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Abstract: Poly-(D, L-lactic-co-glycolic) acid (PLGA)-loaded nedaplatin nanoparticles (PLGA-NDP) were prepared. 
The details of the preparation and characterisation of PLGA-loaded Nedaplatin nanoparticles formed and optimised by 
the double emulsion technique and Box–Behnken design with poly-(D, L-lactic-co-glycolic) acid as a polymer and 
polyvinyl alcohol (PVA) as surfactant agents were investigated. The morphology and elemental distribution, physical 
state, internal structure, encapsulation efficiency, and release profile were examined through sequential tactics such as 
Scanning Electron Microscopy-Energy Dispersive X-ray, Dynamic light scattering, Thermogravimetric analysis- 
Differential thermal analysis, Fourier-Transform Infrared Spectroscopy, UV-VIS spectroscopy, and in-vitro drug release 
study, respectively. Four factors at four levels were used in the Box-Behnken design to calculate the central point. The 
interaction between these factors significantly enhanced the results. The response of the optimised condition provided an 
accurate prediction, and the experiment was conducted further. The design was validated, and satisfactory agreement was 
observed between the predicted and experimental values. The obtained results provide evidence of a new geometric 
construction of PLGA-loaded nedaplatin nanoparticles with enhanced efficiency when compared to the reported research 
articles related to nedaplatin in cancer studies. Therefore, these findings and techniques are useful for the preparation of 
NPs. 
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INTRODUCTION 

Investigations in modern drug research have highlighted the importance of biodegradable polymer nanoparticles as drug 
delivery systems to enhance bioavailability while maintaining therapeutic efficacy [1]. Nanoparticles are integral in 
nanotechnology, especially for drug delivery. In cancer treatment, nanoparticles serve as anticancer agent carriers, using 
passive and active targeting at the tumour site [2,3]. Passive targeting relies on the accumulation of therapeutic agents, 
despite differences between carcinomas and normal tissues. Rezvantalab et al. (2018), Danaei et al. (2018), and Yetisgin 
et al. (2020) reported that vascular and lymphatic dysfunction results in increased permeability and retention effect 
(EPR), aiding transportation and retention of therapeutic nanoparticles. Nanoparticle uptake into the targeted or mucosal 
barrier is limited [3–5]. Nanoparticle properties, including size, shape, and surface charge, affect the EPR effect, 
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influencing circulation duration, penetration rate, and cellular internalisation. Physiochemical properties also affect 
nanoparticle extravasation and accumulation [6]. Polymer nanoparticles are optimal for sophisticated drug delivery 
systems, aiming to improve therapeutic and rehabilitative efficacy. Polymeric nanoparticles with surfactants enhance 
drug delivery stability, controlled release, particle size, site targeting, bioavailability, biocompatibility, physical 
properties, and preservation of pharmaceutical molecules from threats and environmental degradation [7]. 

An effective method is the response surface methodology (RSM), which includes central composite design (CCD), Box–
Behnken design (BBD), and D-optimal design. BBD was used to optimise the formulation of nanoparticles to minimise 
particle size and maximise yield, encapsulation efficiency, and drug release. The BDD design provides a superior 
illustration of intervariable reactions and optimises these factors with reduced time and minimal experimental effort [8–
10]. Nedaplatin (cis-diamine-glycoplatinum) is a derivative of cisplatin, first reported in Japan in 1983. Its antineoplastic 
potency treats various tumours, including head and neck, oesophageal, uterine, ovarian, and lung cancers [11]. In clinical 
studies in Japan, Nedaplatin has shown remarkable therapeutic efficacy against head and neck, lung, and cervical 
cancers, with lower renal and gastrointestinal toxicity compared to Cisplatin [12,13].  

Poly- (D, L-lactic-co-glycolic) acid (PLGA) polymer was selected for its superior drug carrier properties, including 
encapsulation efficiency, reduced adverse effects, and prevention of drug degradation. Cancer development and 
progression can be influenced by factors such as disruption of tumour suppressor genes, irregular cellular differentiation, 
and malfunctioning apoptosis caused by excessive proliferation[14,15]. While nanoformulation has advanced 
significantly, various research areas require attention, including precise manipulation of nanostructures, scalable 
synthesis techniques, enhancement of functionalisation methods, environmental sustainability, and data-centric synthesis 
strategies. In this study, the properties of PLGA encapsulating nedaplatin were examined to reach the therapeutic 
efficacy. 

MATERIALS AND METHODS 

Poly-(D, L-lactic-co-glycolic) acid (PLGA) [Nomisma Healthen Pvt. ltd], cis-di ammine(glycolate) platinum II 
(Nedaplatin) [Sigma Aldrich], polyvinyl alcohol (PVA) [MP Biomedical], dichloromethane [MP Biomedical], 
phosphate-buffered saline (PBS) [Lonza], and dialysis membranes [HI media] were purchased. 

 

Fig. 6 Image of Thermal Analysis (TG/DTA) curve. 
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ovaries [Figure 1]. Pelvic USS was then ordered which revealed a huge cystic abdomino-pelvic mass connected to the 
urinary bladder. No mass or collection was noted in the adnexal bilaterally [Figure 2]. A urine culture done showed mixed 
growth of proteus vulgaris and candida albicans sensitive to Ciprofloxacin. Electrolytes, urea and creatinine were normal, 
Hepatitis B surface Antigen and retroviral screening were non-reactive. FBC-PCV was 30%, WBC- 4.1×103/ L, PLT-179x 
109/L. She had a myomectomy done in 1993 and a Caesarean section done in 1995. 

Examination revealed a middle-aged woman with an abdomino- pelvic mass of about 32 weeks size soft and fluctuant in 
consistency [Figure 3]. Patient had tight but dilatable urethral stricture for which bougienage was done [Figure 4]. On the 
22nd of April 2023, she had exploratory laparotomy with intravesical diverticulectomy and dissection of the diverticulum 
[Figures 5a-d] and about 2.3L of urine was drained [Figure 6]. Other intra-operative findings were thickened bladder wall, 
grossly normal kidneys on palpation and no hydronephrosis, atrophic uterus and ovaries and normal adnexae posterior to 
the diverticulum [Figure7]. There was no renal stone. She was managed post- operatively with parenteral antibiotics and 
urethral catheter was removed after 14 days, bladder training was commenced and urinary symptoms abated. Histology 
showed bladder mucosa lined by urothelium with fibrous wall and thin smooth muscle with areas of extravasation of blood. 
Also seen were mononuclear inflammatory cells, granulation tissue formation, areas of erosion, cystic glandularis and non- 
keratinizing squamous metaplasia in keeping with bladder diverticulum. She was discharged home on the 16th day post- 
operatively [8th May 2023] in a stable condition [Figure 8]. 

 

Fig. 1  Fig. 2  Fig. 3 

 
Fig. 4  Fig. 5a Fig. 5b Fig. 5c 

 

 
 
How	to	cite:	Bahtiar	et	al	Huge	Bladder	Diverticulum	Masquerading	as	Ovarian	Tumour	in	a	Postmenopausal	Woman:	A	Case	Report	at	a	Private	Facility	in	Akure."	J	
Mod	Med	Sci;,	1,	no.	1	(2025):	29-32.	



Journal of Modern Medical Sciences 
Received Dec 28, 2024 Accept Jan 22, 2024 Publish Jan 27, 2024. 
Volume 1, Issue 1, Pages 75-87 

32	

 

 

	
Fig. 5d Fig. 6  Fig.7  Fig. 8 

 
 
Discussion 
We presented a 58-year old P7 +0 (6A) postmenopausal women who were managed as a case of huge bladder diverticulum 
which mimicked ovarian tumour because of the massive size. She presented with complaints of abdominal distension with 
LUTS. Diverticulum can be detected by ultrasonography, CT and MRI [3] . In this case, CT scan of the abdomen revealed 
a huge bladder diverticulum but was silent on the ovaries (adnexia) ,this is not surprising as it is not routinely used in the 
evaluation of adnexal mass[10]; the pelvic ultrasound was used as a complementary tool to detect the adnexia since it 
remains the most important tool in the evaluation of adnexal mass[10]. This is very important in this case because the 
patient presented with a distended abdomen that was cystic in consistency. A mucinous ovarian tumour has a similar 
presentation and may reach enormous size, filling the entire abdominal cavity [11]. There were also LUTS in this patient 
and both diverticulum and ovarian tumour can present with LUTS [7,8]. 

 
A diagnosis of huge bladder diverticulum was finally made. A diverticulum can be congenital or acquired with the 
congenital one occurring in 1.7 % of children [3] and bear no risk of malignancy while the acquired one has the risk of 
malignancy and often precipitated by lower urinary tract obstruction [13] as seen in this case which was dilated. The 
features of malignancy were ruled out by the aforementioned history. She had surgery and the resected specimen was sent 
for histology to rule out the possibility of malignancy most especially because of the late diagnosis and some have been 
reported to be associated with early invasion of cancer which could results from the lack of muscular fibres of diverticulum 
[14]. 

The surgical options in the management of cases of bladder diverticulum include open diverticulum (intra or extravesical) 
and laparascopic approach [15]. In this case, we preferred open diverticulectomy to enable us look out for the presence of 
renal stones in the bladder and there was none. This patient had urethral stricture that could have been responsible for the 
huge bladder diverticulum. 

Conclusion 
We presented a case of an abdominal swelling in a postmenopausal woman due to bladder diverticulum that mimicked an 
ovarian tumour and the patient was jointly managed by the gynaecological and the urology team with a successful outcome. 
Cases presenting to the gynaecological clinic especially in the postmenopausal period require a high index of suspicion 
and the necessary investigations to guide diagnosis and management. 
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