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Abstract 

Introduction: Acute appendicitis is a frequent surgical emergency; therefore, prompt diagnosis and management are essential. 

Certain clinical predictors are used to diagnose it. However, no such predictor is available to assess the complicated appendiciti 

s in the absence of radiological investigations like CT scan. Serum sodium levels have gained a lot of attention in recent times 

to assess the severity of the disease and is believed to be a clinical parameter in the  diagnosis of complicated appendicitis 

preoperatively. 

Methods: This study involves correlation of hyponatremia with complicated appendicitis. We included 236 patients in this 

study, meeting the inclusion and exclusion criteria. For each patient, preoperative serum sodium levels were  measured and  co-

related post operatively. 

Results: Our study reported a strong correlation between hyponatremia and its pre-operative accuracy in diagnosis of 

complicated appendicitis. 

Conclusion: Hyponatremia can be considered as a reliable marker of complicated appendicitis due to its cost effectivity and 

easy availability in emergency departments.  
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1. Introduction 

Acute appendicitis (AA) is the most common 

acute emergency in surgical ER.1 Appendicitis is the 
inflammation of the vermiform appendix.2 It is most 

seen in middle aged population .3 It typically presents 

acutely within 24 hours of the onset of symptoms of 
fever, loss of appetite, pain right iliac fossa  or 

umbilicus but can also present late.4 Acute 

appendicitis can be either complicated (CA) or 

uncomplicated (UCA).5 Complicated appendicitis can 
be either gangrenous, perforated, abscess or a 

phlegmon.6 Uncomplicated appendicitis can be 

managed conservatively with IV antibiotics.7 
Whereas, complicated appendicitis needs aggressive 

management due to its related complications such as 

paralytic ileus, surgical site infections and prolong 
hospital stay.5  

Current concurrences are unable to predict CA from 

UCA. A CT scan is widely used to diagnose AA,4 but 

carries a lot of drawbacks like cost effectivity, non-
readily availability, radiation exposure, contrast 

associated injury, time consuming and delayed results. 

Various clinical and laboratory parameters are used 
for this purpose.8 The clinical parameters like 

tachycardia (>100/min), fever (>37.5c), elevated CRP 

(50mg/l), leukocytosis (>10nl/l) neutrophilia (>85%)9,  
symptoms for more than 24 hours  and  abdominal 

pain for more than 48 hours are likely to be associated 

with complicated appendicitis. However, these 

parameters are inadequate to differentiate between CA 

and UCA. Serum sodium levels preoperatively is 

shown be to a reliable laboratory parameter in aiding 
the diagnosis of CA. Moreover, it is readily available 

and cost effective and does not take a lot of time.10  

This hyponatremia is attributed to certain 

inflammatory changes in the body. Various 
inflammatory cytokines release such as IL-6 which 

stimulates the release of vasopressin, leading to 

increased water retention and decreased sodium 
levels.10,11 The rationale of this study is to assess the 

diagnostic accuracy of hyponatremia in correlation 

with complicated AA. 

2. Materials & Methods 

A prospective cohort study was conducted by collecting 

data from 236 patients who were presented in the 

surgical emergency of Rawalpindi Teaching Hospital 

and were operated for acute appendicitis between May 

2023 to February 2024. All patients between the age of 

15-45 years presented in the surgical emergency were 

included in the study. Whereas pregnant females, 

patients of renal failure and children below 15 years 

were excluded from the study. All patients underwent 

open appendectomy and intra-operative findings were 

corelated with preoperative serum sodium levels.  

We divided patients into two groups, complicated (CA) 

and uncomplicated (UCA) groups and their sodium 
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levels were obtained at the time of admission in the 

emergency department. Normal sodium levels in 

uncomplicated group are from 135-145 mEq/L whereas, 

in complicated group sodium levels were expected to be 

128-135 mEq/L. 

Statistical analysis was performed using SPSS version 

26.0. Data was collected in single format Microsoft 

Excel sheet. The significance of serum sodium levels 

was assessed by using paired T test. Numerical data was 

depicted as mean ± SD. P-value was set at <0.05 which 

is considered significant using ROC curve. 

3. Results 

A total of 236 patients underwent open appendectomy 

between May 2023 to February 2023, mean age was 27.6 

years and 121 among them were female and 115 male 

patients. Out of these, 145 patients had serum sodium 

level of 128-135mEq/L and the per operative findings 

showed that 129 patients had complicated appendicitis 

while 61 had acutely inflamed appendix which was 

uncomplicated [Table-1 and 2]. 

 

 

 

Table-1 showing total number of patients, their time of presentation, preoperative serum sodium levels and per-operative findings. 

 age  gender Perit 

onitis  

Neutrop 

hil  

Present 

ation  

Intraoperative 

Mean  Male  Female  Mean  80- 

90  

60- 

80  

<2 

4  

ho 

urs  

>24 

hou 

rs  

acutely 

inflam 

ed  

abscess  phlegmon  gangrenous  perforated  

NA+  128135 

meq/L  

28.26  67  78  .25  102  43  51  94  16  58  28  29  14  

135145 

meq/L  

26.70  48  43  .38  64  27  27  64  61  1  16  2  11  

Table 2: One sample T-Test was applied which showed 

significant results between complicated and uncomplicated 

groups. 

 N  Mean  Std. 

Deviation  

Std. Error 

Mean  

UCA  236  .3602  .48107  .03131  

CA  236  .6610  .47437  .03088  

4. Discussion 

Acute Appendicitis is one of the most common surgical 

emergencies 12,1 where  early diagnosis and earlier 

intervention are required to prevent the complications of 

CA. The diagnosis of acute appendicitis is still a 

diagnostic dilemma due to its atypical symptoms and the 

unreliability of different scoring systems and the cost 

effectiveness  of radiological  investigations makes it 

difficult to distinguish CA from UCA. Gomes et al. 

introduced classification for the grading of appendicitis 

based on its intraoperative findings. Grades 1&2: 

Hyperemia and fibrinous exudative is considered as 

uncomplicated, Grade3 A: Segmental necrosis, Grade3: 

Necrosis of the base of the appendix, Grade4 A: 

localized abscess, Grade4 B: Regional peritonitis, and 

Grade5: Diffuse peritonitis. Grade 3,4&5 are considered 

complicated appendicitis.12 

A systemic review reported recently states that, serum 

sodium level can be used as a marker in patients with 

acute appendicitis to further confirm its correlation.13 

Hyponatremia is the most common electrolyte 

abnormality in admitted patients and it is considered to 

be a poor prognostic factor in patients with longer 

hospital stay.14 Studies have been done in the past that 

shows the incidence of hyponatremia in post operative 

patient as IL-6 and Vasopressin levels increases after 

surgery. 15, 16 In surgical patients it can be used to predict 

morbidity and mortality.17,18 This correlation can be 

explained by neuroendocrine pathway, that implicates 

the release of IL-6, leading to the release of vasopressin 

(Anti diuretic Hormone) which ultimately leads to 

hyponatremia.19 Several non-osmotic stimuli for the 

release of vasopressin have been identified, including 

hypovolemia, pain, nausea, and certain drugs.20 

As serum electrolytes are a part of routine investigation 

in patients presenting in emergencies in our hospital, 

therefore due to its easy availability and cost 

effectiveness it is suggested to assess the role of serum 

sodium in predicting CA. Several studies, included in 

our literature review,7,10,11,21 have been done previously 

that suggest its correlation with CA. Hyponatremia 
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being a predictive marker of severity, can affect the 

management of patients.10,22 

Figure 1: ROC representing the curve obtained to predict 

accuracy of pre-operative hyponatremia in complicated 

appendicitis. AUC = 0.739, 95% CI:95%, p-value <0.05. 

5. Conclusion 

The study was intended to assess the correlation 

between Hyponatremia and complicated appendicitis. 

Our study showed significant results therefore it should 

be used in the  emergency department as it is cost 

effective and  easily available. 
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