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RELATIONS BETWEEN ACNEIFORM SKIN, DAILY HABITS AND 

NUTRITION HABITS IN ADULTS 

Aylin Öztürk 
Department of Dermatology, Ankara City Hospital, MD, Dermatology specialist, Turkey, 

Email: draylinnew@yahoo.com 

ABSTRACT 

Background  

Acne is a chronic inflammatory disease of skin with high population ratio. Acne effects 85% of 

adolescants and young adults between 12 and 25 years. Acne was related to skimmed milk intake, 

high glisemic index food intake, fat intake, smoking, westerneised dietary, elevated body-mass 

index in the past in various clinical studies. 

Objectives  

The present study aims to evaluate the skin lesions of acne patients and relations of acne with 

gender, age, body mass index nutrition habits and some daily  habits. 

Material and Methods 

Participants age, height, weight, smoking-alcohol use, Fitzpatrick skin phototypes, their acneiform 

skin properties, usual dietary habits, smoking and alcohol consumption were questioned and listed 

in a questionnaire form. Their body mass indexes were calculated.  

Results 

There were relations statistically significent between acne severity and fried potato 

consumption,egg consumption with gender differences (p<0,05). Also relations statistically 

significent between postacne hyperpigmentation and BMI, smoking, elevated bread consumption, 

red meat consumption with gender differences were observed (p<0,05). 

Conclusions 

Acne is related with multifactorial effects in life. Gender, nutrition, young age, height, weight, 

daily habitual dependences like smoking are some of these effectors but leaving of none of them 

can really cure acne alone at all.  

Keywords: acne, dietary, nutrition, smoking, alcohol, egg. 

Introduction 

Acne vulgaris (av) is a process of inflamation of pilo-sebaceaus units with multiple severity 

levels. Acne levels can vary from comedones,papules,pustules, cyctic nodules and severe types 

leading to permanent scars. Acne effects 85% of adolescants and young adults between 12 and 25 

years.1,2 Bronsnick  reported an association between acne vulgaris  and consumption of milk or 

low-fat milk products.3 Melnik et al. Reported that high consumption of high glycemic food 

products and milk lead to av processes pathology. High glicemic index foods are relatede with 

worsening of acne severity.4-7 Positive relation between milk cunsumption and acne was reported. 

Choclate and salt consumption was not associated with acne improvement.6 Some earlier 
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observational studies reported an inverse association between smoking and acne9.  Recent studies 

have shown that smoking improves severe acne.10 A change to westernised dietary from native 

dietary of people is considered to trigger acne formation11. Acne was also associated with 

increasing body mass index(BMI)12, but also no evidence suggests that putting people on 

restrictive diets reduces acne. Also milk was associated with acne formation while whole milk 

containing estrogen was considred to effect reducing acne.13 It’s still hard to make 

recommendations to prevent acne.14  

The present study aims to evaluate the skin lesions of acne patients and relations of acne  with 

nutrition, consumed  dietary products and some daily habits. 

 

Materials and methods 

Study design and population 

Male and female patients who applied to outpatient clinic with acne problems in University of 

Health Sciences Izmir Tepecik Education and Research Hospital were included in our study group 

between January 2021 and August 2021. It was approved by the University of Health Sciences, 

Izmir Tepecik Training and Research Hospital Ethical Review Committee.  

Those with other severe dermatologic diseases like psoriasis, vitiligo, bullous diseases, systemic 

steroid using patients, pregnant and lactating and younger than 18 years of age were excluded and 

weren’t accepted in study. After obtaining consent from all participants their demographic 

characteristics, some skin properties were noted and questionnaire forms about dietary and daily 

life habits were filled. 

Participants’ genders, age, height, weight, smoking-alcohol use, Fitzpatrick skin phototypes, acne 

features on their skin, some dietary habits were questioned. Acneiform skin properties were 

classified as comedonal, papulopustular, nodulocystic and severe acne forms. Postinflamatuar 

hyperpigmentation degrees were noted as mild, moderate or severe. 

Statistics 

All statistical methods SPSS 17 was used for variables. Determination for normal distribution or 

not was done (Kolmogorov-Smirnov/Shapiro-Wilk tests). Spearman and Chi-square correlation 

tests were used for statistical analysis. P values of less than 0.05 were regarded as statistically 

significant. 

 

Results 

One hundred and twenty female (60%) and 80(40%) male participants were included in our study. 

Mean age in men was 23,03 (min 18- max 44) and 23,94 (min 18- max 36) in women. Average 

height 164,35±4,82 cm. in women and 177,90±6,64 cm in men and weight average It was found 

to be 54.61±4,25 kg in women and 76,66±6,4 kg in men. Mean BMI (kg/m2)was in men 24,14 

and  20,21 in women.There aren’t any significant relations with  age, weight, height , BMI values 

between men and women. Acneiform lesions were 18 comedonal (15%), 4 papulopustular (3,3%), 

79 nodulocyctic (65,8%), 19 severe (15,8%); 20 comedonal (25%), 14 papulopustular (17,5%), 36 

nodulocyctic (45%), 10 severe (12,5%) in men. Postacne hyperpigmentation was 100 mild 

(83,3%), 12 moderate (10%), 8 severe (6,7%) in women; 58 mild (72,5%), 12 moderate (15%), 10 

severe (12,5%) in men. According to Fitzpatrick phototypes, 2 cases were phototype 1 (1,7%) 38 

were phototype2 (31,7%), 78 were phototype 3 (65%), 2 were phototype4 (1,7%) of women; 25 

were phototype 2 (31,3%), 55 were phototype 3 (68,8%) of men. One hundred and seven women 

didn’t smoke (89,2%); 54 of men didn’t smoke (67,5%). Scar due to acne was positive in 100 
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women (83,3%) and positive in 76 of men (95%). Bread consumption was positive in 112 women 

(93,3%) and was positive in all men group (100%). Butter and margarine consumption was 

positive in 4 women (3%), 60 positive in men (75%). Egg consumption was positive in 30 women 

(25%), and 58 positive in men (72,5%). Fried potato consumption was 52 positive in women 

(43,3%) and 61 positive in men (76,3%).Red meat consumption was 96 positive in women (80%) 

and 70 positive in men  (87,5%)Fast food consumption was 100 positive in women (80%) and 71 

in men(88,7%). 

In men skin acne severity was in relation with egg cunsumption with a p value of 0,016 

statistically significent. acne severity was related statistically significent with fried potato 

cunsumption in men with a p value of <0,01 in men group (Table 1). In men BMI was related 

statistically significent with post acne hyperpigmentation with p value of 0,007. There was 

relation between red meat intake and postacne hyperpigmentation in male gender with p value 

0,016 statistically significent (Table 2). 

There were a relationship between smoking and postacne hyperpigmentation in women with a p 

value of <0,001 and in men with p value of 0,008 statistically significent. In women postacne 

hyperpigmentation was in relationship with bread consumption with a p value of p 0,008 

statistically significent.  There was relation between fastfood intake and postacne 

hyperpigmentation in women with p value 0,001 statistically significent (Table 2). Other analyse 

results were summarised in table 2. 

 

Discussion 

In men skin acne severity was in relation with egg cunsumption with a p value of 0,016. There 

was no relation in egg cunsumption and acne severity in women.  This may be a sign of feeding 

with fat rich foods can be triggerin factor in acne and sebum production. In men acne severity was 

in relation with fried potato cunsumption in men. This seems also controversial. Maybe fat intake 

between unfried or fried makes the difference. 

In women acne severity and postacne hyperpigmentation was in relationship with bread 

cunsumption. This can show that high glisemic index can trigger acne severity and it’s parellel to 

literature. 

Melnik et al. Reported that high consumption of high glycemic food products and milk lead to av 

processes pathology. High glicemic index foods are relatede with worsening of acne severity.4-7 

In men BMI was in related to post acne hyperpigmentation. Acne was also associated with 

increasing body mass in parallel with literature. 12 

There was relation between red meat intake and postacne hyperpigmentation in men. There was a 

relation between fastfood intake and postacne hyperpigmentation in women. Except these two 

conditions food intake and postacne hyperpigmentation was not related statistically. A change to 

westernised dietary from native dietary of people in Papua new ginea and Paraguay observed to 

trigger acne formation11  

There were a relationship between smoking and postacne hyperpigmentation in both genders. This 

can be with a reason of antioxidant factor are decreased by smoking.This information is also 

parallel with literature despite the earlier studies.9,10 

 

Conclusion 

It’s hard to set food recommendations to prevent from acne. Collection information about spesific 

foods must go on. Milk intake is thought to be a reason for acne but its distinction couldn’t be 
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done whole milk or low fat milk or skim milk was a real trigger of acne. Elevated body mass 

index was considered as a trigger for acne bot limited diets for these people couldn’t cure acne at 

all. Acne is a chronic inflamatuar skin problem and multifactorial treatments and life and nutrition 

habits are needed to decrease its severity. This study focused in specific possible factors of acne.  

More clinical studies are needed in acne etiology and prevention. 
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ABSTRACT 

 

In order to increase the accuracy of clustering biomedical data, fuzzy co-clustering extends co-

clustering by applying membership functions to both the objects and the characteristics. In this 

research, we provide a novel information bottleneck-based fuzzy co-clustering algorithm called 

ibFCC. The distance between a feature data point and the feature cluster centroid is calculated 

using the information bottleneck theory by the objective function called the ibFCC. Using five 

biomedical datasets, numerous experiments were done, and the ibFCC was compared to well-

known fuzzy (co-)clustering algorithms as FCM, FCCM, RFCC, and FCCI. According to 

experimental data, ibFCC could produce high-quality clusters and was more accurate than any of 

these approaches 

 

Introduction 

The volume of biological data is expanding quickly today, making it challenging for patients and 

medical professionals to get the information they require. The clustering technique is useful for 

restructuring large-scale biomedical data and assisting users in finding pertinent information since 

it can reveal the latent structure and knowledge hidden within them. In order to create a set of 

clusters, this method aims to maximize intra-cluster similarity while minimizing inter-cluster 

similarity. It is frequently used for tasks like automatically classifying text, gathering gene 

expression data, and others [1,2]. 

Several scholars have explored data mining in recent years and have developed various clustering 

techniques [3–7]. Hard and soft clustering techniques can be used to categorize these algorithms 

[8]. 

The scientific community has done substantial research on hard clustering and generally agrees 

with it. An automated two-level variable weighting clustering approach for multiview data, for 

instance, was proposed by Chen et al. [9] after studying hard clustering and simultaneously 

computing weights for views and individual variables. Unlike soft clustering, which allows 

objects to belong to multiple clusters, hard clustering restricts each object to only one cluster. For 

instance, thyroid surgery and endocrinology can be divided into two clusters for nodular goiter. 

Another illustration is that various physicians may classify the atypical hyperplasia as normal or 

bad endometrium. Because we frequently can't fit an object into just one cluster, the 

aforementioned examples show us that soft clustering may be more rational than rigid clustering. 

 

Statement of the problem 

Fuzzy clustering, which is viewed as the fusion of clustering and fuzzy sets, must be discussed 

when discussing soft clustering. It is not very old to use fuzzy clustering. The Fuzzy c-Means 

(FCM) algorithm, a fuzzy variation of the conventional K-Means clustering technique, serves as a 

representation of it. The primary distinction is that the FCM is a soft algorithm, whereas the K-

Means is a hard method. In other words, whereas in FCM the memberships take values in the 

actual unit interval [0, 1] [10,11], K-Means reflects the affiliation of objects to clusters by 
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memberships taking values 0 and 1. The FCM is hence the fuzzy iteration of the K-Means. On the 

other hand, the K-Means can be seen as a particular instance of the FCM.  

The FCM is hence the fuzzy iteration of the K-Means. On the other hand, the K-Means can be 

seen as a particular instance of the FCM. FCM has recently been created by researchers. In order 

to combine the clustering results from each view, Jiang et al. [12] investigated how to do so and 

suggested the collaborative fuzzy c-means (Co-FCM) algorithm. 

FCM is a kind of one-dimensional clustering algorithm That is, when grouping  the contingency 

table of disease symptoms, FCM assumes that there is no relationship between symptoms and  

classifies disease based on symptoms only. We actually know that some diseases can have a 

mutual influence, for example, there is a close relationship between high pulse pressure and 

various metabolic diseases As this is the case, it is unscientific not to notice the connections 

between the symptoms If the disease symptom contingency table is considered unrepresentative, 

we can discuss a more typical example, which is the document-word matrix Likewise, when 

analyzing a document-word matrix, it's best to think about word associations, because as everyone 

knows, some words are synonyms and some  are antonyms So it can be seen that when we 

analyze the entity attribute contingency table for clustering, we need to cluster both entity and 

attribute dimension. As a result, two-dimensional fuzzy clustering algorithms, called fuzzy co-

clustering algorithms, are better than  one-dimensional FCM, especially when there is strong 

correlation between features. 

Approximate joint clustering can cluster objects and features simultaneously for information 

about events together [13-15]. This results in more relationships between items and properties are 

preserved so we can get more interpretable cluster results At the same time, because the functions 

are also decomposable in feature clusters, which means that the feature dimensions are low the 

connection process will be greatly accelerated Many fuzzy clustering algorithms have been 

introduced so far. FCCM (Fuzzy Clustering for Categorical Multivariate Data) [14] is the best 

known fuzzy co-clustering algorithm which can be considered as one two dimensional FM 

extension. Other important fuzzy joint clustering algorithms are FCR (fuzzy coclustering with 

Ruspini condition) [16], FCCI (fuzzy joint clustering with Ruspini condition) [16], FCCI (fuzzy 

clustering). 

Image Co-Clustering Algorithm) [17], PFCC (Possible Fuzzy Co-Clustering) [18], RFCC (Robust 

fuzzy clustering) [19] and SS-HFCR (heuristic semi-supervised fuzzy co-clustering 

algorithm)[20] and others. To compare these algorithms, we first explain the mathematical 

notation used in this article. With mathematical notation, The objective functions of some of the 

popular fuzzy clustering algorithms mentioned above are presented. 

The FCCI algorithm is one of the most important fuzzy co-clustering algorithms. The algorithm 

includes a multidimensional distance function as dissimilarity and entropy as a regularization term 

in its objective function. The FCCI emphasizes the importance of the distance function, which is 

equal to the square of the Euclidean distance between a feature data point and the centroid of a 

feature cluster. However, we all know that there are many similarity measures in the field of data 

mining and pattern recognition [21]. Previous work by us and others has shown that similarity 

measures based on information bottlenecks are the better choice. Because this similarity measure 

far outperforms other measures of clustering and can achieve much higher accuracy. In a study by 

S. Noam and T. Naftali, experimental results showed that the average performance for all datasets 

reached a precision of 0.55, with the second best result being a precision of 0.47. 
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presented a new alternative clustering algorithm called SmIB that uses mutual information to 

measure the information contained in the data, and experimental results show that the SmIB 

algorithm outperforms existing state-of-the-art alternative clustering algorithms demonstrated was 

shown to existence algorithm. 

The above analysis motivates us to present a novel fuzzy co-clustering algorithm based on the 

information bottleneck similarity measure called ibFCC. This approach assigns membership 

functions to both objects and features. Moreover, biomedical data come in many different 

formats, making it difficult to choose just one suitable method for computing pairwise object 

similarity. We believe similarity measures based on information bottlenecks are much more 

appropriate. ibFCC formulates an objective function containing a distance function that measures 

the similarity between feature data points and feature cluster centroids using information 

bottleneck theory. 

The rest of the book is organized as follows. We first presented ibFCC in detail, then presented 

experimental results on five datasets: Ohsumed, lung cancer, breast tissue, electrocardiogram, and 

mouse protein expression increase. Finally, finish your work.   

 

Solutions  

Method 

Since the distance function is very important for fuzzy co-clustering to produce richer co-clusters 

[17], FCCI includes the Euclidean distance function of the feature data points from the feature 

cluster centroids in the co-clustering process. However, as you know, there are many distance 

measures besides the Euclidean distance function, and it is difficult for users to choose the right 

one. In many cases this is an arbitrary choice. If we look at clustering, we find that distance 

measures based on information bottlenecks are much better. Therefore, our proposed ibFCC 

algorithm uses information bottleneck theory to measure the distance between feature data points 

and feature cluster centroids. The overall clustering process is shown in Figure 1.  
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Algorithm 1. ibFCC algorithm. 

1: Set values of parameters C, Tu, Tv maximum error limit ξ and the maximum num- ber of iterations 

parameter τmax 

2: Set τ = 1 

3: Initialize memberships uci and vcj randomly 

4: REPEAT 

5: Calculate the value of pcj using  Eq 12 

6: Calculate the information bottleneck distance dcij using Eq 11 

7: Update membership vcj using Eq 8 8: Update membership uci using Eq 7 9: Set τ ++ 

10: UNTIL max(|uci(τ)-uci(τ-1)|)≤ξ or τ = τmax 

The ibFCC pseudocode shows that the time complexity of ibFCC is O(CNKτ). Where τ represents 

the number of iterations. Its time complexity is comparable to fuzzy co-clustering algorithms such 

as FCCM and FCCI with O(CNKτ).  

 

Algorithm effectiveness tests 

A series of experiments were performed to test the effectiveness of ibFCC. Experimental results 

are also compared to four well-received approaches in the literature, FCM, FCCM, RFCC, and 

FCCI. Of the four algorithms, FCM is the standard fuzzy clustering algorithm and the others are 

fuzzy co-clustering algorithms. 

Experimental device. Five datasets were used to evaluate the performance of ibFCC in classifying 

data from real-world, Ohsumed, lung cancer, breast tissue, electrocardiogram, and mouse protein 

expression. 1) The Ohsumed corpus is a collection consisting of the first 20,000 documents from 

50,216 medical abstracts in 1991. The classification scheme consists of 23 medical subject 

heading (MeSH) disease categories. Based on the Ohsumed corpus, we created two subsets Oh1 

and Oh2 shown in Table 3. For experiments using the Ohsumed corpus, we selected the 500 most 

significant features. H.K=500 

1) The lung cancer (LC) dataset, used by Hong and Young, shows the power of the optimal 

discriminant plane even in poorly placed settings. It contains 27 instances and 56 attributes. We 

used existing taxonomies as the basis for how to cluster the dataset. 

2) Using a corpus of breast tissue (BT), the original six-class or four-class classification can be 

predicted by integrating the fibroadenoma, mammary gland, and glandular classes. Discriminated 

against). Contains 106 instances and 9 attributes. 3) In the Cardiotocography (Card) dataset, 2126 

fetal electrocardiograms (CTGs) were automatically processed to measure the diagnostic features 

of each. The CTG was also classified by her three experienced obstetricians, each assigned a 

consensus classification label. 

5) This mouse protein dataset [deleted]MPE) contains a total of 1076 measurements per protein. 

Each measurement can be considered an independent sample/mouse. Her eight classes of mice 

have been described based on traits such as genotype, behavior and treatment.   

 

Results 

Hierarchical clustering. In hierarchical clustering algorithms, cluster data are grouped using a 

sequence of nested partitions from individual clusters to clusters containing all individuals or vice 

versa. The former is called cohesive, the latter divisive. Agglomeration process: Use a bottom-up 

approach. Start each object as a separate cluster and merge them into successively larger clusters.  
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Division method 

On the other hand, it uses a "top-down" approach. Start with the entire set of objects in a cluster 

and split it into successively smaller clusters. Figure 4 shows the difference between the two 

approaches in the process direction. In practice, agglomeration methods are commonly used, 

while splitting methods are limited due to their prohibitive computational load. The output of 

hierarchical clustering when visualizing big data is usually displayed as a dendrogram or Boroni 

diagram (such as Figure 5). It clearly shows the proximity between data objects and their clusters, 

providing a nice visualization. Traditional hierarchical clustering methods are conceptually easy 

to understand, but have the drawback of being very computationally complex.  

 

 

 

 

This high computational burden limits its application in large-scale data sets [15]. Many 

algorithms fall in this cat- egory such as Chameleon [16], ROCK [17], LIMBO [18], 
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Partition-based clustering 

In the partitioning-based algorithms, all clusters data is recur- sively divided into some partitions 

until the partition criterion reaches a specified value, and here each partition represents a cluster. 

K-means, and K-medoids are most famous algorithms based on partitioning. K-means iterative 

update the centre of the cluster until coverage data. Some versions of K-means has been proposed 

in the way to improve time com- plexity. Other algorithm’s fall in this category, such as PAM, 

CLARA, CLARANS, COOLCAT and Squeezer. 

 

Density-based clustering 

The density clustering aims to discover the shapes of the clusters. In this type, the data are 

numerical so that they can be grouped based on dimensional distances. Initially, data divided into 

three types of points: core, boundary, and noise points. The point considered a core point if it has 

a least m points within distance n, the point considered a border if it has at least on core within 

range; otherwise, the point marked as noise. The algorithms work by grouping these points to 

form a density of the clusters. Algorithms fall in this category such as CACTUS, CLOPE, DBDC, 

and EBK-modes. 

 

Probabilistic and Generative Clustering 

Model-based algorithms cluster data based on various strategies such as statistical and conceptual 

methods. There are two general types of model-based algorithms: 

Neural network approach and analytical approach. The neural network approach is a supervised 

technique. However, Kohonen's SOM is the model used for clustering. Algorithms such as SVC 

and Ensemble fall into this category. E. Grid-based clustering 

Grid-based clustering algorithms have shown great interest in their ability to detect clusters of 

various shapes and sizes. There are two main methods for this type: 

Fixup and adaptive grid partition scheme. The idea of the fixup grid partitioning scheme is to 

divide each dimension of the data space into equal lengths and intersect them into equally sized 

rectangular cells. Points within the same network belong to a group and are therefore treated as 

one object. All grouping is done on these grid cells. The idea of adaptive grid partitioning 

schemes is to divide the data space into non-intersecting grid cells of different sizes according to 

the distribution characteristics of the data, but the total number of grid cells is less than those of 

these fixup partitioning schemes significantly reduced. Nevertheless, determination of the spitting 

point required enormous computational power. CLIQUE, STING, WaveCluster, DEN-CLUE 

used a fixed-up grid method, but others, such as OptiGrid and MAFIA, used adaptive grid 

division methods. 

 

Scalable clustering method 

Explore some scalable clustering techniques. Traditionally, two different methods have been 

developed to process big data. First, these techniques focus on reducing the size of the data either 

vertically or horizontally (Figure 7), while other methods focus on speeding up execution, making 

them suitable for multi-physical processors depends. Using this technique, large amounts of data 

can be split into smaller pieces and processed simultaneously by different devices. Multi-machine 

clustering algorithms are categorized as follows:  
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Figure 3. Clustering performance comparisons of FCM, FCCM, RFCC, FCCI and ibFCC in 

terms of clustering score on the six subsets. 

 

Figure 4. Comparisons of the five approaches on the 6 subsets in terms of p-value. (a) Oh1(b) 

Oh2(c) LC(d) BT(e) Card(f) MPE.  
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Figure 5. Comparison of our approaches and counterpart algorithms in terms of empty cluster 

number. 

 

Besides the number of empty result clusters, execution time is also an important issue. 

As mentioned earlier, the time complexity of ibFCC is O(CNKτ), which corresponds to fuzzy 

co-clustering algorithms such as FCCM, RFCC and FCCI. Even if the FCM algorithm 

implements fuzzy clustering instead of fuzzy coclustering, its time complexity is also 

O(CNKτ). However, the time complexity only dictates the conclusions of the theoretical 

analysis. To thoroughly compare these algorithms, we performed additional experiments to 

capture the clustering time. Table 4 shows the execution time each algorithm takes to 

complete the once-through clustering of each dataset. By comparison, we can see that the 

FCM algorithm is the slowest for the six data sets. The main reason is that the algorithm is 

sensitive to noise and slows convergence significantly. The other four fuzzy co-clustering 

algorithms look more complex, but they group both objects and features, which can greatly 

reduce feature dimensionality and improve clustering efficiency. This explains why fuzzy co-

clustering algorithms outperform fuzzy. 

Clustering algorithm. Comparing the four fuzzy co-clustering algorithms in terms of running time, 

we find that FCCM has the highest performance while ibFCC takes longer. The former is due to 

the very simple calculation procedure of FCCM and the latter is due to the complex similarity 

measure based on the information bottleneck of ibFCC. FCCI's similarity measurement is more 

complex than FCCM and RFCC, so it takes more time for FCCI to complete clustering. Similarly, 

ibFCC's run time is longer than FCCI's because ibFCC's measurements based on information 

bottlenecks take longer than FCCI's. Nevertheless, ibFCC is more efficient than FCM. In 

summary, ibFCC does not increase the theoretical time complexity, but achieves high clustering 

accuracy while encountering more real run time due to the similarity measure computation 
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process. Therefore, how to further improve the actual driving efficiency will be the focus of future 

research. 

 

Conclusion 

Recently, several fuzzy co-clustering algorithms have been proposed. These algorithms retain the 

benefits of co-clustering and fuzzy clustering, while using fuzzy membership functions to 

improve the representation of overlapping clusters, greatly facilitating large-scale biomedical data 

reorganization. 

The most commonly used of the existing well-known fuzzy co-clustering algorithms is the 

Euclidean distance function. However, distance measures based on information bottlenecks have 

been found to perform much better in many clustering algorithms. Therefore, in this paper, we 

propose a novel fuzzy co-clustering algorithm named ibFCC that includes an information 

bottleneck-based distance function in the objective function to measure the distance between 

feature data points and feature cluster centroids. To evaluate the performance of ibFCC, we 

conduct experiments on five biomedical datasets, Ohsumed, lung cancer, breast tissue, 

electrocardiogram, and protein expression in mice. Our algorithm has also been compared with 

several popular fuzzy (co)clustering algorithms and found to be more powerful. 

Determining the number of clusters in the literature is difficult. Our research confirms that the 

value of C is still manually specified by the user and that ibFCC is not completely unattended. In 

the future, we plan to incorporate techniques to evaluate the number of clusters to optimize our 

approach.   

 

REFERENCES 

 

1. L. Kaufman and P. J. Rousseeuw, Finding Groups in Data: An Introduc- tion to Cluster 

Analysis, vol. 344. Hoboken, NJ, USA: Wiley, 2009. 

2. J. Friedman, T. Hastie, and R. Tibshirani, The Elements of Statistical Learning, vol. 1, no. 

10. New York, NY, USA: Springer, 2001. 

3. M. W. Berry and M. Browne, Lecture Notes in Data Mining. Singapore: World Scientific, 

2006. 

4. S. H. Kaisler, F. J. Armour, A. Espinosa, and W. H. Money, ‘‘Big data and analytics 

challenges and issues,’’ 2014. 

5. X. Wu, X. Zhu, G.-Q. Wu, and W. Ding, ‘‘Data mining with big data,’’ 

IEEE Trans. Knowl. Data Eng., vol. 26, no. 1, pp. 97–107, Jan. 2014. 

6. D. Agrawal, C. Budak, A. El Abbadi, T. Georgiou, and X. Yan, ‘‘Big data in online social 

networks: User interaction analysis to model user behavior in social networks,’’ in 

Databases in Networked Information Systems, A. Madaan, S. Kikuchi, and S. Bhalla, Eds. 

Cham, Switzerland: Springer, 2014, pp. 1–16, doi: 10.1007/978-3-319-05693-7_1. 

7. H.-L. Nguyen, Y.-K. Woon, and W.-K. Ng, ‘‘A survey on data stream clus- tering and 

classification,’’ Knowl. Inf. Syst., vol. 45, no. 3, pp. 535–569, Dec. 2015. 

8. C. C. Aggarwal and C. K. Reddy, ‘‘Data clustering,’’ in Algorithms and Application. 

Boca Raton, FL, USA: CRC Press, 2014. 

9. A. B. Bondi, ‘‘Characteristics of scalability and their impact on per- formance,’’ in Proc. 

2nd Int. Workshop Softw. Perform. (WOSP), 2000, pp. 195–203. 



VOLUME 02  ISSUE 01(04)  2023 

ISSN: 2806-1632, E-ISSN: 2806-1640 

17 
       IJIMH 

INTERNATIONAL JOURNAL OF INNOVATIVE  MEDICINE & HEALTHCARE 

10. D. C. Anastasiu, J. Iverson, S. Smith, and G. Karypis, ‘‘Big data fre- quent pattern

mining,’’ in Frequent Pattern Mining, C. C. Aggarwal andJ. Han, Eds. Cham, Switzerland:

Springer, 2014, pp. 225–259, doi: 10.1007/978-3-319-07821-2_10.

11. K. Jaseena and J. M. David, ‘‘Issues, challenges, and solutions: Big data mining,’’ in Proc.

NeTCoM, CSIT, GRAPH-HOC, SPTM, 2014, pp. 131–140.

12. S. Shirkhorshidi, S. Aghabozorgi, T. Y. Wah, and T. Herawan, ‘‘Big data clustering: A

review,’’ in Computational Science and Its Applications—ICCSA 2014. Cham,

Switzerland: Springer, 2014, pp. 707–720, doi: 10.1007/978-3-319-09156-3_49.

13. D. Jayalatchumy, P. Thambidurai, and A. A. Vasumathi, ‘‘Parallel pro- cessing of big data

using power iteration clustering over MapReduce,’’ in Proc. World Congr. Comput.

Commun. Technol., Feb. 2014, pp. 176–178.

14. W. Kim, ‘‘Parallel clustering algorithms: Survey,’’ Parallel Algorithms, Spring, vol. 34, p.

43, 2009.

15. R. Xu and D. Wunsch, Clustering, vol. 10. Hoboken, NJ, USA: Wiley, 2008.

16. G. Karypis, E.-H. Han, and V. Kumar, ‘‘Chameleon: Hierarchical cluster- ing using

dynamic modeling,’’ Computer, vol. 32, no. 8, pp. 68–75, 1999.

17. S. Guha, R. Rastogi, and K. Shim, ‘‘Rock: A robust clustering algorithm for categorical

attributes,’’ Inf. Syst., vol. 25, no. 5, pp. 345–366, Jul. 2000.

18. P. Andritsos, P. Tsaparas, R. J. Miller, and K. C. Sevcik, ‘‘LIMBO: Scalable clustering of

categorical data,’’ in Advances in Database Technology—EDBT 2004, E. Bertino, S.

Christodoulakis, D. Plexousakis, V. Christophides, M. Koubarakis, K. Böhm, and E.

Ferrari, Eds. Berlin, Germany: Springer, 2004, pp. 123–146, doi: 10.1007/978-3-540-

24741-8_9.

19. R. Bahgat, M. A. Mahdi, S. E. Abdel-Rahman, and I. A. Ismail, ‘‘Frequency tree for

clustering categorical data with similarity measure based on items’ weights,’’ in Qatar

Foundation Annual Research Forum, vol. 2012, no. 1. Doha, Qatar: Hamad bin Khalifa

Univ. Press (HBKU Press), 2012.

20. M. Li, S. Deng, L. Wang, S. Feng, and J. Fan, ‘‘Hierarchical clustering algorithm for

categorical data using a probabilistic rough set model,’’ Knowl.-Based Syst., vol. 65, pp.

60–71, Jul. 2014.

21. H. Qin, X. Ma, T. Herawan, and J. M. Zain, ‘‘MGR: An information theory based

hierarchical divisive clustering algorithm for categorical data,’’ Knowl.-Based Syst., vol.

67, pp. 401–411, Sep. 2014.



18 
IJIMH 
INTERNATIONAL JOURNAL OF INNOVATIVE  MEDICINE & HEALTHCARE 

VOLUME 02  ISSUE 01(04)  2023 

ISSN: 2806-1632, E-ISSN: 2806-1640 

THYROGLOSSAL DUCT CYSTS SURGERY OUTCOMES 

Aynur Aliyeva1, Ziya Karimov2 
1The Catholic University of Korea, Seoul St.Mary Hospital, Department of Otorhinolaryngology, Seoul, Republic of 

Korea. Email: aynur_aliyeva86@mail.ru 
2Medicine Program, Ege University Faculty of Medicine, Turkey, Email: dr.ziya.karimov@gmail.com 

ABSTRACT 

Objective 

Thyroglossal duct cysts are the most common congenital neck mass in the midline of the neck. 

Cystic formations develop due to the partial or complete lack of obliteration of the thyroglossal 

duct. It may lead to transformation to malignancy, although rarely. Our study aims to discuss the 

outcomes, examination findings, clinical features, and treatment methods of 51 patients operated 

on for thyroglossal duct cysts to contribute to the literature. 

Methods 

The 51 cases that underwent surgery (Sistrunk, Cystectomy, Thyroidectomy) with a preliminary 

diagnosis of thyroglossal duct cyst in ENT and HNS clinics were evaluated retrospectively. The 

patient's sociodemographic data, main complaints, examination findings, diagnostic methods, 

surgical techniques, recurrence and complication rates after treatment, and pathology results were 

analyzed in this study. 

Results 

Of the 51 patients, 35 (69%) were adults, and 16 (31%) were children. The most common reason 

40 (78%) for admission was swelling in the midline of the neck, less commonly 8 (16%) swelling 

under the chin, 4 (8%) of patients with an average follow-up of 28 months (max 32; min 8; SD 3 

months) were performed revision operations. Surgical treatment has consisted of the Sistrunk 

procedure (n = 47; 92%), cystectomy (n = 4; 8%), or thyroidectomy (n = 1; 2%). Papillary thyroid 

carcinoma was diagnosed in 2 (4%) patients, and medullary thyroid carcinoma was in 1 (2%) in 

our cases. They were no significant differences in gender and age, sociodemographics data. 

Conclusion 

Thyroglossal duct cysts should be considered in the differential diagnosis of patients presenting 

with swelling in the midline of the neck. Sistrunk operation, a safe surgical procedure with the 

least recurrence rate and a low risk of complications, is recommended as surgical treatment. 

Keywords: Thyroglossal duct cyst,  Midline neck mass, Sistrunk operation  

Introduction 

Congenital neck masses constitute 12% of all neck masses. The most common neck midline 

masses at 70-80% are thyroglossal duct cysts (TGDC) or fistulas (1-4). TGDC occurs as a result 

of partial or complete lack of obliteration in the thyroglossal duct during the descent of the thyroid 

gland from the tongue base (foramen cecum) to its anatomical position in embryogenic 

development (1,2,4,5). A thyroglossal fistula is formed if the duct opens directly to the neck skin. 

It can generally occur along the midline of the neck and in the thyrohyoid (60%), suprahyoid 
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(25%), suprasternal (13%), and intralingual (2%) regions, respectively (2,5). Sex predominance is 

not observed (5-7). Although it is common in childhood and adolescents, it can occur at any age 

(1,6). TGDC usually presents with different clinics that are soft, well-circumscribed, fluctuating, 

painless, mobile, and occasionally changing in volume in the midline of the neck (3,5,8). The 

mass's movement and the tongue's protrusion during swallowing are pathognomonic in clinical 

examination. However, ultrasonography (USG), computed tomography (CT), magnetic resonance 

imaging (MRI), thyroid scintigraphy, thyroid function tests (TFT), and fine-needle aspiration 

biopsy (FNAB) are recommended to confirm the diagnosis, determine the presence and 

localization of normal thyroid tissue, and show malignant degeneration in the cyst (1,5). Although 

the clinical course of TGDC  is benign, malignant transformation can rarely be observed (8). 

This study aims to contribute to the literature by discussing, in light of the relevant articles, 

examination findings, clinical features, and surgical and treatment methods of our patients who 

were operated on with the pre-diagnosis of thyroglossal duct cyst. 

Figure 1. Excised thyroglossal duct cysts. 

Methods 

Patients who were operated on (Sistrunk, Cystectomy, Thyroidectomy) at the ENT and HNS 

clinic with a preliminary diagnosis of TGDC between January 2008 and January 2019 were 

retrospectively analyzed. The patients' demographic data, age, sex, chief complaints, comorbidity, 

examination findings, diagnostic methods, surgical techniques, clinical aspects of the long-term 

follow-up period, recurrence and complication rates after treatment, and pathology results were 

investigated and evaluated in light of the literature. Among the analyzed data, more attention was 
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taken to current problems such as the effect of socioeconomic level on the operation time, the 

place of gender and age difference in TGDC, the reasons affecting the recurrence in surgery, and 

the effect of total removal of the hyoid bone on the recurrence. 

 Statistical analysis was performed using Statistical Package for the Social Sciences (SPSS) 

version 18.0 (SPSS, Chicago, IL, USA). Continuous variables are presented as means ± standard 

deviation (SD), while discrete variables are presented as numbers and percentages. P‐value < 0.05 

is considered statistically significant. 

Results 

We have evaluated 51 patients with TGDC  preliminary diagnosed and operated on from January 

1, 2008, and  1, January  2019, a totally 24 months follow-up. 23 (45%) were men, 28 (55%) were 

women, 35 (69%) were adults, and 16 (31%) were children. The mean age was 30 (SD ± 18; 

median 25), with a range of 3-78 years. The most common reasons for admission were swelling in 

the midline of the neck 40 (78%), swelling under the chin 8 (16%), difficulty in breathing 2 (4%), 

and cosmetic defect in 1 (2%). USG, neck CT with contrast, and neck MRI  were used for 

definitive diagnosis. Scintigraphy was applied to check the presence of thyroid tissue in the cyst. 

Four  (8%) of patients with an average follow-up of 28 months (max 32; min 8; SD ± 3 months) 

were performed revision operations. The average cyst size is 2.8 cm (range 0.8-8.7 cm) by 

imaging (Figure 1.). The size of the cyst was determined to be smaller in pediatric patients than in 

adults. Surgical treatment consists of the Sistrunk procedure (n = 47; 92%), cystectomy (n = 4; 

8%), or thyroidectomy (n = 1; 2%). Papillary thyroid carcinoma was diagnosed in 2 (4%) patients, 

and medullary thyroid carcinoma was in 1 (2%) in our cases. In 4 (8%)  patients, the cause of the 

recurrence in surgery was subtotal removal of the hyoid bone. Among the analyzed data, there 

was no significant difference in the effect of socioeconomic level on the operation time, the place 

of gender, and age difference in TGDC. 

Discussion 

Thyroglossal duct cysts (TGDC) are seen equally in both genders every decade of life, especially 

in childhood (9). In our series of patients, 23 (45%) were male, 28 (55%) were female, 35 (69%) 

were adults, and 16 (31%) were children, similar to the literature. Thyroglossal fistulas had 

occurred in advanced decades. Thyroglossal duct cysts are mostly asymptomatic. Approximately 

50% of TGDC have a history of infection of the cyst or fistula at specific intervals. Admission is 

made to ENT polyclinics with this complaint by patients (9-11). The most common reasons for 

admittance of our cases were swelling in the midline of the neck 40 (78%), less commonly under 

the chin 8 (16%), following difficulty in breathing 2 (4%), and cosmetic defect 1 (2%). 

As TGDC is midline mass, the differential diagnosis should be made with a dermoid cyst, thyroid 

pyramidal lobe, thyroid adenoma, thyroid carcinoma, aberrant thyroid tissue, branchial cleft cyst, 

lipoma, lymphadenopathy, hemangioma, lymphangioma, laryngocele, and teratoma in neck 

pathologies (8,12,13). Computed tomography (CT), magnetic resonance imaging (MRI), USG, 

and thyroid scintigraphy, TFT values can be used in the definitive and differential diagnosis of 

thyroglossal duct cysts (14). It should be kept in mind that there is rarely a risk of malignant 

transformation (8,15-18). Papillary thyroid carcinoma was diagnosed in 2 (4%) patients, and 

medullary thyroid carcinoma was in 1 (2%) in our cases. 

The treatment of thyroglossal duct cysts is usually surgical, and the Sistrunk operation is most 

commonly performed. Sistrunk procedure (n = 47; 92%), cystectomy (n = 4; 8%), and 
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thyroidectomy (n = 1; 2%)  were preferred as surgical treatment methods in our cases. There are 

many reasons for the unsuccessful surgical treatment of thyroglossal duct cysts. 4 (8%) of patients 

with an average follow-up of 28 months (max 32; min 8; SD 3 months) performed revision 

operations. It is thought that subtotal removal of the hyoid bone and surgical technique are the 

reasons for this. 

Conclusion 

In light of this knowledge, thyroglossal duct cysts should also be considered in differential 

diagnoses of patients with swelling or mass in the neck. Sistrunk surgery is the gold standard for 

its treatment. 
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ABSTRACT 

Any rational anesthesia strategy should focus on intraoperative and postoperative pain control. 

Adverse effects of opioids on the course of the early postoperative period are known.  

The aim of our study is to determine the correlations of acute postoperative pain with different 

types of anesthesia. 

Methods 

203 patients who underwent abdominal plastic and bariatric surgery were under our observation; 

113 (55.67%) of them are women and 90 (44.33%) are men; Among them, 154 patients 

underwent abdominoplasty, and 49 underwent bariatric surgery. 

Standard anesthesia with opioids was administered to 49 (24.14%) patients - group I, multimodal 

+ partial use of opioids - group II: 76 (37.44%), multimodal anesthesia - 78 (38.42%) - group III. 

Results 

During anesthesia with opioids, compared to the second and third groups, the pain in the operative 

area, as well as in the head, throat, waist and ears is significantly higher. 

During multimodal anesthesia, pain is reliably less in all cases, and pain in the throat was not 

noted. Correlation analysis showed that opioid anesthesia was significantly correlated with 

postoperative pain,: Pain in the operated area - r=0.504**, p<0.001; Head pain - r=0.395**, 

p<0.001; Throat pain - r=0.301**, p<0.001Waist painr=0.320**, <0.001, Muscles pain - r=0.422**, 

p<0.001 

whereas multimodal anesthesia was significantly negatively correlated with all types of 

postoperative pain. 

In the second phase, in the opioid anesthesia group, compared to the second group, there is 

significantly more pain in the lower back and muscles, and in the third group, there was no pain at 

all. 

The frequency of patients who did not require medical treatment during the intrahospital stage is 

not significantly different from each other, and the pain requiring non-opioid treatment is 

significantly less after multimodal anesthesia  -  Group I - 28(57.14%), Group II - 25(32.89%), 

Group III - 2(2.56)(p<0.0001). Pain requires opioid medication - Group I - 20(40.82)Group II – 

19(25.00%), (p<0.0001). No patient in this group required opioid treatment. 

In the ambulatory stage, no patient in the multimodal anesthesia group needed medical treatment, 

and significantly fewer patients in group II needed non-opioid treatment. 

Conclusion 
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Multimodal anesthesia reduces perioperative pain and the need for perioperative opioid use. 

Keywords: Postoperative pain, Multimodal anesthesia, perioperative opioid use.  

Abdominoplasty, with or without liposuction, is among the most frequently performed aesthetic 

procedures. Its main objective is to improve the body contour by means of excising redundant 

skin and fat tissue. Although abdominoplasty is considered a safe procedure with high satisfaction 

rates, intraoperative and postoperative complications can become a challenge for the surgical 

team. The aim of this article is to offer a synopsis of the most common complications arising after 

abdominoplasty, along with evidence-based guidelines about how to prevent and treat them. 

Cognition is defined as the brain's ability to acquire, process, store, and retrieve information. Pain 

is described as an unpleasant sensory or emotional experience, and in order to consciously 

experience pain, cognitive processing is necessary[2]. The pain pathway consists of transduction, 

transmission, modulation, and perception [3]. 

Any rational anesthesia strategy should focus on intraoperative and postoperative pain control[4]. 

Adverse effects of opioids on the course of the early postoperative period are known. In addition 

to the traditional side effects of rats (depression of consciousness, excessive sedation, nausea, 

etc.), they have the ability to create opioid-induced hyperalgesia, and immunosuppressive effects 

and reduce the effect of local anesthetics; In addition, opioid analgesia prevents accelerated 

postoperative rehabilitation of patients. The concept of multimodal analgesia allows refusing the 

use of opioid analgesics or reducing their dose to a minimum in the perioperative period. 

Multimodal analgesia involves the simultaneous administration of two or more drugs that affect 

different levels of acute pain syndrome formation[5]. 

The use of traditional methods of general anesthesia and postoperative analgesia with a 

combination of narcotic and non-narcotic analgesics is accompanied by increased hemodynamic 

parameters - both during the operation and during the four days of the postoperative period [6]. 

Management strategy, anesthetic choice, and anesthetic doses must be adapted to the needs of the 

individual patient [7] 

The aim of our study is to determine the correlations of acute postoperative pain with different 

types of anesthesia. 

Methods 

203 patients who underwent abdominal plastic and bariatric surgery were under our observation; 

113 (55.67%) of them are women and 90 (44.33%) are men; 154 patients underwent 

abdominoplasty, and 49 underwent bariatric surgery. 

Standard anesthesia with opioids was administered to 49 (24.14%) patients - group I, multimodal 

+ partial use of opioids - group II: 76 (37.44%), multimodal anesthesia - 78 (38.42%) - group III.  

1 group 

Propofol - potentiator of GABA A receptors, Fentanyl - opioid (narcotic analgesic), Sevoflurane - 

inhalation drug, Morphine - opioid (narcotic analgesic), Promedol - opioid (narcotic analgesic). 

2 groups 

Propofol - potentiator of GABA A receptors, Fentanyl - opioid (narcotic analgesic), Sevoflurane - 

inhalation drug,  
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Dexmedotomidine is a selective agonist of alpha 2 receptors, Locoregional analgesia (lidocaine, 

naropin, bupivacaine - sodium channel blockers). 

3 groups 

Propofol - potentiator of GABA A receptors, Sevoflurane - inhalation drug, Dexmedotomidine is 

a selective agonist of alpha 2 receptors, Locoregional analgesia (lidocaine, naropin, bupivacaine - 

sodium channel blockers),  

Dosing was done according to the individual characteristics of the patient. 

Statistical Analysis: categorical variables are expressed as frequencies and % variables were 

compared with the use of the Fisher's Exact Test. Correlation analysis between categorical 

variables was performed by Spearman correlation analyses, p value <0.05 was considered as 

statistically significant.  All statistical analyses were performed using SPSS version 23. 

Results 

The localization of pain after surgery is given in Table 1 

Table 1. Distribution of pain according to localization and type of anesthesia 

Phases of 

postoperativ

e care 

localization of 

pain 

Group I 

(With opioids) 

n=49 

Group II 

(With partial 

use of 

multimodal 

opioids) n=76 

Group III 

(multimodal) 

n=78 

F p 

n % n % n % 

Phase I in the operated 

area 

47 95.92 43 56.58 14 17.95 58.12 <0.0001 

head 19 38.78 9 11.84 1 1.28 20.94 <0.0001 

throat 10 20.41 4 5.26 0 0.00 10.94 <0.0001 

waist 20 40.82 14 18.42 4 5.13 14.17 <0.0001 

muscles 25 51.02 15 19.74 2 2.56 26.98 <0.0001 

Phase II Pain in the lower 

back 

9 18.37 3 3.95 0 0.00 10.38 0.0001 

Pain in the 

muscles 

11 22.45 8 10.53 0 0.00 9.77 0.0001 

Post-anesthetic pain after intervention in Phase I of post-anesthetic care was distributed as 

follows: 

As we can see, pain in the operated area is the most common, while throat pain is the rarest. 

During anesthesia with opioids, compared to the second and third groups, the pain in the operative 

area, and the head, throat, waist and ears is significantly higher. 

During multimodal anesthesia, pain is reliably less in all cases, and pain in the throat was not 

noted. 

Correlations between the type of anesthesia and pain during surgery are shown in table 2. 

Correlation analysis showed that opioid anesthesia was significantly correlated with postoperative 

pain, whereas multimodal anesthesia was significantly negatively correlated with all types of 

postoperative pain. 
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Table 2. Correlations between type of anesthesia and postoperative pain: 

Factors Anesthesia with 

opioids With partial use of 

multimodal+opioids 

Multimodal 

anesthesia 

Pain in the operated area r 0.504** 0.083 -0.526** 

p <0.001 0.240 <0.001 

Head pain r 0.395** -0.054 -0.294** 

p <0.001 0.444 <0.001 

Throat pain r 0.301** -0.050 -0.215** 

p <0.001 0.480 0.002 

Waist pain r 0.320** -0.006 -0.275** 

p <0.001 0.933 <0.001 

Muscles pain r 0.422** -0.018 -0.353** 

p <0.001 0.797 <0.001 

* - p<0.05,** - p<0.01

In the second phase, in the opioid anesthesia group, compared to the second group, there is 

significantly more pain in the lower back and muscles, and in the third group, there was no pain at 

all. 

The distribution of patients according to the intensity of pain in phase II is given in diagram 1. 

Diagram 1 

No significant difference between the groups was observed in the frequency of patients who did 

not require medication for pain relief after surgery, the need for non-opioids was significantly 

higher in group II, and the need for opioids was significantly higher in group III. 

The degree of pain in intra-hospital and post-hospital stages is given in Table 3. 
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Table 3. Assessment of pain quality at intrahospital and posthospital stages 

Post intensive 

stages 
degree of pain 

Group I 

(With opioids) 

n=49 

Group II 

(With partial use 

of multimodal 

opioids) n=76 

Group III 

(multimodal) 

n=78 
F P 

n % n % n % 

Intrahospital 

stage 

Pain 

(discomfort) is 

not necessary by 

medication 

1 2.04 4 5.26 4 5.13 30.51 <0.0001 

Pain requires 

non-opioid 

medical 

treatment 

28 57.14 25 32.89 2 2.56 20.78 <0.0001 

Pain requires 

opioid 

medication 

20 40.82 19 25.00 0 0.00 30.51 <0.0001 

Ambulatory 

stage 

Pain 

(discomfort) 

does not require 

medical 

treatment 

7 14.29 5 6.58 3 3.85 2.48 0.0865 

Pain requires 

non-opioid 

medical 

treatment 

18 36.73 9 11.84 0 0.00 21.15 <0.0001 

As can be seen from the table, the frequency of patients who did not require medical treatment 

during the intrahospital stage is not significantly different from each other, and the pain requiring 

non-opioid treatment is significantly less after multimodal anesthesia. No patient in this group 

required opioid treatment. 

In the ambulatory stage, no patient in the multimodal anesthesia group needed medical treatment, 

and significantly fewer patients in group II needed non-opioid treatment. 

Discussion 

Multimodal anesthesia (MMA) refers to the use of additive or synergistic combinations of 

analgesics to achieve clinically necessary analgesia, with the goal of minimizing the significant 

side effects associated with higher doses of a single aquagenic medication, such as opioid 

analgesics [8], especially since a patient's first exposure to opioids often occurs in the 

perioperative setting, a vulnerable time when multimodal therapy can play a major role in 

reducing opioid exposure[9]. 

The importance of multimodal anesthesia is particularly emphasized in patients who may be prone 

to opioid-related side effects, such as patients with obstructive sleep apnea. Healthcare systems 

can also benefit from implementing effective MMA, as fewer opioid-related side effects can 

improve patient outcomes, lead to faster recovery, and rational use of resources [10]. 

Our study showed that there is a reduction in postoperative pain under multimodal anesthesia. 

Opioid-free anesthesia allows us to avoid their use in the perioperative period. According to our 
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study, the frequency of the need for postoperative use of opioids is dramatically reduced in the 

multimodal anesthesia group. 

Prevention of postoperative pain should begin immediately after planning the operative treatment. 

Based on the conclusion made after assessing the patient's condition and risk factors, a 

multidisciplinary group of doctors will draw up a perioperative plan for pain relief [12]. 

Conclusion 

Multimodal anesthesia reduces perioperative pain and the need for perioperative opioid use. 
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ABSTRACT     

Introduction 

Infections due to multidrug resistance of the infected organism have become more common in 

clinical settings. The non-fermenter, gram-negative bacilli  cause severe hospital  infections. The 

main non-fermenter, gram-negative bacilli (BNF) microorganisms, that cause disease in humans 

are Pseudomonas aeruginosa, Acineto-bacter-baumannii, Burkholderia cepacia, Stenotro-

phomonas., Alcaligenes, Moraxella, The family of enzymes carbapenemase – KPC, NDM-1, 

IMP, VIM, OXA-48 – is one of the most significant health challenges. For  microorganisms : 

Klebsiella pneumoniae, Acinetobacter baumanni , and Pseudomonas aeruginosa was launched   

the terms  : extensively drug-resistant (XDR) and pan drug-resistant (PDR) Gram-negative 

microorganisms. New antibiotic target some of the current most problematic Gram-negative 

pathogens, namely Klebsiella pneumoniae carbapenemase (KPC)- producing Enterobacteriaceae 

and multi-drug-resistant (MDR) P. a eruginosa. We presented a case, when sputum 

microbiological analysis in a patient with bilateral pneumonia and respiratory distress  syndrome, 

revealed extensively drug-resistant (XDR) gram-negative microorganism. Also chest  computer  

tomography diagnosed   lung cavitation, for  antibacterial  treatment was used a new  class  of 

antibiotics, named Ceftazidime-Avibactam,a novel non-β-lactam, β-lactamase inhibitor(  restores 

the activity of ceftazidime against the majority of β- lactamases ,ESBLs and carbapenemases, 

including KPCs– Ambler Class A, AmpC —Class C and oxacillinase OXA-48—Class D). The 

patient’s state was  improved  and discharged  with  suitable recommendations. 

Conclusion 

In the therapy of XDR Gram-negative bacteria, colistin was considered a companion drug with 

novel agents es ceftazidime/avibactam for the treatment of carbapenem-resistant 

Enterobacteriaceae, also Fosfomycin as part of a combination treatment for CRE and  XDR 

Pseudomonas aeruginosa  infections.  

Keywords: XDR  infection, Multidrug-resistant, Cavitation 

Introduction 

Infections due to multidrug resistance of the infected organism have become more common in 

clinical settings. The general/species  are Escherichia, Proteus, Enterobacter,  Klebsiella,  

Citrobacter, Yersinia, and Shigella. The non-fermenter, gram-negative bacilli  cause severe 

hospital  infections. In ICU patients who undergo invasive procedures also cause opportunistic 

diseases. The main microorganisms are Pseudomonas aeruginosa, Acinetobacter 

baumannii, Stenotrophomonas, Alcaligenes, and Moraxella. Three main enzymes that inactivate 

antibiotics: β-lactamases, aminoglycoside-modifying enzymes, and chloramphenicol 

acetyltransferases (AACs). Bacteria that produce extended-spectrum β-lactamases, so called 

ESBL-producing bacteria , are resistant to penicillins, third-generation cephalosporins. Metallo-β-
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lactamases classes of enzymes are resistant to inactivation by clavulanate, sulbactam, aztreonam, 

and carbapenems. Cephalosporinases are  produced by all Gram-negative bacteria with exception 

of Salmonella and Klebsiella. This class of enzymes is resistant to all β-lactams except 

carbapenems. The family of enzymes carbapenemase – KPC, NDM-1, IMP, VIM, OXA-48 – is 

one of the most significant health challenges. For microorganisms: Klebsiella pneumonia, 

Acinetobacter baumanni and Pseudomonas aeruginosa was launched with the terms: extensively 

drug-resistant (XDR) and pan drug-resistant (PDR) Gram-negative microorganisms. 

Two large groups, Enterobacteriaceae and the non-fermenters, are responsible for most clinical 

isolates; nevertheless, other clinically concerning gram-negative organisms exist, 

including Neisseria, Haemophilus spp., Helicobacter pylori, and Chlamydia trachomatis 

The non-fermenter, gram-negative bacilli (BNF) have a lower frequency of isolation  when 

compared to Enterobacteriaceae; however, they cause severe, fatal infections, especially in the 

hospital environment. They also cause opportunistic diseases in ICU patients who undergo 

invasive procedures. The main BNF microorganisms that cause disease in humans 

are Pseudomonas aeruginosa, Acinetobacter baumannii, Burkholderia cepacia, Stenotro-

phomonas, Alcaligenes, Moraxella. 

Acinetobacter baumannii naturally produces AmpC cephalosporins and also oxacillinase (OXA), 

leaving it spontaneously immune to many drugs. Colistin, one of the few antibiotics that still treat 

multiresistant infections, already has a mobile resistance gene, mcr-1, and Enterobacteriaceae has 

a crucial role in the spread of this gene. New antibiotics is targeting some of the current most 

problematic Gram-negative pathogens, namely Klebsiella pneumoniae carbapenemase (KPC)- 

producing Enterobacteriaceae and multi-drug-resistant (MDR) P. aeruginosa.  

70 year old  man, Caucasus, was admitted to the hospital with  respiratory failure, with  an 

aggravated   state despite treatment   with antibiotics: ceftriaxone and azithromycin. 

Chest   X-ray  and  blood gas  analysis  confirmed   diagnoses:     bilateral   pneumonia and  adult 

respiratory distress syndrome. Sputum  microbilogical analysis within admission  revealed  

staphylococcus haemolyticus. 

Staphylococcus haemolyticus MB19(F-SOP_028B-001-03) 

Oxacillin,cefoxitin., 

ampicillin/sulbactam, Amoxicillin/sulbactam, 

pipearacillin/tazobactam,cefuroxime,ceftazidime, 

ceftriaxone,cefepime, 

meropenem,erythromycin,clindamycin,cipriflixacxin, 

moxifloxacin, evofloxacin, ofloxacin,  

R 

Teicoplanin,vancomycin,fosfomycin S 

The patient started mechanical ventilation and was changed to antibacterial treatment with  

piperacillin / tazobactam,  moxifloxacin and vancomycin. After 4 day treatment sputum culture  

revealed  new  microbes: Acinetobacter baumannii  and Klebsiella  pneumonia. 

Acinetobacter baumani   complex 106/ml AG3MB.19(F-SOP-028B-001-03 

Ticarcilin,ticarcilin/clavulatic acid,piperacillin/tazobactam.Ceftazidime, 

cefepime, Aztreonam ,Imipenem,Meropenem, Amikacin, Gentamicin, 

Tobramicin, Ciprofloxacin,Pefloxacin, Levofloxacin,ofloxacin, 

Cefoperazone .Sulbactam  

  R 
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Minocycline,Colistin    S 

Rifampicin    I 

Klebsiella pneumonia  106/ml MB19(F-SOP_028B-001-03) 

Ticarcilin,tTicarcilin/clavulatic acid, Piperacillin/tazobactam.Ceftazidime, 

Cefepime, Gentamicin, Ciprofloxacin, Levofloxacin, Ofloxacin, , 

Imipenem,Meropenem 

  R 

Colistin  S 

The antibacterial treatment regimen was changed with meropenem, and colomycin. Chest 

computer  tomography revealed  bilateral diffuse infiltrates in the lung parenchyma, alveolitis in 

the upper part of the lung, cavitation with the horizontal level of  air   and  liquid, size -1.3cm x 

4.6cm, in the upper, lateral part of  right  lung, near  II  riber. GeneXpert MTB diagnostic test  for  

identification of Mycobacterium tuberculosis  in bronchoalveolar  liquid  by  PCR method was 

negative. 

Next microbiological analysis of sputem revealed MDR klebsiella  pneumonia with   intermadiate  

sensitivity on colomycin. Antibacterial treatment was continued with colistin - zavicefta  

(ceftazidime /avibactam) combination. Zavicefta dose was  2/0,5  mg. every 8 h. 

Figure 1 

GeneXpert MTB diagnostic test for identification of Mycobacterium tuberculosis (MTB) in 

bronchoalveolar  liquid by PCR method was negative. 

Next microbiological analysis of sputem revealed MDR Acinetobacter baumani with   

intermadiate  sensitivity on colomycin. Antibacterial treatment was continued with colistin and 

zavicefta ( ceftazidime /avibactam). Zavicefta dose was  2/0,5  mg.  every 8 hours. 
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After one week of treatment chest computer tomography revealed increased intensity of  bilateral 

diffuse infiltrates in the parenchyma in the lower part  of the lung. In the upper, lateral part of 

right lung, near II  riber, increased size  of cavitation 4.3X 4.6cm, with the horizontal level  of air  

and  liquid. 

Antibacterial treatment was defined as follows: zavicefta, colomycin, vancomycin, in next period  

was continued with zavicefta, fosfomycin and in last decade with zavicefta, clindamycin (1.8g/per 

day). 

Ct scan shows a decrease in the size  of cavitation and intensity of infiltration. The patient was 

discharged with suitable  recommendations. 

Figure 2  

Sputum and blood microbiological analysis does not revealed any microb, antibacterial treatment 

continued with Zavicefta 7.5mg and fosfomycin 18 within one weak, and zavicefta –clindamicin  

combination within 2 weak. The patient’s state improved, and was disconnected from mechanical 

ventilation . 

On Ct scan revealed the decreased intensity of bilateral infiltrates in lower part of lung, bilateral  

diffuse  sclerosis , decreased size  of  cavitation  to  1.7X1.8cm  with air  level. (pict.3) 

pioo
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Figure 3 

Discution 

There are three main enzymes that inactivate antibiotics such as: β-lactamases, aminoglycoside-

modifying enzymes, and chloramphenicol acetyltransferases (AACs). Bacteria that produce 

extended-spectrum β-lactamases, so-called ESBL-producing bacteria , are resistant to penicillins, 

third-generation cephalosporins. Metallo-β-lactamases classes of enzymes are resistant to 

inactivation by clavulanate, sulbactam, aztreonam, and carbapenems. Cephalosporinases are 

produced by all Gram-negative bacteria with exception of Salmonella and Klebsiella. This class 

of enzymes is resistant to all β-lactams except carbapenems. The family of enzymes 

carbapenemase – KPC, NDM-1, IMP, VIM, OXA-48 – is one of the most significant health 

challenges. For microorganisms: Klebsiella pneumoniae, Acinetobacter baumanni, 

and Pseudomonas aeruginosa was launched   the terms  : extensively drug-resistant (XDR) and 

pan drug-resistant (PDR) Gram-negative microorganisms.The non-fermenter, gram-negative 

bacilli (BNF) have a lower frequency of isolation when compared 

to Enterobacteriaceae; however, they cause severe, fatal infections, especially in the hospital 

environment. They also cause opportunistic diseases in ICU patients who undergo invasive 

procedures. The main BNF microorganisms that cause disease in humans are Pseudomonas 

aeruginosa, Acinetobacter baumannii, Burkholderiacepacia,  Stenotro- 

phomona, Alcaligenes, Moraxella. Enterobacteriaceae are a heterogeneous group, account for 

about 80% of gram-negative isolates. The general species that frequently affect humans are 

Escherichia, Proteus, Enterobacter, Klebsiella, Citrobacter, Yersinia, Shigella, 

and Salmonella among others. Avibactam, a novel non-β-lactam, β-lactamase inhibitor, restores 

the activity of ceftazidime against the majority of β- lactamases (ESBLs and carbapenemases, 

including KPCs– Ambler Class A, AmpC —Class C and oxacillinase OXA-48—Class D). 

Avibactam is not able to inhibit strains producing metallo-β-lactamases (MBL—Class B) 

Conclusion 

In the therapy of XDR Gram-negative bacteria , colistin was continued to be considered as a 

companion drug with novel agents es  ceftazidim/avibactam ,also  fosfomycin as part of 

combination treatment for CRE carbapenem-resistant enterobacteriaceae  and  XDR Pseudomonas 

aeruginosa infection. 
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Bacteremia caused by Staphylococcus aureus is a serious infection associated with high morbidity 

and mortality and often results in infective endocarditis, and lung abscess,  which negatively 

impact on patient outcomes. Highly virulent, antibiotic-resistant strains such as methicillin-

resistant S. aureus (MRSA) are particularly challenging to treat. In S. aureus-induced pneumonia, 

the intense inflammatory response leads to severe lung injury and ARDS . We present a case  to 

highlighting the need for prolonged treatment and close monitoring of patients espetially with  

scomplications associated with S. aureus bacteremia.   The patient was transferred from the clinic, 

where he was admitted for paraplegia of the lower extremities, transverse myelitis was diagnosed. 

He underwent pulse therapy with methylpredizolone, due to the deterioration of his condition, he 

was transferred to the intensive care unit of our hospital .The patient underwent repeated 

examinations and was diagnosed with an epidural abscess at the level of the C5-Th1 vertebrae. 

Figure 1. MRI of the cervical vertebrae. Sagittal section. 

In the posterior epidural space at the level of C5-Th1 vertebrae, there is an area of viscous-fluid 

intensity (an epidural abscess is possible), which causes compression of the posterior 

cerebrospinal fluid space and the spinal cord in these segments, intervertebral discs are 

characterized  with  normal intensity signal  (October 10, 2022) 

T1 in. T2 weighted image. dT1-weighted image with contrast enhancement. In the left occiput, 

subcortical Irregular, oval-shaped small high-intensity anomalous focus (SE T1, FLAIR T2) and 

hypointense (FRFSE T2) with a calcified area. After the introduction of a contrast agent 

(Magnevist 0.5 mmol/ml, 20 ml IV), the MRI picture of the brain does not change, the inclusion 
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of contrast is not fixed. An MRI revealed an acute microhemorrhagic focus in the left and 

occipital part of the brain. 

Figure 2. ( 10 .10 .22) MRI of the brain. Diffusion limited imaging. 

Conducted surgical treatment - drainage of the epidural abscess. A bacteriological   investigation  

of  the sputum, blood  and wound, revealed Staphylococcus aureus  (MRSA). The presence of S. 

aureus in the bloodstream (bacteremia) was  lead to the development of sepsis, S. aureus sepsis 

and  later  endocarditis. The patient is on mechanical ventilation, in coma state, with  unstable 

hemodynamic  and under  pressors support, and fever.  CSF   results  revealed  meningitis ,  and  

treatment   of staphylococcal infection in the blood continues, as well as antibacterial treatment of 

meningitis. 

CSF  analysis  (Table 1) revealed  high  level  of  protein   and  cytosis  

CSF 10.10 .22 

CMV  IgM neg 

CMV  IgG 7.6 iu/ml     (pos> 0.5 arbU/ ml) 
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EBV—VCA  IgM  neg 

EBV-VCA     IgG   96 arbU/ml ( pos >5arbU/ml) 

CSF   (10.10  22) 

Protein   5930 mg/l 

Leicocyte   0.512 X 103/mkl 

Erithrocyte   0.001X106/mkl 

TC-BF   0.512 X 103/mkl 

Table 1

On the obtained MRI scans: compared to the previous study (October 10, 2020), viscous fluid is 

no longer fixed in the posterior epidural space at the level of C5-Th1 vertebrae. A postoperative 

bone (arcoflavotomy) defect was found in both C6-C7 arches. In the operated area - a drainage 

tube. Both right paravertebral soft tissues were damaged at the level of C4-C7 vertebrae 

(10/18/2022) 

Figure 4. MRI  of the  brain 
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On MRI, the picture is not changed, no acute intracerebral process has been detected. 

(10/18/2022) 

CSF analysis   revealed  changes (table2) 

Table  2 

CSF  ( 18.10  .22) 

Protein  10773  mg/l 

WbC  _BF   0.045 X103/mkl   ( n <0.005) 

TC-BF 0.045X103/mkl 

glucose 3.89mmol/l 

MN% 23% 

PMN% 85% 

On the axial section in the left occipital lobe, the contours are indistinct, a small hyperdense focus.  

midstructures are not displaced (09/10/2022) 

Figure 5. CT scan  of the brain. 
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Figure 6. CT scans of the brain. 

Sputum (17.10) bacteriological analysis revealed Staphylococcus aureus (MRSA). The patient's 

condition worsened due to the development of severe respiratory distress syndrome. In the lung 

parenchyma, extensive infiltration changes of the consolidation type with subtotal distribution are 

detected on both sides, against which there are also different localization  foci of density, in the 

right lower lobe, against the background of consolidation, there are also areas of liquid density. 

There is free fluid in both pleural cavities, with stratification on the right at 3.4 cm, and on the left 

at 3.7 cm. Free air was not detected. (10/18/2022. Figure 7)  

Figure 7. CT scan of the chest, with contrast enhancement 

Focal infiltrative changes with central destruction are observed in the upper lobes of bilateral 

lungs. In the lower lobes there are extensive consolidated infiltrative changes, on the right in the 

background there are several areas of low density and a 4.5 cm cavity containing gas and liquid 

(horizontal liquid level). In the pleural cavity on both sides of the free fluid, bundle 5.2 cm on the 

right. 3.2 cm to the left (10/27/2022, Figure 8) 

Figure 8.  CT scan of the chest cavity.  
In the left pleural cavity  was  detected   free  air. Focal infiltrative changes with central tissue 

damage are observed in the upper lobes of the lungs. In the lower lobes, consolidated infiltrative 

changes are expressed with several areas of reduced density, on the right cavitation containing air  
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and liquid, revealed  a horizontal level of a liquid . There is free fluid in the pleural cavity on both 

sides, separation 3.7 cm on the right. 2.5cm –left (Figure 9) 

Figure 9.  CT chest. 

The pleural cavity  of  patient was drained. Patient is on mechanical ventilation  PaO2/ FiO 2 < 100 

mm.Hg . CSF changes is presented in table 3. 

CSF  (22/10 .22) 

 Protein  3098 mg/l (  n 200-400 mg/l) 

Glucose 2.17 mmol/l ( 2.22-3.89 ) 

WBC   -BF  0.041 

RBc  --BF 0.001 X10 3/mkl 

TC--BF 0.041 X104/mkl 

PMN %  24.4% 

MN %  75.65 

Table 3 

Angiographic examination does not reveal filling defects in the pulmonary trunk and bilateral 

main, lobar and segmental arteries, there are no reliable signs of thrombosis. Focal infiltrative 

changes with central destruction are observed in the upper lobes of the lungs. Consolidated 
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infiltrative changes are determined in the lower lobes, there is free fluid in the pleural cavity on 

both sides, with stratification on the right 2.5 cm. 0.5 cm to the left (11/11/2022—Figure 10). 

The patient was performed a tracheostomy.  

Figure 10.  CT scan of the chest. with contrast enhancement. 

A tracheostomy tube is visible in the trachea, In the lungs on both sides, there is a decrease in 

transparency, against the background of which there are areas of medium- and small-focal 

infiltration, in the lower lobe on the right there is an extensive consolidation  against which there 

are  cavities with an air and small volume of liquid. In the upper lobe there are cavities with  air 

of central localization. On the left, there are consolidation  at the level of the basal segments. 

(28/11/2022—Figure.11)  

Figure 11. CT scan of the chest. 

The decrease in transparency in bilateral lungs is less pronounced. The consolidation in the lower 

lobe on the right is somewhat reduced, the number of air cavities against the background of the 

consolidation is reduced, a subpleural air cavity is preserved at its upper edge. Air cavities in the 

upper lobe are no longer visible, fibrous stretch marks appear instead. There is a small fluid 

effusion in the bilateral pleural cavity, the maximum separation is 2.2 cm on the right and 1.5 cm 

on the left, no gas is detected in the bilateral pleural cavity. 
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Figure 12. CT scan of the chest. 

Different materials were examined during the course of the disease, and different groups of 

microbes and sensitivity to antibiotics were observed (Table 4). 

Bacteriopgical 

analyses  

Sputem /  Blood/ 

09.10.22 St. aureus(MRSA)/ 

TEicoplanin, vancomycin , 

tigecycline,  moxiflocxacin.  

St. aureus(MRSA)/ 

Vancomycin, 

clindamycine, 

Teicoplanin.   

St. aureus(MRSA)/ 

TEicoplanin,vancomycin, 

tigecycline,  moxiflocxacin, 

erythromycin     

17.10.22 St aureus  / 

(TEicoplanin,vancomycin, 

tigecycline,  moxiflocxacin) 

Candida spp 

 24.11.22 Klebsiella  pneumonia/ 

(zavicefta  , gentamicin , 

tigecyclin )   

St. aureus/MRSA 

27.11.22 Klebsiella  pneumonia 

07.11.22 pseudomonas  aeruginosa / 

(colistin  -fosfomyscin) 

18.11.22 pseudomonas  aeruginosa  / 

(colistin  -fosfomyscin) 

04.12.22 pseudomonas  aeruginosa / 

(colisti n) 

19.12.22 Klebsiella  pneumonia// 

pseudomonas  aeruginosa / 

colistin,meropenem,tgecyclin 

sterile 

07.12.22. negative 

Table 4 
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Heart valves were evaluated periodically. After one episode of fever, the presence of vegetation 

on the mitral valve leaflet was revealed. 

CDI, Clostridium difficile infections presenting with fever, abdominal pain, and diarrhea for 

several  days were complicated with toxic megacolon, unstable hemodynamic status and septic 

shock. 

Clostridium  defficile CDH  ,A  toxin , B  toxin 

29.11 Negative 

20.12  Positive 

Table 5 

The scheme of antibacterial treatment implied the impact primarily on the gram-positive flora. 

Changing the combination of antibiotics occurred as clinical, radiological, or laboratory 

parameters worsened.  

09/10 10/10  13/x 19/x-20/x 23/x-08/XI 09//XI—

24/XI 

25/XI --

06/XII 

07/XII-

19/XII 

Pip/tazo meropenem meronem meronem meronem meropemen Tigecyclin Tigecyclin Colomycin 

vancomycin vancomycin aciklovir aciklovir aciclovir vancomycin Zavicefta  Vancomycin Vancomycin  

vancomicin Vancomicin  kolomycin Colomycin Colomycin Tigecyclin 

Colistin  linezolid fosfomycin Vancomycin  Meronem Meropenem  

Moxifloxacin  Moxifloxacin Moxiflocacin  Meropenem  Metronidazol 

fluconazol meronem 

meropene Fluconazol  

In severely critically ill patients, empiric antibiotic treatment is usually a combination of 

antibiotics to increase the likelihood that the bacteria causing the infection will be reliably 
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suppressed and adequate antimicrobial therapy will not be delayed. As already mentioned, 

inadequate antibiotic therapy is associated with high mortality. Potential causative agents may be 

enterobacteria, producing ESBL, gram-negative rods resistant to carbapenems (Enterobacteria, 

Pseudomonas, Acineto bacteria). 

Methicillin-resistant Staphylococcus aureus (MRSA), has also been found in blood, in sputum  

and in the wound. Tigecycline improved the treatment regimen for ESBL and carbapenem-

resistant gram-negative rods, as well as for a number of multidrug-resistant gram-positive 

pathogens (MRSA, VRSA, VRE). 

With the appointment of Zavicefta (ceftazidime/avibactam), the regimen was strengthened for 

ESBL, carbapenem-resistant gram-negative organisms, and to expand coverage of multidrug-

resistant strains of Pseudomonas.  

A systematic review and meta-analysis of three cohort or case–control studies evaluated  patients 

and found a lower mortality rate with DCT (dual  carbapenem therapy) when compared to the 

control treatment (colistin, tigecycline and aminoglycoside monotherapies, or combined 

regimens). Synergistic drug therapy combinations that include penicillin plus cephalosporins, 

have decreased microbial counts and improved clinical outcomes in infections caused by Gram-

positive bacteria. Against multidrug-resistant Gram-negative microorganisms, the use of 

therapeutic regimens combining beta-lactam/beta-lactam inhibitors with carbapenems has resulted 

in the resolution of bacterial infections. Antimicrobial resistance associated increase in mortality. 

Beta-lactams have a safe profile and are bactericidal against most Gram-positive and Gram-

negative microorganisms. It  is  used of dual beta-lactam therapy to overcome multidrug-resistant 

pathogens: long-course ( >18 days) therapy has the obvious benefit of maximizing the chance of 

infection resolution . 

Patient discharged from hospital, with spontaneous breathing, stable parameters,  

Keywords: Epidural Abscess,  ARDS, Endocarditis     
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ABSTRACT 

Early diagnosis of various diseases significantly improves survival. However, more than half of 

these cases are diagnosed late due to the high demand for colonoscopy - the "gold standard" of 

screening. Colonoscopy is limited by the outdated design of conventional endoscopes due to the 

high complexity and cost of use. Magnetic endoscopes are a promising alternative and overcome 

the cost disadvantages, but their translational phase is difficult to achieve because magnetic 

manipulations are complex and unintuitive. In this work, we use machine vision to develop an 

intelligent and autonomous endoscope control that allows non-expert users to efficiently perform 

in vivo magnetic colonoscopy. We combine the use of robotics, computer vision, and advanced 

control to offer an intuitive and efficient endoscopic system. Furthermore, we define the 

characteristics required to achieve autonomy in robotic endoscopy. The paradigm described here 

can be applied to a variety of applications requiring navigation in an unstructured environment, 

such as catheters, pancreatic endoscopy, bronchoscopy, and gastroscopy. This work brings 

alternative endoscopic technologies closer to the translational stage, increasing the availability of 

early disease treatment. 

Keywords: endoscope models, portable, capsule, mobile systems, mobile devices, picture 

completeness, modern technology 

Introduction 

Biomedical measurement systems (BMS) play an important role in the detection and diagnosis of 

various diseases, provide new solutions for healthcare monitoring, and improve bioprocesses and 

technology for biomedical equipment. In general, BMS uses measuring devices to collect vital 

signs from the human body, such as heart rate, pulse rate, and body temperature, and then these 

vital signs are analyzed by a processing unit. Finally, the results are analyzed to help doctors 

diagnose various diseases. However, it is difficult for old-fashioned BMS (such as portable and 

non-intelligent ultrasound machines) to obtain vital signs without disrupting the patient's daily 

activities. Moreover, this old-fashioned BMS requires patients to go to the hospital for 

examination, which takes up a lot of their time. Therefore, in order to use BMS without disrupting 

daily activities, these systems must be able to access information in different scenarios. Not 

limited to situations that require the presence of patients in hospitals, but also abroad, for 

example, industrial workers, miners, working environments, sports professionals, as well as home 

settings, military personnel, and individuals. Thus, the use of BMS for today's lifestyles requires 

that the devices associated with those systems be compact, user-friendly, and user-friendly, even 

in harsh or complex environments with adequate measurement accuracy. As a result of the 

emerging requirements, it is aimed to improve BMS by using the latest research and technologies 

and creating new paradigm medical equipment. IoMT is mainly based on wearable and 

implantable biomedical measuring devices using tactile, silicon, polymer, and optical-based 
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sensors and is already integrated into commonly used devices such as smartphones. Wearable 

IoMT BMS typically include devices such as smart watches, wristbands, glasses, smart helmets, 

and digital hearing aids. Today, many wearable devices are smart in that they can process signals 

from sensors locally and transmit measurement data to other connected devices (via a mobile 

phone or a hospital) over a network. 

An endoscope is a periscope for medical or technical "closed space". It is known that the first 

endoscope was developed in 1894 by Dr. John Macintyre at the Glasgow Royal Infirmary in 

Scotland (one of the first hospitals to have electricity) to detect bleeding. The use of small-sized 

medical endoscopes began in the middle of the 19th century and was quite widespread in Europe 

and the United States. Later, the capabilities of endoscopy (translated from Latin - as 

"infravision") were also recognized in technology, as it provided "non-destructive" control of 

technical devices and processes in the most important and popular fields of science and 

technology. After that, a new direction appeared - borescopes (endoscopic devices that do not 

have purely "medical" options but fully meet the requirements of some special areas of 

technology). Later, in the West, new ideas began to appear about the creation of endoscopic 

complexes that expand and increase the possibilities of studying models. As technology 

developed, the technical capabilities of endoscopes also changed - the diameter of the inserted 

tube decreased, and light sources and cameras changed. There are also completely new models of 

endoscopes - portable, capsule, and mobile systems. 

There are four main periods in the development of endoscopy: 1. Hard (1795-1932); 2. Semi-

flexible (1932–1958)3; Fiber optic (1958-1981); 4. Electronic (from 1981 to present). 

In recent years, endoscopic ultrasound examination (EUS) performed using ultrasound 

endoscopes of abdominal and thoracic organs is developing more and more. The design feature of 

such devices is the presence of a scanning device at the end of the endoscope that allows for an 

ultrasound. The aim of this study is to analyze older models of endoscopes in order to develop 

more portable models that can be controlled remotely. 

The research is based on the theory of finite elements applied to elastic systems, the use of 

software tools, the principles of theoretical mechanics and robots, as well as the scientific 

methods of device manufacturing technology. 

Main part. Among the various methods of medical diagnosis, methods of recognizing pathologies 

of human organs based on their color images are one of the actual issues. Undoubtedly, these 

methods should be related to the methods of obtaining images of human organs. It should be 

noted that images of organs are obtained during endoscopic and ultrasound examinations. Using a 

class of diagnostic equipment developed with the help of optical television methods, a color 

image of the examined human body is obtained, and then the resulting image is processed using 

special software. As a result of the processing, the specialist gets a picture - based on this, he 

determines whether there is a pathology in that organ. If a pathological change is detected, the 

program draws the specialist's attention to it. This improves the quality of medical care provided 

to the population and reduces the number of medical errors and the time of diagnosis (Table 1.) 

The scheme emphasizes an endoscopic method for obtaining color images of the organs and 

systems of the human body as an optical-television method. In this review, we will briefly focus 

on mobile devices for endoscopy and other modern technologies used in this field. 

Portable endoscopes are devices in which a small imaging system is combined with an actual 

endoscope. [Son, Gilbert, Sitti: 2019]. This device is compact in size. The PillCam (figure 1-2) is 

a pill-sized camera that is swallowed and passed through the patient's digestive tract. The device 
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is specifically designed to detect colon cancer and is now commercially available in more than 80 

countries. 

Table 1 

Imaging of human organs 

Imaging through radiation: Optical-television methods Taking pictures using 

ultrasound: 

X-ray of the chest Endoscopic study Ultrasound of the organs 

of the abdominal cavity Mammography Diagnosis of the condition of the 

cervix 

X-ray of the kidneys Diagnosis of the condition of the 

oral cavity and nose 

Ultrasound of the 

gallbladder 

Angiography Diagnosis of skin conditions Ultrasound of the heart 

and blood vessels 

Computed tomography Diagnosis of the condition of the 

ear 

Magnetic resonance imaging 

The device itself is a large pill-sized (12 x 33 mm) video camera that allows you to capture color 

video at 4-35 frames per second from both ends. The built-in LED provides the necessary 

illumination. The device, which the patient swallows, transmits images wirelessly to a recording 

device worn by the patient for approximately 10 hours. 

Figure 1. PillCam Recorder         Figure 2. Antenna in the form of a PillCam sensor array 

The Chinese OMOM endo-capsule (Figure 3) is similar in parameters to the previous example but 

differs in the presence of a chamber on only one side and slightly smaller dimensions (11 mm x 

25.4 mm). The device has a wide viewing angle of 157°, a shooting depth of up to 35 mm, and a 

shooting speed of up to 7 frames per second. All data is encrypted and automatically sent to a 

recording device on a special vest or belt worn by the patient. After the study is completed, the 

capsule naturally leaves the body and the images from the recording device are transferred to the 

computer. The built-in battery allows the camera to work for up to 12 hours. 



52 
IJIMH 
INTERNATIONAL JOURNAL OF INNOVATIVE  MEDICINE & HEALTHCARE 

VOLUME 02  ISSUE 01(04)  2023 

ISSN: 2806-1632, E-ISSN: 2806-1640 

Figure 3. Endo-capsule 10 - Endoscopy capsule for endoscopy of the digestive system     

The complex of such technology called "Landish" is a small capsule with a power source and a 

color video camera. The device requires a compact transmitter attached to the patient's belt, as 

well as software that will allow doctors to process the received data. The study lasts about eight 

hours: during this time, the capsule passes through the entire gastrointestinal tract. The device 

allows you to take pictures 2 times per second. The difference between both capsules is that the 

second one has several modifications: it allows you to adjust the capsule to a certain area of the 

digestive system and control its movement. Control is done either by the use of magnets or by an 

electroactive polymer covering the body of the new capsule (another version of the device). All 

listed capsules are already used for diagnostics in medicine. 

Mobile endoscopes - Portable endoscopes, which we conventionally call "mobile", are devices 

that consist of a standard smartphone tip and a conventional endoscope that uses the phone's 

camera and screen as an imaging device and a smartphone storage system [Arnold, Biasio, 

Leitner:2011]. Such devices have a number of advantages, the main of which is that they offer 

fairly good quality. Historically, such devices were first used in technological fields, for example, 

in pipelines, and engines, to take images from inaccessible places, then in veterinary medicine, 

and only recently this idea began to be used in medicine. We would like to inform you about a 

few such devices. 

A mobile endoscope was developed by scientists from the Department of Otolaryngology at the 

Taiwan Veterans Hospital (figure 4). - such a long name for a relatively simple device is due to 

the fact that the device is still in the clinical research stage and the developers have not yet 

bothered to give it a name[4]. Taiwanese scientists who developed another endoscope that 

connects to a smartphone hoped that such a device could make it easier for doctors to share 

diagnostic information about diseases of the ear, throat, and nose. 

Tests showed that the device can be used for diagnostics, including consultations with the 

participation of several doctors, although it does not receive images very well. The developers 

believe that this endoscope can be considered as one of the options of telemedicine and is suitable 

for use, for example, in rural areas, and mountainous areas, when there are no other options. The 

device is very easy to use, even parents can use it to write a clinical description without the help 

of a doctor. If improvements are made to the device (ensuring the accuracy of the images), it 

could become the mobile endoscope of the future. 

Here we can limit ourselves to referring to the results obtained by the above-mentioned Clear-

Scope Smart Phone Adapter by the authorities of the USA and Europe, which they give only after 

a thorough examination of the possibilities of use of the device as a medical device. Nevertheless, 

the Department of Urology at the University of California, Irvine decided to evaluate the 

capabilities and flexibility of the mobile endoscope imaging system. 
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Figure 4. Taiwan Veterans Hospital Otolaryngology landmark mobile endoscope 

To do this, researchers compared the resolution and color reproduction of a mobile endoscope and 

a high-resolution Storz (H3-Z) camera using a standard flexible cysto-scope. According to the 

researchers, "the lighter and cheaper mobile endoscope produces images with the same resolution 

as the Storz-based device with acceptable color reproduction. As assessed by experts in the field 

of endoscopy, the quality of these photos during the fibro urethroscopy procedure is the same as 

during fibro cystoscopy - which is slightly lower in quality, but this an image of a mobile device 

that is still acceptable for use in the procedure is useful and important. 

The main advantage of such a device is the simplicity and ease of use compared to the bulky 

linear cameras required when performing cystoscopy using a standard fiber optic cysto-scope. In 

addition, the ability to securely record video in the program allows you to show it to patients, 

which can greatly help in understanding their disease. If you try to do this with standard 

equipment during cystoscopy, then it does not work, because the patient does not feel anything, 

except when something is removed from him. A mobile cysto-scope allows you to complete the 

procedure and only then watch the video and discuss it with the patient. Moreover, we can place 

these images and videos in the patient's archive or medical record for later use. We combine the 

use of robotics, computer vision, and advanced control to offer an intuitive and efficient 

endoscopic system. Furthermore, we define the characteristics required to achieve autonomy in 

robotic endoscopy. The paradigm described here can be applied to a variety of applications 

requiring navigation in an unstructured environment, such as catheters, pancreatic endoscopy, 

bronchoscopy, and gastroscopy. This work advances the availability of early cancer treatment by 

bringing alternative endoscopic technologies closer to the translational stage. 

In some diseases, endoscopic interventions have a higher therapeutic effect and have advantages 

over surgical operations. Especially in emergency cases, surgery, endoscopic treatment of 

bleeding, removal of foreign bodies, obstructive jaundice against the background of 

choledocholithiasis, cicatricial structures of the esophagus, etc. has become the method of choice 

for The possibilities of operative endosurgery and endourology are expanding, the number of 

endoscopic operations performed in gynecology, traumatology, and proctology is increasing. 

Awareness, simplicity, and relative safety of endoscopic methods allow them to be widely used 

both in hospitals and in outpatient settings. 

Conclusions 
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Modern endoscopic devices have revolutionized diagnosis and treatment. Their newest versions 

allow to detection of more structural features of many diseases. However, further studies are 

needed to evaluate the application of the described new endoscopic imaging techniques in clinical 

practice. Moreover, there is currently no reimbursement system for examining patients with 

advanced endoscopic imaging techniques, including endomicroscopy, endocytoscopy, and 

spectroscopy. Therefore, conventional endoscopy with the collection of multiple biopsies from 

randomly selected sites remains the "gold standard" for diagnosis. In our opinion, there is a need 

today for various types of endoscopes that are portable, remotely controlled, and transmit 

information over long distances. 
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AIMS AND SCOPE 
 

ICRET MTÜ The Baltic Scientific Journals publishes peer-reviewed, original research and 

review articles in an open access format. Accepted articles span the full extent of the social and 

behavioral sciences and the humanities.  

ICRET MTÜ The Baltic Scientific Journals seeks to be the world’s premier open access outlet for 

academic research. As such, unlike traditional journals, ICRET MTÜ The Baltic Scientific 

Journals does not limit content due to page budgets or thematic significance. Rather, ICRET MTÜ 

The Baltic Scientific Journals evaluates the scientific and research methods of each article for 

validity and accepts articles solely on the basis of the research. Likewise, by not restricting papers 

to a narrow discipline, ICRET MTÜ The Baltic Scientific Journals facilitates the discovery of the 

connections between papers, whether within or between disciplines. 

ICRET MTÜ The Baltic Scientific Journals offers authors quick review and decision times; a 

continuous-publication format; and global distribution for their research via ICRET MTÜ The 

Baltic Scientific Journals Online. All articles are professionally copyedited and typeset to ensure 

quality. 

Those who should submit to ICRET MTÜ The Baltic Scientific Journals include: 

• Authors who want their articles to receive quality reviews and efficient production, ensuring 

the quickest publication time. 

• Authors who want their articles to receive free, broad, and global distribution on a powerful, 

highly discoverable publishing platform. 

• Authors who want their articles branded and marketed by a world-leading social science 

publisher. 

• Authors who want or need their articles to be open access because of university or government 

mandates. 
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TOPICS OF JOURNAL 

 

Clinical Medicine 

Prophylactic Medicine 

Theoretical Medicine 

Stomatology & Dentistry 

Pharmaceutical Chemistry and Pharmacology 

Innovations in Medicine 

Biophysics and Biochemistry 

Radiology and Microbiology 

Molecular Biology and Genetics 

Health and Reproductive Endocrinology 

Microbiology and Hydrobiology 

Ecology, Immunology and Biotechnology 

Virology and Immunology 

Entomology 

Alternative medicine 

Anatomy 

Biochemistry  

Clinical immunology 

Clinical microbiology 

Cytology  

Embryology 

Endocrinology 

Epidemiology 

Human Genetics & Genetic Disease  

Gynaecology 

Histology 

Intensive care medicine 

Internal medicine 

Microbiology 

Neuroscience:  

Nutrition:  

Pathology 

Pharmacology 

Radiology 

Toxicology 

Urology 

Surgery 

Pediatrics  

Pharmaceutical sciences 
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NGO International Center for Research, Education & Training (Estonia, Tallinn) is 

publishing scientific papers of scientists on Website and in Referred Journals with subjects which 

are mentioned below:   

 

© The Baltic Scientific Journals 
 

ISSN: 2613-5817; E-ISSN: 2613-5825; UDC: 0 (0.034);  

DOI PREFIX: 10.36962/PIRETC 

Proceeding of The International Research Education & Training Center. 

https://bsj.fisdd.org/index.php/piretc 

 

ISSN: 2674-4562, E-ISSN: 2674-4597, UDC: 620.9 (051) (0.034);  

DOI PREFIX: 10.36962/ENECO 

Proceedings of Energy Economic Research Center. ENECO 

https://bsj.fisdd.org/index.php/eneco-peerc 

 

ISSN: 1609-1620, E-ISSN: 2674-5224; UDC: 62 (051) (0.034);  

DOI PREFIX: 10.36962/PAHTEI 

Proceedings of Azerbaijan High Technical Educational Institutions. PAHTEI 

https://bsj.fisdd.org/index.php/pahtei 

 

ISSN: 2663-8770, E-ISSN: 2733-2055; UDC: 672, 673, 67.01-67.02 

DOI PREFIX: 10.36962/ETM 

ETM Equipment, Technologies, Materials 

https://bsj.fisdd.org/index.php/etm 

 

ISSN: 2733-2713; E-ISSN: 2733-2721; UDC: 33  

DOI PREFIX: 10.36962/SWD 

SOCIO WORLD-SOCIAL RESEARCH & BEHAVIORAL SCIENCES 

https://bsj.fisdd.org/index.php/swd 

 

E-ISSN: 2587-4713; UDC: 620.9 (051) (0.034) 

DOI PREFIX: 10.36962 / ECS 

Economics 

https://scia.website/index.php/ecs 
 

 

 

https://bsj.fisdd.org/index.php/piretc
https://bsj.fisdd.org/index.php/eneco-peerc
https://bsj.fisdd.org/index.php/pahtei
https://bsj.fisdd.org/index.php/etm
https://bsj.fisdd.org/index.php/swd
https://scia.website/index.php/ecs
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Society of Azerbaijanis living in Georgia. NGO. (Georgia, Tbilisi) is publishing scientific 

papers of scientists on Website and in Referred Journals with subjects which are mentioned 

below:   

 

© Southern Caucasus Scientific Journals 

 

ISSN: 2346-8068; E-ISSN: 2346-8181; UDC: 611-618 
DOI PREFIX: 10.36962/ALISJMSC 

Ambiance in Life-International Scientific Journal in Medicine of Southern Caucasus. 

https://scsj.fisdd.org/index.php/ail 

 

Representation of the International Diaspora Center of Azerbaijan in Georgia. NGO 

(Georgia Tbilisi) is publishing scientific papers of scientists on Website and in Referred Journals 

with subjects which are mentioned below:   

 

© Southern Caucasus Scientific Journals 

 

ISSN: 2298-0946, E-ISSN: 1987-6114; UDC: 3/k-144 

DOI PREFIX: 10.36962/CESAJSC 

The Caucasus-Economic and Social Analysis Journal of Southern Caucasus 

https://scsj.fisdd.org/index.php/CESAJSC 
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Title of the Paper (14 point, Bold, Times New Roman) 
 

First Author’s Name1, Second Author’s Name2 , Third Author’s Name3, ……. 
1 [Author affiliations – position, department, institute, city, state, country, email ID, ORCID ID] 
2 [Author affiliations – position, department, institute, city, state, country, email ID, ORCID ID] 
3 [Author affiliations – position, department, institute, city, state, country, email ID, ORCID ID] 

Corresponding author’s email:  

(Affiliation1,2,3 Times New Roman, 10) 

Article Type: Refer to the section policy of journal for acceptable article types. 

 

ABSTRACT 
(Times New Roman, 12) 

The manuscript should contain an abstract within 300 words. The manuscript should have a self-

contained, citation-free abstract and state briefly the purpose of the research, methodology, key 

results and major conclusions. Abstract should be in a single paragraph with running sentences. 

Do not use any subheading or point list within the abstract. Also, non-standard or uncommon 

abbreviations should be avoided, but if essential they must be defined at their first mention in the 

abstract itself. 

Keywords: Authors are advised to writes 3-5 keywords related to the article, separated by 

comma. These keywords will be used for indexing purpose.  

 

SUMMARY (OPTIONAL) (Times New Roman, 12 Bold) 

[This section of the manuscript is optional. It is up to the author(s) to decide whether to include 

this section in the manuscript.] 

["Summary" of your work is a short description of the work being presented in your article. It is 

longer than the "Abstract" which is limited to 250 words for all types of articles. After reading the 

"Summary" a reader should be able to understand the background information, why the work is 

being reported, what the significant results are, and what may be the explanation for the results.] 

[Although writing an additional section in the form of "Summary" of your work may seem like 

and extra burden on your time and resources, it will be an important part of your manuscript 

especially for articles which are highly technical. Many times readers who are students, or who 

are not expert on the subject of the article or readers who are experts but in related subjects may 

skip reading an article if on first look the article appears to be very technical with lot of data, facts 

and statistics. Some other articles may not be easy to understand, on first reading, even by experts 

in the subject of the article. The "Summary" section will help the readers in understanding the 

results of your study.] 

• The recommended word limit for "Summary" for Review Article is –  800 words (2 pages) 

• When writing the "Summary" use as simple and as non-technical language as possible. 

Write the "Summary" as if you are explaining your study to a first year graduate student. 

• Do not repeat or copy text verbatim from the main text of your manuscript. "Summary" 

will probably be the most important and most widely read part of your manuscript. Write 

it fresh as a separate section. 
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• In the "Summary" give: 1) relevant background information, 2) why the work was done, 3) 

what were the significant results, 4) possible explanation of the results. 

• Only give the significant results of your study and give their possible explanation. 

• Do not compare your results with other studies.  

• Do not give references in the "Summary" section. First reference should start in main text 

of your manuscript from the "Introduction" section. 

 

Introduction (Times New Roman, 12) 

Mostly Papers starts with introduction. It contains the brief idea of work, requirement for this 

research work, problem statement, and Authors contribution towards their research. Sufficient 

recent reference citation [1] from last 2 years should be included for showing the existing 

challenges and importance of current work. This section should be succinct, with no subheadings 

unless unavoidable [2, 3]. State the objectives of the work and provide an adequate background 

related to your work, avoiding a detailed literature survey or a summary of the results. 

 

Research Methodology (Times New Roman, 12) 

This part should contain sufficient detail to reproduce reported data. It can be divided into 

subsections if several methods are described. Methods already published should be indicated by a 

reference [4], only relevant modifications should be described. Methodology should be written 

concisely in detail by maintaining continuity of the texts.  

 

Theory and Calculation (Times New Roman, 12) 

A Theory section should extend, not repeat, the background to the article already dealt with in the 

Introduction and lay the foundation for further work. In contrast, a Calculation section represents 

a practical development from a theoretical basis. Do not add extensive basic definitions or well-

known theories, instead highlight theoretical background and its specific usages in view of your work 

only. 
 

Mathematical Expressions and Symbols (Times New Roman, 12) 

Mathematical expressions and symbols should be inserted using equation tool of Microsoft word. 

References may be added for used equations to support its authenticity, e.g. this result has been 

analysed using Fourier series [5]. 

 

                                             (1) 

Results and Discussion (Times New Roman, 12) 

This section may each be divided by subheadings or may be combined.  A combined Results and 

Discussion section is often appropriate.  This should explore the significance of the results of the 

work, don’t repeat them. Avoid extensive citations and discussion of published literature only, 

instead discuss recent literature for comparing your work to highlight novelty of the work in view 

of recent development and challenges in the field. 

 

Preparation of Figures and Tables (Times New Roman, 12) 
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Authors are supposed to embed all figures and tables at appropriate place within manuscript. 

Figures and tables should neither be submitted in separate files nor add at the end of manuscript. 

Figures and Tables should be numbered properly with descriptive title. Each Figure/Table must be 

explained within the text by referring to corresponding figure/table number. Any unexplained or 

unnumbered Figure/Table may cause rejection of the paper without being reviewed. 

 

Formatting Tables (Times New Roman, 12) 

Table should be prepare using table tool within the Microsoft word and cited consecutively in the 

text. Every table must have a descriptive title and if numerical measurements are given, the units 

should be included in the column heading. Formatting requirement has been summarized in the 

Table 1. 

Table 1: Summary of formatting requirement for submitting paper in this journal. (Times New 

Roman, 12) 

Layout Size Margin (Normal) Header Footer  

Single column A4 (8.27” X 

11.69”) 

Top=1” 

Bottom=1” 

Left=1” 

Right=1” 

Do not add 

anything in the 

header 

So not add 

anything in the 

footer 

 

Font  Article Title Headings Subheadings Reference list Text 

 Times New 

Roman, 16 pt, 

Bold, centred 

Times New 

Roman, 11 pt, 

Bold, Left aligned 

Times New 

Roman, 10 pt, 

Bold, Left 

aligned 

Times New 

Roman, 8 pt, 

Justified 

Garamond, 11 

pt, Justified 

Line Spacing 1.15 1.15 1.15 1.15 1.15 

Page number We will format 

and assign page 

numbers 

    

(Times New Roman, 10) 

Formatting Figures (Times New Roman, 12) 

All figures should be cited in the paper in a consecutive order, author may be asked to provide 

separate files of the figure. Figures should be used in bitmap formats (TIFF, GIF, JPEG, etc.) with 

300 dpi resolution at least unless the resolution is intentionally set to a lower level for scientific 

reasons. If a bitmap image has labels, the image and labels should be embedded in separate layer. 

Figure 1 shows the logo of AIJR Publisher. 
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Figure 1: Logo of the AIJR Publisher (Times New Roman, 12) 

Conclusions (Times New Roman, 12) 

Each manuscript should contain a conclusion section within 250-450 words which may contain 

the major outcome of the work, highlighting its importance, limitation, relevance, application and 

recommendation. Conclusion should be written in continuous manner with running sentences 

which normally includes main outcome of the research work, its application, limitation and 

recommendation. Do not use any subheading, citation, references to other part of the manuscript, 

or point list within the conclusion. 

 

Declarations (Times New Roman, 12) 

 

Study Limitations (Times New Roman, 12) 

Provide all possible limitation faced in the study which might significantly affect research 

outcome, If not applicable write, none. 

 

Acknowledgements (Times New Roman, 12) 

All acknowledgments (if any) should be included in a separate section before the references and 

may include list of peoples who contributed to the work in the manuscript but not listed in the 

author list. 

 

Funding source (Times New Roman, 12) 

Provide funding source, supporting grants with grant number. The name of funding agencies 

should be written in full, if no funding source exist, write, none. 

 

Competing Interests (Times New Roman, 12) 

Declare any potential conflict of interest exist in this publication. 

 

Human and Animal Related Study (Times New Roman, 12) 

If the work involves the use of human/animal subjects, each manuscript should contain the 

following subheadings under the declarations section- 
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Ethical Approval (Times New Roman, 12) 

Provide ethical approval authority name with the reference number. If ethical approval is not 

required, provide an ethical exemption letter of not required. The author should send scan copy (in 

pdf) of the ethical approval/exemption letter obtained from IRB/ethical committee or institutional 

head. 

 

Informed Consent (Times New Roman, 12) 

Write a statement of informed consent taken from the participants to publish this research work. 

The editor may ask to upload scan copy if required. 

 

References (Times New Roman, 12) 

Author(s) are responsible for ensuring that the information in each reference is complete and 

accurate. Do not use grey literature (unauthentic website, news portal, social media, 

Wikipedia etc) as reference, only scholarly literature (Journal, online books, proceedings, 

patents, authentic websites with permanent archival policy) are acceptable references. 

Author should include sufficient recent (last 2 years) references in the article. All references must 

be numbered consecutively and citations of references in the text should be identified using 

numbers in square brackets (e.g., “as explained by AIJR [1]”; “as discussed in many reports [2]-

[6]”). All references should be cited within the text correctly; do not add only list of references 

without citation within the text. All cited references should be listed after declarations section in 

the following style-  

1. W. S. Author, “Title of paper,” Name of Journal in italic, vol. x, no. x, pp. xxx-xxx, 

Abbrev. Month, year. https://doi.org/10.21467/ajgr 

2. Bahishti, “Peer Review; Critical Process of a Scholarly Publication”, J. Mod. Mater., vol. 

2, no. 1, pp. 1.1-1.2, Oct. 2016. https://doi.org/10.21467/jmm.2.1.1.1-1.2 

3. Bahishti, “A New Multidisciplinary Journal; International Annals of Science”, Int. Ann. 

Sci., vol. 1, no. 1, pp. 1.1-1.2, Feb. 2017. 

https://journals.aijr.in/index.php/ias/article/view/163 

4. W. S. Author, “Title of paper,” Name of Journal in italic, vol. x, no. x, pp. xxx-xxx, 

Abbrev. Month, year. Access online on 20 March 2018 at https://www.aijr.in/journal-

list/advanced-journal-graduate-research/ 

5. W. S. Author, “Title of paper,” Name of Journal in italic, vol. x, no. x, pp. xxx-xxx, 

Abbrev. Month, year. Access online on 5 March 2018 at 

https://www.aijr.in/about/publication-ethics/ 

6. M. Ahmad, “Importance of Modeling and Simulation of Materials in Research”, J. Mod. 

Sim. Mater., vol. 1, no. 1, pp. 1-2, Jan. 2018. DOI: https://doi.org/10.21467/jmsm.1.1.1-2  
 

Main features of citation style are given as- 

• The author name format is, "first name (Initial), middle name (Initial) and last name".  

      This differs from other styles where author's last name is first. 

• The title of an article (or chapter, conference paper, patent, etc.) is in quotation marks. 

• The title of the book or journal is in italics. 

• Online link of the original paper. If any reference is not available online, it should be 

modified with available online reference 
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Название статьи (14 пунктов, полужирный шрифт, Times New Roman) 
 

Имя первого автора1, Имя второго автора2, Имя третьего автора3, …….  
(Times New Roman, 12) 
1Принадлежность (кафедра, факультет/колледж, институт/университет) 
2,3Аффилиация других авторов, если отличается (кафедра, факультет/колледж, институт/университет) 

Электронная почта ответственного автора: 

(Times New Roman, 10) 
Тип статьи: Информацию о допустимых типах статей см. в политике раздела журнала. 

 

АННОТАЦИЯ (Times New Roman, 12) 

 

Рукопись должна содержать аннотацию в пределах 300 слов. Рукопись должна иметь 

самодостаточный реферат без цитирования и кратко излагать цель исследования, 

методологию, основные результаты и основные выводы. Аннотация должна быть в одном 

абзаце с предложениями. Не используйте подзаголовки или список точек в аннотации. 

Кроме того, следует избегать нестандартных или необычных сокращений, но, если они 

необходимы, они должны быть определены при их первом упоминании в самом реферате. 

Ключевые слова: Авторам рекомендуется указывать 3-5 ключевых слов, относящихся к 

статье, через запятую. Эти ключевые слова будут использоваться для целей индексации. 

 

Məqalənin adı (14 punkt, Qalın, Times New Roman)  
 

Birinci Müəllifin Adı1, İkinci Müəllifin Adı2, Üçüncü Müəllifin Adı3,  (Times New Roman, 12) 
1Afiliasiya (Departament, Fakültə/Kollec, Müəssisə/Universitet) 
2, 3Əgər fərqlidirsə, digər müəlliflərin mənsubiyyəti (Departament, Fakültə/Kollec, Müəssisə/Universitet) 

Cavabdeh müəllifin e-poçtu: 

(Times New Roman, 10) 

 

Məqalə növü: Məqbul məqalə növləri üçün jurnalın bölmə siyasətinə baxın. 

 

XÜLASƏ (Times New Roman, 12) 

 

Əlyazmada 300 sözdən ibarət abstrakt olmalıdır. Əlyazma öz məzmunlu, sitatsız bir referat 

olmalıdır və tədqiqatın məqsədini, metodologiyasını, əsas nəticələrini və əsas alınmış nəticələri 

qısa şəkildə ifadə etməlidir. Xülasə davam edən cümlələrlə bir paraqrafda olmalıdır. Xülasədə heç 

bir alt başlıq və ya nöqtələr siyahısından istifadə etməyin. Bundan əlavə, qeyri-standart və ya 

qeyri-adi abbreviaturalardan qaçmaq lazımdır, onlara ehtiyac olduqda, onlar xülasədə qeyd 

edilməklə yerləri təyin olunmalıdır.  

Açar sözlər: Müəlliflərə məqaləyə aid 3-5 açar sözü vergüllə ayıraraq yazmaları tövsiyə olunur. 

Bu açar sözlər indeksləşdirmə məqsədilə istifadə olunacaq. 

 

Complete Detail of Each Author  

Provide complete detail of each author in the following format as well as add each author with 

complete detail during online submission (step 3) in the same order as appears in the manuscript. 
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First Author’s Full Name: (Times New Roman, 12) 

Highest Qualification: 

Department: 

Post/Rank (If a student, provide course name and course year): 

Affiliation (College/University/Institute) with postal address: 

email id: 

ORCID:  

Mobile: 

 

Second Author’s Full Name: (Times New Roman, 12) 

Highest Qualification: 

Department: 

Post/Rank (If a student, provide course name and course year): 

Affiliation (College/University/Institute) with postal address: 

email id: 

ORCID:  

Mobile: 

 

Third Author’s Full Name: (Times New Roman, 12) 

Highest Qualification: 

Department: 

Post/Rank (If a student, provide course name and course year): 

Affiliation (College/University/Institute) with postal address: 

email id: 

ORCID:  
Mobile: 
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