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Abstract: This thesis aims to examine the effects of the systemic immune response triggered by the transurethral enucleation 

and resection of the prostate (TRERP). 60 patients with benign prostatic hyperplasia (BPH) were randomly classified into 

enucleation group and resection group. The level of WBC, serum IL-6, IL-8, CRP, IgG, IgA, IgM, CD4+, CD8+,and ratio of 

CD4+ to CD8+ (BPH)were compared and analyzed preoperatively and on the 1st, 3rd, 5th of postoperative day. The result 

demonstrates the statistical significance of the differences between the two groups on the amount of resected tissues, 

postoperative blood loss, and operation time. To the contrary, there was no statistical significance of the differences on WBC, 

IL-6, IL-8 and CRP level. To elaborate, on the 1st postoperative day, the values of WBC, IL-6, IL-8 and CRP level were 

significantly higher, whereas the values of IgG, IgA, IgM, CD4+, CD8+ level and ratio of CD4+ to CD8+ of both groups were 

significantly lower. On the 3rd postoperative day, there was statistical significance of the differences between two groups on 

WBC, IL-6, IL-8, CRP level. On the 5th post operative day, however, no statistical significance of differences existed on the IgG, 

IgA, IgM, CD4+, CD8+ level and ratio of CD4+ to CD8+. It is concluded that compared to the transurethral resection of the 

prostate (TURP) for Benign prostatic hyperplasia (BPH), TRERP has prominent advantages of more radical resection, less blood 

loss and less immune suppression. 
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1. Introduction 

The Benign prostatic hyperplasia (BPH), common seen 

among the elderly male, may trigger the lower urinary tract 

symptoms which have a serious impact on the life quality of 

the patients. There are approximately 20% of them requiring a 

surgical treatment [1, 2]. Granted, the transurethral resection 

of the prostate (TURP) is regarded as the golden standard in 

treating BPH. This approach, however, is still insufficient in 

several aspects such as incomplete glands-cutting, 

postoperative reoccurrence, and infective complications [3, 4]. 

Recently, an ingenious minimally invasive endoscopic 

technology known as transurethral enucleation and resection 

of prostate (TUERP) has emerged for BPH treatment [5]. 

Compared to the conventional TURP technique, the TUERP 

bears clear advantages of better security, less blood loss and 

surgery time, and more complete glands-cutting [6-8]. 

As a special form of trauma, surgery will trigger the stress 

response which can stimulate the immune supression and 

homeostasis changes. To stimulate the mononuclear 

phagocyte system, for instance, can secrete a variety of 

cytokines such as interleukin (IL), white blood cell (WBC) 

and C-reactive protein (CRP) [9, 10]. The elevation of these 

cytokines closely corelates with the extent of surgical trauma. 

Granted, the transurethral enucleation and resection of 

prostate is minimally invasive. As a risky operation, however, 

it will inevitably trigger the stress response and supression of 

cellular immune function [11]. Currently, hardly any relevant 

studies have been published about the impact of postoperative 

immune function and stress response. Further research should 
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be done to Table out whether TUERP will increase 

petioperative risk and speed up the patients' recovery. By 

comparing the effect of Transurethral resection of the prostate 

(TURP) on immune and stress response to that of 

Transurethral enucleation and resection of prostate (TUERP), 

this thesis demonstrates the relative alternation and changes 

triggered by the urethral minimally invasive surgery. 

2. Materials and Methods 

2.1. Study Design 

Sixty patients with BPH were enrolled between January 

2013 and February 2014 from in patients, who age between 56 

to 85 (the average age was 68.9±7.1). Used random number 

table randomly divides 60 participants into the TUERP group 

and the TURP group. There was no statisticallydifference in 

age, IPSS, prostate volume, QOL score and the maximum 

flow rate (Qmax) between two group (Table 1). Clinical 

manifestation of patients in two groups had various degrees of 

dysuria and history of retention of urine, digital rectal 

examination, prostate sonography, MR imaging in assessing 

the pelvic cavity, and the PSA test for prostate cancer. The 

exclusion criteria for this study included patients with severe 

infection, and combination of hepatic and renal dysfunction, 

diabetes mellitus, coronary heart disease, immune system 

disease and patients with hormone therapy. 

Table 1. Comparison the general index pre-operation between the TUERP group and the TURP group. 

Group Age (y/o) Prostate Volume (ml) PSA (ng/ml) IPSS QOL Qmax (ml/s) 

The TUERP group 70.5±7.4 61.3±18.1 2.5±0.7 22.9±5.6 5.0±1.1 9.2±2.5 

The TURP group 67.4±6.3 60.1±19.6 2.6±0.6 21±6.1 4.9±1.5 8.5±2.3 

 

2.2. Experimental Method 

Application of automated hematology analyzer (Beckman 

Coulter lnc.) determine peripheral white blood cell count. 

Using the immune turbidity analysis quantitative detect serum 

CRP concentration (kid was provided by the US Roche 

company). Apply ELISA detect IL-6, IL-8 (kid was provided 

by Shanghai Heng yuan Biochemicals Ltd.) 

2.3. Operation Methods 

All operations in two groups were done or supervised by a 

single chief surgeon. Under spinal anesthesia the patient was 

placed in the lithotomy position. Transurethral enucleation 

andresection of the prostate (TUERP), using the Gyrus plasma 

kinetic system, is a unique surgery which was initiated and 

propagated at a 2006 AUA Meeting. The TURP group 

resected hyper-plastic prostate tissue till the plane of the 

prostatic capsule by applying plasma kinetic resection of 

prostate. While, unique feature of TUERP is that the prostate 

is transurethrally enucleated and resected using a bipolar 

plasma kinetic resectoscope.The procedure was performed as 

follows.To develop the plane of surgical capsule, the 

hyperplasia prostate tissuewas dissected from the capsule 

plane. The blood vessels to the hyperplasia were coagulated at 

the time of dissection.Then, retrograde transurethral resected 

prostatic hyperplasia tissue [5]. After flushing out the prostate 

tissue of both groups, indwelling urinary catheter for 7 days 

and continuous bladder irrigation for one day. 

2.4. Measures 

All patients were assessed perioperatively and followed at 

the 1st, 3th and5th day postoperatively.The preoperative and 

postoperative parameters includedthe level of peripheral white 

blood cell (PWBC), C-reactive protein (CRP), IL-6, IL-8. 

Patient baseline characteristics, perioperative data, and 

postoperative outcomes were compared.Record the duration 

of operation, blood loss during operation, the amount of the 

resected tissues, and postoperative complication, etc. 

2.5. Statistical Analysis 

We conducted a statistical analysis by using SPSS13.0 

analysis software. We showed the data by . 

Measurement data were examined by the mean number of two 

samples. P<0.05 is considered as statistically significant. 

3. Results 

Patients in two groups were completed operation 

successfully. Blood lossduring the operation in the TUERP 

group and the TURP group were 90.2±18.2ml and 

110,0±20.6ml respectively (P<0.05). The amount of resected 

tissues in the TUERP group and the TURP group were 

44.8±4.3ml and 31.1±2.8ml (P<0.05). The duration of 

operation in the TUERP group and the TURP group were 

43.4±10.1min and 54.6±9.9min (P<0.05). The results showed 

that compared with baseline both groups’ IPSS was decreased 

and Qmax was increased significantly at 6 to 14 months 

follow-up postoperatively (P<0.05). Moreover, there was no 

significant difference between two groups (P>0.05). All 

patients in two groups without urinary incontinence and 

urethral stricture and other complications postoperatively. 

There were no significant difference of the level of PWBC, 

IL-6, IL-8 and CRP between two groups at baseline (P>0.05). 

At the first day postoperatively, the level of PWBC, IL-6, IL-8 

and CRP in two groups were significantly higher that baseline 

(P<0.05).At the 3th day postoperatively, there were 

statistically different between two groups of the level of 

PWBC, IL-6, IL-8 and CRP (P<0.05). At the 5th day after 

operation, the levels of PWBC, IL-6, IL-8 and CRP in two 

groups were similar to the level at baseline. There were no 

statistically significant (Table 2). 
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Table 2. The change of the level of PWBC, IL-6, IL-8 and CRP. 

Group  Baseline 1st day 3th day 5th day 

TUERP WBC(109/L) 5.3±0.9 8.3±1.2* 6.8±0.9* 5.9±0.8 

 CRP(mg/L) 5.8±1.3 42.9±5.6*△ 33.0±7.0*△ 8.5±3.3 

 IL-6(pg/mL) 7.4±2.6 53.2±9.4*△ 24.7±7.8*△ 10.9±2.6 

 IL-8(pg/mL) 96.3±13.7 114.5±10.9*△ 104.3±11.3*△ 99.3±10.8 

TURP WBC(109/L) 5.4±0.8 9.2±1.4* 7.2±1.0* 6.0±0.9 

 CRP(mg/L) 6.0±1.5 50.0±6.8* 39.2±8.3* 10.2±3.8 

 IL-6(pg/mL) 6.4±2.0 60.5±11.9* 33.4±9.4* 11.5±2.9 

 IL-8(pg/mL) 100.3±13.6 113.5±17.8* 112.4±18.4* 98.6±11.3 

Compared to baseline, *P<0.05. Comparison between the two groups, △P<0.05 

There is no noticeable discrepancy of the patients in the two groups in the percentage of IgG, IgA, IgM, CD4+,CD8+, and the 

variation of CD4+/CD8+ in preoperative phase (P>0.05). On the first postoperative day, those values are considerably lower than 

that of the preoperative phase (P>0.05). The difference between the two groups, however, was not statistically significant. The 

same is true with the comparison of those values on the 3rd and 5th postoperative day to that of the preoperative phase, as shown 

in Table 3and 4. 

Table 3. Variation of IgG, IgA and IgM in serum of two groups. 

Group  Baseline 1st day 3th day 5th day 

TUERP IgG 13.98±1.24 9.92±2.1* 12.54±1.15 12.67±1.11 

 IgA 2.96±0.42 2.61±0.38* 3.13±0.62 3.20±0.55 

 IgM 1.75±0.53 0.58±0.13* 1.91±0.47 1.81±0.57 

TURP IgG 13.48±1.11 10.45±1.27* 12.34±1.04 12.46±1.09 

 IgA 3.08±0.49 2.48±0.35* 3.20±0.57 3.18±0.45 

 IgM 1.81±0.59 0.61±0.14* 1.90±0.65 1.82±0.56 

Compared to that of preoperative phase, * P<0.05 

Table 4. Variation of CD4+, CD8+ as well as CD4+/CD8++ in serum of two groups. 

Group  Baseline 1st day 3th day 5th day 

TUERP CD4+ 41.9±8.1 34.5±6.9* 39.1±7.9 41.1±8.2 

 CD8+ 33.5±5.3 31.7±4.6* 32.2±6.0 33.1±5.1 

 CD4+/CD8+ 1.29±0.24 1.03±0.14* 1.17±0.11 1.23±0.18 

TURP CD4+ 41.3±7.1 35.6±7.1* 39.3±8.1 40.8±8.5 

 CD8+ 33.8±5.4 31.3±4.5* 32.9±5.7 33.4±5.4 

 CD4+/CD8+ 1.27±0.26 1.01±0.12* 1.16±0.14 1.20±0.18 

Compared to that of the preoperative phase, * P<0.05 

4. Discussion 

TUERP mimics open prostectomy in terms of identifying the 

plane between the adenoma and the prostatic capsule and 

mechanical enucleation of the adenoma from the prostatic 

capsule [12]. Recent study suggests that TUERP is a safe and 

feasible treatment for BPH with few complications, especially 

in patients with larger prostates [5, 13, 14]. In this study, we 

compared TUERP with TURP. After the operation, both groups 

improved IPSS，QOL，Qmax significantly when compared with 

the baseline. It indicated that TUERP and TURP are effective 

treatment for BPH. Moreover, surgical trauma produces can 

cause the alterations of immune homeostasis of patients after 

operation [15]. Large-scale population researches have 

indicated that prostatism associated with age specific 

incidences of symptoms. Thus, it is necessary to pay more 

attention to elderly patients with BPH [16, 17]. Furthermore, 

the change of immune homeostasis might cause peri-operative 

risk increased which against the rehabilitation of patients. The 

degree of the stress response is relative to the degree of surgical 

trauma. Thus, the reduction of surgical trauma is particularly 

important to stress response postoperatively. There was 

research suggested that minimally invasive surgery causes less 

tissue injury than conventional procedures. It has been shown to 

produce a reducedthe concentrations of biochemical markers of 

inflammation such as IL-6, IL-8 and CRP [18, 19]. It also 

indicated that minimally invasive surgery can prevent damage 

to body caused by the strong inflammatory reaction [20]. 

However, little research was conducted to investigate the 

impact of immunologic function after the transurethral 

resection of the prostate surgery. 

It had been shown that surgical trauma induces acute phase 

response and inhibits cellular immense function in the 

postoperative period [18]. Additionally, the degree of 

inhibition is closely associated to the size of the surgical 

trauma, the amount of blood loss of the surgery and the 

duration of the operation [11, 21, 22]. It has been indicated 

that the degree of surgical trauma is positively related to the 

concentration of IL-6 and IL-8. Specifically, blood circulating 

levels of IL-6 can be increased within 1 to 3 hours after 

surgery. The level of IL-6 is associated with duration of 

surgery, the amount of blood loss and the degree of surgical 
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trauma. Also, postoperative complications and mortality rate 

are related to IL-6 level too high and its duration too long [22]. 

CRP is an acute phase protein which synthesized by liver cell 

mediating by IL-6. It is a reliable index of acute phase reaction 

which was induced by surgery [23, 24]. It is increased 4 to 12 

hours after surgery and reach to the peak within 1 to 2 days 

[25]. In this study, the levels of CRP, IL-8 and IL-6 increased 

significantly after the first day of the operation and reached the 

peak at the third day and it decreased slowly afterwards. This 

results are similar to the relevant researches [8]. These results 

indicated that both TUERP and TURP can induce stress 

response. Additionally, stress response caused by surgery can 

regulate the change of homeostasis, which is reversible 

immune suppression. 

Additionally, in this study, total number of WBC was 

increased in both groups postoperatively. At the third day 

postoperatively, there were no statistically difference between 

the TUERP group and the TURP group. It can be suggested 

that in terms of the acute inflammatory reaction, the total 

number of WBC increased significantly postoperatively. 

However, the TUERP caused less acute inflammatory 

response compared to the TURP. Moreover, the levels of IL-6, 

IL-8 and CRP increased obviously after the operation when 

compared to the baseline. Specifically, the levels of IL-6, IL-8 

and CRP in the TUERP group significantly lower than the 

TURP group at the first and third day (P<0.05). These findings 

suggested that both the TUERP and TURP have an impact on 

the immune suppression. However, less stress reaction was 

found in the TUERP group. We found that the TUERP has 

advantages of shorter operation time, less bleeding, less 

conductive trauma, less stimulation, less impact on immune 

function and neuroendocrine function and less acute 

inflammatory response. To a certain extent, it protects immune 

function and leads to shorter postoperative recovery time. 

However, the study contained smaller sample size which 

could not reach a statistically significant for various outcome 

measures. Further clinical investigations are needed to 

evaluation the difference systemic immune response between 

TRERP and TURP for BPH. 

The surgical trauma can cause the body’s comprehensive 

immune response and alter the function of T lymphocyte 

subsets, which will result in the reduction of IgG, CD4+ and 

CD8+. As a critical immune effect factor, IgG presents a 

concentration decline in serum when the body suffers from 

trauma, the extent of which is bound up with severity of 

trauma [26, 27]. 

The research indicates that the decreased ratio after surgical 

trauma is reversible and There were difference between two 

groups at baseline the minimally invasive and open surgery 

[28, 29]. The results show that the values of IgG, IgA, IgM, 

CD4+, CD8+ and CD4+/CD8+ of the patients in both groups 

in an immunosuppressive state are considerably less on the fist 

postoperative day than that of pre-operation. On the 7th 

postoperative day, each index returns to preoperative levels, 

which indicates a reversible immunosuppression, fast 

recovery and better preservation of immune function of 

preoperative patients [30]. 

5. Conclusion 

TUERP is operation which is more thorough removal of the 

prostate, less bleeding, safer and less negative impact on 

immune response. It is worthy of promotion and application in 

the clinical field. 
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