaging [10, 
16]. The observation that NSAID use is associated 
with diagnostic and surgical delays should be consid-
ered clinically relevant and taken into account when 
determining treatment strategies. 
      One of the most important findings of our study is 
that delayed surgical intervention was associated with 
higher complication rates. In the case group, the inci-
dences of perforation and intra-abdominal abscess 
were significantly increased. These results are entirely 
consistent with the literature emphasizing the impor-
tance of early surgical management in appendicitis [2, 
17, 18]. Consistent with the existing literature, a delay 
in surgical intervention was found to elevate the risk 
of complications by facilitating the progression of un-
complicated appendicitis to gangrenous or perforated 
appendicitis [19, 24]. 
 
Strengths and Limitations  
      This study has certain limitations. Its retrospective 
design necessitated reliance on previously recorded 
data, which may be influenced by incomplete docu-
mentation or inconsistencies in medical records. Fur-
thermore, as the investigation was conducted in a 
single center, the generalizability of our findings to 
broader patient populations is limited. In addition, fac-
tors that could influence the choice of analgesics (such 
as clinician experience and variations in patients’ per-
ception of pain) could not be fully controlled. Al-
though our results highlight a potentially important 

association between NSAID use and delays in surgical 
management, these observations alone are insufficient 
to establish a causal relationship. 
 
 
CONCLUSION 
 
In patients presenting to the emergency department 
with suspected acute appendicitis, the use of opioid 
analgesics was not associated with diagnostic errors, 
surgical delays, or an increased risk of complications, 
indicating that opioids can be administered safely. In 
contrast, early use of NSAIDs was found to be related 
to delays in both diagnosis and surgical intervention. 
Such delays were significantly associated with higher 
rates of perforation and intra-abdominal abscess. 
Emergency physicians should be aware of the poten-
tial risks of NSAID administration, particularly in pa-
tients with atypical clinical presentations, and should 
tailor their pain management strategies accordingly. 
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