
INTRODUCTION:
Benign prostatic hyperplasia is the most common non-
malignant illness of the prostate, affecting more than 50% of 

1the aged male population.  Despite the fact that medical 
therapy is the rst line treatment for BPH, a signicant 
percentage of patients with moderate to severe BPH will 

2require surgical interference.  

Transurethral resection of the prostate (TURP) is the best 
3treatment of this illness.  Problems with the monopolar system 

conventionally used for TURP include bleeding; an incidence 
4,5of TUR syndrome;  loss of potency; incontinence; stricture 

development; and infrequent impediments such as bladder 
perforation and diathermy burns from unwell placed return 

6electrodes used to complete the circuit.  

The thulium laser enucleation of the prostate (ThuLEP) 
technique is a relatively new approach, which was rst 

5introduced in 2010 by Herrmann and colleagues.  Thulium 
(Tm:YAG) laser emits laser energy in a continuous-wave 
manner at a wavelength of 2013 nm, which is close to the 
absorption peak of water, and thereby, thulium laser 
demonstrates a shallow tissue penetration, coagulation zone, 

6and necrotic tissue zone providing high surgical safety.  
Furthermore, physiologic saline is used as the irrigation uid 

7during ThuLEP, which can decrease the risk of TURS.

Compared with TURP, ThuLEP has demonstrated a similar 
efcacy in terms of maximum urinary ow rate (Qmax), 
International Prostate Symptom Score (IPSS), post void 
residual (PVR), and quality of life (QOL) during postoperative 
follow-up and similar safety in terms of local complications 
but with many benets, such as lower decreases in serum 
sodium, haemoglobin levels, shorter length of hospital stay, 

3,6,8,9and catheterization time.

In this study, we compared a new procedure, Thulium Laser 
Prostatectomy (ThuLEP) with the gold standard treatment, 
transurethral resection of prostate (TURP).

AIM AND OBJECTIVES:
AIM: 
To compare clinical parameters of intra and early postop 

erative outcomes between thulium laser transurethral 

enucleation of the prostate (ThuLEP) and transurethral 

resection of the prostate (TURP) for treating benign 

enlargement prostate (BEP).

OBJECTIVES: 
To compare the advantage and disadvantage of TURP and 

ThuLEP in treatment of BEP and feasibility of performing the 

thulium laser enucleation of prostate for BEP.

MATERIAL AND METHODS:
This is a prospective study in which we compared 60 patients 

with symptomatic BPH were treated with ThuLEP and TURP (30 

patients each) between September 2017 and August 2019 at 

Bharati hospital and Research center, Pune.

INCLUSION CRITERIA:
1.  Prostate volume >50ml
2.  Qmax <15ml/s (Uroometry)
3.  International Prostate Symptoms Score (IPSS) >15
4.  Post-void residual (PVR) >20% of pre-void voiume 

EXCLUSION CRITERIA:
1.  Prostate volume <50ml
2.  Qmax >15ml/s
3.  Post-void residual (PVR) <20% of pre-void volume
4.  Neurogenic bladder, associated strictures, associated 

bladder stones, and operations by other surgeon.

THULIUM LASER ENUCLEATION OF PROSTATE (THULEP) VERSUS 
TRANSURETHRAL RESECTION OF PROSTATE (TURP) IN MANAGEMENT 

OF BENIGN ENLARGEMENT OF PROSTATE
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 5.  Ca. Prostate.

STUDY METHODOLOGY:
Informed written consent was taken from all patients. All 
patients included in the study were evaluated as per the 
proforma. In all patients, a detailed history was taken and 
physical examination was done. Laboratory investigations 
were carried out as per requirement. These included 
hemogram, renal function tests, blood sugar level, 
coagulation proles and urinalysis with urine culture and 
sensitivity. 

We were compared intra-operative and early post-operative 
data of the outcome of patients who underwent ThuLEP and 
TURP. For all patients, we evaluated postoperatively with 
regards to blood loss, catheterization time, irrigation volume, 
hospital stay and operative time, International prostate 
symptom score, quality of life score, serum sodium, digital 
rectal examination, prostate volume, degree of intravesical 
prostatic protrusion, maximum ow rate, post-void residual 
volume and prostate-specic antigen (PSA) level will obtain 
pre- and postoperatively and complications (e.g. transfusion 
rate, incontinence, infection and urethral stricture).

RESULTS:
In all, 60 patients with symptomatic BPH were treated with 
ThuLEP and TURP(30 patients each) between September 2017 
to August 2019 at our institute.

PATIENTS' CHARACTERISTICS:
All the patients met the inclusion criteria for IPSS, QoL score 
and had conrmed BOO obstruction. In all patient had a 
signicant PVR conrmed on uroowmetry or urodynamics.

The mean SD of age in ThuLEP and TURP were 68.43 (± 7.30 
yrs) and 64.67(± 7.29 yrs); mean SD of prostate volume were 
78.23 (±19.80) ml and 67.68(±18.63) ; mean (SD, range) 
respectively. 

OPERATIVE RESULTS
The mean (SD, range) operative time in ThuLEP and TURP 
were 54.83 (9.30, 40–70) min and 50.00 (10.67, 30-75) min 
respectively. The mean SD of volume of  enucleated tissue 
were 14.6 (± 3.67) and 15.2 (± 1.94) cc respectively.

POSTOPERATIVE RESULTS
At the 1-month postoperative evaluation, 59 patients (99%) 
had spontaneous voiding and had signicantly improved 
IPSS, QoL score, maximum urinary ow rate (Qmax), and 
PVR. The postoperative changes in the IPSS and QoL score, 
Qmax, PVR and Hb are listed in Table. All these variables 

signicantly changed after ThuLEP and TURP. IPSS and QoL 
score improved, Qmax increased, and PVR decreased. The 
mean (SD, range) catheterisation time in ThuLEP and TURP 
were 38.90 (10.47, 24–48)� hrs and 48.80 (4.38, 48-72) hrs 
respectively. The mean SD of duration of hospital stay in 
ThuLEP and TURP were 60.41(± 12.20) hrs and 72.80(± 4.38) 
hrs respectively.

There were signicant Na drop when comparing the preop 
erative sodium values in both ThuLEP and TURP. The mean 
postoperative Hb among the cases is signicantly lower 
compared to mean preoperative Hb in both ThuLEP and TURP.

COMPLICATIONS
Distribution of incidence of complications at post-op 1-week 
follow-up is signicantly higher in ThuLEP group compared to 
TURP Group (p-value<0.05). Distribution of incidence of 
complications at post-op 3-week follow-up among the cases 
studied did not differ signicantly between two study groups 
(P-value>0.05). 

DISCUSSION:
BPH is a frequent disease affecting older men, often resulting 
in troublesome symptoms, and also a decrease in quality of 
life. Medical treatment is typically the rst-line direction for 

10BPH but surgery is necessary by 20 percent of patients.

Transurethral resection of the prostate (TURP) is the typical 

process of operation of BPH and also a massive number of 

data was collected over the decades demonstrating its 

effectiveness and safety. TURP involves an electrical current 

owing from an active electrode to the prostate and through 

the body before exiting via a return electrode placed on the 

skin. The use of hypo-osmolar irrigation uids, i.e. glycine, 

sorbitol or mannitol solutions, which are molecularly inert, 

optically clear and non-conductive is required. Such solutions 

place the patient at risk of dilutional hyponatraemia and TUR 

syndrome, which is characterised by metabolic abnor m 

VOLUME-9, ISSUE-3, MARCH-2020 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

ThuLEP TURP

Qmax 13.03 ± 0.89 ml/sec 9.31 ± 1.720mins

PVR -128.33 ml -129.06 ml

IPSS 14.80 ± 2.06 13.60 ± 2.44

Resection Time 54.83 ± 9.30mins 50.0±10.67 mins

Catheterization 
time

38.90±10.47 Hrs 48.80±4.38 Hrs

Duration of 
hospitalization

60.41±12.20 Hrs 72.80±4.38 Hrs



alities, cardiovascular problems and neurological irregul arit 
11ies and is associated with a risk of mortality of up to 40%.  

Based on a study of 3885 patients, Mebust et al. reported a 2% 
12incidence of TUR syndrome during M-TURP.  The Agency for 

Health Care Policy and Research report gives the morbidity 

rate associated with transurethral resection of prostate (TURP) 

to be 7% to 43%.

Thulium laser is a continuous wave laser (compared with 
pulsed holmium laser) which includes a wave-length like 
holmium laser. Thulium laser has powerful, excellent 
hemostatic properties and constant wave pattern assists in 
generating clean and quicker cuts of prostatic tissue. Many 
techniques Use for thulium laser prostatectomy are known as 
ablation, resection and enucleation.

Bach et al. in Hamburg, Germany, thulium laser vapo-
enucleation (ThuLEP) has been performed on 88 patients. The 
conventional prostatic volume was 61.3 ± 24.0 cc, resection-
time had been 72 second ± 26.6 and laser-time had been 32.4 
± 10.1 min. The voiding parameters improved appreciably, 
early complications were minimal with 27 percent of 
individuals undergoing short-term dysuria. The specic same 

13category compared ThuLEP in 70 W and 120 W and found 
that 120 W accentuates the effectiveness of ThuLEP joined into 
the ratio of resected tissue with the enucleation/operation 

14efciency.  When comparing 120 W and 200 W components in 
28 patients with 60-70 grams' prostate, they found equivalent 
safe and Efcacious clinical effects together with both 
elements at 12-month follow up.

15According to Almusafer et al. , Ebeid et al. and Kumar A. the 
average age group for TURP are 64 ± 7 which is similar to our 
study i.e. 64.67 ± 7.29. Yang et al. has reported signicantly 

16maximum age of 76.10 years while Swiniarski et al.  has 
similar age group to our study.

A prolonged resection time (> 90 min) is an important factor 
contributing to uid absorption and the subsequent 
complications.

17According to Engler et al. , the shorter duration of surgery 
18using the monopolar approach. Madduri et al.  attributed the 

signicantly longer time taken in Bipolar Groups to the 
19considerably larger size of the gland. Zhang et al.  compared 

ThuLEP with HoLEP in 131 patients. ThuLEP demanded an 
extended operation time (72.4 vs. 61.5 minutes, P = 0.034). 

20Swiniarski et al. and Rausch et al.  have reported longer 
operative time for ThuLEP.

21 22 23Ebeid et al. , Madduri et al. and Abdaleh et al.  also 
reported a larger baseline size of prostate in the Bipolar 
group. In accordance with other research reported in the 
literature, the expression prostate size varied from 38 to 67 cc 
for its Monopolar group and also for its Bipolar category it 

24varied from 53 to 77cc.  Similar to our study Iacano et al. , 
Zhang et al., Rausch et al., also reported the larger baseline 
size in the ThuLEP. Moreover, our study reiterates the view of 
Swiniarski et al. that there is a surgeon “preference” for 
operating on the larger gland using ThuLEP technology. 

All the studies reported a signicant improvement in Q max, 
the most important objective measure of the outcome of 
surgery, post operatively. Similar to our study, several studies 
reported that there is no signicant difference in the increase 
in Q max between the two TURP and ThuLEP

The minimum – maximum range of pre-op IPSS in ThuLEP 
Group and TURP Group was 20 – 32 and 22 – 30 respectively. 
Distribution of mean post-op IPSS among the cases studied is 
signicantly higher in ThuLEP group compared to TURP group 
(P-value<0.05).Several studies Iacano et al., Zhang et al., 

reported signicant improvement in IPSS of patirnt in the 
ThuLEP.

In TURP, perioperative bleeding is one of the most important 
complications,  which leads to clot  retention and 

25anemia. Transfusion requirements are reported as 2.9 % in 
TURP operations, but this incidence increases to 9.5 % when 

26,27the weight of resected prostatic tissue exceeds 60 g.  
Thulium leser provide excellent hemostasis with minimal 
injury to the pericapsular tissues. Good hemostasis and little 
haemoglobin loss could give hope that BPH patients with 
blood coagulation disorders or those taking anticoagulants 
could be operated on with the use of thulium laser. In our study, 
comparing the two groups, the drop in haemoglobin is more 
signicant in TURP compared to ThuLEP. The same 
observation was made by Xia et al. and Shao et al. 

A considerable amount of irrigation uid is absorbed into the 
systemic circulation via prostatic sinuses and perivascular 
areas in almost all TURP cases. This makes an acute decrease 
in serum Na+ concentrat ions causing di lut ional 

28hyponatremia in 2% of patients undergoing TURP. The drop in 
sodium level is not statistically signicant either within the 
groups or among the groups in ThuLEP. 

In our study, distribution of incidence of complications at post-
op one-week follow-up is signicantly higher in ThuLEP group 
compared to TURP Group (p-value <0.05). Distribution of 
incidence of complications at post-op 3-week follow-up 
among the cases studied did not differ signicantly between 
two study groups. Larger prostate may be safely treated and 

 29decrease the threat of complications in ThuLEP.  The only 
noticeable difculties are stress urinary incontinence and 
dysuria.

In our study, the minimum – maximum range of duration of 
hospital stay in ThuLEP Group and TURP Group was 24 – 48 

30Hrs and 48 – 72 Hrs respectively. Bozzini et al.  reported that 
the duration of hospital stay was determined by various 
factors i.e. the presence of clots and the requirement for a 
longer catheterization time in TURP could have led to longer 
hospital stay in compare to ThuLEP.

CONCLUSION: 
In view of above conclusions, compared with TURP, ThuLEP 
demonstrated a similar efcacy in terms of Qmax, 
International Prostate Symptom Score (IPSS), post void 
residual (PVR), and quality of life (QOL) during postoperative 
follow-up and similar safety in terms of local complications. 
Compared to TURP, there is not signicant decrease in serum 
haemoglobin levels and sodium level with shorter length of 
hospital stay, and catheterization time could make it a 
promising treatment of choice although TURP was superior in 
terms of operation duration.

REFERENCES:
 1. Ran L, He W, Zhu X, et al. Comparison of uid absorption between 

transurethral enucleation and transurethral resection for benign prostate 
hyperplasia. Urol Int 2013;91:26–30.

2. Neill MG, Gilling PJ, Kennett KM, et al. Randomized trial comparing holmium 
laser enucleation of prostate with plasmakinetic enucleation of prostate for 
treatment of benign prostatic hyperplasia. Urology 2006;68:1020–1024.

3. Peng B, Wang GC, Zheng JH, et al. A comparative study of thulium laser 
resection of the prostate and bipolar transurethral plasmakinetic prosta tec 
tomy for treating benign prostatic hyperplasia. BJU Int 2013;111:633–637.

4. Geavlete B, Stanescu F, Iacoboaie C, et al. Bipolar plasma enucleation of the 
prostate vs open prostatectomy in large benign prostatic hyperplasia 
cases—A medium term, prospective, randomized comparison. BJU Int 2013; 
111:793–803.

5. Herrmann TR, Bach T, Imkamp F, et al. Thulium laser enucleation of the 
prostate (ThuLEP): Transurethral anatomical prostatectomy with laser 
support. Introduction of a novel technique for the treatment of benign prostatic 
obstruction. World J Urol 2010;28:45–51.

6. Kyriazis I, S ́  winiarski PP, Jutzi S, et al. Transurethral anatomical enucleation 
of the prostate with Tm:YAG support(ThuLEP): Review of the literature on a 
novel surgical approach in the management of benign prostatic enlarg 
ement. World J Urol 2015; 33:525–530. 

7. Hauser S, Rogenhofer S, Ellinger J, et al. Thulium laser (Revolix) 

  X 87GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-9, ISSUE-3, MARCH-2020 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra



vapoenucleation of the prostate is a safe procedure in patients with an 
increased risk of hemorrhage. Urol Int 2012; 88:390–394.

8. Pawe1 S ́  winiarski P, Ste˛pien´ S, Dudzic W, et al. Thulium laser enucleation 
of the prostate (TmLEP) vs. transurethral resection of the prostate (TURP): 
Evaluation of early results.Cent Eur J Urol 2012;65:130–134.

9. DeCao H, Wang J, Huang Y, et al. Comparison between thulium laser 
resection of prostate and transurethral plasmakinetic resection of prostate or 
transurethral resection of prostate. Sci Rep 2015; 5:14542.

10. Yoon C, Kim J, Moon K, Jung H, Park T. Transurethral resection of the prostate 
with a bipolar tissue management system compared to conventional 
monopolar resectoscope: One-year outcome. Yonsei Med J. 2006; 47: p. 715-
20.

11. Omar M, Lam T, Alexander C, Graham J, Mamoulakis C, Imamura M. 
Systematic review and meta-analysis of the clinical effectiveness of bipolar 
compared with monopolar transurethral resection of the prostate (TURP). BJU 
Int. 2014; 113: p. 24-35.

12. Mebust WK, Holtgrewe HL, Cockett ATK, et al. Transurethral prostatectomy: 
immediate and postoperative complications cooperative study of 13 
participating institutions evaluation 3885 patients. J Urol 1989;141:243–47. 

13. Netsch C, Bach T, Herrmann TR, Gross AJ. Thulium: YAG VapoEnucleation of 
the prostate in large glands: A prospective comparison using 70-and 120-W 2-
μm lasers. Asian J Androl 2012;14:325-9.                       

14. Netsch C, Bach T, Pohlmann L, Herrmann T, Gross AJ. Comparison of 120-200 
W 2 μm thulium: Yttrium-aluminum-garnet vapoenucleation of the prostate. J 
Endourol 2012;26:224-9.

15. Almusafer M, Al-Adham A, Jabbar H. Comparison between monopolar & 
bipolar TURP in Basra urology center. 2015 Jan.

16. Swiniarski P, Stepien S, Dudzic W et al. Thulium laser enucleation of the 
prostate (TmLEP) vs. transurethral resection of the prostate (TURP): 
evaluation of early results. Cent European J Urol 2012;65(3):130-134.

17. Engeler D, Schwab C, Neyer M, Gru"n T, Reissigl A, Schmid H. Bipolar versus 
monopolar TURP: a prospective controlled study at two urology centers. 
Prostate Cancer and Prostatic d 

18. Madduri V, Bera M, Pal D. Monopolar versus bipolar transurethral resection of 
prostate for benign prostatic hyperplasia: Operative outcomes and surgeon 
preferences, a real-world 

19. Zhang F, Shao Q, Herrmann T, Tian Y, Zhang Y. Thulium laser versus holmium 
laser transurethral enucleation of the prostate: 18-month follow-up data of a 
single center. Urology 2012;79(4):869-874.

20. Rausch S, Heider T, Bedke J et al. Analysis of early morbidity and functional 
outcome of thulium: yttrium-aluminum-garnet laser enucleation for benign 
prostate enlargement: patient age and prostate size determine adverse 
surgical outcome. Urology 2015;85(1):182-188. scenario. Urol Ann. 2016 Jul-
Sep; 8(3): p. 291-96iseases. 2010; 13: p. 285-91.

21. Ebeid A, Kotb A, Rehan M, Selmy G. Transurethral resection of prostate: A 
comparison of standard monopolar versus bipolar saline resection. Afr J 
Urol. 2018.

22. Madduri V, Bera M, Pal D. Monopolar versus bipolar transurethral resection of 
prostate for benign prostatic hyperplasia: Operative outcomes and surgeon 
preferences, a real-world scenario. Urol Ann. 2016 Jul-Sep; 8(3): p. 291-96

23. Abdalah H, Hamza A, Ramadan N. Comparative evaluation of TURP saline 
(Bipolar) versus TURP water (Monopolar) in management of prostatic 
enlargement,2015. SAS J Surg. 2015 Sep-Oct; 1(3): p. 96-100.

24. Iacono F, Prezioso D, Di Lauro G et al. Efcacy and safety prole  of a novel 
technique. ThuLEP (Thulium laser enucleation of the prostate) for the 
treatment of benign prostate hy 

25. Tang Y, Li J, Pu C, Bai Y, Yuan H, Wei Q, et al. Bipolar transurethral resection 
versus monopolar transurethral resection for benign prostatic hypertrophy: a 
systemic review and meta-analysis. J Endourol. 2014; 28(9): p. 1107-14.

26. Reich O, Gratzke C, Stief C. Techniques and long-term results of surgical 
procedures for BPH. Eur Urol. 2006; 49: p. 970-78.

27. Taylor B, Jaffe W. Electrosurgical transurethral resection of the prostate. Can J 
Urol. 2015; 10: p. 24-27.pertrophy. Our experience on 148 patients. BMC Surg 
2012;12(Suppl 1):S21.

28. Hafez M, Hamid M, Raouf S, Soaida S, Marie M. Bipolar versus monopolar 
transurethral prostate resection: Comparision of hemodynamic and 
biochemical changes. Egyptian J Anaesthesia. 2014; 30: p. 47-52.

29. Bach T, Netsch C, Pohlmann L, Herrmann TR, Gross AJ. Thulium: YAG 
vapoenucleation in large volume prostates. J Urol 2011;186:2323-7.

30. Bozzini G, Seveso M, Melegari S, de Francesco O, Buf NM, Guazzoni G, et al. 
Thulium laser enucleation (ThuLEP) versus transurethral resection of the 
prostate in saline (TURis): a randomized prospective trial to compare intra 
and early postoperative outcomes. Actas Urol Esp (Engl Ed). 2017;41:309–15

88 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-9, ISSUE-3, MARCH-2020 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


