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Background: Diabetic retinopathy (DR) is a microvascular complication that affects the retinal blood 

vessels in diabetic patients. 

Objective: The present study aimed to evaluate the effects of alpha-mangostin (α-MG) on the 

restoration of ocular-blood flow (OBF) and blood-retinal barrier (BRB) breakdown in a type 2 diabetes-

induced rat model.

Materials and methods: Type 2 diabetes was induced in male Sprague-Dawley (SD) rats by 

feeding with a high-fat (HF) diet for two weeks followed by intraperitoneal (IP) injection of low 

dose streptozotocin (STZ; 35 mg/kg body weight). The rats were divided into three groups: control 

group (CON), type 2 diabetic with and without supplemented with α-MG (DM2-MG and DM2 

groups, respectively). Daily gavage feeding of α-MG 200 mg/kg body weight/day was performed 

for 40 weeks. The effect of α-MG on glycaemia was assessed by evaluating glycated haemoglobin 

(HbA1c). The mean arterial pressure (MAP) and ocular blood flow (OBF) were monitored using 

an invasive technique and Laser Doppler Flowmeter, respectively. The blood-retinal barrier (BRB) 

breakdown was quantified using Evans blue (EB) dye technique.

Results: In type 2 diabetic rats, HbA1c and MAP were increased significantly, whereas OBF was 

decreased markedly as compared with control group (p < 0.01). All of these abnormal parameters 

improved significantly by α-MG supplementation (HbA1c: DM2 = 7.31±0.16 mg/dL and DM2-MG = 

4.31±3.33 mg/dL, p < 0.01/ MAP: DM2 = 132±2.1 mmHg and DM2-MG = 107.28±3.33 mmHg, 

p < 0.01/ OBF (arbitary unit; AU): DM2 = 173.67±5.0 AU and DM2-MG = 230.50±1.68 AU,           

p < 0.01). Additionally, the leakage of EB dye from retinas decreased significantly in type 2 diabetes 

supplemented with α-MG as compared with type 2 diabetes (BRB leakage; DM2 = 47.84±4.67 

µg/mg of retina and DM2-MG = 30.56±1.75 µg/mg of retina, p < 0.01).
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Conclusion: These results demonstrated that α-MG supplementation improves glycemic state, mean 

arterial pressure and exerted beneficial effects on the ocular blood flow and blood-retinal barrier 

integrity in type 2 diabetes. It may therefore be suggested that α-MG provides a protective effect 

against retinopathy in type 2-diabetic rats.  

Keywords: alpha-mangostin, ocular blood flow, blood-retinal barrier, type 2 diabetic rats  
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Decision support system for orthodontic treatment need

Thanita Rukyuttithamkul, Piyaratt Piyasathit, Bhornsawan Thanathornwong

Faculty of Dentistry, Srinakarinwirot University, Bangkok, Thailand

Background: According to several studies conducted in Asia, the major malocclusion problems of 

permanent dentitions found in patients belong to orthodontic treatment needs (50- 80%). Some 

degree of malocclusions can contribute to aesthetic and functional problems.

Objective: This study aims to develop a decision  support system  for assessing the  orthodontic  

treatment  needs in  permanent dentition patients by using Bayesian Network (BN).

Materials and methods: We used BN that describes the mutual relationships among multiple 

variables contributing to orthodontic treatment need. The data-sets were prepared from 401 

pairs of study models. We applied BN learning algorithms to the training data-sets to develop 

decision support system for orthodontic treatment need using 5-fold cross-validation. To evaluate 

the developed system performance, there will be the comparison of dental diagnosis agreement 

between the developed system and 2 orthodontists.

Results: Receiver operating characteristic curve analysis showed that the model was highly accurate 

in predicting the orthodontic treatment need; the area under the curve (AUC) was 0.80. There was 

high degree of dental diagnosis agreement between the decision support system and orthodontists 

(kappa index = 1.00).

Conclusion: This decision support system was highly accurate in predicting the orthodontic 

treatment need among permanent dentition patients.

Keywords: Bayesian network; orthodontic treatment need; malocclusion
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Background: The World Health Organization estimates the incidence of needle or sharps injuries  

in healthcare workers is over 3 million annually. Therefore many countries have employed safety 

procedures and safety devices in clinical uses in order to prevent the hazard exposure in health 

care setting. However, many healthcare providers around the world are inaccessible to safety system 

due to the additional cost and safety awareness.

Objective: In this study we presented a novel safety device for nurse practices to prevent 

needlestick injuries.

Materials and methods: SWU safety cards developed regarding to ease of use, reusability, portability 

and low cost were introduced to 147 nurses at the HRH Princess Maha Chakri Sirindhorn Medical 

Center. Despite of the simple handle, the safety card assists by holding a needle cap in secure 

place and easily recapping by one hand technique.  The study composed of 2 groups of 40 new 

graduated and 107 experienced nurses who used safety cards with sharp needles.  Satisfactory of 

the survey obtained from the pre and post studies during 2 months was evaluated and analysed. 

Results: The study shown their satisfactory on the capability of preventing needlestick injuries by 

using the safety card increased from 45 to 55% in new graduated nurses and reduced from 52.34 

to 44.76% in experienced nurses after 2 months. The problems were the lack of motivation to 

use, self awareness of personal safety and increase of work load. 

Conclusion: The compliance with the safety card was suitable in new graduated and inadequate 

in experienced nurses. Nevertheless, safety issue in preventive protocols as well as new safety 

devices applicable in nurse practices are still important. In the future, the encouraging campaigns 

and modifying versions are essential for beneficial use of safety card in clinical practices. 
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Figure: SWU safety card for the 

prevention of needlestick injuries

การประชุมวิชาการประจำปี 56 คณะแพทยศาสตร์ มศว Patient Safety 



*104*

Prolong Dual-Antiplatelet Therapy in Patients undergoing Percutaneous Coronary
Intervention : the effect on bleeding

Panyajarn Laohapornsvan*, Jadhav Sachin** 

*Faculty of Medicine, Srinakharinwirot University, Bangkok, Thailand
**School of Biomedical Sciences, University of Nottingham, UK

Background: Dual anti-platelet therapy (DAPT) is used after percutaneous coronary intervention (PCI) 

to prevent recurrent ischaemic events. However, this may be associated with an increased incidence 

of bleeding. Drug-eluting stents (DES) reduce restenosis but require an increased duration of DAPT 

because of delayed endothelialisation. The true cost of this extended duration of DAPT in terms of 

bleeding events in the “real world” scenario are unclear. 

Objective: This study sought to evaluate the incidence of bleeding associated with prolonged 

duration (>3 months) compared to short duration (≤3 months) of DAPT in patients undergoing 

PCI.

Materials and methods: Medical records of 232 patients who underwent PCI at Nottingham 

University Hospitals between November 2010 and February 2011 were analysed retrospectively. 

Patients were allocated into 2 groups according to their intended length of exposure to DAPT: 

those with ≤3 months of DAPT exposure were labeled Group 0 (n=32) and those >3 months 

of DAPT exposure were labelled Group 1 (n=200). The outcomes were measured at 1 year. The 

primary outcome recorded was bleeding according to Thrombolysis in Myocardial Infarction (TIMI) 

and Bleeding Academic Research Consortium (BARC) classifications. Secondary outcome was a 

composite of myocardial infarction, stroke, repeat revascularisation and death. 

Results: At baseline, predictors of bleeding were more prevalent in patients in Group 0 compared 

to Group 1 and patients in Group 0 - this likely explains why Group 0 patients were prescribed 

shorter duration DAPT. However, at 1 year the incidence of bleeding did not differ significantly 

between the two treatment groups (9.4% in Group 0 vs. 8.5% in Group 1, p=0.744). This finding 

was consistent in all TIMI and BARC categories of bleeding. The rates of composite secondary 

outcome were numerically higher in Group 0 but this did not reach statistical significance (21.9% 

in Group 0 and 13% in Group 1; p=0.181). 
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Conclusion: Although patients in Group 0 had more co-morbidities with higher perceived bleeding 

risk at baseline, they did not experience higher bleeding rates at 12 months. This underlines the 

impact of prolonged DAPT on patients in Group 1 - it is likely that 12 months of DAPT acts 

to rebalance the bleeding event rate at 12 months. These data suggest that clinicians may well 

underestimate bleeding risk associated with 12 months DAPT in patients undergoing PCI.

Keywords: prolong dual-antiplatelet, percutaneous coronary intervention, bleeding
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Background: /hypothesis: Nitric oxide (NO) play important role in regulating placental vascular tone 

in pregnancy. Disturbances of NO level leads to several pregnancy pathologies and complications. 

NO is produced by endothelial nitric oxide synthase (eNOS) found in the endothelial cells and is 

modulated by the interactions of signalling molecules and caveolin-1, the biomarker of caveolae and 

the regulator of eNOS. However, the controlling mechanism of NO in the placenta is still unknown. 

Objective: With eNOS expression already found in the syncytiotrophoblast, we ain to investigate 

the presence of caveolin-1 in the syncytiotrophoblast, as it is the only known mean of controlling 

eNOS-NO producing process.

Materials and methods: Frozen sections were taken from term euglycaemically perfused placentas 

(n=3) and L-NAME perfused placentas (n=2) and were subjected to immunocytochemistry using 

primary polyclonal rabbit anti-human antibody with secondary antibody tagged with TRITC produced 

in goat. Caveolin-1 and eNOS in the samples were localised and photographed under fluorescence 

microscope and were inspect for their existence and their location within the syncytiotrophoblast.

Results: Confirming previous studies, eNOS punctates were observed in the syncytiotrophoblast. 

Despite the general assumption of the associations between eNOS and endothelium, eNOS were 

not presence in the endothelium of the foetal vessel in the terminal villi and instead, only expressed 

in the syncytiotrophoblast of the terminal villi. In the euglycaemically perfused placental sections, 

faint caveolin-1 patches were observed while intense caveolin-1 expressions were detected in the 

L-NAME perfused placental sections.

Conclusion: /interpretation: The localisation of eNOS in the terminal villous syncytiotrophoblast 

suggest that the syncytiotrophoblast control foetal vascular tone in the terminal villi rather than 

general endothelial NO regulation. The presence of caveolin-1 in the syncytiotrophoblast suggest 

that the modulation of eNOS-NO production in the syncytiotrophoblast is controlled by caveolae, 

supporting the previous knowledge that caveolae are the only mean of controlling eNOS-NO 

producing process.

Keywords: endothelial nitric oxide synthase, caveolin-1, syncytiotrophoblast 
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Background: Chronic obstructive pulmonary disease (COPD) is a disease state characterized by 

progressive airflow limitation which may not be fully reversible. The development of the disease 

involves abnormal inflammatory response of the lungs to noxious particles or gases. Although 

cigarette smoking has found to be the major risk factor for the development of COPD, the 

underlying pathogenesis of the disease remains unclear. The lung epithelium is one of the major 

targets for inhaled cigarette smoke and is involved in acute and chronic inflammations in the lungs 

through expression of surface molecules and various inflammatory mediators.

Objective: The aim of this study is to investigate the effect of cigarette smoke extract (CSE) on 

surface molecule expression and cytokine production by alveolar epithelial cells, represented by the 

A549 cell line.

Materials and methods: In vitro stimulation of the A549 cell line were performed by culturing 

the cells in different concentrations of CSE, with and without lipopolysaccharide (LPS). Then, 

immunofluorescent staining and flow cytometric analysis were performed to examine the relative 

level of surface molecule and cytokine expression between the groups.

Results: The results showed that CSE induced a dose-dependent increase in IL-6 production. 

We also showed that, regardless of LPS stimulation, lower concentrations of CSE enhance IL-8 

production and that higher concentrations of CSE, conversely, cause a decrease in IL-8 level.

Conclusion: These findings suggest that cigarette smoke can alter some behaviours of the alveolar 

epithelium, which may potentially contribute to the development of COPD.

Keywords: COPD, alveolar epithelium, A549, cigarette smoke extract, flow cytometry
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Background: Neisseria meningitidis is an obligate human nasopharyngeal commensal that has 

the capability to invade host physical barrier to cause life-threatening meningitis and septicaemia. 

The underlying mechanisms of meningoccal invasion through host respiratory barrier are not fully 

understood. Various pathogens exploit host proteolytic plasminogen-plasmin system to enhance their 

capability to breakthrough host tissue barrier. An effective mechanism employed by many pathogens 

is recruiting host plasminogen to bacterial cell surfaces. Recruited plasminogen can be activated 

into plasmin and can breakdown components of host extracellular matrix enhancing the bacterial 

invasiveness. 

Objective: We speculated that plasminogen-plasmin system may play a role in meningococcal 

invasion. 

Results: Glyceraldehyde-3 phosphate dehydrogenase (GAPDH/GapA-1) and phosphoglycerate 

kinase(PGK) are highly conserved glycolytic enzymes conventionally known for their metabolic 

function within the cytosol. Recent studies have shown that glycolytic proteins can have addition 

moonlighting functions when secreted to cell surfaces. GAPDH and PGK have been surface localised 

and identified as plasminogen binding proteins in various microorganisms. GAPDH-1 has been 

localised on meningococcal cell surface but there is no documented research on meningococcal 

PGK. In this study, meningococcal PGK and GapA-1 were successfully clone, expressed from E. 

coli and purified under native conditions. Enzyme-linked immunosorbent assays (ELISAs) were used 

to determine the plasminogen binding to these glycolytic proteins. 

Conclusion: We demonstrated that PGK and GapA-1 can bind to plasminogen. However, due to 

the lack of a suitable negative control, we were not able to determine the statistical significance 

of these binding and further experimentations are needed to verify their status as plasminogen 

binding proteins.

Keywords: phosphoglycerate kinase (PGK), glyceraldehyde 3-phosphate dehydrogenase (GapA-1), 

meningococcal pathogenesis
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Runchida Suvannasarn*, Dani Heeg**, Nigel Minton**
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Background: Clostridium difficile is a strict anaerobic, gram positive bacterium. It is well known 

as the cause of antibiotic-associated diarrhoea ranging from mild diarrhoea to potentially serious 

pseudomembranous colitis. Its ability to sporulate allows the organism to withstand hospital cleaning 

agents and survive under various undesirable conditions including radiation, heat, pH extremes, and 

chemical toxins. It can germinate itself into a disease-transmitting stage after it survives extreme 

incubations and senses nutrients presence. Unfortunately, the current understanding for the process 

of sporulation and germination in C. difficile is scarce  

Objective: The study aims to identify the genes crucial for sporulation or germination in C. 

difficile  

Materials and methods: This study had applied mariner-based transposon mutagenesis technique. 

The technique had yielded libraries of C. difficile R20291 mutants by single random insertion 

of transposon from pMTL-SC1 plasmid carried by E.coli CA434 into each R20291 colony gene. 

The mutants were screened for spore defect by heat treatment and the genes disrupted were 

identified.   

Results: After being screened by heat treatment, 16 out of 314 R20291 mutants had displayed spore 

defect. The gene locus tag CDR20291_0583, CDR20291_0584, CDR20291_0719, CDR20291_1005, 

CDR20291_2909, CDR20291_2910 CDR20291_3130, CDR20291_3358, and CDR20291_3359 were 

found (via Basic Local Alignment Search Tool with query coverage range from 21%-77%) to have 

been disrupted by transposon in those spore mutants and some of the genes were believed to 

have some contribution to C. difficile sporulation or germination.   

Conclusion: It is possible that products of the gene locus tag CDR20291_0719, CDR20291_1005 

and CDR20291_3130 may have some role in sporulation in C. difficile. Products from the gene locus 

tag CDR20291_0583, CDR20291_1005, CDR20291_2910 and CDR20291_3358 may be involved in C. 

difficile germination. However, this result is discussed in relation to current knowledge of Bacillus 
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subtilis, another spore-forming bacterium, where the understanding of sporulation and germination 

is more explicit. 

  

Keywords: Clostridium difficile, mariner-based transposon, sporulation, germination  
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Background: The blood brain barrier (BBB) physically protects the meninges of the brain from 

blood-borne bacteria with its specialized and tightly formed interendothelial junctional complexes. 

Few bacteria pathogens are capable of bypassing this physical barrier to reach the subarachnoid 

spaces and cause bacterial meningitis in humans. Meningitis is a rare but life-threatening disease. 

N. meningitidis, an extracellular commensal of the nasopharynx is one of them. Recent studies on 

microvascular endothelial cells have revealed that induced transcytosis and paracellular invasion are 

the possible routes that Meningococcus utilises to reach the cerebrospinal fluid (CSF). Interaction 

between host laminin receptors (37/67-kDa) and meningococcal surface proteins PorA/PilQ was 

recently shown to invoke cytoskeletal rearrangements, a process necessary in macropinocytosis and 

autophagy.

Objective: Macropinocytosis is hypothesised as one of the most probable enodocytic mechanism 

used by N. meningitidis due to its sufficient size of large vacuoles to accommodate the bacteria. 

Materials and methods: Many known endosomal markers: Rab5, EEA1, Rab7, Lamp2, RN-tre, and 

Rabankyrin can be used to track the endocytic pathway in which the Meningococcus exploits.

Results: In this study, N. meningitidis was found to recruit trafficking proteins: Rab7, Rabankyrin, 

and Rab5. Rab5 is a regulator of early endocytosis processes, while Rabankyrin is a marker for 

macropinocytosis. In addition, N. meningitidis was found to induce fluid phase dextran uptake which 

strongly suggests (macro) pinocytosis activity. 

Conclusion: Recruitment of Rab7, primarily a late endosomal-lysosomal structure marker and 

involves in maturation stage of late autophagic vacuoles, indicates autophagy as possible route of 

BBB invasion and hijacking of lysosomal mechanisms by N. meningitides

Keywords: macropinocytic uptake, endothelial cells, non-integrin LamR
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Background: Preliminary unpublished studies with a C. difficile fur mutant suggest an increased 

sensitivity to metronidazole following inactivation of Fur, a global regulatory protein involved in iron 

homeostasis, but the underlying mechanisms remain unknown. 

Objective: The present study was designed to investigate the effects of fur mutant on metronidazole 

sensitivity. 

Materials and methods: Initially, increased metronidazole sensitivity in the fur mutant was confirmed 

by Kirby-Bauer Test with increased in inhibition zone size in the fur mutant. Minimal inhibitory 

concentrations of wild type (WT) and fur mutant (FUR) were then identified by metronidazole broth 

dilution assay (WT-1 µg/mL, FUR-0.125 µmL) and E-test (WT-0.094 µg/mL, FUR-<0.016 µg/mL). 

Results: After assessing metronidazole reductase activity, NADH oxidation was detected (WT-mean 

0.249 µmoles NADH oxidized/ min/ mg protein – range in replicates 0.222-0.284; FUR- mean 0.137 

µmoles NADH oxidized/ min/ mg protein – range in replicates 0.0981-0.218) but no metronidazole 

reduction was observed. Diminution of inhibition zone size of fur mutant was detected in plates 

containing 125 µM dipyridyl suggesting that the increased free iron could be contributed to the 

increased metronidazole sensitivity in the fur mutant. To examine an effect of metronidazole on DNA 

fragmentation and protein expression profile, 30-min-metronidazole-treated exponential phase cultures 

were subjected to protein and alkaline DNA gel electrophoreses, with 1-mM-hydrogen-peroxide-

treated cultures as a positive control. 

Conclusion: In both assays, minimal changes were detected in metronidazole-treated cultures 

whereas more DNA fragmentation and changes in protein expression profile were observed in 

hydrogen-peroxide-treated cultures. Effects of iron uptake and/or metronidazole reductase activity on 

metronidazole sensitivity of the fur mutant are further discussed in this study.

Keywords: Fur, metronidazole activity, NADH oxidation, Clostidium difficle
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Background: Pseudomonas aeruginosa is considered to be the most common Gram-negative bacteria 

identified in severe nosocomial infections in immune-compromised patients. It has been found that 

P. aeruginosa is highly adaptable to any environment due to its large genome (approximately 6 

Mbp). Furthermore, P. aeruginosa is considered as a ‘superbug’ because of its capability to resist 

a wide range of antibiotics. P. aeruginosa also has a complex population density dependent cell-cell 

communication system called ‘quorum sensing’ (QS), which coordinates the expression of various 

genes. This form of communication is involved in the production of signal molecules which have the 

ability to diffuse between cells, thus affecting the whole population. QS regulates genes controlling 

biofilms, virulence factors and efflux pumps. This project uses cystic fibrosis (CF) isolates obtained 

from patients to investigate the expression of QS signal molecules in these strains. Cystic fibrosis 

is an autosomal recessive genetic disorder caused by the mutation in the gene that encodes cystic 

fibrosis transmembrane conductance regulator (CFTR) protein. Many organs are affected including the 

lungs, pancreas, liver and intestines. Problems in the lungs include fibrosis, chronic inflammation, 

and recurrent chronic infections. P. aeruginosa becomes the main dominant pathogen and a major 

cause of acute flare-ups of infection over the life of the patient, leading to decreased lung function 

and increased morbidity and mortality. Since antibiotic resistance is also a problem in CF infection, 

this study also investigates the sensitivity of the clinical isolates to a novel quinazolone antibiotic, 

3-NH2-7Cl-C9QZN. This molecule was designed to reduce the expression of certain signal molecules 

in QS to reduce the virulence and antibiotic resistance.

Objective: The aim of this study is to gain more understanding of clinical isolates and to observe 

the effect of a novel antibiotic on the isolates.  
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Materials and methods: The tests were performed on CF clinical isolates. Elastase, protease and 

pyocyanin assays were used to measure the virulence of each strain. Further tests were carried out 

to explain the lack of QS production by using PCR amplification to detect the presence of the QS 

genes and a combined spectrophotometer/luminometer was used to measure QS gene expression. 

3-NH2-7Cl-C9QZN was tested on the clinical isolates by using a combined spectrophotometer/

luminometer to investigate the reduction in gene expression. 

Results: The novel quinazolone antibiotic, 3-NH2-7Cl-C9QZN, was shown to reduce pqsA gene 

expression in the Nottingham wild type PAO1 strain. The results showed that 3-NH2-7Cl-C9QZN 

was able to reduce pqsA gene expression, however less than the wild type strain.  

Conclusion: There was a reduction in the expression of the pqsA gene, but less effective 

compared to PAO1. However, the gene expression of pqsA in the clinical isolates without the 

quinazolone was abnormally low compared to the wild-type. However, the gene expression of pqsA 

in the clinical isolates without the quinazolone was abnormally low compared to the wild-type. It 

was suspected that the conjugated strains were defective and did not express pqsA at the correct 

level. However, unfortunately due to the time limitations, this process was not able to be repeated. 

The decreased, however limited, expression of pqsA does suggest that this molecule could work 

in these strains in principle however.

Keywords: Pseudomonas aeruginosa, quorum sensing, cystic fibrosis, quinazolone 
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Background: Pseudomonas aeruginosa possesses the ability to produce proteins called pyocins that 

serve to kill other strains of the same species to ensure its predominance in mixed populations. 

There are three types of pyocins: insoluble protease-resistant R- and F-pyocins and soluble protease-

sensitive S-pyocins, each exerting different mechanisms of action and binds to different receptors 

but ultimately leading to target cell death.

Objective: This study aimed to investigate the insoluble R-pyocins produced by a select set of 

clinical isolates (previously observed to produce the same type of S-pyocins) to determine the role 

of R-pyocins in establishing a potential monoculture in mixed populations of R-pyocin producing 

strains of P. aeruginosa.

Materials and methods: Clinical isolates of P. aeruginosa were screened for R-pyocin genes via 

polymerase chain reaction and strains producing different types of R-pyocins were engaged in 

a competition experiment via biological activity assays to observe any patterns of susceptibility. 

Mutagenesis of the R-pyocin genes was attempted to determine whether killing activity was purely 

due to R-pyocins.

Results: Strain A026 was susceptible to the pyocins of other clinical isolates, but also displayed 

reciprocated killing activity on the other isolates. However, problems with restriction enzymes meant 

the mutagenesis was unable to be completed within the given time constraint.

Conclusion: This project, despite unfinished, could serve as a reference for future studies in the 

field of Pseudomonas aeruginosa pyocins, specifically the clinical isolates used in the project. If 

completed, this project could have bettered our understanding of pyocins and the concept of pyocins 

could potentially be utilized as a novel anti-pseudomonal therapy.

Keywords: Pseudomonas aeruginosa, bacteriocins, pyocins
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Background: The upper limb, particularly the hands, contains many delicate anatomical structures 

that are designed for precise and coordinated movements essential to our daily lives. Trigger finger 

is a comon disorder of the hand that can be easily and effectively relieved via surgery.

Objective: This project is aimed to create a teaching tool on the anatomy of upper limb and review 

the literature on trigger finger.

Materials and methods: A single-piece prosection of a left upper limb was carefully created in the 

dissection room to portray its superficial structures. Additionally, fibrous digital sheaths of the fingers 

were dissected to demonstrate open surgery for trigger finger in relation to literature review. Three 

formative assessments were created using Xertes Toolkits to supplement students’ understanding 

and integration of upper limb anatomical knowledge and aid revision for spotter examination. 

Students could access the online version of the formative assessments via the Networked Learning 

Environment of the University of Nottingham. A literature review exploring trigger finger was carried 

out, exploring its etiology, risk factors, pathophysiology, and comparing between open surgery and 

percutaneous approaches.

Results: The prosection and the formative assessments were found to assist students in learning 

basic anatomical positioning of the upper limb and in preparing students for their dissection sessions 

and revisions for examination. In literature review, no significant difference in effectiveness and 

safety between open surgery and percutaneous release was observed with low complication rates, 

but the latter is more cost-economic as it could be performed in an out-patient setting.

Conclusion: Decent knowledge on the anatomy of the upper limb is essential to understand the 

pathophysiology of its diseases and their subsequent functional impairments. Therefore, formative 

assessments would be good supplement to dissecting sessions for medical students in their studies 

pertaining to anatomy.

Keywords: anatomy, upper limb, formative assessments, trigger finger
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