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ABSTRACT 

Purpose: Few studies have analyzed cost differences between holmium laser enucleation of the prostate (HoLEP) and 
transurethral resection of the prostate (TURP), and none as regards resident training. We compared these costs at a 
teaching institution with residents from two Boston programs. Methods: We reviewed all patients who underwent 
TURP (January 2007-August 2010) or HoLEP (April 2008-August 2010) with residents, excluding those with prostate 
cancer, simultaneous procedures at the same time, or prior urethral procedures. Operative approach was determined 
following consultation between the senior resident and the attending surgeon. Operative, postoperative, and urologic 
follow-up costs were captured and analyzed from day of surgery to 6 months post-operatively. Costs were calculated by 
the Department of Decision Support Services. Results: 38 HoLEP and 23 TURP patients met inclusion criteria. The 
two groups were comparable with the exception of higher ASA score and anticoagulation use in the HoLEP group. De- 
spite a decreased hospital stay (0.42 vs. 1.25 days), total costs for HoLEP were higher than TURP ($8380.00 vs. 
$5861.78, p < 0.05) due to higher operative times (123 min vs. 74 min, p < 0.05), resulting in higher operative costs 
($6768.14 vs. $3853.35, p < 0.05). Conclusions: HoLEP costs are higher than TURP from longer operative times and 
higher intraoperative costs, partly due to resident teaching. However, senior residents more often selected HoLEP for 
medically complex and/or anticoagulated patients. Despite resident inexperience with HoLEP, the complication rate 
remained low. Higher costs must be weighed against HoLEP benefits, which include less morbidity, shorter hospital 
stays and faster recovery times. 
 
Keywords: Holmium; Laser; Benign Prostatic Hyperplasia; Cost; Resident 

1. Introduction 

While results of Holmium Laser Enucleation of the Pros- 
tate (HoLEP) have been shown to be equivalent or supe- 
rior to Transurethral Resection of the Prostate (TURP), 
there are some significant differences that contribute to a 
cost differential between the two modalities. Given the 
necessity to use hypotonic irrigation fluid and the risk of 
fluid absorption, time is restricted with monopolar TURP. 
Therefore, operative times are generally less with mo- 
nopolar TURP than with HoLEP, where the use of saline 
negates any such restrictions and allows prostates of any 
size to be treated [1]. When training residents surgical 
times tend to be longer and therefore the lack of restrict- 
tion on operative time with HoLEP over TURP is even 
more magnified. In addition, the use of a morcellator  

with HoLEP for tissue extraction adds another level of 
complexity to the case, which is reflected in work value 
assigned to HoLEP. The American Medical Association 
has assigned Medicare Work Relative Value Units (RVUs) 
of 17.29 for HoLEP, procedure code 52649, and 15.26 
for TURP, procedure code 52601 [2]. Therefore, some of 
the difference in time spent in the operating room is off- 
set by higher reimbursement, which varies by state and 
insurance carrier. Moreover, post operative hospitalize- 
tion and acuity of care is less with HoLEP [1], which 
offsets the operative costs even further. All that said, vari- 
ances in operative time will still impact costs, as does a 
difference in disposables for the two procedures. Few 
studies to date have attempted to directly analyze this 
cost differential, and none have evaluated procedures 
selected and performed by residents. We set out to de- 
termine the differences in dollar costs between TURP 
and HoLEP at VA Boston Healthcare system, a teaching 
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institution with urology residents from both Boston Uni- 
versity Medical Center and the Harvard/Longwood Pro- 
gram. This study was approved by the VA Boston Health- 
care System Internal Review Board. 

2. Materials and Methods 

All patients undergoing TURP at VA Boston Healthcare 
System from January 2007-August 2010 or HoLEP from 
April 2008-August 2010 were identified and reviewed. 
Decision regarding procedure choice was at the discre- 
tion of the senior resident in consultation with an attend- 
ing surgeon. Patients who carried a diagnosis of prostate 
cancer, had simultaneous procedures at the time of their 
TURP or HoLEP, had their procedure performed without 
a resident, or had prior prostate/urethral procedures were 
excluded from analysis. All HoLEP procedures were su- 
pervised by one attending surgeon (LBL), while TURP 
procedures were supervised by one of 5 attending sur- 
geons. All included procedures involved a resident as 
primary surgeon and were considered teaching cases. 
Tissue retrieved at the time of surgery was placed in 
formalin 10% and weighed by pathology after full fixa- 
tion. All costs from the day of surgery to 6 months post- 
operatively were captured and analyzed. Only costs di- 
rectly related to operative, post-operative, and urologic 
follow-up were included. Costs were determined by the 
Department of Decision Support Services (DSS) and rep- 
resent actual costs accrued at our institution, irrespective 
of any reimbursement. Statistical analysis was performed 

using Student’s T-Test for continuous variables, and Fish- 
er’s exact test for categorical variables. 

3. Results 

38 patients who underwent HoLEP, and 23 who under- 
went TURP met inclusion criteria. Patient characteristics 
were compared and are presented in Table 1. The two 
groups were comparable as regards age and PSA. PSA 
was used as a surrogate for prostate size as pre-operative 
TRUS was not routinely performed and comprehensive 
information on prostate volume was not available. For 
those patients on finasteride (a 5 alpha reductase inhibit- 
tor), a corrected PSA was calculated by doubling meas- 
ured PSA value, revealing no statistical difference be- 
tween the groups. However, patients undergoing HoLEP 
had statistically higher American Society of Anesthesi- 
ology (ASA) classification, signifying a higher risk patient 
population, generally from more co-morbidities. Addi- 
tionally, HoLEP patients were more likely to be contin- 
ued on either aspirin or Coumadin perioperatively. De- 
spite this, average length of hospital stay was signifi- 
cantly less for patients undergoing HoLEP (Table 2). 
Cost comparisons are represented in Table 2. Total costs 
were significantly higher for HoLEP at approximately 
30% more than TURP (a difference of $2518), based on 
increased operative costs and increased operative time. 
Perioperative costs were lower for HoLEP due to a de- 
creased length of stay, however, this was not statistically 
significant. 

 
Table 1. Patient demographics and characteristics. 

 n 
Median Age 

(years) 
Average ASA 

Class 
Average PSA 

(ng/dl) 
5ARI 
(%) 

Average Corrected 
PSA (ng/dl) 

Aspirin Continued  
(% of total) 

Coumadin Continued
(% of total) 

HoLEP 38 
64  

(54 - 82) 
3.125 

3.70  
(0.5 - 10.6) 

55.17 
5.89  

(0.5 - 19.08) 
15.79 7.89 

TURP 23 
67.93  

(58 - 83) 
2.77 

3.47  
(0.56 - 12.5) 

50.00 
4.61  

(0.56 - 13.96) 
4.35 0.00 

p  0.88 <0.05 0.81 0.62 0.30   

Ranges displayed in parentheses. 

 
Table 2. Operative data and costs. 

 
Mean Operative Time 

(Minutes) 
Average Hospital Duration 

(Days Post-Operatively) 
Tissue Weight after 

Fixation (grams)
Average Operative Cost

(USD) 
Average Peri-Operative 

Cost 
Total 

HoLEP 
128  

(36 - 258) 
0.43  

(0 - 1) 
20.71  

(5 - 40) 
$6768.14 

($2040 - $9869) 
$1611.86 

($185 - $9886) 
$8380.00 

($4368 - $13,536)

TURP 
77  

(31 - 136) 
1.25  

(1 - 2) 
15.22  

(3.5 - 29) 
$3853.35 

($1312 - $6409) 
$2008.43 

($742 - $4572) 
$5861.78 

($2591 - $9241)

p-value <0.05 <0.05 <0.05 <0.05 0.31 <0.05 

Ranges displayed in parentheses. 
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4. Discussion 

It is apparent that HoLEP is more time consuming than 
TURP, requires more time to teach, and therefore costs 
more than TURP. There has been much discussion in the 
literature and at academic conferences regarding the learn- 
ing curve of HoLEP. Indeed, there is a learning curve to 
TURP, as well. In fact, simulators have been created to 
attempt to reduce complications encountered during the 
learning curve and improve patient outcomes [3]. We 
attempted to look at how resident patient selection and 
the learning curve of both these procedures impacted 
costs, in the absence of any training experience on a 
simulator for either procedure.  

Once HoLEP became an available option at VA, it was 
more often selected than TURP, as can be seen by the 
disparity in the numbers of patients in each group, despite 
the larger time frame we utilized for TURP. Given the 
higher ASA class in the HoLEP group, it appears that 
when given the option of both procedures, residents, in 
consultation with up to 5 attending surgeons (only one of 
whom performs HoLEP), preferred HoLEP over TURP 
in higher risk patients. This suggests that both residents 
and attending staff likely believed that HoLEP was a 
safer approach over monopolar TURP, at least for some 
of the patients. Certainly this was true for patients in 
whom anticoagulants of any kind were required during 
surgery. Despite the higher risk population, the HoLEP 
group had a decreased hospital stay and less post operative 
costs up to 6 months from surgery, suggesting minimal 
early post operative complications that required clinic 
and/or hospital visits, admission, or interventions, ire- 
spective of resident teaching during the case. 

There is a clear time limit of TURP, regardless of how 
much tissue is removed and how well the resident is do- 
ing. The teaching time differences are more exaggerated 
in HoLEP as there is no time restriction. Therefore, the 
largest impact of cost differences between the two pro- 
cedures in a teaching hospital is operative time, as shown 
by HoLEP having significantly higher operative costs 
than TURP (a difference of $2915). The difference in 
operative time was expected and has been shown in pre-
vious publications [4-6] While more tissue is removed 
than with TURP, enucleating along the surgical capsule 
with tissue retrieval is a longer process [5], exaggerated 
even further when every case involves teaching residents 
at various levels of training. It has been shown that HoLEP 
has a steep learning curve and takes longer to perform, 
and teach, than TURP [4-6]. That said, enucleation effi- 
ciency does increase with experience and the operative 
times for an experienced HoLEP practitioner will be less 
than those reported here [7]. Despite the differences in 
time, however, other operative costs should not be im- 
pacted by residents or teaching (equipment, disposables, 
medications, etc.) and are further discussed. 

The Veterans Administration splits costs into variable 
and fixed costs, which are similar to the designation of 
direct and indirect costs at other institutions. Only vari- 
able costs, which are those directly related to surgery, 
were included in the analysis. No pre-operative costs 
were included as these would be equivalent between the 
patient groups. Costs were captured from the moment the 
patient arrived the morning of their surgery through 6 
months of follow-up. Therefore, costs included the ad- 
mission to the preoperative day unit, surgery, disposables 
associated with the surgery (including the laser fiber or 
resection loop), postoperative care, observation and/or 
admission costs (if the patient was kept in hospital), and 
all clinic visits, procedures, and/or readmissions second- 
dary to surgery up to 6 months. Professional fees were 
included, both for the surgery and admission, which var-
ies from a previously reported study by Goh et al. which 
did not include professional fees in their comparison of 
PVP vs. TURP in two private tertiary hospitals in Hous- 
ton, Texas [8]. Their cost for TURP was $5097 ± $5003, 
while ours was $5861.78 ± $2446 standard deviation 
(range $2591 - $9241), for a difference of $764.78. If 
professional fees are removed from the VA Boston costs, 
the two costs would be very similar. In addition, their 
study was in a private, non academic setting so we would 
expect their operative time to be less. 

While holmium laser fibers can be re-used, the lead- 
ership at VA Boston has chosen to dispose of every fiber 
after a single use to reduce workload within the central 
processing unit secondary to staffing issues. Each fiber at 
VA Boston costs $540 and morcellator tubing costs $36. 
A resection loop is $93. Therefore, $483 of difference are 
directly accounted for by unique disposables. In institu- 
tions where the holmium fibers are re-used, there will be 
a cost savings. If the differences in reimbursement are 
also calculated, with HoLEP being reimbursed at a higher 
rate than TURP, the total difference between the two 
procedures shrinks further [2]. 

Comment should be made about the cost of the laser 
and the diathermy unit, amortization, and maintenance of 
both the units. Equipments purchases are made through a 
separate equipment budget and are not included in the 
daily utilization costs. Similarly, maintenance contracts 
fall under an overall operative room operating budget 
and likewise are not directly included in the individual 
operative costs. However, operative costs do take the 
operating budget into account and the costs of mainte- 
nance are “shared” by all procedures. Therefore, it is fair 
to say that maintenance of all operating room equipment 
is divided amongst all services and all procedures and 
treated equally. 

Patient care setting and length of stay have been shown 
to be strong independent predictors of total cost when 
comparing photoselective vaporization (PVP) to TURP 
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[8]. Like PVP, HoLEP can be performed in an ambula- 
tory care surgicenter environment on an out-patient basis. 
In our study, length of stay was less than TURP and peri- 
operative costs therefore trended in favor of HoLEP. Our 
length of stay for both procedures, however, was better 
than that published in other studies, irrespective of the 
teaching nature of all our cases. 

The costs we reported are for VA Boston Healthcare 
System, only, one of the most expensive veterans hospi- 
tals in the country. Despite this, the 30% difference be- 
tween the two procedures can likely be applied to any set 
of costs incurred by a patient in another region or teach- 
ing environment to determine an approximate cost dif- 
ferential, recognizing some of the cost saving potentials 
listed above and eliminating resident education from the 
time differential. 

Reported re-operation rates for HoLEP range from 
1.4% - 4.5% up to six years [9,10], and 5.6% - 14.7% for 
TURP at longer durations of 8 - 10 yrs [11,12]. HoLEP 
has been shown to result in larger amounts of resected 
tissue as the procedure is performed along the surgical 
capsule, much like an open simple prostatectomy [6,13]. 
Since all the adenoma is removed directly along the cap- 
sule, it is expected that re-operation rates for adenoma- 
tous regrowth would be lower than TURP. If TURP pa- 
tients require another surgery during their lifetime, the 
operative costs will clearly swing in favor of HoLEP. 
Given the lower reoperation rates, long term costs of 
HoLEP are likely lower than TURP. Therefore, while the 
upfront operative costs of HoLEP are higher, the long 
term savings is likely significant.  

Several comments should be made. First, our tissue 
weights are lower than what we expected. Clearly, the 
impact of the learning curve can be seen in both these 
procedures in the amount of tissue that was resected, 
with trainees removing less than what would be expected 
from an experienced urologist. In addition, the fixation of 
the specimen may have had an impact. At VA Boston, 
TURP and HoLEP specimens are immediately placed in 
formalin and not sent fresh. It has been shown that for- 
malin reduces tissue weight by up to 25%, depending on 
the water content of the cells making our adjusted fresh 
weight higher [14,15]. Many institutions send specimens 
fresh and the weights recorded are therefore higher than 
ours.  

A second limitation is the relatively low number of cases 
in both groups over the study period. First, this empha- 
sizes the impact of medical therapy on the volume of 
surgery for BPH, even amongst a group of residents mo- 
tivated to recruit surgical patients for their own learning 
experience. However, we also had a large number of ex- 
cluded patients as many patients were post radiation, had 
previous urethral and/or prostate surgery, pelvic trauma, 
etc. Veterans hospitals are not reflective of a typical pri-  

vate practice and are unable to pull patients from a wide 
population. Patients treated are those that are already 
within the system and therefore there is a limited pool of 
patients and minimal ability to “grow” a practice. In or- 
der to provide meaningful comparisons, it was essential 
to find two patient groups within this population without 
confounding issues. Despite the low numbers, the study 
was still powered enough to show meaningful differ- 
ences.  

Lastly, some of the HoLEP procedures included op- 
erative times up to 4 hrs. Length in these procedures was 
partly related to equipment issues (broken fiber, faulty 
morcellator, etc.) and not necessarily related to teaching 
and/or learning. However, these things are unique to 
HoLEP and are therefore part of the operative time. That 
said, it is important to clarify that not all the stated time 
in these instances was spent enucleating and morcellat- 
ing. 

5. Conclusion 

It is clear that performing HoLEP at a VA hospital with 
residents costs more than TURP, secondary to higher 
operative times. We can presume that for an attending 
surgeon who develops experience in HoLEP, the cost 
difference may not be nearly as dramatic as the operative 
times would likely be shorter. Despite the significantly 
higher cost of HoLEP, reimbursement is higher for 
HoLEP, perioperative costs are lower and recovery time 
faster, even during training. Medically complex patients, 
including those on anticoagulation, were more likely to 
be selected for HoLEP, as reflected by higher ASA 
scores, but the costs for treating these patients was no 
different. So while teaching and performing HoLEP may 
cost more from a surgical perspective, when all factors 
are considered, including reimbursement, this difference 
is relatively minimal. Given the faster recovery and broader 
patient population that can undergo surgical therapy for 
their symptomatic bladder outlet obstruction with HoLEP, 
this expense may be well worth the minor and short term 
cost difference. 
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