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Background: Pudendal nerve block (PNB) has been demonstrated to reduce postoperative 
pain and re-admission rates after open hemorrhoidectomy and may reduce costs but, to date, 
no study has reported data on this aspect. The aim of our study was to perform a cost analysis 
on PNB use in in- and outpatients undergoing open hemorrhoidectomy.
Methods: From January 2018 to December 2019, patients undergoing open hemorrhoidect-
omy were included and randomized to undergo spinal anesthesia either with or without the 
PNB. Clinical data, direct and indirect costs for in- and outpatients, operating time and 
operating theatre occupancy were recorded. A cost-effectiveness analysis based on the 
diagnosis-related groups (DRG) and TARMED reimbursement systems was performed.
Results: Patients who underwent PNB in addition to spinal anesthesia had significantly less 
pain and a shorter length of hospital stay after open hemorrhoidectomy. The cost analysis 
included all 49 patients, 23 of whom, in addition to spinal anesthesia, received a PNB. There 
were no significant differences in operating theatre occupancy (p=0.662), mean operative 
time (p=0.610) or time required for anesthesia (p=0.124). Direct costs were comparable (482 
±386 vs 613±543 EUR, p=0.108), while indirect costs were significantly lower in the PNB 
group (2606±816 vs 2769±1506 EUR, p=0.005). We estimated an incremental cost- 
effectiveness ratio (ICER) of −243 ± 881 EUR/pain unit on the VAS.
Conclusion: Despite limitations, the ultrasound-guided PNB seems to reduce costs in 
patient undergoing open hemorrhoidectomy under spinal anesthesia. It was shown to be 
clinically beneficial and cost-effective, and therefore recommendable in patients undergoing 
open hemorrhoidectomy.
Keywords: pudendal nerve, nerve block, cost-benefit analysis, postoperative pain, hospital 
costs

Introduction
Hemorrhoidectomy is a common surgical procedure, often associated with signifi-
cant postoperative pain1 and a remarkable economic burden, estimated at 
$800 million annually in the United States.2 Driven by a global need to reduce 
health care costs, hemorrhoid surgery is increasingly performed in a day surgery 
setting, and many studies have demonstrated its feasibility from a clinical and 
organizational point of view. An optimal post-operative pain management is the 
key to reducing the rate of primary admission and re-hospitalization which still 
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remains a relevant issue.3–7 Pudendal nerve block (PNB) 
has been demonstrated to reduce postoperative pain and 
re-admission rates after open hemorrhoidectomy.8–10

In our previous article,11 we already described results 
of a double-blind randomized trial addressing the use of 
PNB in patients undergoing open hemorrhoidectomy. In 
short, we demonstrated that patients undergoing PNB in 
addition to spinal anesthesia had significantly less pain and 
shorter length of hospital stay after open hemorrhoidect-
omy. In particular, at 6, 12, 24 and 48 hours the pain on the 
VAS resulted to be 2.8 vs 4.6 (p=0.046), 3.4 vs 4.7 
(p=0.697), 1.4 vs 3.1 (p=0.016) and 1.0 vs 2.1 (p=0.288) 
in the PNB and control groups, respectively. Opioid con-
sumption was comparable between groups (21.7% vs 
38.5% in the PNB and control groups, p=0.356). Length 
of hospital stay was 1.2 vs 1.8 days, respectively 
(p=0.046). Nine patients in the PNB group and ten in the 
control group were planned as day-case surgery, of whom, 
two patients in the control group required to be hospita-
lized because of a case of minor bleeding and a case of 
severe pain. One case of urinary retention in the PNB 
groups and two cases of postoperative bleeding in the 
control arm were noted. The two groups were similar in 
terms of number of planned in- and outpatient manage-
ment, unplanned hospital admission rates, comorbidities 
and complications.

As shorter hospital stay and unplanned re-admissions 
have been demonstrated already,10,11 we can assume that 
the PNB use may also play a role in reducing costs related 
to hemorrhoid surgery but, to date, no study has addressed 
this aspect.

The aim of our study was to perform a cost analysis on 
PNB use in in- and outpatients undergoing open 
hemorrhoidectomy.

Methods
Study Design
This study was a double-blind randomized controlled trial, 
performed at the Department of Surgery, Ente Ospedaliero 
Cantonale, Regional Hospital of Bellinzona e Valli, and 
approved by the local ethic committee (2017–00769 CE TI 
3222, ClinicalTrials.gov Identifier NCT04251884).

Patients undergoing Milligan-Morgan hemorrhoidect-
omy from January 2018 to December 2019 were included 
and randomized to undergo spinal anesthesia either with or 
without the PNB. Details on patient selection and analyses 
methods have been reported in the previous publication by 

Di Giuseppe et al.11 Among its secondary endpoints, 
a post-hoc cost-effectiveness analysis based on the code 
and TARMED reimbursement system in Switzerland was 
planned and represents the topic of this study.

Along with the already published demographic and 
clinical data, in-hospital direct and indirect costs for in- 
and outpatients, operating time and operating theatre occu-
pancy were prospectively collected. All patients operated 
until December 31st, 2018 were planned to stay overnight. 
Thereafter, following a change in Swiss federal health 
insurance coverage policy, it became mandatory to manage 
all patients as outpatients, unless contraindicated because 
of significant comorbidities or logistical reasons, that had 
to be documented.12 One additional visit was planned in 
the outpatient group a week after surgery and such costs 
were also included.

Cost Calculation and Modeling
The types of costs to consider included direct, indirect, and 
total costs. Direct costs were defined as those directly 
charged to patients (medications, medical products, partial 
physicians fees) and correspond to the actual resource 
consumption. Indirect costs were those not directly 
accountable to patients but that had to be estimated and 
they were either variable or fixed. Such variable costs are 
calculated according to diagnostic (ICD-10)13 and inter-
vention codes (CHOP; Swiss operation classification)14 for 
operating theatre, anesthesia, radiology, laboratory, physi-
cian salaries and hospital stay. The CHOP and ICD-10 
codes are registered during the hospital stay according to 
diagnostics, interventions and procedures that patients 
undergo. Other indirect costs that are fixed (ie, adminis-
tration) are charged independently for the interventions 
and diagnostics the patients undergo.

Since January 1st 2012, all hospitals in Switzerland 
have adopted diagnosis-related group (DRG) as reimbur-
sement system (Swiss-DRG) for inpatient treatment.15,16 

The DRG-based reimbursement for a given patient 
accounts for a severity score (cost-weight) and a fixed 
reimbursement according to the length of stay.17 Unlike 
outpatient treatments, the hospital reimbursement is regu-
lated by the tariff system for outpatient medical services 
(TARMED),18 a nationwide, uniform tariff structure with 
respect to fee-for-service tariffs. TARMED defines a code 
for every medical procedure carried out in the outpatient 
setting. A specific number of points are assigned to each 
code according to the medical and technical efforts of the 
respective procedure. DRG- and TARMED-based 
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reimbursements should cover the costs that hospital incurs 
in providing healthcare services.

All financial data are expressed in EURO (EUR): 
Swiss Franc to EUR exchange rate = 0.92291 (updated 
on 19th August 2020).

Statistical Methods
Quantitative data on direct, indirect and total costs were 
presented as mean with standard deviation (SD) and com-
pared with the variance ratio test (F-test). Qualitative data 
are presented as absolute number with percentage and 
were compared with the Chi-Square test. Incremental cost- 
effectiveness ratio (ICER) was defined as (cost1-cost0) 
/(effect1-effect0). A probabilistic sensitivity analysis was 
conducted to test the robustness of the model results in 
changes in costs and health outcome (ie, pain on the VAS). 
A log-normal probability distribution, parameterized by 
the observed measures of centrality (sample means) and 
dispersion (standard errors) was used to generate 
a thousand pair values of costs and effects differences, 
thus representing uncertainty around the mean estimates 
of the two variables of interests. Univariate and multi-
variate analyses with odds ratio (OR) and 95% confidence 
interval (CI) were performed to test association between 
costs and variables of interest. A p-value < 0.05 was 
considered statistically significant. MedCalc Statistical 
Software version 19.3.1 (MedCalc Software Ltd, Ostend, 
Belgium; https://www.medcalc.org; 2020).

Results
The cost analysis included all 49 patients, 23 of whom, in 
addition to spinal anesthesia, received a PNB, whereas 26 
did not. There were no statistically significant differences 
in mean overall occupation time of the operating theatre 
(80.6 ± 17.3 vs 73.2 ± 15.8 minutes, p=0.662), mean 
operative time (PNB group: 31.3 ± 11.0 vs control 
group: 29.2 ± 9.9 minutes, p=0.610) or time required for 
anesthesia (PNB group: 49.3 ± 15.9 vs control group: 44.0 
± 11.6, p=0.124).

Direct costs were comparable between groups (PNB 
group: 482 ± 386 vs control group: 613 ± 543 EUR, 
p=0.108), while indirect costs were significantly lower in 
the PNB group (2606 ± 816 vs 2769 ± 1506 EUR, 
p=0.005). Total costs were lower in the PNB group 
(PNB group: 3088 ± 979 vs control group: 3497 ± 1697, 
p=0.007). Hospital earnings resulted comparable in PNB 
and control groups (729 ± 1904 vs 442 ± 1339 EUR, 
p=0.101) as the hospital reimbursement did not change 

due to the PNB performing. Details are reported in 
Figure 1 and Table 1.

The overall cost saving in PNB group was estimated in 
409 ± 1401 EUR. Based on our finding of 1.68 ± 2.00 units 
pain difference on the VAS at 24 hours between PNB and 
control group, the ICER resulted −243 ± 881 EUR/pain unit 
on the VAS. Sensitivity analyses showed that the results 
ranged from quite robust to uncertain. PNB was 50% likely 
to result the dominant approach – with a negative ICER – 
while chances are that its cost-effectiveness does not over-
come the threshold of 500 EUR (950 EUR) per pain unit on 
the VAS in 70% (80%) of the cases (Figure 2).

In the uni- and multivariate analyses, the only retained 
factor which showed to be independently correlated to 
total costs was the length of hospital stay (OR 3.026, 
95% CI 1.017–9.007, p=0.047). Table 2. Sub-analyses 
for direct and indirect costs did not show any noteworthy 
difference as compared to the total cost analysis.

The sub-group analysis on in- and outpatients showed 
that in the inpatient group, direct costs (PNB group: 544 ± 
462 vs control group: 664 ± 687 EUR, p=0.159), indirect 
costs (PNB group: 2833 ± 895 vs control group: 3048 ± 
1322 EUR, p=0.165) and total costs (PNB group: 3377 ± 
1121 vs control group: 3712 ± 1699 EUR, p=0.140) were 
similar. In the outpatient group, direct costs were similar 
among groups (PNB group: 385 ± 213 vs control group: 533 
± 158 EUR, p=0.416), but indirect costs (2253 ± 545 vs 

Figure 1 Total, direct and indirect costs comparison between groups.
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2582 ± 1628 EUR, p=0.006) and total costs (2638 ± 469 vs 
3115 ± 1723 EUR, p=0.001) were lower in the PNB group.

Discussion
Analytical accounting data from our double-blind randomized 
trial demonstrated a significant reduction in indirect and total 
costs in patients treated with open hemorrhoidectomy with 

PNB in addition to spinal anesthesia, compared to those with 
spinal anesthesia only.

This important finding suggests that PNB could be 
a solution to two problems related to hemorrhoid surgery: 
post-operative pain and cost. Several trials have demon-
strated that PNB is safe, feasible, effective and does not 
prolong the overall operative time.8,9,11,19,20 Indeed, the 

Figure 2 Cost-effectiveness acceptability of the pudendal nerve block use.

Table 1 Costs Analysis Among Groups

Pudendal Nerve Block Group n=23 Control Group n=26 p

Direct costs 482 (386) 613 (543) 0.108
Medications 37 (23) 43 (38) 0.025
Medical products 356 (358) 351 (222) 0.022
Physicians’ fees 89 (138) 219 (480) <0.001

Indirect costs 2606 (816) 2880 (1425) 0.011
Operating room 596 (348) 487 (275) 0.261

Anesthesia 646 (208) 545 (240) 0.513

Radiology and Laboratory 331 (363) 392 (398) 0.672
Physician salaries 70 (67) 105 (110) 0.022
Hospital stay 1079 (502) 1371 (1010) 0.002
Administration 131 (88) 142 (83) 0.783

Total costs 3088 (979) 3497 (1697) 0.007

Hospital earnings 729 (1904) 442 (1339) 0.101

Notes: Costs are expressed in Euro. All financial variables are expressed as mean with standard deviation (SD). In bold the statistical significance.
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PROSPECT group guidelines suggest the use of perianal 
anesthesia or PNB in the management of pain after exci-
sional hemorrhoidectomy.21

Pain and cost related to hemorrhoid surgery have been 
the subject of several studies, comparing different surgical 
techniques. It is well accepted that, compared to other less 
invasive techniques, excisional hemorrhoidectomy is the 
most efficient technique in terms of recurrence rates but at 
the price of higher post-operative pain.1,22,23 Studies have 
shown excisional hemorrhoidectomy to be less costly than 
stapled hemorrhoidectomy.24,25 Watson et al.,24 in a large 
multicenter National Health Service based randomized 
trial, found that the traditional excisional surgery was 
more cost-effective than stapled hemorrhoidopexy. 
Authors reported a mean cost per patient for traditional 
excisional surgery of £602 ± 507 compared with £941 ± 
415 for stapled hemorrhoidopexy. The Quality Adjusted 
Life Years (QALY) for excisional surgery group was 1.69 
± 0.38 vs 1.62 ± 0.43 for hemorrhoidopexy group, thus 
concluding that stapled hemorrhoidopexy cost more and 
had a lower QALYs than excisional surgery. Open and 
stapled hemorrhoidectomy have been also evaluated in 
2012 by Manfredelli et al,26 who reported that conven-
tional procedures were more invasive and slightly more 
painful in the early postoperative period than stapled 
hemorrhoidectomy, which showed more complications 
and, therefore, was associated with higher costs. Brown 
et al27 reported a mean total cost of £1750 vs £723 per 

patient in the hemorrhoidal artery ligation and rubber band 
ligation groups, respectively. Kim28 reported higher over-
all costs in patients undergoing complete excisional 
hemorrhoidectomy and repair using flaps as compared to 
primary excisional hemorrhoidectomy and secondary 
suture-ligation in patients with circumferentially protrud-
ing hemorrhoids.

Our study did not aim at comparing the costs of dif-
ferent surgical techniques but rather the costs related to 
different anesthesia techniques. The finding that PNB not 
only reduces pain but also decreases costs, may be 
a further argument for open hemorrhoidectomy. That 
being said, to date, no studies have analyzed the financial 
impact of peripheral anesthetic blocks in patients under-
going open hemorrhoidectomy.

In our study, costs associated with the pudendal nerve 
block procedure (performed by an expert anesthetist) were 
adequately compensated by the reduced need for pain 
medications, decreased demand for care and rapid dis-
charge. In particular, the shorter hospital stay led to cost 
savings in medications, physicians’ fees and salaries and 
hospital stay costs. Altogether, savings ended up being 
greater than the increased costs to perform the PNB, so 
that, 409 EUR per patient was saved. Interestingly, the 
DRG- and TARMED-based reimbursements did not 
change when PNB was performed, so that with the PNB 
use, hospital has earned more consensually. Although the 
PNB in patients undergoing open hemorrhoidectomy 

Table 2 Uni- and Multivariate Analyses of Factors Associated with High Total Costs

Univariate Analysis (OR and 
95% CI)

Multivariate Analysis (OR and 95% CI, 
Stepwise, α=0.1)

p

Median age 1.054 (1.012–1.097) 1.023 (0.972–1.077) 0.385

Gender
- Female 1

- Male 0.600 (0.190–1.895) 0.384

Comorbidities 9.471 (1.063–84.377) 2.860 (0.245–33.371) 0.402

Hemorrhoid grade 2.007 (0.751–5.361) 0.165

Hemorrhoid number 2.094 (0.979–4.477) 1.803 (0.694–4.685) 0.226

Outpatient setting 0.236 (0.062–0.903) 2.782 (0.202–38.249) 0.444

Arm of treatment
- Control 1

- Pudendal nerve block 0.846 (0.272–2.629) 0.773

Length of hospital stay 2.421 (1.362–4.303) 3.026 (1.017–9.007) 0.047

Notes: The variables included in the multivariate analysis were marked in bold. High costs was defined as values above the median.
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requires investment in resources, the better pain control 
and the shorter hospital stay led to an overall cost saving, 
making it cost-effective. The sensitivity analysis seems to 
confirm such findings, even strong evidence cannot be 
drawn.

The subgroup analyses showed for outpatients lower 
indirect and total costs in the PNB group, while for inpa-
tients it did not show any significant difference. As effect 
of the hospitalization, patients incur in higher charges that 
may mitigate the PNB impact on costs. The absence of 
a significant difference can also be explained with the 
smaller sample size (30 patients), though, a trend of cost 
saving in the PNB group was noted. For outpatients, the 
cost difference was even more pronounced than in the 
whole group analysis. Specifically, the outpatient group 
benefits most from PNB, as the improved pain control 
allowed early discharge and showed to be more cost- 
effective.

This study has some limitations. The first and most 
important encompasses the replicability and generalizabil-
ity of our results. In particular, the present financial ana-
lysis may not be directly applicable worldwide since costs 
and reimbursement widely vary among countries. 
Differences between DRG- and non-DRG-based systems 
are present, and even between national DRGs.29 However, 
many healthcare systems have adopted the DRG-based 
reimbursements, ie the Swiss-DRG is similar to German- 
DRG, which shares similarities with other European coun-
tries and is even comparable with the US-DRG.13,29–31 In 
the outpatient setting, TARMED is similar to other nation-
wide used fee-for-service tariff systems. Nevertheless, 
generalizing our results would be admittedly hazardous.

Another limitation is represented by the small number of 
patients included that restricts the strength of evidence and 
probably limited the sensitivity analysis and likelihood of 
the multivariate analysis to detect factors associated to the 
higher costs. A further limitation is the lack of a precise 
disposable material count and time needed to perform the 
PNB. However, the randomization of patients and the pre-
cise data collection within a clinical trial are key points 
which minimized the risk of biases in the present study.

Conclusions
Despite limitations, the ultrasound-guided PNB seems to 
reduce indirect and total costs in patient undergoing open 
hemorrhoidectomy under spinal anesthesia. It was showed to 
be clinically beneficial and cost-effective, and therefore recom-
mendable in patients undergoing open hemorrhoidectomy.
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