
 

 https://biointerfaceresearch.com/  6082 

Article 

Volume 10, Issue 5, 2020, 6082 - 6087 

https://doi.org/10.33263/BRIAC105.60826087 

 

The Impact of the Differential White Blood Cells in the 

Diagnosis of the Acute Right Iliac Fossa Pathology 

Hazim Abdul Rahman Alhiti 1, , Manaf A. Guma 2,* , Tahir Rissan Dikheel 3 ,  

Lorenza Francescut 4  

1 Nursing School Al Anbar Directorate of Health, Iraq 
2 Department of Applied Chemistry, College of Applied Sciences - Hit, University Of Anbar, Iraq 
3 Economic and Management Department,  Al Qadisiyah University, Iraq 
4 Champion Mental Health First Aider, Department of Molecular and cell Biology, College of Sciences, Henry Welcome 

Building, University of Leicester, UK 

* Correspondence: manafguma@uoanabr.edu.iq;  

Received: 18.02.2020; Revised: 25.04.2020; Accepted: 27.04.2020; Published: 2.05.2020 

Abstract: Acute Right Iliac Fossa Pain is a common symptom which has shown diagnostic difficulties 

for the surgical emergency clinic. A White Blood Cells test is required for Acute Right Iliac Fossa Pain 

diagnosis. In this study, we aimed to clarify the importance of Differential White Blood Cells test for 

Acute Right Iliac Fossa Pain diagnosis. The present observational study was conducted in in Heet 

General Hospital over a period of five months included 62 patients from both genders of different ages 

(5-45 years) who were suffering from Acute Right Iliac Fossa Pain. All patients were subjected to 

Differential White Blood Cells test which was carried out in the hospital laboratory using (Hematology 

Pentra 60 Series HORIBA ABX SAS). A statistical analysis were then run using ANOVA and LSD 

tests. The analysis have shown the means of each type as follow; NEU (8.3516), LYM (31.2984), MON, 

(6.1952), GRA (62.6790) 10^3/mm3. Also, a comparison among all the WBCs types and also between 

and within groups was performed using one and two ways Analysis of Variance ANOVA tests which 

have shown that there are significant differences of all differentials WBCs types. p<0.05 was considered 

statistically significant. Based on our findings, it can be clearly stated that Differential White Blood 

Cells tests (not only WBC) are very important for the clear diagnosis of Acute Right Iliac Fossa 

Pathology.  
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1. Introduction 

Acute Right Iliac Fossa Pain is a common symptom that is a challenge for the surgical 

emergency clinic [1, 2]. It is also the most frequent conditions treated in the Emergency hulls 

[3, 4]. The diagnostic uncertainty for the RIF pain presents a variation in the investigation and 

an inaccurate treatment [5]. The symptom also gives rise to a wide range of suspicion diagnostic 

to the surgeon [6]. Moreover, the assessment of the abdominal pain in the children and 

pregnancy results in an inaccurate diagnosis due to other factors that can be involved in the 

evaluation.  

The most recurrent symptom that can be suspected in acute RIF cases as appendicitis. 

Therefore, Laboratory examinations must be performed for every case of Acute RIF Pain to 

highlight the specific characteristic parameters. The examinations include a general urine test, 

white blood cells test, and other additional tests depending on the case [7]. The easiest, fastest 
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and precise test can be performed is the white blood cell test (WBCs). WBCs are the defense 

cells in the blood which mainly consist of the following types: neutrophils, lymphocytes, 

eosinophils, basophils & monocytes [8]. White blood cell count (in its simplistic form) is a 

common test that is primarily accomplished for such symptoms. The test is usually called for 

diagnosing, monitoring of infection and assessing in the discovery of many immunological 

disorders [9]. Hematology Pentra 60 Series HORIBA ABX SAS is a hematology analyzer for 

Diagnosing [10, 11, 12].  

Currently, the different types of differential WBCs are examined using a dependable 

hematological machine which calculates the whole blood count that is used for diagnosing 

anemia, infections, types of cancer and autoimmune diseases [8]. The various pathologies 

which are presented in the Right Iliac Fossa as an acute pain need to be elucidated using the 

variation on differential White blood cell percentage or the count. Diagnosis of the pathologies 

presents in the Right Iliac Fossa as an acute pain does not depend on the differential WBCs per 

se, it is rather a complicated procedure that includes a perfect history taking, a smart clinical 

diagnosis, and available radiological and laboratory exploration and a wise judgment [13]. 

Previous studies in the diagnosis of RIF have focused on acute appendicitis only. Our 

current study aim is to clarify the importance of the differential White Blood Cells test in the 

diagnosing of Acute Right Iliac Fossa Pain [13]. 

2. Materials and Methods 

 The study has been performed for over five months in Heet General Hospital involved 

62 consecutive patients from both genders of different ages (5-45 years) who complained from 

Acute Right Iliac Fossa Pain. Differential White Blood Cells test was requested to be assessed 

in our hospital laboratory by Hematology Pentra 60 Series HORIBA ABX SAS. The data of 

all were collected and statistical analysis was performed using SPSS statistical software. 

statistical analysis by ANOVA and comparison of variables, then Least Significant Difference 

test (LSD) were used for the detection of the significant WBC type among them. Significant 

P-value is <0.05. The expected percentages of the normal differential WBCs were considered 

as in Table 1 which are adopted by the machine supplier. 

Table 1. Shows normal reference (expected values) of the WBC according to CBC machine:  Hematology 

Pentra 60 Series HORIBA ABX SAS. 

WBC 103/mm3 LYM % MON % GRA % 

4.1-10.5 16.0-43.3 2.8-10.2 48.5-80.3 

3. Results and Discussion 

Over the five-month period, a total of 62 patients were attending to the general surgical 

team with acute RIF pain. More males 34 (54.8%) presented with RIF pain than females 28 

(45.1%). The differential WBC test was involved with other tests that must be obtained to 

facilitate the diagnosis. Most of the differential WBC tests’ results were showing abnormality. 

Thus, their data were collected and analysed. The statistical analysis for the taken patients has 

shown significant differences of all differentials WBCs among all the groups which the means 

of NEU (8.3516), LYM (31.2984), MON, (6.1952), GRA (62.6790) 103/mm3. ANOVA one- 

and two-ways methods were used in the comparison and also (LSD test) was evaluated. The 

analysis showed that there are significant differences between these groups (seen in tables 1, 2 

and 3).  
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3.1. Discussion. 

Right Iliac fossa (RIF) pain is one of the most common symptoms that are presented to 

acute general surgical services [14, 15].   Frequently, causes of the pain involved 

gastrointestinal, gynecological, appendicitis, urological, vascular and also musculoskeletal 

pathologies [16-18].  It is important to monitor the response of treatment for medical case 

establishment, like Lymphoma or leukemia patients with right RIF. Our study focused 

primarily on the most important examination that could lead easily to the acute RIF diagnosis. 

Differential WBC test is the case.  

In comparison to previous studies published in the literature about pain in the RIF [7], 

our study showed the relativity of the WBC examination to the acute RIF pain. The statistical 

analysis of the collected data showed notable variability in the different types of WBCs. The 

majority ranged out of 62 patients was between 34 males (54.8%) and 28 females (45.1%) 

within six months. Other contributions of our study are to look for the influenced type of 

differential WBC by the acute RIF. Although the sample size is relatively small to the standard 

numbers of the statistic studies due to the unavailability of the CBC machine in the night shift 

in our local hospital, however, the analysis of data is highly conclusive and informative [19]. 

As seen in Table 2, the mean of each WBC type differs among the all according to the normal 

count of each cell type. This is probably due to the fact that all the WBC cells work together to 

defend the body against microbes which threaten the body's immune system [20]. The table 

also shows that there is at least one type of WBC type significantly differs from others, which 

indicates the null hypothesis is wrong (no difference between WBC types). Although it shows 

a normal distribution of WBC types, it gives the surgeon the clue to the absence of cancers or 

autoimmune disease [19, 21, 22]. 

The analysis between groups and also within groups of WBC types are shown in Table 

3. It shows the differences between the WBC types. There is a significant difference between 

WBC types, which gives the surgeon a clue to the normal patient body response to infection 

[23-25]. 

Table 4 shows the comparison between WBC types  seeking for the specific WBC type 

similarity and differences, therefore, Least Significant Difference test (LSD) was performed. 

The results show that there is a similarity between NEU (neutrophils) & MON (monocytes) in 

our results which coincides with previous studies [26-28]. 

In the meanwhile, it is emphasized to the surgeon to exclude the causes of Monocities 

in adults & children [21, 22, 23]. 

There is a significant difference between each specific WBC type from the others, 

which explains the acute pathological process & excludes the medical or chronic process, this 

is similar to previous papers [29-31].  

Figure 1 shows the distribution of WBC types according to our results, the expected 

distribution of WBC cell types and also the unusual changes in the curve could guide the 

surgeon us to non-surgical diagnoses. Therefore, the test is the most important differential 

diagnosis of acute right iliac fossa pain [32-34]. On the other hand, another statistical analysis 

has shown (results are not shown) that there is no significance in terms of gender variation 

among all the differential WBC types. Since the acute right iliac fossa pain is the most common 

surgical presentation and sometimes the most difficult one, where we could present the 

property of the WBC examination as a first marker for the acute RIF pain. 
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Figure 1. shows the distribution of differential WBC groups verse the mean of WBC. 

 

Table 2. Shows the mean, 95 % confidence interval standard deviation and error of each WBC type according 

to the normal count. 
Descriptive comparison of the deferential WBC 

 N Mean Std. Deviation 

Std. 

Error 

95% Confidence Interval for Mean 

Minimum Maximum Lower Bound Upper Bound 

Neu 62 8.3516 3.32224 0.42193 7.5079 9.1953 3.80 20.00 

LYM 62 31.298 12.90603 1.63907 28.0209 34.5759 6.00 55.20 

MON 62 6.1952 3.49883 0.44435 5.3066 7.0837 1.20 20.00 

GRA 62 62.679 13.50347 1.71494 59.2498 66.1083 38.60 90.20 

Total 248 27.13 0   24.73894 1.57092 24.0369 30.2252 1.20 90.20 

 

Table 3. Shows the differences between the WBC types between groups and also within groups of WBC types. 
ANOVA one- and two-ways analysis for WBC 

 Sum of Squares df Mean Square F Sig. 

Between Groups 128464.275 3 42821.425 460.212 0.000 

Within Groups 22703.496 244 93.047   

Total 151167.771 247    

 

Table 4. Shows the comparison between WBC types and seeks for the specific WBC type similarity and 

difference, so we use Least Significant Difference test (LSD). 
Dependent Variable:   WBC, Multiple Comparisons 

 

(I) groups (J) groups Mean Difference (I-J) Std. Error Sig. 

95% Confidence Interval 

 Lower Bound Upper Bound 

LSD Neu MON 2.15645 1.73249 0.214 -1.2561 5.5690 

LYM Neu 22.94677* 1.73249 0.00 19.5342 26.3593 

MON 25.10323* 1.73249 0.00 21.6907 28.5158 

GRA Neu 54.32742* 1.73249 0.00 50.9149 57.7400 

LYM 31.38065* 1.73249 0.00 27.9681 34.7932 

MON 56.48387* 1.73249 0.00 53.0713 59.8964 

*. The mean difference is significant at the p<0.05 level. 

 

4. Conclusions 

 This study highlights the importance of a differential in the white count in the diagnosis 

of RIF pain. We can see that the lymphocyte count and granulocyte counts are significantly 

raised, although within the normal range, however, the other differential markers are not 

significantly raised. We can see that although the differential counts are raised, it is non-

specific, which could indicate any acute inflammatory process. Therefore, the strengths of the 

analysis indicate that checking the differential white cell count is useful to guide further 

management, however, the weakness lies in the fact that it is a non-specific marker.  The study 

could have been improved by analysing the results with the diagnosis of the condition, we may 

have therefore been able to check the true significance at a clinical level. The study, therefore, 
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indicates that a differential white cell count is more useful in guiding clinicians on what further 

management may be required such as surgical intervention. About the limitation, there is a 

relatively small sample size. 
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