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ABSTRACT 

Generative AI, a transformative technology capable of 

creating content and images, promises to revolutionize 

healthcare. By analysing vast datasets, generative AI can 

accelerate drug discovery, personalize treatment plans, 

and generate medical images. However, challenges such 

as bias, ethical concerns, and technical limitations must be 

addressed to ensure its safe and beneficial 

implementation. To fully realize the potential of 

generative AI in healthcare, a multidisciplinary approach 

is necessary to develop and deploy AI systems that are 

secure, effective, and equitable. 

The author declared no conflict of interest and agreed to 

be accountable for all aspects of the work. 

INTRODUCTION 

Generative AI, a subfield of counterfeit insights 

that centers on making unused substance, is 

balanced to revolutionize the healthcare industry.1 

With its capacity to create content, pictures, and 

indeed code, generative AI has the potential to 

progress persistent results, streamline forms, and 

quicken therapeutic research.2 Be that as it may, this 

transformative innovation moreover presents 

critical challenges that must be carefully 

addressed.3 

One of the most promising applications of 

generative AI in healthcare is in sedate disclosure 

and development.4 By analysing tremendous 

datasets of atomic structures and natural properties, 

generative AI can quickly distinguish potential 

sedate candidates. This might essentially diminish 

the time and taken a toll of bringing modern 

medicines to showcase, eventually profiting 

patients with neglected restorative needs.5 Also, 

generative AI can be utilized to create personalized 

treatment plans based on person persistent 

characteristics, driving to more successful and 

focused on care.6 

For occasion, a generative AI demonstrate may 

analyse a patient's hereditary information, 

restorative history, and way of life variables to 

distinguish the most fitting treatment choices for a 

particular disease.7 This personalized approach 

might move forward quiet results and diminish the 

chance of antagonistic side impacts. Moreover, 

generative AI can be utilized to produce modern 

restorative pictures, such as X-rays and MRIs, 

which can help in determination and treatment 

planning.8 

However, the utilize of generative AI in healthcare 

is not without its risks.9 A major concern is the 

potential for inclination in the AI models. If the 

preparing information utilized to create these 

models is one-sided, the coming about yields may 

propagate existing imbalances and incongruities in 

healthcare.10 For case, a one-sided AI demonstrate 

may suggest diverse medicines for patients from 

distinctive racial or financial foundations. To 

relieve this hazard, it is fundamental to guarantee 

that the preparing information is different and agent 

of the population.11 

Another challenge is the moral suggestions of 

utilizing generative AI in healthcare. For 

illustration, there are concerns almost the potential 

for deepfakes to be utilized to make untrue 

therapeutic records or imitate healthcare 

professionals.12 Also, the utilize of generative AI in 

decision-making raises questions approximately 

responsibility and straightforwardness. If an AI 

framework makes a botch, who is dependable? 

How can we guarantee that these frameworks are 

straightforward and explainable?13 

To address these concerns, it is significant to create 

moral rules and controls for the utilize of generative 

AI in healthcare. These rules ought to address 

issues such as information security, inclination, and 

responsibility. Furthermore, it is vital to contribute 

in investigate and advancement to make strides the 

security and adequacy of generative AI systems.13 

Beyond Sedate Disclosure and Personalized 

Treatment 

Generative AI has the potential to revolutionize 

other viewpoints of healthcare as well. For case, it 

can be utilized to produce manufactured restorative 

information, which can be utilized to prepare AI 

models without compromising understanding 

security. Furthermore, generative AI can be utilized 

to create modern therapeutic gadgets and 

innovations, such as automated specialists and 

wearable wellbeing monitors.14 

However, the effective execution of generative AI 

in healthcare requires a multidisciplinary approach. 

Healthcare suppliers, analysts, policymakers, and 

innovation specialists must work together to create 

and convey AI frameworks that are secure, 

successful, and equitable.
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Challenges and Opportunities 

While the potential benefits of generative AI in healthcare are 

noteworthy, there are moreover significant challenges to 

overcome. These challenges include: 

Bias: AI models can be one-sided if the preparing information is 

not agent of the population.15 

Ethical concerns: The utilize of AI in healthcare raises moral 

questions approximately protection, responsibility, and 

transparency.16 

Technical confinements: Current AI frameworks may not be 

able to handle the complexity of therapeutic data. 

Regulatory obstructions: The advancement and sending of AI 

frameworks in healthcare may be ruined by administrative 

barriers.17 

Despite these challenges, the potential benefits of generative AI 

in healthcare are as well extraordinary to overlook. By tending to 

these challenges and contributing in investigate and 

improvement, we can tackle the control of this innovation to 

progress persistent results and progress restorative care. 

CONCLUSION 

Generative AI has the potential to revolutionize the healthcare 

industry by making strides quiet results, streamlining forms, and 

quickening therapeutic research. 

However, the fruitful usage of this innovation requires cautious 

thought of moral and specialized challenges. By tending to these 

challenges and contributing in inquire about and advancement, 

we can saddle the control of generative AI to make a more 

advantageous future for all.
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ABSTRACT 

Introduction: Pain during root canal treatment is the 

leading cause of anxiety among dental patients; 10-81% 

of patients with an irreversibly inflamed pulp experienced 

moderate pain during the procedure even after local 

anesthesia. 

Objective: To compare the anesthetic efficacy of 4% 

Articaine Buccal Infiltration to 2% Lidocaine Inferior 

Alveolar Nerve Block in patients with symptomatic 

irreversible pulpitis in mandibular premolars. 

Materials & Methods: A randomized control trial was 

done at the Endodontics Department of Rehman College 

of Dentistry, Peshawar, from January 2023 to July 2023. 

Eighty-six patients with symptoms of irreversible pulpitis 

in mandibular premolars were selected using purposive 

sampling technique and divided into two groups by 

random allocation using the lottery method: Articaine 

Buccal Infiltration and Lidocaine Inferior Alveolar Nerve 

Block. Pain was recorded at two points using Visual 

Analogue Scale (VAS): before the administration of 

anesthesia and during the root canal treatment. SPSS 

version 26.0 was used to enter and analyze the data for 

descriptive and comparative statistics. Differences of 

means were compared by the Paired Samples T test and 

the Independent Samples T test within and between the 

two groups. The Chi-square test was used to determine the 

anesthetic efficacy. A p value ≤0.05 was considered 

significant. 

Results: Four percent Articaine buccal infiltration was 

successful in 53.5% of the cases and 2% Lidocaine 

inferior alveolar nerve block was successful in 60.5% of 

the cases in anesthetizing mandibular premolars with 

signs of irreversible pulpitis. No significant difference 

was found between the two techniques (p>0.05). 

Conclusion: None of the two techniques showed 

superiority or produced profound anesthesia in 

irreversibly inflamed mandibular premolars. 

Supplemental anesthesia was needed for painless root 

canal treatment. 

Keywords: Anesthesia, Dental; Articaine; Lidocaine; 

Bicuspid; Dental Pulp Cavity; Pulpitis. 

The authors declared no conflict of interest. All authors 

contributed substantially to the planning of research, data 

collection, data analysis, and write-up of the article, and 
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INTRODUCTION 

Root canal treatment (RCT) is a commonly 

performed procedure used to remove an inflamed 

or an infected pulp from inside a tooth. However, it 

is a very painful procedure that requires profound 

anesthesia. Profound anesthesia in an Irreversibly 

Inflamed Pulp (IIP) is difficult to achieve.1 Thus, 

patients with symptoms of Irreversible Pulpitis (IP) 

feel moderate to severe pain during the procedure.1 

Inflammatory transformation in an IIP may cause 

the failure.2 Various anesthetic techniques and 

solutions have been tried to anesthetize teeth with 

an IIP.3 

Mandibular Premolars (MP) are anesthetized by 

either Inferior Alveolar Nerve Block (IANB) or 

Buccal Infiltration (BI) anesthesia. IANB blocks 

the nerve from the trunk area, thus anesthetizing all 

teeth in that quadrant. However, the infiltration 

method only anesthetizes a single tooth or adjacent 

teeth. IANB is the choice of technique for 

anesthetizing inflamed MP. However, this 

technique is associated with multiple drawbacks 

including its sensitivity, high failure rate,4,5 trismus, 

hematoma, nerve injury,6 paresthesia of lower lip,6 

facial nerve palsy6 and ocular complications.7 

Maxillary teeth are anesthetized by BI. However, 

the presence of dense cortical bone reduces the 

efficiency of infiltration technique in mandibular 

posterior teeth.8 BI was used as a supplemental 

technique in case of IANB failure.9,10 However, 

studies11 have shown that it can be used as primary 

anesthesia for inflamed mandibular posterior teeth. 

Infiltration anesthesia is less technique sensitive, no 

numbness of lip/tongue, has minimal 

complications, and the effect of the anesthesia wear 

off much faster than block anesthesia.11 

Lidocaine is the most used local anesthetic agent 

for RCT.12 Articaine, another amide, was 

introduced into dental practice in 1998. It contains 

a thiophene ring instead of benzene that makes it 

more lipid soluble, hence having an even faster 

onset of action, being available in twice the 

concentration of Lidocaine and being more potent 

than it.12 The half-life of Articaine is 20 mins and 

that of Lidocaine is 90 mins.13 
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Studies14,15 evaluating the efficacy of Articaine showed that 4% 

Articaine is more efficacious than 2% Lidocaine in patients with 

Symptomatic Irreversible Pulpitis (SIP). A randomized 

controlled trial was done by Khan14 on mandibular molars with 

SIP. She compared the anesthetic efficacy of Articaine to 

Lidocaine during root canal treatment. According to that study 

Articaine success was 90.2% as compared to Lidocaine (76.2%) 

with a p value of <0.05. However, other studies16,17 showed that 

the type of anesthesia does not affect the efficacy in case of 

irreversible pulpitis. Zain et al, 16 compared the Articaine buccal 

infiltration (ABI) with the lidocaine inferior alveolar nerve block 

(LIANB) in patients with SIP. According to that study ABI 

success was 76.9% and that of the LIANB was 62.8% without 

any significant difference (p value >0.05). Only one study had 

compared the efficacy of ABI against LIANB in MP. A study was 

conducted by Yilmaz,18 in which he compared the efficacy of the 

ABI versus the LIANB in MP. The result of that study showed 

that the efficacy of the ABI was 60% and that of the LIANB was 

70% with p value >0.05. 

Root Canal Treatment (RCT) is a routinely performed procedure 

in dental practice and achieving profound anesthesia before RCT 

is the foremost step. Sometimes it becomes difficult to achieve 

profound anesthesia in patients with SIP. Therefore, every dentist 

should be aware of the anesthetic technique and anesthetic agent 

that are most effective in SIP. Four percent (4%) ABI as a 

supplementary anesthesia is being used in SIP. However, as a 

primary anesthesia its efficacy is still questionable. Therefore, the 

present study was conducted to compare the anesthetic efficacy 

of 4% ABI to 2% LIANB in MP with SIP. 

MATERIALS & METHODS 

A Randomized Controlled Trial was done at the Endodontics 

Department of Rehman College of Dentistry, Peshawar from 20th 

January 2023 to 20th July 2023. An ethical approval was taken 

from the ethical committee of the institute. Patients within the age 

range of 18-60 years with symptoms of IP in any of the MP with 

closed apices were selected via purposive sampling technique. 

Medically compromised patients, pregnant females, patients 

taking any medications, allergic to local anesthetics, having mild 

or no pain, not willing to give consent, non-vital teeth, and non-

restorable teeth were excluded from the study. A sample of 86 MP 

in 86 participants were selected with a 95% confidence level and 

80% power of test using the openepi.com software; 43 

participants were placed into ABI group and 43 in LIANB group 

by random allocation using the lottery method. An informed 

consent was received from every participant. 

A single trained endodontist not taking part in the study was 

assigned to record the patient’s pain on a visual analogue scale 

(VAS). A 10cm line (0-10) drawn on the page was given to every 

patient to mark their pain. Anesthesia was given to every 

participant by the same operator who was not part of the study. 

Patients were blinded to the type of anesthesia. In ABI group, 1.8 

ml of 4% Articaine (Orabloc) using 27G needle in an aspiration 

syringe was administered as buccal infiltration to the participants. 

In IANB group, 1.8ml of 2% Lidocaine (Medicaine) using 27G 

needle in an aspiration syringe was administered as an IANB to 

the participants. A rubber dam was applied 10 minutes after the 

administration of anesthesia and access cavity was prepared. A 

15-K file was introduced into the root canal of the tooth. At that 

point, pain was also recorded. VAS score from 0 to 3 was labelled 

as successful. Efficacy was considered as failure if the VAS score 

was 4 to 10 during the procedure. Supplemental anesthesia was 

given in that case. 

Data were collected using SPSS v 26.0. Means and SD were 

calculated for age and pain. Percentages and frequencies were 

calculated for gender and efficacy. The Paired Samples T test was 

used to assess the mean difference in pain score before treatment 

and pain score during treatment in each group. Independent 

Samples T test was used to compare the means of two 

independent groups. The Chi-square test was used to determine 

the anesthetic efficacy. A p value <0.05 was considered 

significant. 

RESULTS 

Gender distribution, age and pain scores are given in Table 1. The 

mean difference in pain scores during the treatment between both 

the groups is 0.579 (p >0.05). 

Table 1: Demographics and pain scores of participants 

(n=86). 

Variables ABI LIANB 

Gender 

Male 

Female 

 

41.9% 

58.1% 

 

51.2% 

48.8% 

Age 34.44 ± 10.44 36.26 ± 11.33 

Pain scores 

Before 

During 

Mean Difference 

p value 

 

6.21 ± 1.582 

4.16 ± 2.360 

2.047 ± 2.743 

0.639 

 

6.33 ± 1.569 

3.86 ± 2.660 

2.465 ± 2.979 

0.612 

Efficacy in terms of success or failure according to the technique 

is presented in table 2. No significant relation of efficacy with 

gender and age was found (p > 0.05). 

Table 2: Efficacy according to the anesthetic techniques 

(n=86). 

Efficacy 
ABI 

n=43(%) 

LIANB 

n=43(%) 

p>0.05 Success 23 (53.5) 26 (60.5) 

Failure 20 (46.5) 17 (39.5) 

Total  43 (100) 43 (100) 

DISCUSSION 

Local Anesthetic (LA) is the most used method for painless RCT. 

However, painless RCT still remains a dream to a dentist, 

particularly in patients with an IIP. In this study 4% ABI was 

compared to 2% LIANB in terms of difference in pain scores 

before and during the RCT. The pain score in both groups 

decreased, but the difference between pain score before and 

during the treatment was not significant (p>0.05). Similarly, 

difference in pain between ABI and LIANB groups was also non-

significant (p>0.05). These results are not in accordance with the 

study done by K Yilmaz,18 in which he compared the difference 

in pain scores before and during RCT by using two anesthetic 

techniques in irreversibly inflamed MP. The result of that study 
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shows that the pain scores decreased significantly in both the 

groups after administration of Local Anesthetic (p value <0.05). 

In the present study LIANB was more successful (60.5%) than 

ABI (53.5%); however, the difference was insignificant (p>0.05). 

This result is in accordance with the study done by Yilmaz,18 in 

which 60% anesthetic success was achieved with 4% ABI and 

70% success was achieved with 2% LIANB, but without any 

significant difference (p>0.05). However, Zain et al,16 showed 

that ABI was more successful (76.9%) than LIANB (62.8%) in 

anesthetizing mandibular molars with SIP. 

As maxillary bones are more porous than dense, they allow the 

spread of anesthesia from cortical to cancellous bone and towards 

the tooth nerve supply.19 Hence, the BI is the technique of choice 

in maxillary teeth. Thick cortical bone in the mandible 

particularly in the posterior region, prevents the spread of 

anesthesia towards the tooth nerve supply.19 Hence, IANB is the 

preferred technique in mandibular teeth. However, there are 

porosities in the mandible in the anterior and premolar regions 

which permit the spread of anesthetic agents.19 For that reason 

and due to the advantages of infiltration anesthesia over block 

anesthesia,18 clinicians prefer BI anesthesia in MP. 

Articaine, due to more rapid onset of action and the ability to 

penetrate cortical bone is preferred by many clinicians over 

Lidocaine. Various studies15,16 have evaluated the anesthetic 

efficacy of Articaine showing that it is as effective as Lidocaine.  

In the current study, confounding factors like age and gender 

were assessed against anesthetic efficacy, and showed no 

significant impact (p >0.05). Moreover, anesthetic efficacy was 

only determined in terms of pain during the treatment. No 

consideration was given to onset and duration of anesthesia, 

discomfort during and after the injection and complication 

associated with anesthesia. Therefore, it is recommended that 

anesthetic efficacy should be further measured in terms of pain, 

onset, duration, injection discomfort, and any complications. 

CONCLUSION 

No significant difference was found between 4% Articaine BI 

and 2% lidocaine IANB in anesthetizing symptomatic 

mandibular premolars. Neither technique provided profound 

anesthesia in irreversibly inflamed mandibular premolars and 

supplemental anesthesia was needed for painless root canal 

treatment.
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ABSTRACT 

Introduction: The morphology of human femur is 

essential to clinical success of surgical interventions, as 

well as of medicolegal importance in determination of 

sex, stature, and even the race of a deceased person when 

such determinations have to be made from remnants of the 

bone or the intact bone. 

Objective: To measure the head diameter and femur 

length and provide a baseline for the anthropometric 

measurements of proximal femur in the population of 

Khyber Pakhtunkhwa province of Pakistan. 

Materials & Methods: One hundred and twenty unpaired 

adult human femora, sixty each from both right and left 

sides, of unknown sex were examined in March 2024 

from the bone bank of Anatomy department of Khyber 

Girls Medical College, Peshawar. Bones with typical 

anatomical characteristics were selected, while broken 

ones, or bones with gross deformities were not included 

in the analysis. Femoral length was measured using the 

osteometry board while vernier caliper was used to 

measure the head diameter. 

Results: The femoral length ranged from 38.20 - 58.20 

cm (Right = 38.30 to 58.20 cm and Left = 38.20 – 52.80 

cm), with a mean of 43.19 cm (Right – 43.85 cm and Left 

– 42.54cm). The femoral head diameters ranged from 19 

to 45 mm (Right = 19 – 45 mm and Left = 31–46 mm), 

with a mean of 39.58 mm (Right = 39.86 mm and Left = 

39.30 mm).There was no significant difference between 

the values of left and right femoral parameters. 

Conclusions: The morphometric values of proximal end 

of femur in Pakistani population are different as compared 

to other countries and may differ for different provinces 

due to racial differences. The various measurements of the 

proximal femur are crucial for radiologists and orthopedic 

surgeons to diagnose and plan treatment, as well as for 

anthropologists and medico-legal practitioners to 

determine sex. 

Keywords: Orthopedics; Osteology; Forensic 

Anthropologist; Femur Head; Femur Neck. 
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INTRODUCTION 

In the human body, the femur is considered as the 

longest and strongest bone. Its strength is related to 

muscular forces and weight, and its length to a 

striding gait. It is composed of a lower end, a shaft, 

and a proximal end. The femur's greater and lesser 

trochanters, neck, and head are all located in its 

proximal region. The head, which faces antero-

supero-medially to join the acetabulum to form hip 

joint, is little more than half the spherical. Its center 

is smooth, but a tiny, rough fovea interrupts it 

postero-inferiorly.1 

The morphology of proximal femur plays a crucial 

role in  designing  and development of implants 

since improper implant size and design can impact 

surgical outcomes and lead to known problems 

such as stress shielding, micro motion, and 

loosening.2 Modified patella femoral stresses and 

changed soft tissue tensioning may result from 

undersized or overhanging femoral implants.3 

When just one fragment of the proximal femur is 

available, bony markings such as the head and neck 

of the femur may be utilized to establish the 

femoral length, and the needed size of the neck's 

length can be calculated to build prosthesis  which 

will help in  restoration of normal neck shaft angle.4 

When undergoing a total hip replacement, the 

proximal femur's anatomy must be matched in 

terms of both design and size of the femoral 

component. Hip dislocation and implant fractures 

are clinically very common if the implant is not 

fitting properly.5 

The regression equation for estimating stature in 

various demographic groups was derived using 

intact long bones of the lower extremity. 

Occasionally, forensic anthropologists are faced 

with these bodies in varying levels of 

fragmentation, which causes derived equations to 

become unstable. This must make it necessary to 

evaluate the value of measuring long bone pieces 

for the purpose of estimating height.6 

Understanding the morphometric properties of the 

proximal femur is crucial for achieving prosthesis 

alignment and reducing the risk of problems from 

surgical operations performed in the region due to 

vascular, traumatic, or metabolic reasons.7 
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The majority of orthopedic surgeons in Pakistan now believe that 

implant sizes should be changed to better meet the needs of the 

local population.8 

Thus, this work will be very beneficial not only to orthopedic 

surgeons but also to Anatomists, anthropologists, Radiologists, 

and Forensic specialists. Furthermore, no data is available on the 

morphometric study of proximal femur in the population of KPK 

Province. 

MATERIALS & METHODS 

In this cross-sectional study which was of one month duration 

from 1st March 2024 to 31st March 2024, one hundred and twenty 

unpaired dried adult human femora of both sides but of unknown 

sex were examined from the bone bank of Anatomy department 

of Khyber Girls Medical College Peshawar. Sixty of them came 

from the right side and the other sixty from the left. Every femur 

was examined and bones with typical anatomical characteristics 

were selected. Broken bones and bones with gross deformities 

were separated and were not included in the analysis. 

Femoral Length (FL) 

By inserting the femur on the osteometric board, the distance 

between the highest point on the head of femur and lowest point 

of medial condyle will be measured. The measurement will be 

made in centimeters (cm) as shown in Figure 1. 

 
Figure 1: Measurement of Femoral Length on Osteometric 

Board 

FEMORAL HEAD DIAMETER (FHD) 

With the use of a digital vernier caliper, the distance in a straight 

line between the upper and lower ends of the femoral head in the 

cranio-caudal axis will be measured. The measurement unit is 

millimeters (mm) as shown in Figure 2. 

 
Figure 2:  Measurement of Femoral Head diameter using 

vernier caliper 

RESULTS 

A total of 120 femora were examined, sixty on the left and sixty 

on the right. Tables 1 and 2 provide the distribution on the left 

and right sides of the parameters as well as the overall range, 

mean, standard deviation(SD), and standard error of the mean 

(SEM). The results showed that the femoral length ranged from 

38.20 - 58.20 (Right = 38.30 to 58.20 cm and Left = 38.20 – 52.80 

cm), with a mean of 43.19 cm (Right – 43.85 cm and Left – 

42.54cm). 

Table 1: Femoral length of right and left femur in cm 

(n=120). 

Side Range Mean SD SEM p value 

Right 38.30 – 58.20 43.85 3.60 0.51 

0.07 Left 38.20 – 52.80 42.54 3.00 0.39 

Total 38.20 - 58.20 43.19 3.30 0.44 

The femoral head diameters ranged from 19 to 45 mm (Right = 

19 – 45 mm and Left = 31–46 mm), with a mean of 39.58 mm 

(Right = 39.86 mm and Left = 39.30 mm). There was no 

significant difference between the values of left and right femoral 

parameters. 

Table 2: Femoral head diameter of right and left femur 

in mm (n=120). 

Side Range Mean SD SEM p value 

Right 19 – 45 39.86 3.62 0.51 

0.211 Left 31 – 46 39.30 4.24 0.59 

Total 19 – 46 39.58 3.90 0.58 

DISCUSSION 

Numerous researchers have thoroughly examined two 

parameters; the head diameter used and the femoral length. The 

osteometric board, vernier caliper, and computed tomography 

were used to measure these parameters. In our study, 120 dry 

adult human femora from the KPK population, sixty each from 

the left and right side were. 

The results showed that the femoral length ranged from 38.20 - 

58.20 (Right = 38.30 to 58.20 cm and Left = 38.20 – 52.80 cm), 

with a mean of 43.19 cm (Right – 43.85 cm and Left – 42.54cm). 

The femoral head diameters ranged from 19 to 45 mm (Right = 

19 – 45 mm and Left = 31–46 mm), with a mean of 39.58 mm 

(Right = 39.86 mm and Left = 39.30 mm). 

Kumar V et al9 conducted a study on 250 femora, measuring 

446.2 + 26.39 mm for the femur length, 446.6 + 26.66 mm for 

the right, and 445.8 + 26.12 mm for the left side.9 Furthermore, 

the assessed femur length in the Manzoor et al.11 study was 43.55 

cm with SD = 2.283. 

Madadi S, et al10 examined 200 ossified femora from bones with 

known age, sex, and height. The femur was separated into five 

pieces, and the mean total length was discovered to be 43.93 cm. 

They established a correlation between the maximum number of 

femur segments and the overall femur length, enabling a 

reasonably accurate estimation of height even in the case of a 

limited femur segment. 
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The mean values for the several parameters in the study 

conducted by Manzoor et al on sixty (60) dried femora were as 

follows: The femur measured 44.78 ± 1.29 cm in length and the 

head measured 42.19 ± 3.24 mm in diameter.11 

In a study by Desai et al12 on south Indian population, 592 adult 

dry femurs were examined. The average femur length was 

447.1+28.94 mm (right femur: 447.9 +28.72 mm, left femur: 

446.2 + 29.12mm). 

In a study by Mukhia et al13 on Nepalese population, the mean 

femoral length for was 42±2.81 cm, and FHD was 30.05±0.9 mm. 

A study by Gurpreet et al14 on 100 dry femora showed that the 

femoral length ranged from 38.5 to 58.8 cm, with a mean of 43.93 

cm. The femoral head diameter ranged from 20 to 47 mm, with a 

mean of 39.35 mm (Right = 39.86 mm and Left = 38.84 mm). 

This investigation aligned with results of Gurpreet et al14 and 

Desai et al12. The present study's values are lower than those cited 

by Khan et al.8 who studied the population of South India. 

The mean femoral head diameter of the femur, as shown in this 

study, is 39.58 mm, which is almost in line with the findings of 

the Desai et al.12 Studies have been done on populations other 

than Pakistani, such as the population of Nepal by Mukhia et al.13 

Because Pakistanis are taller and more muscular than Nepalese, 

the mean length of the right and left femurs in this research is 

greater than that of the Nepalese population. 

CONCLUSION 

The morphometric values of proximal end of femur in Pakistani 

population are different as compared to other countries. The 

values differ also for different provinces which may be due to 

racial difference. The various measurements of the proximal 

femur are crucial for radiologists and orthopedic surgeons to 

diagnose and plan treatment, as well as for anthropologists and 

medico-legal practitioners to determine sex.
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ABSTRACT 

Background: Narcissism is a personality disorder where 

a person feels more shy, arrogant, and sometimes 

hyperactive. That has a strong impact on relationships 

with friends, family, and colleagues. This trait is also 

present in normal people and a lot of features are still not 

known. 

Objective: To determine the dimensions of narcissism 

and its prevalence among medical students of Central 

Park Medical College, Lahore. 

Materials & Methods: This cross-sectional study was 

conducted on medical students at Central Park Medical 

College, Lahore, from November 2023 to March 2024. 

Through this study, the prevalence of two dimensions of 

narcissism among them was assessed. A total of 150 

students from all five MBBS years participated in this 

study. A questionnaire based on the 40-item Narcissistic 

Personality Inventory (NPI-40) was created and the 

responses of students were analyzed. Data were collected 

through Google Forms and analyzed by SPSS version 22 

for descriptive and comparative statistics, with p≤0.05 

indicating significance. 

Results: No case of overt narcissism was found; however, 

44(29.33%) students had borderline narcissism (NPI 

scores between 15-20, mean score 15.96 ± 3.46) which 

was entirely in junior MBBS years, was not significant 

across genders, and declined with senior MBBS years. A 

positive association was found between the GPA scores 

and NPI scores (r=0.597, p<0.001), as well as with Stress 

scores (r=0.763, p<0.001) implicating them as possibly 

helpful in academic achievements. Stress scores and NPI 

scores were also positively associated (r=0.676, p<0.001). 

Conclusion: Narcissistic traits, though not common 

among medical students, may also promote the role of 

stress, and help them in their academic performance 

particularly in the early medical years when the 

challenges of medical education are higher. 

Keywords: Narcissism; Psychoanalytic Theory; Stress; 

Students, Medical; Self Esteem. 

The authors declared no conflict of interest. All authors 

contributed substantially to the planning of research, data 

collection, data analysis, and write-up of the article, and 

agreed to be accountable for all aspects of the work. 

INTRODUCTION 

Aspiration, relentless effort, and a commitment to 

greatness define the journey of a medical student. 

Although these natural qualities are necessary for 

academic success, they can also become entangled 

with the demanding environment and encourage 

the development of less desirable personality 

traits. Among the several concerns, narcissism 

emerges as a noteworthy issue due to its intricate 

interplay of grandiosity, entitlement, and an 

unquenchable desire for adoration. A 

comprehensive comprehension of the prevalence 

and multidimensional nature of this phenomenon 

within the medical student community is crucial 

because of its potential influence on interpersonal 

interactions, patient care, and professional 

conduct.  

Narcissism, as conceptualized within the current 

psychological framework, surpasses a solitary, 

homogeneous definition. The construct in 

question is characterized by multiple dimensions 

and is commonly evaluated through the utilization 

of tools such as the Narcissistic Personality 

Inventory.1 These two characteristics, grandiose 

and vulnerable narcissism, are explored in this 

inventory. Grandiose narcissism is characterized 

by an exaggerated perception of one's 

significance, an unwavering quest for adulation, 

and a proclivity to take advantage of others for 

personal benefit.2 Conversely, vulnerable 

narcissism conceals a delicate sense of self-worth 

behind a facade of arrogance, marked by an 

excessive sensitivity to criticism and a persistent 

worry about insufficiency.3 Excessive expression 

of both dimensions can have harmful effects in 

professional environments, especially in delicate 

fields like healthcare. 

The possible consequences of narcissism within 

the medical profession are extensive and have 

wide-ranging implications. Babiarz et al4 have 

conducted research that has demonstrated a 

correlation between grandiose narcissism and 

diminished empathy, resulting in interactions with 

patients characterized by a lack of compassion and 

understanding. Moreover, studies indicate that 

narcissistic inclinations might harm cooperation 

and collaboration, which are vital components of 
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effective healthcare provision.5 Moreover, there exists a 

correlation between ethical violations unprofessional behavior, 

and heightened levels of narcissism, which gives rise to 

apprehensions over the safety of patients and the level of trust in 

the healthcare system.6 

Hence, comprehending the frequency of narcissism among 

medical students is not solely a scholarly endeavor. Importantly, 

it helps shape educational environments that foster the 

development of healthcare workers who are compassionate, 

ethical, and patient-centered. Nevertheless, estimates of the 

prevalence of narcissism in this population vary significantly, 

depending on the testing technique and demographic 

characteristics. The range is from 4% to 23%.7 These 

discrepancies highlight the need for additional research with 

thorough evaluation tools and rigorous methods. 

Furthermore, existing research indicates possible associations 

between particular medical specialties and heightened levels of 

narcissism. Research has indicated that individuals with a keen 

interest in competitive fields such as surgery and emergency 

medicine exhibit elevated levels of narcissism, specifically about 

grandiosity.8 Gaining insight into these patterns could provide 

valuable information for implementing focused interventions and 

selection procedures to guarantee patient safety and uphold 

ethical standards in particular domains. 

Given the intricate nature and potential ramifications associated 

with this phenomenon, the primary objective of this research is 

to further investigate the multidimensional aspects of narcissism 

within the population of medical students. We will analyze the 

frequency of both grandiose and vulnerable narcissism, explore 

possible demographic factors, and analyze the connections with 

academic achievement, career goals, and empathy ratings. 

Through illuminating these complex interconnections, we aim to 

make a valuable contribution to the advancement of well-

informed therapies and educational approaches that cultivate the 

principles of empathy, cooperation, and moral conduct within the 

medical field. 

MATERIALS & METHODS 

This cross-sectional study was conducted on medical students at 

Central Park Medical College, Lahore from November 2023 to 

March 2024. The study population was 150 undergraduate 

medical students from first-year MBBS to final-year MBBS, so 

we identified five strata depending on the year of study. The 

students were selected through random sampling, approached 

during college time and enrolled after obtaining informed 

consent. Through this study, the prevalence of two dimensions of 

narcissism among them was assessed using a questionnaire based 

on the 40-item Narcissistic Personality Inventory (NPI-40)9. The 

students who scored above 20 points from the available 40 points 

on the NPI-40 were considered to have narcissism, those with 

scores of 15-20 were considered as borderline narcissistic, and 

those below scores of 15 were considered normal.9 In addition, 

students were asked to rate their stress level (Self-Reported 

Stress, SRS) based on a  VAS like scale with ratings of 1-10, 

where higher numbers indicated greater stress. The data were 

collected on Google Forms and analyzed by SPSS version 22 for 

descriptive and comparative statistics, with p≤0.05 denoting 

significance. Ethical approval for conducting the study was 

obtained from the Institutional Review Board of Central Park 

Medical College Lahore. 

RESULTS 

The mean age for all students was 21.1±1.0 years. There were 

20% MBBS students from every year represented by nearly equal 

number of males per class (total of 70, 46.7% males and 80, 

53.3% females). Based on the NPI scores, 44(29.33%) students 

had borderline narcissism, of which there were equal numbers of 

males and females; 17(38.64%) were from First year, 14(31.82%) 

were from Second year, and the remaining 13(29.54%) were from 

Third year MBBS. 

Table 1 provides the different scores obtained. The NPI scores 

ranged from 10.1 to 17.8; the overall mean NPI score was 14.06 

± 3.27 (males 14.06 ± 1.72, females 14.06 ± 1.53, p=0.989). 

When divided into the categories of ≤15 and >15, the mean score 

of the former 106(70.67%) students was 13.27 ± 3.20, and of the 

latter 44(29.33%) students was 15.96 ± 3.46 (p<0.001). None of 

the scores showed significant differences among genders. 

Table 1: Mean scores obtained by students in different 

categories (n=150). 

# Scores Males Females Overall 

1.  NPI 14.06 ± 1.72 14.06 ± 1.53 14.06 ± 3.27 

2.  NPI Groups 

≤15 (n=106) 

>15 (n=44) 

 

13.15 ± 1.20 

16.05 ± 0.72 

 

13.36 ± 1.17 

15.88 ± 0.57 

 

13.27 ± 3.20 

15.96 ± 3.46 

3.  GPA 3.28 ± 0.29 3.26 ± 0.25 3.27 ± 0.26 

4.  SRS 3.41 ± 1.57 3.33 ± 1.48 3.37 ± 1.50 

Comparison of the scores were also done by MBBS years, using 

one-way ANOVA, as shown in Table 2. The NPI scores are seen 

to gradually decrease from First Year MBBS onwards, and the 

same trend is seen when the two NPI groups are analyzed. 

Similarly, the Stress scores decrease with increasing MBBS 

years, and both these scores show significant differences over the 

MBBS years (p<0.001).

Table 2: Comparison of students’ mean scores by MBBS years by one-way ANOVA (n=150). 

# Scores 
MBBS Years 

p value 
Year 1 Year 2 Year 3 Year 4 Year 5 

1.  NPI 15.52 ± 1.02 14.87 ± 1.28 14.43 ± 1.24 13.33 ± 0.88 12.12 ± 0.99 <0.001 

2.  NPI Groups 

≤15 (n=106) 

>15 (n=44) 

 

14.68 ± 0.37 

16.17 ± 0.86 

 

13.82 ± 0.64 

16.08 ± 0.49 

 

13.56 ± 0.98 

15.57 ± 0.05 

 

13.33 ± 0.88 

- 

 

12.12 ± 0.99 

- 

<0/001 

3.  GPA 3.72 ± 0.19 3.31 ± 0.09 3.21 ± 0.07 3.08 ± 0.07 3.05 ± 0.05 <0.001 

4.  SRS 5.07 ± 0.78 4.63 ± 0.49 3.53 ± 0.63 2.27 ± 0.45 1.33 ± 0.48 <0.001 
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Correlations were also done between the different scores, as 

shown in Table 3. Significant correlations were obtained between 

the three score categories, with the highest correlation seen 

between GPA and Self-Reported Stress (SRS) scores (r=0.763, 

p<0.001). This was followed by the NPI and SRS scores 

(r=0.676, p<0.001), and the correlation between the NPI and 

GPA scores (r=0.597, p<0.001). 

Table 3: Correlations between the different scores of MBBS 

students (n=150). 

# Variable 1 Variable 2 r value p value 

1.  GPA score SRS score 0.763 <0.001 

2.  NPI score SRS score 0.676 <0.001 

3.  NPI score GPA score 0.597 <0.001 

DISCUSSION 

Because of its complexity, the topic of narcissism has captivated 

researchers and clinicians for decades, leading to ongoing 

discussion and investigation. However, specific investigation is 

required because this occurrence among medical students brings 

up valid concerns. In the present study, the mean NPI score of 

first-year MBBS is higher as compared to other years, and it 

gradually declines with the higher MBBS years; moreover, there 

is no gender predominance in the presence of narcissism. This 

difference may be explained by sudden changes in the 

environment for First year students compared to other years and 

the reason for less NPI in other years may be because of more 

competent and less stressful fields as compared to the first year 

and adaptation of the environment. Grandiose vs. Vulnerable 

Narcissism, one of the most popular ways to identify narcissism 

and its two main symptoms, is possible with the NPI. Displays of 

grandiosity, exhibitionism, and an overwhelming need for praise 

are hallmarks of grandiose narcissism.10 In contrast, fragile 

narcissism has been studied.11 This type of narcissism is marked 

by an extreme vulnerability to criticism, an overwhelming feeling 

of inadequate self-worth, and an insatiable need for validation. A 

comprehensive comprehension of these separate yet 

interconnected manifestations is needed to effectively evaluate 

narcissism within the population of medical students. Assessing 

the frequency of narcissism among medical students poses a 

multifaceted difficulty. Research findings indicate that there are 

diverse rates, spanning from 4% to 23%, which can be 

attributable to variations in factors such as sample size, 

measurement instruments, and cultural environments. The 

research conducted in China revealed a notable disparity in the 

prevalence of narcissism between medical students and a control 

group.12 This finding suggests that cultural factors may play a 

role in shaping the manifestation of personality traits. Moreover, 

the selection of an evaluation technique has a significant 

influence on the documented prevalence. Studies that employ 

self-reported instruments like the NPI tend to exhibit greater rates 

in comparison to those that utilize clinician-rated measures. This 

underscores the necessity for additional research utilizing 

uniform methodology and inclusive samples, taking into 

consideration cultural and methodological factors. Several 

researches  have indicated the existence of potential gender 

disparities in narcissism ratings among physicians. A study 

observed elevated levels of grandiose narcissism among male 

students in comparison to their female counterparts.13 However, 

other research conducted by Rakofsky et al14 did not identify any 

statistically significant gender disparities. The presence of these 

inconsistencies highlights the necessity for additional 

investigation, considering variables such as the size of the sample 

and the precise features of narcissism that were examined. 

Moreover, existing research indicates a potential association 

between a particular medical specialty and heightened levels of 

narcissism. According to Ritter et al15 students who have a strong 

interest in competitive fields such as surgery and emergency 

medicine tend to exhibit higher levels of narcissism, specifically 

grandiosity. The observed occurrence could perhaps be 

elucidated to some extent by the intrinsic characteristics linked to 

these particular areas of expertise, such as the qualities of 

decisiveness and leadership, which may exhibit similarities with 

grandiose narcissism. Nevertheless, it is imperative to underscore 

that not all persons who are attracted to these particular fields 

demonstrate narcissistic inclinations. Consequently, additional 

investigation is required to unravel causal connections and 

account for individual differences. 

Strong and significant associations were found between the NPI, 

GPA, and SRS scores of students (Table 3). Based on academic 

performance and professional aspirations the intricate and 

equivocal nature of the association between narcissism and 

academic achievement in medical students persists. Several 

researches have indicated a favorable association between 

grandiose narcissism and academic accomplishment. These 

findings suggest that the ambitious and competitive disposition 

exhibited by persons with narcissistic traits may potentially result 

in improved academic performance. Contrarily, alternative 

research has yielded no substantial connections or even adverse 

correlations.14 Further inquiry is necessary to address these 

inconsistencies, considering potential confounding variables 

such as the design of the study, the specific measures of academic 

achievement, and the impact of various dimensions of narcissism. 

Regarding professional goals, the existing body of research 

indicates that individuals with greater levels of grandiose 

narcissism may have a propensity for pursuing high-paying 

occupations. This inclination may be influenced by the pursuit of 

social status and acknowledgment.15 Further investigation is 

required to delve into the underlying reasons for selecting 

specific areas of expertise and to separate the impact of 

narcissism from other variables such as individual interests and 

abilities. Empathy and emotional intelligence the ability to 

understand and share another person's feelings is known as 

empathy, and it is a crucial quality for healthcare providers to 

have. 

Studies have shown that medical students' assessments of 

empathy are inversely related to their levels of grandiose 

narcissism,4 which makes one worry that they may have trouble 

understanding and empathizing with patients. On the other hand, 

vulnerable narcissism hinders the development of positive 

therapeutic relationships since it shows up as emotional 

manipulation and a heightened sensitivity to what the therapist 

perceives as criticism from the patient.11 Further investigation is 

necessary to examine the intricate relationship between 

characteristics of narcissism and emotional intelligence in the 

medical field. This research has the potential to impact several 
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aspects such as selection procedures, educational interventions, 

and the advancement of patient-centered care. The results 

presented in these tables provide critical insights into the 

performance and psychological well-being of MBBS students. 

The data in Table 1 show consistent NPI scores, indicating that 

gender does not significantly influence the psychological traits 

measured by this scale, suggesting a uniform distribution of these 

traits among male and female students. However, when analyzed 

by NPI groups, a clear distinction emerges between students 

scoring ≤15 and those scoring >15, with the latter showing higher 

mean scores. This could suggest that higher psychological well-

being or resilience may be linked to better academic or personal 

outcomes, warranting further investigation into potential 

influencing factors.16 

Further examination of NPI scores across different MBBS years 

(Table 2) reveals a noticeable decrease as students progress 

through their studies, which could be attributed to increased 

academic pressure and stress. This trend aligns with existing 

literature suggesting that medical students often experience a 

decline in mental health as their education advances, potentially 

affecting their overall performance and well-being.16 

Additionally, the correlation analysis shown in Table 3, which 

demonstrates positive associations between NPI scores and both 

GPA and SRS scores, highlights the importance of psychological 

well-being in academic success. These findings imply that 

strategies aimed at enhancing psychological health may 

contribute to better academic performance and adaptive stress 

responses, ultimately supporting students' success throughout 

their medical education.17 

Research indicates that these divergent dimensions may have 

distinct functions within the realm of medicine. As demonstrated 

by the study conducted by Babiarz et al,4 there exists a negative 

correlation between grandiose narcissism and empathy, which 

may result in compromised patient relationships. On the other 

hand, individuals with susceptible narcissism, which is motivated 

by the desire for external validation, may exhibit an inclination 

towards excessive self-promotion and manipulation of their 

colleagues, thus impeding the effectiveness of cooperation and 

collaboration.5 It is crucial to acknowledge, although, that these 

relationships are simply suggested, and additional investigation 

is required to delve into the causative mechanisms and precise 

behavioral expressions of each dimension within the medical 

domain. 

Long-Term Implications and Ethical Concerns 

Narcissism in healthcare can have far-reaching effects that go 

beyond the interactions between specific patients. Campbell and 

Twenge10 state that there is evidence linking narcissism to 

unethical behavior, such as breaches of patient confidentiality, 

financial exploitation, and general unprofessionalism. These 

infractions pose serious risks to patients' safety and well-being 

and erode their faith in the healthcare system. The possible link 

between narcissism and unethical behavior requires an all-

encompassing approach to be investigated. Healthcare 

organizations should foster a culture of responsibility and adhere 

to strict screening protocols as part of this strategy. Continuing 

professional development programs should emphasize ethical 

principles and patient-centered care. 

Interventions and Future Directions 

The potential negative effects of narcissism on medical 

professionals' well-being, patient care, and professional behavior 

make the investigation of effective treatments of paramount 

relevance. Research suggests that individuals with narcissistic 

tendencies may benefit from psychotherapy and self-awareness 

training to build empathy and emotional management skills.10 

Furthermore, the integration of educational initiatives within 

medical institutions that specifically tackle the ethical 

ramifications of narcissism and foster introspection, emotional 

acumen, and patient-centric communication has the potential to 

furnish aspiring healthcare practitioners with indispensable 

competencies for effectively managing intricate interpersonal 

dynamics. Additional investigation is required to assess the 

effectiveness of these interventions and establish evidence-based 

strategies to alleviate the adverse consequences of narcissism in 

the medical domain. 

CONCLUSION 

Overt narcissism was not a feature of medical students, and even 

the borderline levels in junior years declined with senior MBBS 

years; however, borderline narcissism and self-reported stress 

were found to have positive effects on academic performance of 

students. 
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ABSTRACT 

Introduction: There is a significant variation in 

musculoskeletal oncology exposure during orthopedic 

residency program in Khyber Pakhtunkhwa Province of 

Pakistan 

Objective: To evaluate the disparity in orthopedic 

oncology rotations amongst different Khyber 

Pakhtunkhwa (KP) teaching institutes. 

Materials & Methods: A postal survey was conducted 

from July 1, 2021, to January 31, 2022, at the Department 

of Trauma & Orthopedic Surgery at Rehman Medical 

Institute, Peshawar. Questionnaires with 15 components 

were designed and distributed postally among 

orthopaedic residents. Simple numerical calculations 

were required for statistical analysis in this study and 

hence Microsoft Excel 2013 was used for data entry and 

calculations. 

Results: Fifty percent of the residents were exposed to 1-

5 musculoskeletal oncology patients/month in an OPD or 

emergency department; 55% of residents denied any 

exposure to a dedicated MSK oncology rotation in their 

training; 46% of residents did not receive any oncology 

rotations during their training, and 82% of residents 

believed that having a dedicated MSK oncology rotation 

will help them in passing their residency exit exam. 

Conclusion: A large percentage of residents do not have 

a specialized oncology rotation during their residency. 

Furthermore, the number of weeks residents spend on a 

dedicated oncology rotation, the post-graduate year in 

which residents rotate on an oncology service, and the 

location in which residents receive their oncology 

training, as well as the number of cases per rotation and 

dedicated lectures, vary greatly among KP training 

institutes. 

Keywords: Orthopedics; Musculoskeletal System; 

Surgical Oncology; Medical Residency. 
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INTRODUCTION 

Musculoskeletal (MSK) oncology is a branch of 

orthopedics that deals with all bone and soft tissue 

tumors and as these tumors are relatively rare, a 

general orthopedic surgeon will not be exposed to 

as many cases of MSK oncology in comparison to 

a dedicated MSK oncology surgeon.1 This rarity 

and diverse group of pathologies poses further 

challenges for the generalist. It is therefore 

paramount that during residency training in 

orthopedics, the junior doctors are exposed to these 

pathologies ideally in a dedicated MSK oncology 

unit, so that they can recognize and deal with them 

accordingly when presented in their practices. The 

Accreditation Council for Graduate Medical 

Education (ACGME) in the United States has 

recommended that orthopedic residents undertake a 

minimum of ten orthopedic oncology cases before 

graduation.2 

The College of Physicians and Surgeons of 

Pakistan (CPSP) promotes training and 

accreditation, as well as regulating the College of 

Physicians and Surgeons' fellowship (FCPS) 

program.3 Despite the fact that the CPSP has 

designed a thorough standardized surgical training 

program that includes skills, seminars and 

tutorials,4 some of the trainees might not be 

exposed to all the pathologies in the syllabus due to 

a myriad of reasons. This variation in exposure is 

mostly in the different subspecialties rather than 

general orthopedics and is mostly due to absence of 

trained subspecialists.5 

This variation in the quantity of exposure to the 

subspecialties amongst residents is concerning and 

one such area is MSK oncology, which will have an 

adverse effect on the training of high-quality 

surgical professionals. According to a study 

conducted in the United States, trainees who 

completed a dedicated orthopedic oncology 

rotation performed well on the Orthopedic In-

Training Exam (OITE).6 Similar results can only be 

produced in our residency program, if just like the 

syllabus, the training program and rotations are 

adjusted more robustly in order to cater for the wide 

exposure to these subspecialties.
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There has been little research done on the context of orthopaedic 

oncology training during residency in Pakistan and in Khyber 

Pakhtunkhwa (KP). 

Working on the hypothesis that there is a significant variation in 

MSK oncology exposure during Orthopedic residency program 

in KP, this study was conducted to evaluate any possible disparity 

in Orthopedic oncology rotations amongst different Khyber 

Pakhtunkhwa (KP) teaching institutes. 

MATERIALS & METHODS 

A postal cross-sectional survey was conducted from July 1, 2021, 

to January 31, 2022, at the Department of Trauma & Orthopedic 

Surgery at Rehman Medical Institute (RMI), Peshawar, involving 

all the trainee orthopedic surgeons of KP in different teaching 

hospitals. In our study, only those Orthopedic trainees who were 

undergoing training were included, but those trainees who had 

already completed their training or who did not wish to 

participate were excluded. The ones who volunteered to 

participate in the study were asked to voluntarily and 

anonymously fill a questionnaire with 15 components. The 

questions were designed by the senior author in a way to provide 

a thorough understanding of the exposure of orthopedic residents 

to MSK oncology at various teaching hospitals of KP. They were 

distributed amongst all orthopedic residents and replies were 

received from: Ayub Teaching Hospital (ATH), Hayatabad 

Medical Complex (HMC), Khyber Teaching Hospital (KTH), 

Lady Reading Hospital (LRH), and Qazi Ahmed Hussain 

Medical Complex (QAHMC). Simple numerical calculations 

were required for statistical analysis in this study and hence 

Microsoft Excel 2013 was used for data entry and calculations. 

RESULTS 

A total of 102 orthopedic trainees from 5 different teaching 

hospitals responded to our postal survey for this study (Table 1). 

Most of the respondents belonged to Postgraduate year (PGY) 3 

(41, 40.2%), followed by PGY 1 (32, 31.4%) and PGY 2 (29, 

28.4%).

Table 1: Representing number of residents from different Institutes (n=102). 

PGY Level Hospital A Hospital B Hospital C Hospital D Hospital E Total 

PGY 1 13 12 3 4 0 32 

PGY 2 14 9 4 0 2 29 

PGY 3 13 14 3 10 1 41 

Total 40 35 10 14 3 102 

About half of the respondents are exposed to 1-5 MSK oncology 

patients/month in an OPD or emergency department whereas 

53% of them reported to being exposed to less than 5 cases/month 

in operating theatres with majority of exposure being at 3rd year 

of residency. (Table 2). 

 

Table 2: Percentage of MSK cases operated & MSK patients seen by residents (n=102). 

Characteristics of MSK patient care in hospitals Percentage 

MSK cases operated at hospitals per month 

 1-5 53 

 6-10 20 

 11-15 18 

 16-20 9 

MSK patients seen in OPD and ER by residents per month 

 1-5 50 

 6-10 19 

 11-15 19 

 16-20 5 

None 7 

Furthermore, 58% of residents denied having a specialist MSK 

oncology surgeon at their facility with 55% residents denying any 

exposure to a dedicated MSK oncology rotation in their training 

(Figure 1). Additionally, the majority of residents were aware that 

their district has a dedicated MSK unit, and nearly all residents 

agreed that having a dedicated MSK oncology unit in their 

hospital or district would improve the standard of care.

 
Figure 1: Residents response to having Dedicated Orthopaedic Oncology Surgeons and oncology rotation (n=102).
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Surprisingly, 46% of residents did not receive any oncology 

rotations during their training, while 52% had only one. Among 

those who participated in oncology rotation, 38% had just 1 to 

5 weeks of devoted orthopedic MSK oncology rotation and 

27% had greater than 5 weeks. 

Only 55% of residents responded yes to having had dedicated 

MSK lectures during their training. In addition, 82% of 

residents thought that having a dedicated oncology rotation will 

help them pass their residency exit exam (Figure 2).

 

Figure 2:  Residents opinion on whether having didactic MSK rotation be benfecial for their exit exam (n=102).

When asked where residents got their MSK rotation from, 19% 

said they got their rotation at a facility other than their home 

institution, while 47% said they got their rotation at their home 

institution (Figure 3). Moreover, when asked if their program 

training or trainer would support them to receive their MSK 

oncology rotation at a different institute if it wasn't available at 

their home institute, 53% of residents said yes that their training 

program/trainer will support them complete a dedicated MSK 

oncology rotation at another institute. 

 

 

Figure 3: Percentage of trainees who are doing their orthopedic oncology rotation at home institutions (n=102).

DISCUSSION 

Although musculoskeletal (MSK) oncology is a section of 

orthopedics that deals with all bone and soft tissue tumors, a 

general orthopedic surgeon will not be exposed to as many cases 

of MSK oncology as a specialist MSK oncology surgeon due to 

the rarity of these tumors. CPSP has developed a comprehensive 

standardized surgical training program that includes skills, 

seminars, and tutorials4. However, due to a variety of factors, 

some trainees may not be exposed to all of the pathologies in the 

syllabus. This variance in exposure can be attributed to the lack 

of skilled subspecialists in different subspecialties rather than in 

general orthopedics. The goal of this research was to understand 

the delivery of orthopedic oncology curriculum and education 

and approach at several residency programs in Khyber 

Pakhtunkhwa (KP), Pakistan. Our findings suggest that the 

execution of orthopedic oncology rotation differ significantly 

between various residency programs. 

Residents were asked how many MSK oncology cases they see 

in their OPD or emergency room, and 50% said 1 to 5 cases, while 

53% said 1 to 5 MSK oncology cases are operated in a month. In 

a similar vein, when asked if residents undertook their orthopedic 

oncology rotation at their home institution or at a hospital outside 

of their home program, 19% said they took at their MSK 

oncology rotation at another hospital. These findings are not 

surprising, given the reality that MSK tumors are uncommon in 

comparison to other types of cancer.7 As a result, some residents 

would prefer to do a rotation in a unit with a dedicated MSK 

oncology service (Figure 2). However, to the senior author’s 

knowledge, no understanding exists between different teaching 

hospitals where residents are encouraged to attend MSK 

oncology rotation in a dedicated unit in another hospital. 

Therefore, this response from the residents may not be correct 

and may need further investigation. 

Winterton et al7 found that away rotations at institutions other 

than individual's home had minimal educational benefit. 

Likewise, the effect of a mentor was found to influence their 
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choice of fellowship in a survey by Matson et al,8 with an average 

rating of 2.99 out of 4 (scale 1-4). According to this research, a 

trainee's interaction with a supervisor has the ability to affect their 

career choices. Still, it's unclear if collaborating with trainers 

from another institute has an impact on an orthopaedic resident's 

training. If a devoted MSK oncology rotation is not possible at 

their institution, 55% of residents reported that their training 

program/trainer will help them in doing one in another hospital. 

This, however, needs to be transformed into practice with a 

memorandum of understanding between different teaching 

hospitals, training residents for a fixed time period in rare 

specialties in different hospitals, which is a common practice in 

many developed countries. 

According to the most recent ACGME case log reports from 

2016-2017,9 orthopedic residents in the United States are 

completing 38.7 oncology cases on average by the conclusion of 

their residency, which is significantly above the minimum 

requirements. However, according to our research, a major 

percentage of orthopedic residents do not see any oncology cases, 

while others see 1 to 5 cases on average, which is below the 

ACGME minimum requirement. The amount of week’s 

investment on a dedicated oncology service could be another 

topic in the study that received a broad range of replies. The most 

commonly chosen category was 1-5 weeks (38%), followed by 

6-10 weeks (27%), as shown in Figure 1. According to a study 

the number of weeks a resident spends on a rotation isn't always 

a good indicator of how well they'll learn, and when orthopedic 

oncology rotation is compared to other rotations, such as trauma, 

where trainees commonly spend some time every year of training, 

the amount of time spent in oncology is minimal.6 Although the 

number of weeks residents spend in rotation isn't a reliable 

predictor of learning outcomes but spending too little time in any 

rotation will certainly result in poor learning outcome. According 

to the present survey, residents rotated on an orthopedic oncology 

service 40.2% of the time during PGY-3. 

According to our results, a significant number of residents may 

not be able to rotate in orthopedic oncology by the time they take 

their FCPS part II exam and choose their fellowship. Matson et 

al8 discovered that outstanding mentorship influences an 

orthopedic resident's decision to pursue a fellowship area, as 

previously indicated. Our findings suggest that residents may not 

have enough time to build relationships with supervisors if they 

are rotating on an oncology unit for the first time in their fourth 

year of training. 

According to a survey conducted in the United States, 71 

programs gave didactic oncology lessons, which improved OITE 

scores in the pediatric category.10 A massive 82% of trainees 

believe that doing a dedicated oncology rotation will assist them 

in passing the FCPS part II exam. The reason for this is that the 

exit test has a good number of MSK oncology questions. Their 

practical training and information will aid in passing the exam. 

CONCLUSION 

The orthopedic sub-specialty rotations at the various institutes 

within KP differ significantly. A large percentage of residents do 

not have a specialized oncology rotation during their residency, 

nor do their institutions have a dedicated oncologist surgeon. 

Furthermore, the number of weeks residents spend on a dedicated 

oncology rotation, the post-graduate year in which residents 

rotate on an oncology service, and the location in which residents 

receive their oncology training, as well as the number of cases 

per rotation and dedicated lectures, vary greatly among KP 

training institutes. Residents also believe that having a 

dedicated orthopedic oncology rotation will help them pass the 

FCPS exit exam. 

RECOMMENDATION 

It is suggested that the postgraduate deanery and CPSP make sure 

that there is no disparity in exposure to MSK oncology training 

for trainees during their residency which will reflect in their exam 

performance and delivery of care.
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ABSTRACT 

Introduction: This research aims to evaluate the 

perception of students regarding plagiarism in educational 

institutions across Peshawar. Despite widespread 

exposure to information on plagiarism through media and 

literature, many students still exhibit uncertainties 

regarding its boundaries within academic writing. 

Objectives: To gauge and define students' comprehension 

of plagiarism within academic contexts. 

Materials & Methods: The study, conducted from 

February 01, 2021, to June 01, 2021, at the Department of 

Psychiatry, Rehman Medical Institute, Peshawar, 

employed a quantitative survey methodology by 

administering a questionnaire to a randomly sampled 

group of 60 students comprising 24 males and 36 females, 

aged between 19 to 44 years, studying at selected 

educational settings of Peshawar. Data were analyzed by 

SPSS 22 for descriptive statistics. 

Results: Analysis of the survey responses highlighted 

significant confusion among students regarding the 

definition of plagiarism as well as its practices, indicating 

the need for a clearer demarcation between academic 

writing and plagiarism. 

Conclusion: Considerable misconceptions exist about the 

nature and practice of plagiarism in students of 

educational institutions of Peshawar thus necessitating the 

need for clear cut guidelines about plagiarism and their 

implementation in all academic settings. 

Keywords: Plagiarism; Student Perception; Academic 

Integrity; Education; Awareness; Academic Writing. 
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INTRODUCTION 

Plagiarism, a term derived from the Latin word 

"plagiarius," originally signifying a kidnapper, has 

evolved into a serious ethical concern in 

contemporary academia and beyond. It 

encapsulates the act of presenting another 

individual's ideas, thoughts, or work as one's own, 

an offense that not only violates the tenets of 

academic integrity but also extends its implications 

across various domains such as art, technology, and 

scientific research.1,2 

Defined as the act of presenting others' work 

without appropriate attribution, plagiarism 

manifests in diverse forms, ranging from direct 

copying to subtle self-reuse of one's prior work 

without due citation.3 The prevalence of plagiarism 

stems from a confluence of factors, including time 

constraints, inadequate understanding of authentic 

academic writing, and a relentless pursuit of 

academic success.4 

While students often recognize external work as 

plagiarism, they tend to overlook the ethical 

considerations of reusing their own assignments.5 

This varied perception highlights the complexity 

surrounding the understanding and acceptance of 

plagiarism among different academic 

communities.6 

The influence of peer behavior, educators' leniency, 

and insufficient awareness further compounds the 

issue, particularly among students in certain 

regions, such as Pakistan, where referencing norms 

and language proficiency play significant roles.7 

Efforts to address plagiarism encompass 

educational training, raising awareness about 

plagiarism detection tools, and debating the 

intricacies of self-plagiarism to strike a balance 

between knowledge reuse and proper citation.8,9 

In light of these complexities, combating 

plagiarism requires a multifaceted approach, 

involving education, stringent penalties, and 

continuous efforts to cultivate a culture of academic 

integrity and ethical scholarship among students.10 

Plagiarism, despite being a persistent challenge, 

necessitates ongoing endeavors to mitigate its 

prevalence and ensure ethical scholarly practices. 
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Students' perceptions of plagiarism vary widely. Eret & 

Gokmenoglu6 found that while many students condemn 

plagiarism, they often lack a full understanding of its nature. 

Kocak and Ozbek11 revealed a belief among postgraduate 

students that copying published work to clarify ideas is 

acceptable when lacking topic knowledge. 

Factors contributing to plagiarism include time constraints, peer 

pressure, and cultural disconnection.12 Interestingly, students do 

not view reusing their own work as plagiarism, unlike purchasing 

research papers.5 

Student perceptions are influenced by social environments and 

unintentional copying.13 Obeid & Hill advocate proactive 

training to combat plagiarism, reducing incidents effectively 

among postgraduate students.8 

Horbach & Halffman argue that self-plagiarism could be 

acceptable with proper citation in minor research areas.9 

Meanwhile, Shirazi, Moazam, & Jafarey stress the need to train 

students in research methodologies and referencing, especially in 

Pakistan.10 Ramzan M, et al.14 highlight the importance of 

increased awareness about plagiarism detection tools among 

Pakistani postgraduate students. 

Aziz & Quraishi7 advocate for awareness-building on academic 

dishonesty, citing that while penalties may deter misconduct, it 

requires collective efforts in academia to effectively enforce 

guidelines provided by the Pakistan Higher Education 

Commission. 

In conclusion, students' perceptions of plagiarism are influenced 

by various factors including knowledge gaps, cultural 

differences, and lack of awareness. Addressing these issues 

necessitates proactive training, increased awareness, and 

guidance to foster a culture of academic integrity among 

students.5-14 

MATERIALS & METHODS 

A quantitative descriptive research study design was used to 

measure the perception of students towards plagiarism. The study 

was conducted on students who had experience in doing research 

during their studies in different universities of Peshawar. The 

survey included a sample of 60 students of BS, MS, PhD and 

other disciplines. The survey questionnaire comprised of 20 items 

on a 5-point Likert scale. The questionnaires were distributed 

online to students attending different educational institutions in 

Peshawar including University of Peshawar, IM Sciences, 

Rehman College of Nursing, and other institutions. Demographic 

information was collected, including the student's gender, age, 

marital status, education, and institution. Part I of the 

questionnaire consisted of 20 scenarios briefly describing 

academic malpractice and possible plagiarism, where the 

respondents were asked to rate the terms of their ‘seriousness’ on 

a five-point scale: 1 = not plagiarism, 2 = not serious, 3 = minor 

offence, 4 = serious and 5 = very serious. Part II of the 

questionnaire collected evidence about the causes that students 

had found most supportive in developing their understanding of 

plagiarism. SPSS 22 was used for data analysis. Descriptive and 

comparative statistics were used to determine the results. 

The alternate hypothesis formulated during the survey analysis is 

mentioned below: 

H1: Students at Higher Education Institutions (HEIs) perceive 

plagiarism as a serious offence. 

RESULTS 

Among the 60 students, 24 were males and 36 were females with 

ages ranging from 19 to 44 years. The key findings of the survey 

study are mentioned in Tables 1a-1e below:

Table 1a: Responses of students to Question #1 through Question #5 (n=60). 

Severity Level IM Sciences Other Rehman College of Nursing University of Peshawar Total 

Not Plagiarism 0 36 9 14 59 

Minor Offence 1 30 9 23 63 

Serious 1 57 11 21 90 

Very Serious 1 34 4 13 52 

Table 1b: Responses of students to Question #6 through Question #10 (n=60). 

Severity Level IM Sciences Other Rehman College of Nursing University of Peshawar Total 

Not Plagiarism 0 36 9 14 59 

Minor Offence 1 30 7 32 70 

Serious 1 48 12 21 82 

Very Serious 0 40 6 21 67 

Table 1c: Responses of students to Question #11 through Question #15 (n=60). 

Severity Level IM Sciences Other Rehman College of Nursing University of Peshawar Total 

Not Plagiarism 0 45 13 18 76 

Minor Offence 1 23 12 32 68 

Serious 1 45 7 17 70 

Very Serious 1 37 5 14 57 
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Table 1d: Responses of students to Question #16 and Question #17 (n=60). 

Severity Level IM Sciences Other Rehman College of Nursing University of Peshawar Total 

Not Plagiarism 0 17 5 6 28 

Minor Offence 1 20 6 16 43 

Serious 1 40 9 12 62 

Very Serious 0 33 4 17 54 

Table 1e: Responses of students to Question #18 through Question #20 (n=60). 

Severity Level IM Sciences Other Rehman College of Nursing University of Peshawar Total 

Not Plagiarism 0 29 7 6 42 

Minor Offence 2 27 6 22 57 

Serious 0 38 7 15 60 

Very Serious 0 13 4 8 25 

DISCUSSION 

The survey findings shows that most of the respondents (24/60, 

40%) feel that copying sentences and making minor changes in 

sentences without citing the sources is a serious offence 

(Question #1). However, some of the respondents believe it’s a 

minor offence. In view of Questions #2 and #3, majority of the 

survey respondents believe that re-submission of last year 

assignment with change in paragraphs order and use of a portion 

of a text from a journal without citing it in the list of references 

is a serious offence. In view of Questions #4 and #5, majority 

survey respondents believe that citing the references correctly, 

inclusion of short phrases of 10-15 words from diverse sources, 

putting quotation marks for a paragraph taken from an article 

does not come under plagiarism. In response to Question #6, 

majority survey respondents believe that listing an article in the 

reference list from which an idea have been taken in one’s study 

is not plagiarism. In response to Questions #7 and #8, survey 

respondents are of the view that it is not a serious offence if an 

idea is proposed without knowing and citing the sources who has 

actually proposed it. Respondents are also of the view that 

submitting an assignment as an individual work that has actually 

been done through mutual collaboration is not a serious offence. 

Downloading an essay from the internet is viewed by many 

respondents (23/60, 38.33%) as a serious offence. In response to 

Questions #10 and #11, respondents believe that copying 

someone else PhD thesis without acknowledging them and 

asking for a friend or relative to write one’s assignment is a 

serious offence. The survey respondents have termed taking an 

assignment from a fellow student without their consent and 

naming it as their own as a serious offence;  17/60 (28.33%) 

survey respondents have termed the passing off of one’s 

assignment to their fellow student for the purpose of facilitation 

as a minor offence. In view of Questions #14 and #15, survey 

respondents believe that taking material from the assignment of 

another student without their consent and coercing or forcing 

another student into writing an assignment is a serious offence. 

The majority of the survey respondents believe that submission 

of an assignment that has been bought from the internet is a 

serious offence. In response to Questions #17 and #18, group 

study by the individuals and exchange of text through email has 

not been viewed as a serious offence by the respondents. The 

survey respondents believe that passing an outline of an 

assignment to a fellow student as an email attachment to facilitate 

them is not a serious offence. In response to the last question of 

the survey, the respondents have termed the stating of a reference 

in the reference lists without having read the article is considered 

as a serious offence. 

A cross sectional study was conducted in 2018 on 551 medical 

students in Saudi Arabia15 to find out the attitudes and 

perceptions towards plagiarism. The study analyzed if attending 

ethical writing courses influences students attitude towards 

plagiarism. The study found a major association between mean 

positive and negative attitude scores and grade point average 

(GPA) (p=0.004 and 0.007, respectively). It concluded that those 

students who attended the ethical courses had higher mean 

negative attitude scores as compared to those students who have 

not attended such ethical courses. The majority of medical 

students involved in the study showed a greatly negative attitude 

towards plagiarism. 

Another cross-sectional study was conducted in 2018 in two 

different medical colleges in Rawalpindi Pakistan16 to find out 

the perception of medical students toward plagiarism and 

different aspects concerning plagiarism. The study included 1100 

participants, and the findings showed that around 86.91% 

(n=956) were not aware of the presence of plagiarism, but the 

majority, which was 71.18% (n=783), had plagiarized their work 

by others. It was concluded that awareness regarding plagiarism 

should be created along with its consequences. 

CONCLUSION 

The knowledge and perception of surveyed students towards 

plagiarism was not clear in defining plagiarism or its practice. 

However, the majority of the students did view plagiarism as an 

offense. 

RECOMMENDATIONS 

Students’ uncertainty regarding the knowledge of plagiarism 

needs to be given more attention. In different educational 

institutes there are codes of conduct that regulate plagiarism cases 

as per the guidelines given by Higher Education Commission 

(HEC) Pakistan. Having knowledge and understanding of these 

codes of action is important not only for students but also for the 

academia. The academia needs to perilously reflect on their 

obligations, morals and practices towards maintaining academic 

honesty among students.
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ABSTRACT 

Background: Hypertension is one of the most prevalent 

health conditions around the globe. Long standing 

hypertension affects major organs like brain, kidneys and 

eyes. Persistent raised blood pressure may result in 

complications like stroke, coronary artery disease, renal 

damage, damage to retina, etc. Blood vessels of the retina 

are damaged in hypertensive retinopathy which not only 

threatens vision but is also an independent risk factor for 

cardiovascular and cerebrovascular disease. 

Objectives: To determine the magnitude of hypertensive 

retinopathy and its risk factors in chronic hypertensive 

patients attending a tertiary care hospital of Peshawar. 

Material and Methods: A cross sectional study was 

conducted on a total of 110 hypertensive patients of 

Peshawar at Ophthalmology unit of Naseer Teaching 

Hospital, Peshawar from December 01, 2018, to May 30, 

2019. Diagnosed hypertensive patients of more than 5 

years duration were included in the study through 

convenience purposive sampling technique. After 

obtaining informed written consent, the data were 

collected using a self-administered, closed ended 

questionnaire followed by detailed ophthalmological 

examination for diagnosis of hypertensive retinopathy 

and subsequently analyzed for descriptive statistics using 

SPSS version 20. 

Results: Out of the total 110 patients, 68(61.81%) were 

females while 42(38.18%) were males. Mean age of the 

patients was 53.80 ± 8 years; 31(28.18%) of the patients 

were found to have retinopathy due to hypertension. 

Hypertensive retinopathy affected more males (n=21, 

30.88%) as compared to females (n=10, 23.80%). Older 

patients over 45 years of age who had more than 5 years 

history of hypertension were affected more as compared 

to younger hypertensive patients. 

Conclusion: Retinopathy is present in a sizeable 

proportion of patients with longstanding hypertension. 

The identified risk factors included male gender, 

advancing age (>45years) and longer duration of 

hypertension (>5 years). 

Keywords: Hypertensive Retinopathy; Hypertension; 

Cardiovascular Disease; Risk Factors; Visual 

Impairment. 
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INTRODUCTION 

Hypertension is a chronic medical condition with 

persistently raised blood pressure in systemic 

arteries. In general, persistently raised blood 

pressure over a period of 3 months or more defines 

chronicity. As per recent WHO statistics, 

hypertension affects 1 in 3 adults worldwide.1 To 

make things worse, nearly half of the people 

globally are currently unaware of their condition 

and approximately 4 out of 5 people with 

hypertension are not adequately treated.1 

Uncontrolled hypertension may present with 

symptoms of headache, dizziness, fatigue, vertigo 

and blurred vision, etc.2,3 Long standing 

hypertension may result in complications like 

stroke, coronary artery disease, atrial fibrillation, 

heart failure, chronic kidney disease, dementia and 

retinopathy.4-7 

Blood pressure greater than 180/110mmHg is 

termed as hypertensive crisis that can be an 

emergency depending on presence or absence of 

end organ damage.8-10 

Hypertensive complications related to eye include 

choroidopathy, optic neuropathy and retinopathy.11 

Retinopathy i.e. damage to retinal blood vessels is 

one of the major complications of hypertension.12 

Hypertensive retinopathy is graded on the basis of 

duration and severity of the disease. A commonly 

used grading system is the Wagener Keith Barker 

(KWB) classification,12 in which Grade I is a mild 

disease characterized by arteriolar narrowing, AV 

nicking and/or arteriolar wall opacity, Grade II 

retinopathy represents definite focal narrowing and 

arteriovenous nipping, Grade III is moderate 

disease severity and includes hemorrhage(s), 

micro-aneurysm(s), cotton wool spots and/or hard 

exudates, while the presence of features of 

moderate retinopathy along with optic disc swelling 

is graded as severe, Grade IV retinopathy. 

Hypertensive retinopathy (HRP) is not only one of 

the leading causes of visual impairment among 

adult patients with hypertension but also an 

independent risk factor for cardiovascular and 

cerebrovascular disease.13 Therefore, it is important 

to study the prevalence and risk factors of 

retinopathy in hypertensive patients in Pakistan, in 

order to reduce the incidence of hypertensive 

retinopathy and associated comorbidities.
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MATERIALS & METHODS 

A cross-sectional, descriptive study was conducted at 

Ophthalmology unit of Naseer Teaching Hospital, Peshawar, 

over a period of six months from December 01, 2018, to May 30, 

2019. A total of 110 hypertensive patients including 68 females 

and 42 males were recruited through Ophthalmology and 

Medical OPDs via purposive sampling technique. The inclusion 

criteria included only known cases of chronic hypertension, aged 

above 40 years, and with a minimum duration of hypertension of 

over 5 years. Patients with a history of diabetes mellitus, history 

of previous eye surgeries, and untreated hypertension, were 

excluded to reduce the impact of confounding variables on the 

study results. 

After approval from the hospital research ethics committee, 

informed written consent was obtained from all study 

participants. A predesigned closed-ended questionnaire was used 

to collect relevant information, followed by detailed 

ophthalmoscopy by the consultant ophthalmologist to record 

retinal changes of hypertensive retinopathy. The Wagener Keith 

Barker (KWB) Classification12 of hypertensive retinopathy 

(Table 1) was used to diagnose and categorize patients for the 

severity of hypertensive retinopathy. 

Table 1. The Keith Wagener Barker (KWB) classification 

system for hypertensive retinopathy 

Grade Features 

1 
Mild generalized retinal arteriolar 

narrowing, arteriovenous tortuosity 

2 
Definite focal narrowing and arteriovenous 

nipping 

3 
Signs of grade 2 retinopathy plus retinal 

hemorrhages, exudates and cotton-wool spots 

4 
Severe grade 3 retinopathy plus papilledema or 

retinal edema 

After collection of data, analysis was carried out using SPSS 

version 20 for descriptive statistics. The Chi-square test was 

applied for categorical variables, with p≤0.05 considered 

statistically significant. 

RESULTS 

The study was conducted on 110 hypertensive patients including 

68(61.8%) females and 42(38.18%) males. Mean age of the 

participants was 53.80 ± 8 years. Of the total, 31(28.18%) 

patients were found to have retinopathy of different severity 

(Table. 2). 

Table 2: Frequency of different stages of hypertensive 

retinopathy (n=31). 

Stages Frequency (%) 

Stage I 17 (54.83) 

Stage II 08 (25.80) 

Stage III 05 (16.12) 

Stage IV 01 (03.22) 

Total 31 (100) 

Hypertensive retinopathy affected more males (30.88%) as 

compared to female patients (23.80%). Out of total 110 

hypertensive patients, 79(71.81%) were aged more than 46 years. 

Among those with hypertensive retinopathy, 26(83.87%) patients 

were aged 46 years and above (Table 3). 

Table 3: Frequency of Hypertensive Retinopathy in 

different age groups (n=110). 

Age Groups 

(Years) 

Screened 

hypertensive patients 

(f) 

Patients with 

Retinopathy 

f (%) 

25-35 (06) 01 (16.66) 

36-45 (25) 03 (12.0) 

46-55 (35) 10 (28.57) 

>55 (44) 16 (36.36) 

Total (110) 31(28.18) 

Table 4 shows an increasing trend of hypertensive retinopathy in 

chronic hypertensive patients with the duration of hypertension. 

Table 4: Relationship of prevalence of hypertensive 

retinopathy with duration of hypertension 

Duration of 

Hypertension 

(years) 

Screened 

hypertensive 

patients 

(f) 

Hypertensive 

Retinopathy 

f (%) 

05 (29) 05 (17.24) 

5-10 (38) 10 (26.31) 

>10 (43) 16 (37.20) 

Total (110) 31 (28.18) 

DISCUSSION 

In our study, the prevalence of hypertensive retinopathy in 

hypertensive population was 28.18%. This is comparable with 

findings of other studies from Iran,14 Italy,15 and Bangladesh,16 

that reported a prevalence of 29.4%, 30.6%, respectively. 

Kolman S, et al17 however; reported a much higher prevalence of 

44% in hypertensive patients of comparable age group from 

Holland. Such a difference in prevalence could be partly 

explained by the recruitment method employed in their study. 

They conducted their research study on hypertensive patients 

referred by general practitioners to specialized hypertension 

clinic and therefore, likely involved patients with resistant 

hypertension or other comorbidities to account for over 44% 

prevalence of hypertensive retinopathy. 

In our study, 54% of the retinopathy patients had grade I disease 

whereas, 25.80% had grade II disease and only 3.22% had signs 

of grade IV disease (Table. 2).  Mondal et al16 also reported the 

same pattern in their study. More patients were suffering from 

grade I (14.70%) and grade II (8.60%) stage retinopathy whereas 

less than 1% had grade IV disease. 

We found hypertensive retinopathy to be more common in males 

(30.88%) as compared to females (23.80%). Similar gender 

distribution was found by Mondal et al16 who reported a higher 

prevalence of 66.1% in males as compared to females. This 

finding of higher prevalence in males is however; in contrast with 

findings of Besharati et al14 who reported a significantly higher 

prevalence of hypertensive retinopathy in females (45.6%) as 

compared to male (33%).  The exact cause remains unknown but 

could be partly explained by the higher mean age of participants 
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in the afore-mentioned study (64.47 ± 10.66 years) with probable 

role of age-related changes as a confounder. 

Moreover, a positive correlation was found in the present study 

between prevalence of hypertensive retinopathy and advancing 

age and duration of hypertension (Table 4). These findings tally 

well and undisputedly with the findings of similar studies.14-18 

CONCLUSION 

About one fourth of the hypertensive patients, predominantly 

males, with mean age more than 45 years are prone to suffer from 

hypertensive retinopathy and its consequences. 

RECOMMENDATIONS 

This situation dictates vigilance on the part of healthcare 

providers to adequately treat hypertension in all patients through 

appropriate pharmacotherapy and lifestyle interventions to 

reduce the risk of development of hypertensive retinopathy and 

its allied consequences.
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ABSTRACT 

Introduction: The choice of anesthetic is a determinant 

of post-cholecystectomy pain perception by patients. The 

efficacy of Transversus Abdominis Plane (TAP) block in 

reducing such pain needs to be investigated. 

Objectives: To compare the mean postoperative pain 

scores of TAP block and intraperitoneal bupivacaine 

spray in patients undergoing laparoscopic 

cholecystectomy for chronic cholecystitis. 

Materials & Methods: This comparative study was 

carried out at Al-Tibri Medical College and Hospital, 

Karachi, from 15 June 2023 to 15 December 2023, after 

approval from hospital ethical committee. All patients 

aged 18-65 years of both genders, diagnosed with chronic 

cholecystitis were included in the study. A total of 112 

patients were selected using nonprobability, consecutive 

sampling, with 56 patients in each group. Laparoscopic 

cholecystectomy was done in both groups: Group A was 

given TAP block, Group B was given intraperitoneal 

bupivacaine spray, and post-operative pain was compared 

in both groups. SPSS 22 was utilized for descriptive and 

comparative statistics, with p≤0.05 denoting significance. 

Results: The mean age of 112 enrolled patients was 

33.53±5.1 years. There were 29 (25.9%) males and 83 

(74.1%) females. Age, gender distribution, height, 

weight, and body mass index were almost the same in 

both groups. VAS score in group B was 3.75±2.2 at 2 

hours, 3.63±2.1 at 6 hours, 3.46±1.7 at 12 hours and 

3.3±1.01 after 24 hours of surgery. In group A VAS was 

4.10±1.9 at 2 hours, 3.95±1.6 at 6 hours, 3.02±1.2 at 12 

hours and 2.10±1.3 after 24 hours of surgery. When 24-

hour post-operative pain was compared in both groups 

pain was significantly lower in group A (TAP block) with 

p-value <0.001. 

Conclusion: TAP block is associated with decreased 

post-operative pain as compared with intraperitoneal 

bupivacaine spray. 

Keywords: Transversus Abdominis; Peritoneal Cavity; 

Laparoscopy; Laparoscopic Surgery; Cholecystectomy, 

Laparoscopic; Bupivacaine; Cholecystitis. 
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INTRODUCTION 

Laparoscopic cholecystectomy, being safe and 

effective, is the gold standard method to treat 

gallstones.1,2 It was carried out for the first time in 

France in 1987 and since then has spread rapidly all 

over the world. It minimizes length of stay in the 

hospital, decreases post-operative pain, allows 

quicker return to normal activities and has superior 

cosmetic results.3 The average number of days for 

postoperative pain after laparoscopic 

cholecystectomy is 1.13 days, compared to 2.7 days 

for open cholecystectomy.4,5 Even though 

laparoscopic cholecystectomy is superior to open 

cholecystectomy in terms of postoperative pain, it 

is one of the seven common ambulatory surgical 

procedures with highest incidence of moderate to 

severe pain 24 hours postoperatively (57.1%).6,7 

Pain after laparoscopic cholecystectomy is an 

outcome of tissue injury, abdominal distension, 

local trauma secondary to gallbladder removal, and 

chemical irritation of the peritoneum and 

pneumoperitoneum. It can be divided into parietal, 

visceral and shoulder pain; occurring with different 

intensities and time.8-10 Parietal pain is of sudden 

onset, well-localized and sharp. 

Previous studies have shown that local anesthetic 

infiltration into the incision site significantly 

reduces the analgesic requirement and parietal pain 

in the postoperative period.10-12 Visceral pain 

observed after laparoscopic cholecystectomy is a 

blunt, diffuse and midline pain that grows slowly 

and cannot be easily localized. Chemical irritants, 

sudden stretching of organs, excessive 

contractions, and reduced blood flow can be 

considered among the causes of visceral pain. 

Shoulder pain is experienced at a site different from 

stimulus. Irritation of the diaphragmatic muscle and 

phrenic nerve with CO2 gas, and exposure to 

gaseous pressure manifest as postoperative 

shoulder pain.13 Treatment options for 

postoperative pain include NSAIDS, COX 2 

selective inhibitors, opioids, infiltration of the 

wound with a long acting local anesthetic, 

intraperitoneal local anesthetic after the removal of 

gallbladder, regional blocks, etc.14
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Transversus Abdominis Plane (TAP) block has been introduced 

as a postoperative pain control modality to reduce the usage of 

opioids. 

It is a peripheral nerve block designed to anesthetize the nerves 

supplying the anterior abdominal wall (T6 to LI), first described 

in 2001 by Rafi.15 Intraperitoneal local anesthetic also exhibited 

beneficial effects on postoperative abdominal, visceral, and 

shoulder pain.6,16,17 Intraperitoneal bupivacaine spray irrigated 

over the surgical bed is also an effective method for reducing pain 

during the initial postoperative hours after laparoscopic 

cholecystectomy.18 

A meta-analysis on the clinical effectiveness of transversus 

abdominis plane block by Siddiqui et al. demonstrated a 

morphine-sparing effect of TAP blocks in the first 24 hours after 

surgery.19 Similarly, meta-analysis by Charlton et al., which 

reviewed 236 participants from 5 studies including landmark-and 

ultrasound-guided TAP blocks), demonstrated a significant 

reduction in 24-hour morphine requirements (average-22 mg. 

95% confidence interval -38 mg to-6 mg) in TAP block patients 

compared to controls.20 Another study done at Copenhagen 

University Hospital21 also showed beneficial effect of TAP block 

in reducing postoperative pain, with the mean VAS score at 6hrs 

in patient receiving pain control being 2.6±1.9. Mean post-

operative score in patients receiving intraperitoneal bupivacaine 

spray was 3.3±0.8 in a further study.22 

TAP block was found to be a safe and effective procedure when 

compared to both standard postoperative care and other analgesic 

techniques such as wound infiltration and epidural block.23 

Limited efficacy of intraperitoneal local anesthetic 

administration can be explained by the rapid dilution of the local 

anesthetics in the intraperitoneal area. It may require 

administering a sufficient quantity of drug onto the site of tissue 

injury, which we may not be able to achieve by intraperitoneal 

injections due to the toxicity of drugs.24,25  Although studies show 

varying effectiveness of TAP block and intraperitoneal 

bupivacaine during different surgeries, international studies as 

well as local data are limited in comparing these two approaches. 

Hence, the study would also be a determining factor in reporting 

better approach for postoperative pain control after laparoscopic 

cholecystectomy and would be preferred in future. 

This study was conducted to examine and compare the results of 

TAP block and Intraperitoneal Bupivacaine spray on pain faced 

after laparoscopic cholecystectomy, among the local population, 

as pain scores are reported to vary, according to the geographical 

variation. 

The alternate hypothesis was that TAP block would be better at 

reducing postoperative cholecystectomy pain in comparison to 

intraperitoneal bupivacaine. 

MATERIALS & METHODS 

The study adopted a comparative design, employing a 

randomized double-blind trial methodology, conducted within 

the premises of Al-Tibri Medical College, Karachi, over a 

duration spanning from June 15, 2023, to December 15, 2023. 

Statistical parameters were set at a significance level of 5% and 

a power of 90%. Each group consisted of 56 participants, leading 

to a total sample size of 112, determined through nonprobability 

consecutive sampling. Inclusion criteria encompassed adults 

diagnosed with chronic cholecystitis, confirmed through clinical, 

laboratory, and ultrasound assessments, scheduled for a 

laparoscopic cholecystectomy with four ports. Eligible 

participants fell within the age bracket of 18 to 65 years, 

regardless of gender, and exhibited an American Society of 

Anesthesiologists (ASA) physical status classification of I or II. 

Exclusion criteria comprised a history of local anesthesia allergy, 

diagnosis  of acute cholecystitis, psychiatric illness, substance 

abuse, or opioid tolerance, Patients with drains placed during 

surgery, surgical durations exceeding 2 hours due to complexity, 

uncompensated systemic illnesses, pregnancy, chronic pain from 

other sources, surgical complications, or renal dysfunction 

(Serum Creatinine >1.2) were also excluded from the study.VAS  

was assessed by a 100 mm baseline drawn with the left end 

marked as no pain (Score 0) and right end marked as worst pain 

(score 100). Patients were asked to indicate on the line where the 

pain was in relation to the two extremes which was measured 

from the left hand side to the mark (1mm=1score) at 2, 6, 12, and 

24 hours after surgery, with the duration of surgery measured 

from time of incision to time of closure. 

Chronic Cholecystitis was diagnosed when a patient presented 

with recurrent pain in the upper right abdomen which may be 

associated with nausea and vomiting and ultrasound showed 

stones in gallbladder and a thick-walled gallbladder. 

Adult male and female patients admitted via OPD to surgical unit 

for 4 port laparoscopic cholecystectomy were recruited in the 

study. Detailed written informed consent was taken prior to 

inclusion in trial. A Performa was used to document findings. 

Variables included age, weight, height, BMI, gender, American 

Society of Anesthesiologists (ASA) class, duration of surgery, 

comorbids, complications in surgery, and Visual Analogue Scale 

(VAS) for pain (0 no pain, 100 worst imaginable pain) were 

noted. 

The primary outcome measure was post-operative pain on VAS 

score, assessed at 2, 6, 12, and 24 hours after surgery; the pain 

score was assessed by a physician who was blinded to the group 

allocations using a visual analogue scale. 

(VAS: 0 - no pain, 100 = the most severe pain imaginable). 

Laparoscopic cholecystectomy was performed under supervision 

of one consultant surgeon using standard technique. 

Randomization was done by sealed envelope method. Group A 

received bilateral TAP block, using traditional blind landmark 

technique, at lumbar triangle of petit; the margins of the inferior 

lumbar (Petit's) triangle are composed of the iliac crest inferiorly 

and the margins of two muscles-latissimus dorsi (posteriorly) and 

external abdominal oblique anteriorly). The floor of the inferior 

lumbar triangle is the internal abdominal oblique muscle; 20cc of 

0.5% bupivacaine was injected between the internal oblique and 

transverse abdominis muscles (the plane through which the 

sensory nerves pass), after induction and before starting surgery 

with 20 ml of 0.5% bupivacaine on each side. Group B received 

20 ml of 0.5% bupivacaine, intraperitoneally at gall bladder bed 
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and under the domes of diaphragm after the dissection of the gall 

bladder and before deflation of pneumoperitoneum. 

Post-operative assessment was done in a double blinded manner, 

neither the patient nor the pain assessor and post-operative care 

givers were aware of groups in which patient had been 

randomized. All patients were prescribed standard post-operative 

analgesia i.e. Injection Tramadol 50mg intravenously thrice daily 

for one day followed by Oral Diclofenac Sodium 50 mg thrice 

daily for five days. 

Approval of ethical committee was taken from Isra university 

ethical review board; data were collected after approval from 

Head of Department of Surgery; written informed consents were 

taken from patients and data were kept confidential. 

All data were entered in statistical software SPSS version 22. 

Means and SDs were calculated for age, weight, height, BMI, 

duration of surgery and VAS score. Frequencies were calculated 

for gender, ASA class, diabetes mellitus, and hypertension. The 

Independent Samples T test was applied to compare mean 

postoperative pain among groups with a p-value ≤0.05 taken as 

significant. Stratification with respect to age, gender, BMI, 

hypertension, and diabetes mellitus was done. Post stratification 

Independent Samples T test was applied with a p-value ≤0.05 

taken as significant. 

RESULTS 

The mean age of 112 patients was 33.53±5.1 years. There were 

29 (25.9%) males and 83 (74.1%) females. Table 1 shows the 

further demographic characteristics of patients of both groups. 

There were 38.4% patients in ASA 1 class and 61.6% in ASA 

class 2; 30.4% of patients were diabetic and 19.6% hypertensive.

 

Table 1: Demographic data of patients based on the two comparative groups (n=112). 

 

 

Mean duration of surgery was 109.4 ± 25.2 minutes. VAS score 

in group B (Intraperitoneal spray) was 3.75 ± 2.2 at 2 hours, 3.63 

± 2.1 at 6 hours, 3.46 ± 1.7 at 12 hours and 3.3 ± 1.01 after 24 

hours of surgery. In group A (TAP block) VAS was 4.10 ± 1.9 at 

2 hours,3.95 ± 1.6 at 6 hours, 3.02 ± 1.2 at 12 hours and 2.10 ± 

1.3 after 24 hours of surgery, as shown in Table 2.

Table 2: Pain measurements by Visual Analogue Score among the two study groups (n=112). 

Groups 
Pain Scores at different postoperative hours 

2 hours 6 hours 12 hours 24 hours 

Group B 

(Intraperitoneal spray) 

N 56 56 56 56 

Mean 3.75 3.63 3.46 3.33 

St. Deviation 2.24 2.1 1.7 1.01 

Group A 

(TAP Block) 

N 56 56 56 56 

Mean 4.10 3.95 3.02 2.1071 

St. Deviation 1.96 1.6 1.2 1.30 

Overall (both groups) 

N 112 112 112 112 

Mean 3.92 3.67 2.94 2.72 

St. Deviation 2.10 1.45 1.39 1.31 
  

When 24-hour post-operative pain was compared in both groups 

pain was significantly lower in group A (TAP block) i.e., p<0.001 

(Table 3). 

Data stratification of pain at 24-hour post-operative period was 

significant for age, gender, duration of surgery, BMI, 

hypertension and diabetes i.e. p-value was 0.001.

  

Demographic Variables Group A (TAP block) Group B (Intraperitoneal spray) Total 

Gender 

Male 

Female 

 

16 

40 

 

13 

43 

 

29 (25.9%) 

83 (74.1%) 

Age (Mean ± SD) 33.66 ± 4.6 33.39 ± 5.6 33.53 ± 5.1 

BMI 29.8 ± 5.7 29.8 ± 6.19 29.8 ± 5.9 

Hypertension 

Yes 

No 

   

 

7 

49 

 

15 

41 

 

22 (19.6%) 

90 (80.4%) 

Diabetes mellitus 

Yes 

No 

   

 

17 

39 

 

17 

39 

 

34 (30.4%) 

78 (69.6%) 

ASA Class 

ASA Class I 

ASA Class II 

 

23 

33 

 

20 

36 

 

43 (38.4%) 

69 (61.6%) 
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Table 3: Comparison of pain in both groups after 24 hours of surgery (n=112). 

Group N Mean St. Deviation St. Error Mean 

Group B 

(Intraperitoneal spray) 
56 3.3393 1.01403 0.13550 

Group A 

(TAP Block 
56 2.1071 1.30284 0.17410 

p-value <0.001

DISCUSSION 

Laparoscopic cholecystectomy (LC) is one of the most common 

operations performed in the last 2 decades. LC is associated with 

less postoperative pain than open cholecystectomy, abdominal 

and shoulder pain after LC are a considerable cause of patient’s 

distress, both are the primary reasons of prolonged convalescence 

and overnight hospital stay. Many methods have been tried to 

treat post LC pain as, non-steroidal anti-inflammatory drugs, 

local infiltration with local anesthetics, epidural and intrathecal 

opioids and local anesthetics, intercostal nerve blocks as well as 

intraperitoneal instillation (IPI) of saline and local anesthesia 

(LA), saline and LA solution decreases the overall pain sensation 

after laparoscopic cholecystectomy. 

Sinha et al26 studied 100 patients laparoscopic surgery. They 

were randomly allocated to study (USG-TAP block) and control 

groups. Pain scores at rest and on movement at various time 

points up to 24 postoperative hours were compared. Other 

parameters evaluated were patients requiring Tramazac 

hydrochloride (TMZ) as rescue analgesic, sedation score, time to 

ambulate, any adverse events, and patient satisfaction. The 

median visual analogue scale pain score of the study (USG-TAP) 

group was consistently lower at 1, 3, 6, 12, and 24 h at rest and 

on movement, in the postoperative period. The number of 

patients requiring TMZ required in the first, third, and sixth hour 

was significantly lower in the USG-TAP group. The prolonged 

sedative effect of the TMZ affected the time to ambulate. Patients 

in the control group remained more sedated. Four patients in the 

control group required BIPAP support postoperatively; no 

adverse event was observed. Time to ambulate was 6.3 ± 1.8 h in 

USG-TAP and 8 ± 1.8 h in control groups; P < 0.001. Patient 

satisfaction scores were significantly higher in the USG-TAP 

group (p<0.001). 

A systematic literature search27 was conducted to identify 

randomized controlled trials that compared ultrasound-guided 

TAP block with control for analgesia in adult patients undergoing 

LC. The original data were pooled for the meta-analysis using 

Review Manager. The main outcomes included postoperative 

pain intensity, opioid consumption, and adverse events. Out of a 

total of 77 trials, 7 were included. Results showed that when 

compared with control, ultrasound-guided TAP block reduced 

the following: (1) postoperative pain intensity (visual analog 

scale: 0-10) both at rest and on movement at 0, 2, 4, 8, and 24 h 

(at rest: mean difference, MD(0 h) = -2.19, 95% confidence 

interval, CI: -3.46 to -0.91, p = 0.0008; on movement: MD(0 h) 

= -2.67, 95% CI: -3.86 to -1.48, p < 0.0001); (2) intraoperative 

fentanyl consumption (MD = -27.85 µg, 95% CI: -44.91 to -

10.79, p = 0.001), and (3) morphine consumption in the recovery 

room (MD = -1.57 mg, 95% CI: -3.0 to -0.14, p = 0.03) and 0-24 

h postoperatively. Fewer patients required analgesics in the 

recovery room when receiving TAP blocks (risk ratio, RR = 0.35, 

95% CI: 0.20 to 0.62, p = 0.0003). TAP blocks also reduced 

postoperative nausea and vomiting (RR = 0.48, 95% CI: 0.28 to 

0.81, p = 0.006). 

However, Albrech et al28 reported some different results. Seventy 

patients undergoing laparoscopic gastric-bypass surgery were 

randomized to receive either bilateral ultrasound-guided 

subcostal TAP block injections after induction of general 

anesthesia or none. All patients received trocar insertion site local 

anesthetic infiltration and systemic analgesia. The primary 

outcome was cumulative opioid consumption (IV morphine 

equivalent) during the first 24 h postoperatively. Interval opioid 

consumption, pain severity scores, rates of nausea or vomiting, 

and rates of pruritus were measured during phase I recovery, and 

at 24 and 48 h postoperatively. There was no difference in 

cumulative opioid consumption during the first 24 h 

postoperatively between the TAP (32.2 mg [95% CI, 27.6-36.7]) 

and control (35.6 mg [95% CI, 28.6-42.5]; P=0.41) groups. 

Postoperative opioid consumptions during phase I recovery and 

the 24-48-h interval were similar between groups, as were pain 

scores at rest and with movement during all measured intervals. 

The rates of nausea or vomiting and pruritus were equivalent. 

This difference can be attributed to different technique of giving 

TAP block as compared to our study. 

Our study shows significantly higher visual pain scores in female 

patients as compared to male patients, while other studies 

comparing gender differences in postoperative pain after 

laparoscopic cholecystectomy also show higher VAS scores in 

female at 24 hours and 48 hours.29,30 A study done by Hussain et 

al31 shows that female patients exhibit greater intensity of pain 

and required higher doses of analgesics compared to males in in 

the immediate postoperative period to achieve a similar degree of 

analgesia. 

CONCLUSION 

TAP block led to superior analgesia as compared to 

intraperitoneal bupivacaine spray. It may help to decrease use of 

opioids and reduce opioids related side effects in patients 

undergoing Laparoscopic cholecystectomy compared with those 

receiving conventional treatment alone. TAP block may have an 

important role in multimodal pain therapy. 

LIMITATIONS 

While this study provides valuable insights into the effectiveness 

of TAP block compared to intraperitoneal bupivacaine spray in 

reducing postoperative pain following laparoscopic 

cholecystectomy, it is essential to recognize the study's 

limitations. One significant limitation is the use of a non-

probability sampling technique, which may introduce selection 

bias and limit the generalizability of the findings. Additionally, 
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the inherent biases associated with non-randomized allocation of 

participants could affect the study outcomes, as uncontrolled 

variables might have influenced the results. 

RECOMMENDATIONS 

Future research should aim to address these limitations by 

employing randomized sampling methods and considering the 

potential impact of other confounding factors. This would help in 

ensuring that the findings are more robust and applicable to a 

broader patient population. More studies are required to 

investigate the optimal dose and concentration of injected local 

anesthetics and long-term outcomes in these patients. 
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ABSTRACT 

Introduction: It is still difficult to identify women who 

are more likely to develop preeclampsia, even after 

decades of research into the condition. Determining 

whether women are "at-risk" is a crucial goal because a 

marker that identified high-risk women would enable 

greater surveillance in secondary care, recruiting for 

studies of possible therapeutic drugs, accurate diagnosis, 

and prompt action when issues arise. Predicting 

preeclampsia in women with underlying medical 

disorders would also be beneficial for tailored therapy. 

Objective:To determine the association of hyperuricemia 

and dyslipidemia with pre-eclampsia in primigravida. 

Materials & Methods: A descriptive cross-sectional 

study was conducted in Chemical Pathology section, 

Sheikh Zayed Hospital, Rahim Yar Khan, from June 15, 

2023, to December 16, 2023, on primigravida aged 18-35 

years in their third trimester attending OPD and Indoor 

Gynecology Department of the hospital. Patients with 

already known diabetes, gestational diabetes mellitus, 

chronic hypertension, HBV, HIV, chronic obstructive 

pulmonary disease (COPD), using aspirin, 

corticosteroids, and antihypertensive medication were 

excluded. Lipid profile and uric acid were estimated in 

preeclampsia and normal pregnancy and results compared 

between the groups. SPSS 23 was used for data analysis 

and p≤0.05 was taken as statistically significant. 

Results: Mean serum cholesterol in study subjects with 

preeclampsia was 260.97±36.74mg/dl, mean serum 

triglyceride was 248.88 ± 34.55mg/dl, mean serum HDL-

c was 37.57 ± 5.17mg/dl, and mean LDL-c was 160.06 ± 

27.85mg/dl. The difference of mean serum cholesterol, 

triglyceride, HDL-c, LDL-c was found statistically 

significant with p value <0.05. Mean serum uric acid level 

was found higher in preeclampsia as compared to normal 

pregnancy with statistically significant difference (p= 

0.0001). 

Conclusion: Hyperuricemia and dyslipidemia were found 

as significant biochemical abnormalities in females with 

preeclampsia when compared to normal pregnancy. 

Keywords: Pregnancy; Primigravidity; Preeclampsia; 

Lipidemia; Hyperlipidemia; Dyslipidemia; Uric Acid; 

Hyperuricemia; Inflammation. 
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INTRODUCTION 

Pre-eclampsia (PE) is a condition that affects about 

3% of pregnancies globally. Symptoms usually 

appear in the late second or third trimester, usually 

after 32 weeks of gestation. With time, the 

definition of PE has evolved. Having a systolic 

pressure≥140mm Hg, diastolic blood pressure of 

90mm Hg or more on two separate occasions at 

least 4 hours apart was deemed as a hypertensive 

condition of pregnancy.1,2 Early diagnosis of this 

issue is necessary to avoid future difficulties for the 

mother and the fetus. Given that levels of renin, 

aldosterone, and angiotensin II are lower in 

afflicted pregnancies than in normal pregnancies, it 

appears that the hypertension associated with 

preeclampsia is not mediated by the renin-

angiotensin-aldosterone system (RAAS).3 

Elevated uric acid in preeclampsia may be caused 

by a number of causes, including accelerated tissue 

breakdown, altered renal function, increased 

enzymatic activity such as xanthine oxidase or 

dehydrogenase and acidosis. Preeclampsia is 

thought to be the result of a cascade involving 

aberrant maternal inflammatory response, 

endothelial cell activation or damage, along with a 

dysregulated hemodynamic milieu and 

dysregulated immunity.4 

Dyslipidemia in the early stages of pregnancy is 

linked to a higher risk of PE. Lipid parameters such 

as phospholipid, triglycerides, low-density 

lipoprotein (LDL-C), high-density lipoprotein 

(HDL-C), and total cholesterol (TC) all gradually 

rise during a normal pregnancy. This increase 

begins in the 12th week of gestation and continues 

through the second and third trimesters. The need 

of fetal growth and physiological changes is met by 

this increase in lipids. The two main alterations in 

lipid metabolism during pregnancy are the buildup 

of maternal fat depots and hyperlipidemia.5,6 

The mother is in anabolic condition during the first 

trimester of pregnancy, and the lipid provides 

energy to both the developing fetus and the mother 

in the third trimester. Numerous data suggest that 

lipid profile abnormalities may be linked to an 

increased risk of pre-eclampsia.
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Pre-eclamptic women had higher levels of Triglyceride, LDL-c, 

total cholesterol (TC), and very low-density lipoprotein (VLDL) 

lipid profiles than women with normal pregnancies; however, 

pre-eclamptic women have reduced levels of high-density 

lipoprotein (HDL).7,8 

The present study was conducted to determine the association of 

uric acid and dyslipidemia with preeclampsia in primigravida 

during third trimester. Early detection of dyslipidemia could be 

helpful in identifying and preventing the possible development of 

complication resulting in pre-eclampsia and its related morbidity. 

MATERIALS & METHODS 

A descriptive cross-sectional study was conducted in the 

Chemical Pathology section of the Pathology department at 

Sheikh Zayed Hospital, Rahim Yar Khan for a period of six months, 

from June 15, 2023, to December 16, 2023. Data were collected 

using consecutive sampling technique after receiving ethical 

approval from the institutional review board. Included subjects 

were primigravid women in their third trimester, aged 18–35 

years who were attending the OPD and the indoor gynecology 

department of Sheikh Zayed Hospital, Rahim Yar Khan. Individuals 

who had a history of diabetes, gestational diabetes mellitus, 

chronic hypertension, HIV, HBV, chronic obstructive pulmonary 

disease (COPD), as well as women who were currently on 

antihypertensive drugs, corticosteroids, or aspirin were excluded. 

Informed consent was taken from patients or their attendants. 

Data were collected from OPD and Inpatients of gynaecology 

department of Sheikh Zayed Hospital, Rahim Yar Khan. Blood 

specimens for lipid profile (cholesterol, triglycerides, LDL-C, 

HDL-C) and uric acid were collected in gel tubes. Lipid profile 

and uric acid were analyzed on fully automated chemistry 

analyzer Atellica CH-930. Results were recorded on pre-

designed Performa. 

Data were collected on pre-designed Performa and was entered 

and analysed using SPSS23. Qualitative variables were presented 

in terms of frequency and percentages (pre-eclamptic and non-

preeclamptic pregnant women). Mean and SD were calculated for 

quantitative variables (Age, Serum cholesterol, Serum 

triglycerides, Serum LDL-C, Serum HDL-C and Serum uric 

acid). Post-stratification Independent Sample T-test was applied.  

A p≤0.05 was considered as significant. 

RESULTS 

Of the total 90 pregnant females, 45(50%) were having 

preeclampsia while 45(50%) were having normal pregnancy. The 

distribution of mean lipid profile in study subjects with respect to 

presence and absence of preeclampsia is shown in Table 1. Mean 

total serum Cholesterol (mg/dl) in preeclampsia was 260.97 ± 

36.74 while in non-preeclampsia was 229.48 ± 14.06 with 

statistically significant difference between two groups 

(p=0.0001). Mean serum triglyceride level (mg/dl) in 

preeclampsia was 248.88 ± 34.55 while in non-preeclampsia was 

202.46 ± 18.94; the difference of mean triglyceride level was 

statistically significant between two groups (p=0.0001). Mean 

LDL-c level (mg/dl) in preeclampsia was 160.06 ± 27.85 while 

in non-preeclampsia it was 141.15 ± 18.81 with statistically 

significant difference between the groups (p=0.0003). Mean 

HDL-c (mg/dl) in preeclampsia was 37.57 ± 5.17 while in non-

preeclampsia was 42.15 ± 6.67 with statistically significant 

difference between two groups (p=0.0005). Mean serum uric acid 

level (mg/dl) in preeclampsia was 8.01 ± 0.97 while in normal 

pregnant females was 4.84 ± 1.53 with statistically significant 

difference between two groups (p=0.0001).

Table 1: Distribution of lipid profile and serum uric acid level with respect to Preeclampsia and Normal Pregnancy (n=90). 

Lipid Profile (mg/dL) 
Pregnancy Groups 

(n=45 each) 
Mean ± SD (mg/dl) p value 

Total Cholesterol 
Preeclampsia 260.97 ± 36.74 

0.0001 
Normal Pregnancy 229.48 ± 14.06 

Triglyceride 
Preeclampsia 248.88 ± 34.55 

0.0001 
Normal Pregnancy 202.46 ± 18.94 

LDL-c 
Preeclampsia 160.06 ± 27.85 

0.0003 
Normal Pregnancy 141.15 ± 18.81 

HDL-c 
Preeclampsia 37.57 ± 5.17 

0.0005 
Normal Pregnancy 42.15 ± 6.67 

Serum uric acid 
Preeclampsia 8.01 ± 0.97 

0.0001 
Normal Pregnancy 4.84 ± 1.53 

 

The distribution of mean lipid profile in preeclampsia and non-

preeclampsia with respect to age subgroups is shown in Table 2. 

Mean total cholesterol (mg/dl) in age subgroup18-26 years in 

preeclampsia was 256.55 ± 31.70 while in non-preeclampsia was 

227.34 ± 13.10 with statistically significant difference between 

the groups (p=0.0001). In age subgroup 27-35 years 

preeclampsia, mean Cholesterol (mg/dl) was 278.66 ± 48.38 

while in non-preeclampsia was 241.14 ± 12.26 with no 

statistically significant difference between subgroups 

(p=0.0667). Mean serum triglyceride level (mg/dl) in age 

subgroup with respect to presence and absence of preeclampsia 

was found statistically significant (p=0.0001). Mean serum LDL-

c level in age subgroup 18-26 years with respect to presence and 

absence of preeclampsia was found statistically significant with 

(p=0.0003) while no significant difference of mean serum LDL-

c level was found in age subgroup 27-35 years with respect to 

presence and absence of preeclampsia with (p=0.1883). Mean 

serum HDL-c level in age subgroups with respect to presence and 

absence of preeclampsia was found statistically significant 

(p=0.0166 and p=0.0029 respectively).
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Table 2: Distribution of Lipid profile (Total Cholesterol, Triglyceride, LDL-c and HDL-c) and mean serum uric acid level in 

Preeclampsia and Normal Pregnancy with respect to age groups (n=90). 

Lipid Profile (mg/dL) 
Age 

Subgroups (Years) 
Preeclampsia Normal Pregnancy p value 

Total Cholesterol 
18 - 26 256.55 ± 31.70 227.34 ± 13.10 0.0001 

27 - 35 278.66 ± 48.38 241.14 ± 12.26 0.0667 

Triglyceride 
18 - 26 243.80 ± 35.25 201.73 ± 19.75 0.0001 

27 - 35 269.22 ± 21.98 206.42 ± 10.96 0.0001 

LDL-c 
18 - 26 159.94 ± 29.72 138.00 ± 18.20 0.0003 

27 - 35 160.55 ± 16.06 151.00 ± 9.70 0.1883 

HDL-c 
18 - 26 38.72 ± 4.67 42.15 ± 7.05 0.0166 

27 - 35 33.00 ± 4.52 40.42 ± 3.45 0.0029 

Serum Uric acid 
18 - 26 07.99 ± 1.00 04.97 ± 1.49 0.0001 

27 - 35 08.12 ± 0.76 04.17 ± 1.44 0.0001 
 

DISCUSSION 

In the present study, association of dyslipidemia and uric acid has 

been evaluated in primigravida with respect to presence and 

absence of preeclampsia. Mean serum cholesterol level (mg/dl), 

mean serum triglyceride level (mg/dl), mean serum LDL-c and 

mean HDL-c level showed statistically significant difference 

with respect to presence and absence of preeclampsia with p 

value <0.05 (Table 1). The association has been investigated 

between dyslipidemia and preeclampsia with respect to age 

showed that the difference of mean level of serum cholesterol was 

found statistically significant with P value <0.05 in subgroup 18-

26 years while non-significant in subgroup 27-35 years with p 

value >0.05 as shown in Table 2. On the basis of our study, the 

mean serum triglyceride level with respect to age subgroups was 

found statistically significant in subgroup 18-26 years with p 

value<0.05 while non-significant in subgroup 27-35 years with p 

value >0.05 as shown in Table 2. Mean serum LDL-c level in age 

subgroup 18-26years with respect to presence and absence of 

preeclampsia was found statistically significant with p value 

0.0003 while no significant difference of mean serum LDL-c 

level was found in age subgroup 27-35years with respect to 

presence and absence of preeclampsia with p value 0.1883 (Table 

2). Mean serum HDL-c level in age subgroups with respect to 

presence and absence of preeclampsia was found statistically 

significant with p values 0.0166 and 0.0029 respectively (Table 

2). 

Increased maternal triglyceride levels have been linked to pre-

existing hyperlipidemia and are thought to have a role in the 

pathophysiology of preeclampsia.9 These results are in line with 

those of our investigation, which suggests that there is a 

substantial difference in blood triglyceride levels between 

preeclampsia and a normal pregnancy. Additionally, a recent 

study revealed a significant association between preeclampsia 

and high maternal serum lipid levels.10 Furthermore, compared to 

normal pregnant women, preeclamptic women had low levels of 

high-density lipoprotein (HDL) (P=0.0005). On the other hand, 

elevated TG and decreased HDL have led to the development of 

cardiovascular complications in pregnancy. Conversely, in 

preeclamptic women, insulin resistance may result in a decrease 

in HDL. Nonetheless, the current study's findings of higher LDL 

and lower HDL in preeclamptic women may be regarded as a risk 

factor for the development of atherosclerosis.11 

The underlying dysregulation that causes preeclampsia has been 

linked to a number of atherogenic risk factors, including 

decreased HDL-C (high-density lipoprotein cholesterol) and 

raised LDL-C and blood triglycerides.12-16 The findings of our 

study are suggestive of dyslipidemia with high serum cholesterol, 

high triglyceride, high LDL-c and low HDL-c with statistically 

significant difference between preeclampsia and normal 

pregnancy. 

Owing to the pathophysiologic similarities between adult 

cardiovascular disease and preeclampsia, there is growing 

interest in assessing the use of lipid-modifying medications for 

the prevention and treatment of preeclampsia. Residual 

confounding factors, such as those resulting from medical 

comorbidities, have hampered previous observational 

investigations of lipids and preeclampsia risk.17-19 A review by 

Wojcik-Baszko D et al20 demonstrates the potential role of lipid 

imbalance in the pathophysiology of preeclampsia. A recent 

lipidomics study has been examined to identify lipid parameters 

present in the blood, umbilical cord arteries and placenta of 

preeclamptic women. Hypertension with proteinuria or 

hypertension and end-organ failure with or without proteinuria 

appear in the second part of pregnancy as a new sign of 

preeclampsia, a multisystem, progressive disease. Presently one 

of the top three causes of maternal morbidity and death, the 

disorder affects about 4.6 percent of pregnancies globally. 

Therefore, it is imperative to develop broadly applicable, cost-

effective diagnostic techniques that would allow for the early 

detection of high-risk women and facilitate close observation, 

focused preventive intervention, and treatment. The ultimate 

long-term goal is to avoid maternal deaths from preeclampsia 

earlier.20 

Mejia et al21 conducted a meta-analysis and demonstrated the role 

of hyperuricemia as a risk for developing preeclampsia. In order 

to rule out reverse causality, a meta-analysis and systematic 

review of cohort studies evaluating uric acid less than 20 weeks 

of gestation were also carried out. Pre-eclampsia was positively 

correlated with high uric acid levels in a linear fashion. By 

increasing uric acid levels, the odds ratio (adjusted) in pre-

eclampsia was 1.21 (95%Confidence interval 1.11–1.33). There 

were no discernible variations in the strength of the correlation 

between early and late pre-eclampsia. Studies conducted in 

pregnant females with preeclampsia at or before 20 weeks of 
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gestation showed odds ratio of uric acid in pre-eclampsia as 1.46 

(95% confidence interval 1.22-1.75. Levels of maternal uric acid 

are linked to a higher risk of preeclampsia.21 

A study conducted by Hosier H et al22 found that raised HDL-c 

is associated with reduced risk of preeclampsia, findings 

consistent with our study. Dyslipidemia is considered as a 

component along the pathway of developing preeclampsia.23,24 A 

study conducted by Melekoglu et al25 demonstrated that pregnant 

women with preeclampsia had high serum total cholesterol and 

high triglyceride level with low HDL-c level. These findings are 

consistent with our study findings, however some other studies 

showed conflicting results.26 Corominas A et al27 discussed in 

their study that uric acid level increased significantly after twenty 

weeks of gestation in females who develop preeclampsia before 

34 weeks of gestation. A review study conducted by Pecoraro et 

al,28 found no strong evidence of measuring serum uric acid level 

to predict maternal as well as fetal adverse outcome. 

CONCLUSION 

A state of hyperuricemia and dyslipidemia exists in females with 

pre-eclampsia when compared to normal pregnancies. Early 

detection of these biochemical abnormalities may identify and 

prevent the possible development of pre-eclampsia and its related 

morbidity. 

LIMITATIONS 

Our study had certain limitations. It was a single centered study. 

Results were not compared with non-pregnant females. 

RECOMMENDATIONS 

Samples should be taken serially at regular intervals in third 

trimester and further research is warranted to compare the results 

of lipid profile and mean serum uric acid level in non-pregnant 

females in the same age group to evaluate the effect of pregnancy 

in causing these derangements such as dyslipidemia and 

hyperuricemia.
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ABSTRACT 

Lipomas are benign, slow growing tumors of adipocytes. 

They present as soft and painless masses. They can be 

present anywhere in the body. Esophageal lipomas are 

very rare. If present, they are usually small and are located 

in the cervical region of esophagus. We present and 

discuss a case of a 47 years old male patient diagnosed 

with bilobed lipoma of upper esophagus, its radiological 

and operative findings. Surgical resection of the lipoma 

was performed. No recurrence occurred during the one 

year of follow up. Timely diagnosis and treatment play a 

crucial role in management of surgical patients. 

The authors declared no conflict of interest. All authors 

contributed substantially to the planning of research, data 

collection, data analysis, and write-up of the article, and 

agreed to be accountable for all aspects of the work. 

INTRODUCTION 

Lipomas are benign tumors of adipocytes. They are 

commonly present on the trunk and upper extremity 

but can occur anywhere on the body.1,2
  Esophageal 

lipomas are very rare, accounting only 0.4% of all 

digestive tract benign tumors.3 Most of these 

lesions are clinically silent as a result of their small 

size, however, the majority of lesions over 4 cm 

have been reported to cause dysphagia, 

regurgitation and epigastralgia.4 They generally 

become symptomatic only when they are large 

enough to cause dysphagia, at which time they 

merit surgical excision.5 If left untreated the patient 

may develop polyp aspiration complicated by fatal 

asphyxiation.6 

CASE PRESENTATION 

A 47 years old man from Mardan Pakistan, 

presented to the outpatient department on May 24, 

2022, with complaints of progressive dysphagia 

and heaviness in the chest for the past two years. 

He was also a known case of type II Diabetes. A 

chest X-ray was done initially which showed a 

bilobed mass in the upper esophagus. In order to 

further delineate the anatomy, a barium swallow 

was carried out which showed difficult flow of 

contrast through the esophagus into the stomach 

and a filling defect in the upper thoracic esophagus.  

(Figure 1). 

 
Figure 1: Barium swallow X-ray of patient. 

A CT chest then followed that showed large fat 

density in the hypopharynx, oropharynx and upper 

mid esophagus. Marked narrowing of 

oropharyngeal air way and esophageal lumen were 

also seen. These findings were suggestive of lipoma 

(Figure 2).

 

Figure 2: CT Thorax Findings show a bulging opaque mass.
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It was decided by the primary team to surgically resect the lipoma 

as it was interfering with his daily life. Patient was admitted on 

May 25, 2022. A multilobed lipoma was resected (Figure 3) and 

the specimen was sent for histopathology which confirmed it to 

be a lipoma. The patient was subsequently sent to the ward and 

discharged the following day. He was reviewed back in the 

outpatients setting in one year time and did not show any signs of 

recurrence and was doing very well, tolerating his food and drink. 

3a 

 

3b 

Figure 3a & b: Resected Specimen 

DISCUSSION 

The exact etiology of lipomas is uncertain, however, one theory 

suggests an association between previous trauma and subsequent 

lipoma formation.7 Lipomas are found in all areas of the Gastro-

Intestinal (GI) tract, most commonly in the colon, followed by 

the small intestine. Less common locations include the stomach 

and esophagus.8 

Esophageal lipomas are rare benign esophageal tumors. 

Pathologically, these tumors are composed of adipose tissue.9,10
 

The majority of these are located in the cervical part; only very 

few are located in the lower third of the esophagus.11
 Lipomas of 

the esophagus commonly present with dysphagia when they grow 

in size. There may be other symptoms, including odynophagia, 

substernal fullness, and regurgitation of undigested food, 

epigastralgia, and weight loss, difficulty in swallowing, 

gastroesophageal reflux and melena.12 

The correct diagnosis of esophageal lipoma depends on careful 

consideration of the patient’s history, radiographic examinations 

of the thorax, and inspection with endoscopy of the upper 

gastrointestinal system.13
 

The multi-lobed lipoma mentioned in this case was resected by 

endoscopic resection. Various surgical techniques are used for 

resection of esophageal lipomas such as thoracotomy, 

cervicotomy and esophagostomy. Esophagostomy is rarely 

recommended;6,14 however, the most effective and minimally 

invasive technique is endoscopic enucleation.15 

Gastrointestinal lipomas are more common in females, whereas 

esophageal lipomas are more common in men with a reported 

ratio of 27:13.16,17 Esophageal lipomas have been reported in 

patients between the ages of 4 and 80 years old, with a mean age 

of 50 years.18 

Radiographically, lipomas present as intraluminal filling defects. 

Useful signs to differentiate lipomas from other benign or 

malignant lesions include a smooth surface and “squeeze” sign 

manifested by changes in contour and configuration as a result of 

peristalsis.19 On upper GI endoscopy, Lipoma is a lesion of 

yellow color, pliable, and with a smooth surface.5 Esophageal 

lipomas appear as smooth and well-defined hyperechoic lesions 

on endoscopic ultrasound.20 On MRI, lipomas can be identified 

by following fat signal as T1-weighted hyperintensity that 

becomes hypointense on fat-suppressed images.7 On the contrary, 

liposarcomas appear heterogeneous with high signal intensity on 

T1 and T2 weighted images and leiomyomas are iso-intense on 

T2 -weighted images.21 Hence, it is crucial to differentiate 

esophageal lipomas from malignant masses and to relieve the 

symptomatology of patient.
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