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ABSTRACT 

Background: Benign prostate hypertrophy (BPH) is a prostatic enlargement 

associated with the presence of voiding symptoms and/or histological evidence of 

hyperplasia on biopsy. Trans urethral resection of prostate (TURP) is considered as 

the gold standard management for BPH. Despite being one of the common urological 

procedures in Tanzania, complications of TURP have not been well explored. There 

was limited published information on the incidence and prevalence of Benign 

Prostate Hypertrophy and lower urinary symptoms.  So it was essential to see the 

complications we get so that some changes may be made. 

Objectives: The study aimed at determining post TURP serum electrolytes changes 

among operated cases at Benjamin Mkapa Hospital. Specifically to determine serum 

electrolyte before TURP, serum electrolyte changes caused by TURP and factors 

associated with serum electrolyte changes during TURP. 

Methodology: A prospective cross-sectional study that was conducted in the 

Urological Department at Benjamin Mkapa Hospital from December 2019 to 

February 2020. All in patients undergoing TURP admitted in urology wards at 

Benjamin Mkapa Hospital were enrolled for the study. Descriptive, t test and 

logistics regression were used in analysis. 

Results: The study involved 85 BPH patients with mean age of 68.2 years ±9.84. 

.About 64% had at least one co-morbidity. The most common comorbidity was 

Hypertensive Heart Diseases 17%. About 31 (36%) had serum electrolyte imbalances 

before TURP in which 12 (38.7%) had hypernatremia with mean serum sodium level 

of 147.604±1.735. The total of 24 (28.2%) of all patients who underwent TURP had 

different electrolyte imbalances in which hypernatremia (148.12±3.143) was the 

common imbalance 12 (50%) patients. Statistically there was no significant change 

of serum electrolyte after TURP. The significance predictors of electrolyte changes 

were age of the patients and irrigation Fluid with the P - values of 0.04 and 0.004 

respectively. 

Conclusion and recommendations 

Some of the patients had electrolyte imbalances preoperatively. There were no 

significant electrolyte changes after TURP in this study. Age and irrigation fluid 
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were significant factors for electrolyte changes in TURP. There should be thorough 

preoperative investigations of the preoperative patients, specially prepared for the 

TURP. To use the minimum amount of fluid used in irrigation in order to void 

electrolyte imbalance. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background 

1.1.1 Definition and Prevalence 

Benign prostate hypertrophy (BPH) is defined as an increase of the size of prostate 

associated with the presence of voiding symptoms and/or histological evidence of 

hyperplasia on biopsy. Clinically, the term BPH means Lower Urinary Tract 

Symptoms (LUTS) in the absence of urethral stricture, or prostate enlargement 

detected on digital rectal examination  (Barry et al., 1992). Epidemiologically, BPH 

is one of the most common conditions affecting older men (Fujiwara, Nakahira, 

Sawai, Inamoto, & Minami, 2014; Litwin & Saigal, 2007). However, there is no 

universally agreed case definition, mainly, which can be applied widely in 

population-based epidemiologic studies. This makes it difficult to estimate the 

prevalence, or risk factors of prostate enlargement diseases and Lower Track Urinary 

symptoms (Girman, 1998; Litwin & Saigal, 2007).  

1.1.2 Pathogenesis of Benign Prostate Hypertrophy 

As man matures, the prostate goes through two main periods of growth, the first 

occurs early puberty when the prostate doubles in size. At around 25 years the gland 

begins to grow again. The second growth phase often results years later in BPH. PPH 

is a proliferative process of the cellular elements of the prostate. Cellular 

accumulation and gland enlargement may be due to epithelial and stromal 

proliferation, impaired apoptosis (Barry et al, 1992) 

Throughout the life men produces both testosterone and small amount of estrogen. 

As men age the amount of active testosterone in the blood decreases leaving higher 

proportion of estrogen which promotes prostatic glandular proliferation. Conversion 

of testosterone hormone to dihydrotestosterone encourages also cells growth. The 

prostate enlarges and its capsule prevents it from readily expanding resulting in 

compression of peripheral tissue creating a surgical (false) capsule, subsequently 

results in urethral compression and hence obstruction (Cmpbeli W. et al 2012). 
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1.1.3 Clinical Features 

Different symptoms have been identified and associated with Benign Prostate 

Hyperplasia in different studies, including urinary retention, frequency, hesitancy 

and nocturia. In addition to that, hematuria, abnormal rectal examination, as well as 

weight loss, have been confidently associated with Prostate cancer. However, 

different metrics are used to define each of these clinical facets of BPH and LUTS. 

The metric most often used in epidemiologic studies is the self-reported International 

Prostate Symptom Score (IPSS), which assesses self-reported severity of urinary 

symptoms and is classified as asymptomatic, mild, moderate or severe (Bosch, Hop, 

Kirkels & Schröder, 2019). It is assumed that the IPSS is a reliable and valid tool for 

the assessment of the severity of prostate causing bladder outlet obstruction in 

worldwide (Ezz El Din et al., 1996, Putra, Hamid, Rasyid, Mochtar & Umbas, 2018)  

1.1.4 Treatment Modalities 

There are different ranges of treatment that have been introduced over the past 20 to 

30 years, ranging from medical management to open prostatectomy to laser 

vaporization of the adenomatous prostate tissue (Charles, Valenti, & Britt, 2011; Wei 

et al., 2011). Modalities of management depend on the prostate size in some studies 

(Elhilali, 2012) (Roehrborn, 2013). The 5α-reductase inhibitors (5aRIs) and alpha-

blockers (ABs) have been said to be effective to the patients with mild to moderate 

symptoms of prostate hyperplasia and may replace the need for prostatectomy. 

Increased use of medical therapy is correlated with decreasing the incidences of 

TURP procedures (Ingimarsson, Isaksson, Sigbjarnarson, Gudmundsson & Geirsson, 

2013).  

However, apart from vast development in urological techniques of BPH treatment, 

TURP is considered as the gold standard treatment for BPH and one of the most 

commonly performed procedures in many centres in the rich resource centres. TURP 

is still a new procedure and only few centers perform this procedure especially 

bipolar TURP. (Desgrandchamps et al., 2006; Losco, Mark, & Jowitt, 2013). 

1.1.5 Indications of TURP 

TURP procedures have been performed to the patients, mostly based on the severity 

of the symptoms.  These include significant LUTS, Acute retention of urine (ARU), 
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hematuria as well as recurrent urinary tract infections (Borboroglu, Kane, Ward, 

Roberts & Sands, 2000). Likewise,TURP is indicated in patients who were identified 

to have complications of enlarged prostate including renal calculi and 

hydronephrosis. Failure of the medical treatment to some of the patients has also 

reported to be one of the typical indications of TURP in addition to the patient choice 

of surgical treatment. (Liu, Huang, Chou, Wang & Huang, 2003). 

Despite the advancement in the TURP technique, some complications remain to be 

high in occurrence (Gupta, Rastogi, Jain, Gupta, & Sharma, 2010; Rassweiler, Teber, 

Kuntz, & Hofmann, 2006). Some of them include bleeding, post-operation urinary 

retention, and electrolyte derangements, and retrograde ejaculations. However, 

electrolyte imbalances have been the worst and fatal complication and are associated 

with the development of the condition called Trans urethral resection of prostate 

syndrome. TURP syndrome is a clinical manifestation that includes serum 

electrolytes derangements, particularly hyponatremia (R. Hahn, 1989). The potential 

reason for electrolytes imbalance complications during the TURP procedure is the 

systemic absorption of excessive hypotonic irrigating fluid (Oesterling, 1995). 

Despite improvement in TURP surgical procedures, anaesthesia, and duration of the 

procedures, generally about 2-15% of the patients undergoing TURP complicates 

with electrolytes imbalance. (Gupta et al., 2010; Olsson, Nilsson, & Hahn, 1995). 

1.1.6 Mechanisms of Electrolytes Imbalances in TURP 

Water intoxication, as well as hyponatremia, has been hypothesized to be a primary 

cause for the occurrence of TURP syndromes.  During the procedure, there is high 

absorption of irrigation fluids into the prostatic tissues in large quantities. This 

absorption leads to a decrease in serum sodium levels, the condition called 

―Dilutional hyponatremia.‖(Issa, Young, Bullock, Bouet, & Petros, 2004) 

Also, the clinical manifestation of hyperkalemia tends to manifest as the plasma level 

of the K+ rises above 6 meq/L. However, the Hyperkalemic cardiotoxicity is 

exacerbated by hyponatremia and TURP acidosis. This hyperkalemic state could be 

the possible reason for the cardiovascular changes that occur in TURP syndrome. 

However, it can result from a combination of both hyponatremia and hyperkalemia. 

Studies have reported transient acidosis to be the cause of an increase in the serum 
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potassium levels as well as a decrease in the serum sodium levels. During acidosis, 

there is a transient displacement of potassium from the intracellular space coupling 

between sodium and Potassium diffusion of leakage from damaged prostatic cells 

during the procedure. 

1.1.7 Unipolar Versus Bipolar in TURP 

Complication regarding TURP has been reduced by the use of bipolar instead of 

monopolar. Unipolar TURP utilizes a wire loop with electric current flowing in one 

direction and can be used to excise tissue via the resectoscope. Irrigation is by a non-

conducting fluid such as water or glycine to prevent current from disturbing the 

surrounding tissue. Glycine and water cause disturbance and damage tissue after 

prolonged exposure causing electrolyte imbalance. (Abdallah, M. Mohamed et al. 

Safety and efficacy of bipolar in TURP).  

Bipolar TURP is similar to monopolar TURP but requires a specialized resectoscope 

and loops that can return the current through the loop or within the inner sheath. As it 

permits cutting in a conductive saline medium, this allows the operation to be 

performed using normal physiological saline. The cutting loop electrode can also be 

used to coagulate, and modification of electrode also allows tissue vaporization. (Issa 

M, Bipolar versus Monopolar TURP. 2008). The advantages of bipolar resection are 

the use of normal saline as an irrigant, reducing the risk of TURP complication and 

an improvement in haemostasis, resulting in better intraoperative visualization, a 

shorter catheterization and reducing hospital stay (Abdallah, M. Mohamed et al). 

1.2 Problem Statement 

TURP is one of the emerging standard urological procedures in developing countries 

and is commonly done in tertiary hospitals in most of countries while open 

prostatectomy is the most common done even in secondary hospitals and in 

developing countries. (Solanke, 2000; Ukoli et al., 2003). In Kenya, TURP was 

reported to be performed up to 29.9% of all urological procedures in most tertiary 

hospitals. Other studies in Kenya have reported that, up to 71.7% of the surgical 

procedures to be TURP (Hill & Njoroge, 2002; Kiptoon, Magoha, & Owillah, 2007; 

Musau, 2012).  
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In Tanzania, there are limited published studies on the incidence and prevalence of 

BPH and other lower urinary symptoms despite the fact that TURP is one of the 

common urological procedures in Tanzania. Also, its complications have not yet well 

been studied in Tanzania. In Benjamin Mkapa Hospital –Dodoma, the TURP 

procedure was started few years ago; yet it has not been well explored. Given this 

fact this study aimed at determining complications of TURP electrolyte changes after 

the use of bipolar TURP at Benjamin Mkapa Hospital. 

Unipolar TURP has been the common practices in Tanzania and its complications in 

TURP have been known the most notorious. However, it has also not sufficiently 

been studied in Tanzania. Also, bipolar TURP is considered to be superior as it allow 

the use of isotonic electricity conducting fluids and can be used in huge prostate. 

Studies on bipolar TURP electrolyte changes are reportedly scarce and have not 

especially been explored in our country 

Since there is very limited information on TURP in Tanzania, its complications as 

well as electrolyte changes during the procedure there was a need to explore more on 

the procedure in our setting. TURP procedure was started a few years ago and has 

been available in Benjamin Mkapa Hospital in Dodoma Region for a few years now.. 

However, despite its availability no published studies on electrolyte changes as well 

as other TURP complications have been done.  Therefore, it was essential to see the 

common complications we get as well as contributing factors so that some changes 

may be made. This study documented the changes in electrolytes in TURP at BMH 

in Dodoma, Tanzania.  

1.3 Research Questions 

i. Does TURP procedure cause significant electrolyte changes? 

ii. What are the different factors associated with serum electrolyte changes 

during TURP? 

1.4 Objectives 

1.4.1 Broad Objective; 

To determine post TURP Serum Electrolyte Changes among Operated Cases at 

Benjamin Mkapa Hospital. 
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1.4.2 Specific Objective 

i. To determine serum electrolyte before TURP procedure among BPH 

patients admitted at BMH. 

ii. To determine serum electrolyte changes caused by TURP procedure 

among BPH patients admitted at BMH. 

iii. To determine factors associated with serum electrolyte changes during 

TURP procedure among BPH patients admitted at BMH. 

1.5 Significance of the Study 

This study was devoted to providing more information about the electrolyte changes 

as one of the complications of TURP and the associated factors. The knowledge from 

this study will add the following significances: 

i. The study will supplement the current knowledge on how to improve TURP 

procedure. 

ii. It helps in preventing common morbidities and mortalities resulting from 

TURP procedure. 

iii. Also it improves local understanding of TURP and its associated 

complications among patients. 

iv.  The knowledge from the study improves post TURP patient care by 

providing evidence based information. 

v. The research was also conducted as a requirement for partial fulfillment of 

Master of Medicine degree programme in General Surgery at the University 

of Dodoma. 
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CHAPTER TWO 

LITERATURE REVIEWS 

2.1 introduction 

Benign prostatic hyperplasia (BPH) is one of the common urological pathologies 

reported worldwide in men over 40 years of age (Gupta et al., 2010; R. Hahn, 1990; 

Oesterling, 1995). Both open prostatectomy as well as  transurethral resection of the 

prostate (TURP) have been the surgical treatment options for men with obstructive 

symptoms (Gupta et al., 2010). However, this procedure requires a lot of irrigation 

fluid for dilatation of the mucosal spaces, removal of blood, pieces of cut tissues and 

debris from the operating field, and enabling better operation vision. Commonly used 

fluids in our setting is normal saline for both open prostatectomy and TURP. In other 

settings, the commonly used irrigation fluid is 1.5% glycine (Gupta et al., 2010). 

Dextrose 5% is used in the tertiary hospital in the country. However, the use of the 

fluid is the potential initiative of TURP complications due to the systemic absorption 

of hypotonic irrigating fluid (Gupta et al., 2010)The same is not observed when one 

uses bipolar TURP, because it makes the use of isotonic normal saline, better 

haemostasis and uses short duration of procedure (Hawary, Mukhtar, Sinclair & 

Pearce, 2009). 

2.2 Complications of TURP 

There are various symptomatic complications of TURP such as headache dizziness, 

general body weakness, disorientation, bradycardia and general body swelling. 

Transurethral resection of prostate syndrome is explained as an iatrogenic form of 

water intoxication, a combination of both fluid overload and hyponatremia that is 

seen in a variety of endoscopic and laparoscopic surgical procedures, although 

classically after transurethral resection of the prostate (TURP) (Hawary, Mukhtar, 

Sinclair & Pearce, 2009). Water intoxication with hyponatremia is the primary cause 

for the pathogenesis of TURP syndrome(Vijayan, 2011). During the procedure, most 

of prostatic tissue is cut together with its vein by electrocautery.  

Also, there is a loop for intravesical absorption of irrigating fluid (Gupta et al., 2010) 

which makes it easier for the irrigating fluid to be absorbed directly into the vascular 

system (Vijayan, 2011). There are however, many other suggested factors from other 

studies that report multiple etiology and pathophysiology of TURP complications   
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(Fujiwara et al., 2014). These include comorbidities, preoperative clinical features, 

preoperative fluid as well as electrolyte status. Also, length of the procedure as well 

as excessive use of irrigation fluid TURP syndrome has effects on many systems but 

manifests itself commonly through acute changes in intravascular volume and 

plasma solute concentrations and other symptoms (Rosette & Rassweiler, 2008).  

There is no classic/specific presentation of TURP syndrome reported so far.   

However, some of the signs and symptoms are vague and variable (Petrusheva et al., 

2015). Some patients presents with sensations on the face and neck, fear, lethargy, 

fatigue, headache, nausea, dizziness, vomiting, dyspnoea, arrhythmia, bradycardia, 

hypertension, restlessness and/or confusion (Demirel, Ozer, Bayar, & Erhan, 2012; 

Gupta et al., 2010; Petrusheva et al., 2015). If not treated these early symptoms, the 

clinical picture is exacerbated by the onset of hypotension, cyanosis, cardiac arrest, 

and death. 

2.3 Electrolytes Imbalance 

Some studies have reported that the amount of fluid absorbed through the prostatic 

veins is about 20mL/min, and may reach up to several more litres. The uptake of 1 L 

of hypotonic fluid within 1 hour was reported to correspond to a decrease in the 

serum sodium concentration of about 5-8mmol/L. For every 100 mL of irrigation 

fluid entering the interstitial compartment, 10-20mmol of sodium also moves with it 

(R. G. Hahn, 2000). Symptoms of hyponatremia usually do not develop until the 

serum sodium concentration decreases below 120mmol. The osmolality of 1.5% 

glycine is 230 mOsm/L (hypotonic) as compared to serum osmolality of 290 

mOsm/L. The marked hypotonicity in plasma may also result in intravascular 

hemolysis, which leads to elevation of serum potassium level. This may as well lead 

to Hyperkalemic cardiotoxicity and significant electrocardiogram changes (Demirel 

et al., 2012; Scheingraber, Heitmann, Weber, & Finsterer, 2000). Absorption of 

excess 1litre of glycine may also increase the chance of occurrence of the symptoms 

such as visual disturbances including transient blindness, blurred vision, and 

pupillary dilation, which are commonly reported in TURP syndrome.  However, it 

resolves after 24 hours post TURP (Bansal, Afzal, Mammen, Osahan, & Abraham, 

2002). 
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Some studies done using 1.5% glycine as irrigation fluid also have reported a 

statistically significant decrease in mean level of serum sodium (hyponatremia) 

during the surgical procedure. There was paradoxically significant increase in the 

mean level of serum potassium (hyperkalemia) postoperatively. However, changes in 

calcium during the same study was reported (Gupta et al., 2010). Absorption of small 

amounts of fluids have reported causing mild symptoms due to dilutional 

hyponatremia like dizziness, nausea, headaches, dyspnoea(Scheingraber et al., 2000). 

Hyponatremia may lead to weakness, epileptic seizures and muscular twitches. Also, 

severe events are reported to be associated with the absorption of >3 litres of fluid 

(Gupta et al., 2010). 

2.4 Factors Associated with electrolyte Imbalances among Post TURP Patients 

2.4.1 Duration of Procedure 

The extent of electrolyte imbalances was reported to be significantly associated with 

the length of the prostatectomy procedure itself (Moorthy & Philip, 2002). It is 

reported that there were bradycardia and anxiety when the duration of TURP 

exceeded 60 minutes. Moreover, there was correspondence between the reduction of 

serum sodium and increased serum potassium (Petrusheva et al., 2015). Some other 

studies have also reported that an increased morbidity when the duration of the 

procedure exceeds 90 minutes (Afzal, Mammen, & Abraham, 2002; Boukatta et al., 

2013; Demirel et al., 2012; Petrusheva et al., 2015). The duration of the procedure 

was directly linked to the size as well as volume of prostate tissues resected during 

the procedure.  

2.4.2 Amount of Irrigation Fluids 

This on the other way was associated significantly with increased amount of 

absorbed irrigation fluid, electrolyte imbalances and TURP syndrome in general 

(Boukatta et al., 2013) 

2.4.3 Types of Irrigation Fluids 

The types of the fluid for irrigation also has been reported to be one of the factors 

associated with the TURP syndrome. A mixture of sorbitol, 2.7%, and mannitol 

0.54% (195 mOsm/L) is also commonly used in most countries. These types of fluids 
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are hypotonic. They are also reported to have significant water absorption, especially 

when irrigation fluid is pressurized (R. Hahn, 2005; Petrusheva et al., 2015). The use 

of mannitol is also associated with hyperglycemia (R. Hahn, 2005). Han et al. found 

a significant increase of serum potassium during the absorption of sterile water 

intraoperative. This type of hyperkalemia was explained by inability of the sterile 

water to hold isotonicity of the plasm (Moorthy & Philip, 2002).  

2.4.4 Height of the Irrigating Fluid to the Operating Table 

Some of the other studies have reported the effects of height in the drop rate and 

fluid absorption, which also affects hydrostatic pressure at the prostatic bed. The 

ideal height of irrigating fluid is about 60 cm, so that approximately 300 mL of fluid 

is obtained per minute during resection for good prostate vision (Petrusheva et al., 

2015). To counteract the effects of the height of irrigating fluids on TURP syndrome, 

some studies have decided to use fixed irrigation fluid column height at 60 cm. This 

helps other determinants to be assessed for changes in serum electrolytes during 

TURP surgery (Gupta et al., 2010). 

2.4.5 Size of the Prostate Gland 

The size of the prostate gland to be resected was also reported to be one of the factors 

contributing to the development of electrolyte imbalances following prostatectomy.  

Patients who had prostate gland size larger than 45g were at an increased risk of 

developing electrolytes imbalances. This is because the procedure was expected to 

take a longer time (Fujiwara et al., 2014; Rassweiler et al., 2006).  

2.5 Bipolar and Monopolar TURP 

During Bipolar TURP, physiologic saline is used as the irrigation fluid. This aims at 

addressing a fundamental concern posed by conventional Monopolar TURP, which 

tends to use hypo-osmolar irrigation. The use of physiological saline, specifically in 

bipolar TURP reduces the risks of both dilutional hyponatremia as well as 

eliminating TURP syndrome  (Liu, Huang, Chou, Wang & Huang, 2003). 

  



11 

2.6 Conceptual Framework 

Figure 1 presents the conceptual framework used in this study. All the three 

categories of the independent variables have direct effect in causing electrolytes 

derangement. 

Independent variables                                                                 Dependent variable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual Framework 
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 Serum electrolytes 

Electrolytes imbalance 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Study Designs and Approach 

The prospective cross-sectional approach was adopted for this study; the approach 

enabled the collection of data from Benjamin Mkapa Hospital for TURP patients for 

a selected period of study (December 2019-February, 2020). 

3.2 Study Site 

The study was conducted in Benjamin Mkapa Hospital (BMH) in the Dodoma 

region, a Capital city of Tanzania whose Coordinates landmark is 6.229805
o
S 

35.847491
o
E. It is a tertiary public hospital in Dodoma. It was opened 1n 2015. 

Urological department is among many departments available in this Hospital. The 

department has three specialists and two registrar doctors. TURP which began in 

2018, is among the many specialized operations done in this department others being 

renal transplantation and extracorporeal shock wave lithotripsy for treatment of 

gallstone and kidney stone. 

3.3 Study Population  

All patients with BPH in the selected period (December 2019 to February 2020).  

3.4 Inclusion and Exclusion Criteria 

3.4.1 Inclusion Criteria 

i. All patients who had undergone TURP at BMH in the covered time (Nov 2019 

to Feb 2020).  

3.4.2 Exclusion Criteria 

i. All patients who had not willing to participate in the study  

ii. Uncontrolled diabetic patient in the covered period 

3.5 Study Sample and Sample Size 

Only BPH patients who had undergone TURP admitted in surgical wards at BMH 

from December 2019 to February 2020 were enrolled for the study. The sample size 

of this study (n) was calculated using the Cochran Formula and its modification. 

  



13 

Whereas: 

  : Hypothetical sample 

n: sample size 

p: prevalence of patients having electrolyte imbalance after TURP  

 : Maximum error of the study. 

z: Standard average deviation corresponding to a level of significance 

For this study, the following are the values of parameters: 

The selected level of statistics is 5% 

 =0.05 

1.96z   

p= 38%  prevalence of patients who had undergone TURP getting electrolyte 

imbalance in Pakistan (Ataf J.,2016) 

   
        

  
 

                   

     
     

Hypothetical sample        

  
  

  
  

 

 
   

  
   

  

    

Where n=72 

3.6 Sampling Technique and Procedure 

Convenient sampling methods was employed in which all in patients undergoing 

TURP procedures admitted in surgical wards at Benjamin Mkapa Hospital from 

December 2019 to February 2020 were enrolled for the study. 

3.7 Data Collection Methods and Tools 

Data collection was done through direct observation and questionnaires with the help 

of two trained staff from the Urology Department and one staff from the Laboratory 

Department in BMH. The presumptive diagnosis of the patient was recorded as co-

morbidity by taking history from the patients, and documented information and    

Demographic data was recorded by the aid of the questionnaires. 
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 Through the aid of abdominal ultrasound prostatic size was recorded in gram for 

each patient and filled in the questioner. The duration of the surgical procedure in 

minutes was recorded in minutes where by the time of insertion of the resectoscope 

in the bladder through urethra was recorded   and at the end of the procedure when 

the surgeon stopped resecting the prostate gland was also recorded. The volume of 

irrigation fluid used during the procedure was recorded in litres. Normal Saline was 

the fluid which was used for irrigation in all patients. The volume of intravenous 

fluid used was recorded before operation, during operation and 24hours after 

operation in litres. 

Serum electrolytes were taken in a red-topped bottle preoperatively and 24 hours 

after operation and were sent directly to the Laboratory at Benjamin Mkapa Hospital. 

Serum electrolyte was analyzed using blood gas analyzer XL 600 Machine with the 

calibration of the following normal ranges; Serum sodium 135 to 145 mmol/L, serum 

potassium 3.5 to 5mmol/L, serum chloride 95 to 105mmol/L in less than 10 minutes 

after a sample was taken. Changes in serum sodium, potassium, and chlorine levels 

were correlated with the volume of the fluid used in irrigation, volume of fluid used 

in intravenous and the duration of the procedure. 

Procedure; The Patients were placed in a lithotomy position, through aseptic 

technique the patients were dressed at the abdomen, genitalia, and perineum. Supra 

pubic catheterization was done. By the use of giving set suprapubic catheter was 

connected to the container for irrigating urinary bladder. Normal saline was used as 

irrigation fluid, using a cylindrical glass vessel placed at the height of 60 cm, 

measured from the level of the pubic symphysis of the patient on the operating table. 

Bipolar TURP (B-TURP) procedure began by inserting the resectoscope into the 

urinary bladder through urethra. Then dissection of prostate began through screen 

visualization.  

3.8 Data Processing and Analysis  

Manual data cleaning to check for completeness was done.  Data collected were 

coded, entered into a computer, and checked for normality by using graphs such as 

histogram, skewness, and kurtosis before analysis. Data processing and analysis were 

done using data software called Statistical Package for Social Science (SPSS) version 
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22. Pre and postoperative serum electrolyte levels were measured and compared. 

Further, the significance statistical associations between variables were tested 

through statistical tests (Chi-square) and logistic regression, and t-test statistics tested 

the difference between mean measurements. 

3.9 Variables Definition 

3.9.1 Independent Variables 

These were the age of the patient, the duration of the procedure, Irrigation fluid, Pre- 

Operation Co-morbidities, Pre-Operation serum electrolytes, the volume of the 

prostate.  

3.9.2 Dependent Variables 

Serum electrolyte imbalance  

3.10 Validity and Reliability 

• Validity 

- Ensured through consistently using the same assistant researchers  

- Use of standardized questionnaire and check list 

- The study was done in the same hospital where electrolyte was analyzed in 

the same laboratory. 

 

• Reliability  

– Training assistant researchers 

– Serum electrolyte analyzed in accredited laboratory 

3.11 Data Quality Control 

During data collection, the following measures were undertaken to ensure the quality 

and authenticity of the study.  

1. Data collecting tools were constructed and used to fill the patient’s 

information.  

2. Patients’ data required in the study were documented directly to the collecting 

tool by the operating surgeon and trained research assistant who were present 

during data collection as an observer during surgery.  

3. Training of research assistants on how to use questionnaire was done. 
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3.12 Ethical Consideration 

Ethical clearance was sought from the University of Dodoma Ethical Committee. 

Permission to conduct the study at Benjamin Mkapa Hospital was requested by the 

Director-General of BMH. 

Every participant was informed of the objectives, risk and benefits of this study and 

was assured that their participation was purely voluntary and they were free to 

withdraw at any time. The participants were assured of confidentiality that the 

information they gave would be for the research purposes and confidentiality was 

highly observed. Prior to participation, clients signed or put a thumb print on assents 

and consents respectively during the period of study, taking into account that, the 

expected benefits of the study included improving subsequent care of patients at 

BMH.  

3.13 Dissemination of Results 

The final dissertation report based on well analyzed and processed data will be 

disseminated to the University of Dodoma, Ministry of Health, and the Office of the 

Director of Benjamin Mkapa Hospital. Also, the findings will be published in a peer-

review Journal. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Results 

4.1.1  Overview 

This chapter presents the study findings according to the key theme and in line with 

the study’s objectives. The chapter consists of four sections; section 4.1.1 present An 

Overview of the findings, section 4.1.2 presents the description of patients 

characteristic, section 4.1.3 shows the type of comorbidities, section 4.1.4 shows the 

level of serum electrolyte before TURP, section 4.1.5 shows the level of serum 

electrolyte changes after TURP and the last section 4.1.6 is about factors associated 

with serum electrolyte changes during TURP. 

4.1.2 Patients’ Characteristics 

There were 112 BPH patients who were attended during the period of this study. 

However, only 85 patients out of those met inclusion criteria and hence were 

recruited in this study. The mean age of the participants was 68.2years. The largest 

group was above 70 to 79 years (35.3%) (Figure 2).  

 

Figure 2: Ages of the Participants in Years 

4.1.3 Types of Co-morbidities among Participants 

Before TURP was undertaken, patients were screened for various other diseases (co-

morbidity). Among all participants, 36% had no co-morbidity, while most (64%) of 

them had at least one co-morbidity. The most common co-morbidity among TURP 

patients was Hypertensive Heart Diseases (HHD) (17%) and Spondylosis (17%). 
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Other reported co-morbidities among patients were Hypertension and Chronic kidney 

disease, Arrhythmias, Orchitis, Peptic Ulcer Disease, and Renal Cyst (Table 1).  

Table 1: Distribution of Co-morbidities among the Study Participants 

Comorbidities Frequency (n)  Percentage (%) 

No 31  36.5 

Yes 54  63.5 

Type of co-morbidity 

 Urinary tract infection 4  7.4 

Hernia 4  7.4 

Bladder mass 4  7.4 

Arrhythmias 1  1.9 

Cystitis 2  3.7 

Hypertensive heart disease 9  16.7 

Spondylosis 9  16.7 

Diabetes 6  11.1 

Anaemia 3  5.6 

Chronic Kidney Disease 4  7.4 

Orchitis 1  1.9 

Peptic ulcer disease 3  3.7 

Renal cyst 1  1.9 

 

4.1.4 Serum Electrolyte Changes before TURP among Participants 

A total of 31 (36.8%) out of 85 patients had electrolyte disturbances. Among patients 

with electrolytes imbalance 12 (38.7%) had hypernatremia, 7 (22.6%) patients had 

hyponatremia, 6 (19.4%) had hyperkalemia while, 2 (6.5%) had hypokalemia. 

Hyperchloremia was found among 6 (19.4%) and hypochloremia in 2 (6.5%) of all 

31 patients with electrolytes imbalances pre operatively (Table 2). 
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Table 2: Status of Electrolytes among the Participants with BPH before TURP 

 Frequency (n) Percentage (%) Mean ± SD 

Electrolyte imbalance (mmol/L) 

No 54 63.5  

Yes 31 36.5  

Serum sodium  

Normal (135 to 145) 12 38.7 140.02 ± 5.07 

Hypernatremia (>145) 12 38.7 147.60 ± 1.74 

Hyponatremia   (<135) 7 22.6 129.65 ± 5.99 

Serum potassium  

Normal (3.5 to 5.0) 18 58.1 4.17 ± 0.58 

Hyperkalemia (>5.0) 6 19.4 5.52 ± 0.39 

Hypokalemia (<3.5) 7 22.6 3.19 ± 0.74 

Serum chloride  

Normal (95.0-105.0) 23 74.2 98.65 ± 3.47 

Hyperchloremia (>105.0) 6 19.4 107.87 ±2.24 

Hypochloremia (<95.0) 2 6.5 93.06 ± 2.74 

 

4.1.5 Serum Electrolyte Changes after TURP among Participants with BPH 

A total of 24 (28.2%) of all the patients who underwent TURP had different 

electrolyte imbalances.  Among all patients with post TURP electrolyte imbalances, 

12 (50%) patients had hypernatremia, 3 (12.5%) had hyponatremia, 4 (17.4%) had  

hyperkalemia, 17.4% had hypokalemia, (4.2%) had hypochloremia and (8.3%) had  

hypochlorinemia (Table 3). 
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Table 3: Status of Electrolytes among the Participants with BPH After TURP 

 Frequency (n) 

Percent 

(%) 

Mean ± SD 

Electrolyte imbalance (mmol/L) 

No 61 71.8  

Yes 24 28.2 

Sodium level 

Normal (135 -145.0) 9 37.5 140.25 ± 4.05 

Hypernatremia (>145.0) 12 50.0 148.12 ± 3.14 

Hyponatremia (<135.0) 3 12.5 133.47 ± 1.22 

Potassium level  

Normal  (3.5 to 5) 15 65.2 4.21 ± 0.56 

Hyperkalemia (>5) 4 17.4 5.57 ± 0.52 

Hypokalemia (<3.5) 4 17.4 3.31 ± 0.16 

Chlorine level  

Normal (95 to105) 21 87.5 98.75 ± 4.05 

Hyperchloremia (>105) 1 4.2 106.61 ± 2.01 

Hypochloremia (<95.0) 2 8.3 92.01 ± 4.09 

 

4.1.6 Serum Electrolytes Change Caused by TURP procedure among Patients 

with BPH 

Statistically there was no significant change of serum electrolyte after TURP Sodium 

ion had P-value of 0.709, Potassium ion had P-value of 0.61 and Chlorine had P-

value of 0.825  (Table 4). 

Table 4: Association of Serum Electrolyte Changes After TURP 

 

Electrolyte 

Before TURP After TURP Mean difference 

P value 

Sodium  140.02±5.07 140.25±4.05 0.24 0.71 

Potassium  4.17±0.6 4.21±0.56 0.04 0.61 

Chloride  98.65±3.48 98.75±2.63 0.09 0.83 
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4.1.7 Factors Associated with Serum Electrolyte Changes among Study 

Participants 

Under univariate analysis, only age of the patients and irrigation fluid were the 

independent predictors of electrolytes imbalance. Patients aged more than 60 years 

were 1.67 times more likely to have electrolytes imbalance compared to patients 

whose age was less or equal to 60 years and the difference was significant (COR = 

1.67, 95% CI = 1.197-2.293, P = 0.025). Also patients who had received irrigation 

fluid greater than 25 litres after TURP were 1.66 times more likely to have 

electrolytes imbalance than those who received less or equal to 25 litres of irrigation 

fluid and the difference was significant (COR = 1.66, 95% CI = 0.299- 0.960, P = 

0.007). 

When all covariates were adjusted for each other during multivariate analysis, still 

age of the patients and irrigation fluid remained the independent predictors of 

electrolytes derangement among the participants. Patients aged more than 60 years 

were 1.23 times more likely to have electrolytes imbalance compared to patients 

whose age was less or equal to 60 years and the difference was significant (AOR = 

1.23, 95% CI = 0.057-0.962, P = 0.044). Moreover, patients who had received 

irrigation fluid greater than 25 litres after TURP were 2.65 times more likely to have 

electrolytes imbalance than those who had received less or equal to 25 litres of 

irrigation fluid and the difference was significant (AOR = 2.65, 95% CI = 0.201- 

0.910, P = 0.004) (Table 5). 
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Table 5: Logistic Regression Analysis of Predictors of Electrolyte Derangement 

 Electrolytes 

imbalance 

 

Covariates Yes:  

n (%) 

No:  

n (%) 

COR (95% CI), P AOR (95% CI), P 

Age (years)     

≤60 4 14 Ref  

>60 20 47 1.67 (1.197-2.293), 0.025 1.23 (0.057-0.962), 0.044 

Comorbidities     

No 9 22 Ref  

Yes 15 39 1.06 (0.400-2.282), 0.902 0.99 (0.38-2.623), 0.997 

IV infusion (L)     

≤1.5 10 27 Ref  

>1.5 14 34 0.484 (0.197-1.880), 

0.301 

0.51 (0.202-1.3090, 0.163 

Duration (min)     

≤60 10 31 Ref  

>60 14 30 0.35 (0.401-3.119), 0.113 0.99 (0.964-1.028), 0.789 

Irrigation fluid (L)     

≤25 5 22 Ref  

>25 19 39 1.66 (0.299-0.960), 0.007 2.65 (0.201-0.910), 0.004 

 

4.2 Discussion and Study Limitation 

4.2.1 Discussion 

The study, like other studies, involved elderly population as the most affected 

population. The majority (77.6%) of the patient in this study were above 60 years 

and the mean age was 68.2 years. Which is similar to the study of Abdallah M. et al. 

2014 who had mean age of 67.7 years. This is consistent with the pathophysiology of 

the disease as well as the theories of the pathogenesis of prostate enlargement. It was 

earlier reported that more than half of the males aged over 60 years had 

histologically proven prostatic hyperplasia (Khan, Rehman, Khattak, & Ahmad, 

2017). 
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In this study, more than one-third of the patients had electrolyte imbalance before the 

operation. This finding is similar to other studies which reported preoperative 

electrolyte imbalances and its effect in preceding TURP surgery (Ishio et al., 2015; 

Karadeniz et al., 2016). Sodium was the most deranged electrolyte where it had more 

than half of patients with electrolyte imbalance. These findings are similar to other 

studies that have shown a decrease in sodium levels preoperatively with potential to 

affect functions after TURP (Ishio et al., 2015). Hyponatremia is one of the common 

electrolyte imbalance during TURP, in other settings (Altaf, Arain, Devrajani, & 

Baloch, 2016; Muhammad et al., 2010). So the patient with preoperative 

hyponatremia, is at highest risk of developing hyponatremia manifestations during 

surgery (Altaf et al., 2016; Ishio et al., 2015; Nakahira et al., 2014). 

This may be explainable by the fact that most of the patients were elderly and 

partially with co-morbidities, which were more than two-thirds of our study 

population. Other studies have reported the elderly population to be at more risk of 

developing electrolyte imbalance both preoperatively and postoperatively (Ishio et 

al., 2015; Nakahira et al., 2014). 

However, electrolytes results in most cases were interpreted late either during 

surgery or after surgery in this study. This hindered earlier intervention and 

correction. This study also has shown the importance of doing all the necessary 

investigations before operation, especially TURP patients. The pre-operation 

electrolyte status of the patient for TURP is critical. Despite being the gap in our 

study, serum electrolytes should be taken earlier, and any imbalances should be 

corrected earlier before TURP.  

This study has found that, 28.2% of the participants had electrolyte imbalances after 

TURP procedure. This finding correlates with other studies used the similar 

management approach and reported prevalence electrolyte imbalance after TURP of 

about 29.6% (Khan et al., 2017), 38% (Altaf J. et al, 2016) and 23.6% (Ather H., 

2015)  This may be explainable by similarity in mean age as well as type of the 

diathermy and irrigation fluids used in these studies. Other studies have also reported 

the incidence of electrolyte disturbances occurring after TURP ranging from 10% to 

about 30%. Despite numerous recommendations from other studies such as use of 
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1.5% glycine as an irrigation fluid or the use of sterile distilled yet there is little 

evidence of decreasing incidence of electrolyte imbalances after TURP procedure 

(Gupta et al., 2010; Khan et al., 2017; Pasha et al., 2015). However, most of the 

studies have recommended the use of preoperative parameters in predicting and 

hence minimizing the co-morbidities from electrolyte imbalances (Fujiwara et al., 

2014; Rassweiler et al., 2006). 

In this study also there was an increase mean levels of all electrolytes. Sodium 

increased by 0.236mmol/L, Potassium by 0.044mmol/L and Chlorine by 

0.095mmol/L. Increase of Sodium in this study was different from many studies of 

TURP patients which had a decrease in mean sodium levels (Gupta K et al 2004, 

Abdallah M et al), the increase of Sodium and Chlorine was due to the use of Normal 

saline as an irrigation fluid. The increase of mean level of potassium in this study 

was similar to many studies (Gupta K et al, Abdallah M. et al).it is due to the use of 

normal saline as an irrigation fluid which causes haemolysis and thus increase in 

potassium level (Dissayabutra T. et al, Dec. 2013) 

  In this study, there was found no significant changes in electrolytes postoperatively. 

Our findings are similar to that done by Karadeniz et al  (Karadeniz et al., 2016). 

Bipolar, coupled with normal saline (0.9% saline), was reported to have very 

minimal effects in serum electrolytes, especially sodium levels (Karadeniz et al., 

2016). The bipolar resection was introduced into clinical practice to help surgeons 

first to work with isotonic saline as an irrigation solution and in a low-voltage 

current. These made the possibility of resection and cauterization at the same time. It 

also reported that bipolar resection ensures better vision quality, reduces tissue 

damage compared to monopolar resection. Above all, it prevents TURP syndrome 

(Collins, MacDermott, Bradbrook, Keeley Jr, & Timoney, 2005). Therefore, this had 

positive impact even in our findings, as there were no significant changes in serum 

electrolytes. 

The study has shown presence of association of increase in age with the electrolyte 

imbalance. The more advanced in age one is, the more one is exposed to risk of 

development of electrolyte imbalance after TURP. It is similar to most of the studies 

where, age was one of the common risk factor for the developing post-operative 
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complications after TURP and hence should not be under rated (Khan et al., 2017; 

Pasha, Khan, Jamal, Wahab, & Ashraf, 2015). Also, about 50% of TURP patients 

reported moderate to severe symptoms (Aoun, Marcelis, & Roumeguere, 2015; Zhao 

et al., 2010). Also, due to the disease progression elderly population will show the 

symptoms. At an earlier stage, prostate enlargement is asymptomatic (Wen et al., 

2015). 

However, this study indicates that for using more than 25 litres of irrigation fluids in 

TURP, patients were 2.65 times more likely to have post electrolyte derangement 

than using less than 25 litres. This finding implicates that, despite of the importance 

of the irrigation fluids during the procedure, yet the surgeon has to do the best to 

minimize the amount of the irrigation fluids. This in other way may mean that the 

surgeon has to minimize the duration of the surgery, use recommended length of  

fluids from the pubic symphysis as well as estimated prostate weight and resected 

prostatic tissues (Fujiwara et al., 2014). Other studies has reported that, using excess 

of non-conductive type of the irrigation fluid (which contains no electrolytes) may 

result into electrolytes derangements during or after the procedure (Fujiwara et al., 

2014; R. Hahn, 2006). Despite its usefulness in removing prostate debris, blood and 

clots it was reported in different studies to be one of the key cause of the electrolytes 

imbalances as well as TURP syndrome (R. Hahn, 2006; Nakahira et al., 2014).  

The study also has shown that majority of the study participants (64%) had co-

morbidities apart from an enlarged prostate. Due to their age, the elderly population 

is faced with many other pathologies (Menon et al., 2016; Valiathan, Ashman, & 

Asthana, 2016). This is due to their decreased immunity. This group of people is also 

faced with diseases that lower immunity. These are like diabetes mellitus (Menon et 

al., 2016) and Hypertensive heart disease which was the most common comorbidity 

in our study (Zdrojewski et al., 2016).  

Knowing the co-morbidities of the patient to undergo surgery has been reported to be 

very important. As the comorbidities may affect the intervention, for example, during 

TURP, hypertension in our study and other cardiovascular diseases are liable to 

electrolyte change, and the patient may suffer a severe effect (Lapage & Wouters, 
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2016). Other studies have reported that anesthetic complications accelerated with 

other comorbidities during surgery (Khan et al., 2017; Lapage & Wouters, 2016).   

In our study, spondylosis was also one of the common comorbidity among our 

participants.  Spondylosis is the complication of prostate enlargement when it has a 

metastasis of carcinoma prostate. Spondylosis has no direct physiological link with 

the interventions of prostate enlargement. However, it may impose the barrier in 

positioning the patient for regional anaesthesia (spinal anaesthesia) and pain 

management (Nakahira, Sawai, Fujiwara, & Minami, 2014; Worley et al., 2016), it 

may therefore lead to general anaesthesia (R. G. Hahn, 2000; Reeves & Myles, 

1999), which in other studies has reported to contribute to electrolyte imbalance 

during TURP (Horosz, Nawrocka, & Malec-Milewska, 2016; Nakahira et al., 2014). 

4.2.2 Study Limitations 

Serum electrolytes results preoperatively could not be obtained on time. Hence some 

patients entered in operation with electrolytes imbalances. Serum electrolytes could 

not be monitored intraoperative. Hence, we could not ascertain the electrolytes 

changes intraoperative. This study was conducted in a setting that was ising only 

bipolar resection. Hence, we could not compare the outcome with the monopolar 

TURP resections. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

There is a great need for screening electrolytes imbalances among patients scheduled 

for TURP preoperatively. Most of the patients for TURP in our setting are geriatric 

population and hence need a close following up both preoperatively and 

postoperatively. Some of the participants had comorbidities, which also can 

predispose the patient to electrolytes imbalances both preoperatively and 

postoperatively. This study has identified that some of the patients had electrolyte 

imbalances preoperatively. However, the findings of serum electrolyte levels were 

not obtained on time to be corrected preoperatively.  

There were no significant electrolyte changes after TURP in this study. The use of 

bipolar TURP probe with saline has reduced the risk of the patients to develop TURP 

syndrome as well as electrolyte imbalances. It is therefore a safe procedure which 

can be applied in any setting. 

In this study, irrigation fluid and age of patients have shown to be the risks factor for 

electrolyte imbalance after TURP. 

5.2 Recommendations 

There should be thoroughly preoperative investigations of the preoperative patients, 

specially prepared for the TURP. This is because in our setting, most of the age 

population is above 60 years. These are at risk of not only comorbidities, which are a 

risk during operation, but also they have impending electrolytes imbalances. 

Bipolar resections should be promoted and used in other centres as they reduce the 

risk of predisposing patients to developing electrolytes imbalances. 

To use the minimum amount of fluid used in irrigation in order to void electrolyte 

imbalance 

For future research the suggested areas are the research on serum electrolyte on other 

age groups apart from TURP patients to be compared with the findings in this study 

which was only based on older men (above 50years), the research on other serum 
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electrolytes such as Calcium and Bicarbonate. The study to be done regarding 

intraoperative change of serum electrolyte during TURP is also suggested. 
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APPENDICES 

Appendix I: Informed Consent English 

Greetings! 

My name is GILBERT WERNER SANGA from the UNIVERSITY OF DODOMA; 

I am conducting a study on understanding POST TURP SERUM ELECTROLYTES 

CHANGES AMONG OPERATED CASES AT BENJAMIN MKAPA HOSPITAL. 

PURPOSE OF THE STUDY. 

The information obtained from this study will help the health care workers on  

i. Supplement the existing knowledge on how to improve TURP procedure 

ii. Prevent potentially morbidities and mortalities resulting from TURP 

procedures.  

iii. The study will also improve local understanding of TURP and its 

associated complications. 

iv. Will improve post TURP patient care. 

If you agree to join the study, you will be required to answer all the questions that 

will be asked by the investigator in the questionnaire, and your samples will be taken 

for investigations. 

Confidentiality 

All information that will be collected from you will be treated confidential and will 

not be used for any other purpose other than this study. 

Risks 

We do not expect that any harm will happen to you because of joining in this study.  

Rights to Withdraw and Alternatives 

Taking part in this study is completely your choice. If you choose not to participate 

in the study or if you decide to stop participating in the study is your choice, and no 

one will force you. Refusal to participate or withdraw from the study will not involve 

penalty or loss of any benefits.  
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Benefits 

Participating in this study, you will contribute to increasing knowledge on improving 

the services and hence preventing morbidities and mortalities to our patients. 

Whom TO CONTACT 

If you have any question, suggestion or advice about this study, please contact; 

GILBERT WERNER SANGA  

UNIVERSITY OF DODOMA 

P.O BOX, 

DODOMA. 

          Do you agree to participate?  

Write the word ‘Yes’ if you agree………………….. 

I, ______________________________ have read the contents in this form. My 

questions have been answered. I agree to participate in this study. 

Signature of participant _____________________   

Signature of investigator ______________Date of signed consent-----------------------

--- 
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Appendix II: Questionnaire 

A. SURGEON 

i. Registrar 

ii. Urologist 

 

B. BIOGRAPHY 

i. Name 

ii. Age 

iii. Weight 

iv. Height 

v. Estimated surface are 

C.  COMORBID… YES 

                    …..NO 

type of comorbid (mention) 

 

D. LOWER URINARY TRACK SYMPTOMS (ipss- score)…… 

 

E. SERUM ELECTROLYTE 

   i. Before operation  Na
+
………   K

+
………, Ca

+
……… 

                                       BCO
3-………..,

 CL
-
……… 

  ii. After operation    Na
+
………., K

+
………, Ca

+
….…. 

             HCO
3-

…….., CL
-
………. 

F. FAST BLOOD GLUCOSE  

   I. Before operation 

    ii. After operation 

BODY TEMPERATURE IN CELSIUS 

   i. Before operation 5 minutes 

   ii. After operation  5 minutes 
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F. AMOUNT AND TYPE OF FLUID USED IN LITRES 

     i. IV fluid.    RL……. 

                          DNS…… 

                           NS…….. 

ii. Irrigation fluid used intraoperative……………….in litres 

G. BLADDER FINDINGS 

i. Normal 

ii. Hyperemia 

iii. Vascular anomalies 

iv. Others (mention) 

H. OTHERS 

i. Size of the prostate (from abdominal pelvic ultrasound) 

ii. Prostate volume resected………… 

iii. Duration of operation of resection of prostate in minutes  
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Appendix III: Research Permit from the University of Dodoma 
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