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B MAIN POINTS B ABSTRACT

This study demonstrated that when per-
formed by experienced anesthesiologists
using ultrasound guidance to minimize
widespread postoperative pain during the
first 24 hours after arthroscopic shoulder
surgery; SBPB results in lower complica-
tion rates,

Increased patient and surgeon satisfac-
tion,

Earlier mobilization, and a more comfort-
able surgical experience,

Low analgesic consumption,

Low VAS scores. Furthermore, patients un-
dergoing ISBPB experienced shorter oper-
ative times. These positive results are con-
tributing to the growing popularity of ISBPB
among orthopedic shoulder surgeons.

Aim: We aimed to evaluate the pain scores with visual analog scale and compare opioid
consumption in the early postoperative period in cases where single-shote interscalene
brachial plexus block and general anesthesia or general anesthesia alone have been ap-
plied for arthroscopic shoulder surgery.

Materials and Methods: Seventy-one patients, aged 18-65, who had undergone elective
arthroscopic shoulder surgery were included in this study. Participants were allocated to
one of two groups: the General Anesthesia (GA) group (n=36) or the Interscalene Block
and General Anesthesia (ISBPB+GA) group (n=35). The severity of postoperative pain
was evaluated using Visual Analog Scale (VAS) scores.

Results: The VAS scores and analgesic requirements of patients in the ISBPB+GA group
were significantly lower than GA group. Although the duration of operation was shorter in
the ISBPB+GA group (87.37£17.65 min), it did not reach statistical significance (p>0.05).
Surgeon and patient satisfaction scores were higher in the ISBPB+GA group compared
to patients who underwent GA alone.

Conclusion: The cases that underwent ISBPB+GA had notably lower pain scores and de-
creased additional analgesic consumption in the postoperative period. We believe that
this anesthesia technique provides a more comfortable recovery process in patients un-
dergoing shoulder surgery and can be safely utilized by experienced anesthesiologists.
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B INTRODUCTION

A significant challenge for patients undergoing shoulder
surgery is postoperative pain. Approximately 45% of adult
patients experience severe acute pain, which can compli-
cate early mobilization and rehabilitation, negatively affect-
ing their overall recovery and functional outcomes. Conse-
quently, many methods have been developed to control this
pain. If not adequately managed, this acute pain can also

progress to chronic pain, driven by peripheral and central ner-
vous system sensitization [1-4]. Regional techniques, such as
the interscalene brachial plexus nerve block (ISBPB), are fre-
quently employed in shoulder surgeries. They are valued both
for their role as regional anesthesia and as a valuable compo-
nent of postoperative multimodal analgesia. The adoption
of these techniques is associated with a decrease in periopera-
tive opioid consumption and a reduced frequency of opioid-
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related adverse effects, including urinary retention, respi-
ratory dysfunction, pruritus, hypotension, dyspeptic com-
plaints, and ileus [S]. ISBPB is usually indicated for pro-
cedures involving the proximal upper extremity, such as the
shoulder. It can also be used in the differential diagnosis
of central and peripheral pain syndromes of the region. It
can be safely performed to block sympathetic nerves in cases
where stellate ganglion block is not possible [6]. In recent
years, ultrasonography (USG)-guided peripheral nerve blocks
have become popular. Ultrasonography (USG) facilitates im-
proved sonoanatomical visualization of muscle, vascular, and
nerve structures, thereby increasing the success rate of re-
gional blocks and mitigating the risk of complications asso-
ciated with blocks performed near nerve plexuses. The inter-
scalene brachial plexus nerve block (ISBPB) is recognized for
its efficacy in postoperative pain treatment and its ability to
provide effective muscle relaxation [7,8]. The present study
aimed to retrospectively analyze the postoperative pain scores
and opioid analgesic requirements of our patients who under-
went USG-guided ISBPB and general anesthesia in compari-
son to only general anesthesia alone during shoulder surgery.

B MATERIALS AND METHODS

This retrospective study analyzed recorded pain and patient
follow-up forms from patients who underwent shoulder
surgery at the Orthopedics Clinic of Elaz1g Fethi Sekin City
Hospital between January and June 2019. The study received
approval from the institutional review board (10.01.2019/01-
03) and was conducted in accordance with the Declaration of
Helsinki.

Patient selection

The study included 71 patients, aged 18-65 years, who under-
went elective unilateral shoulder surgery for various clinical
diagnoses. All included patients were categorized as Amer-
ican Society of Anesthesiologists (ASA) Physical Status I or
I1, received either general anesthesia alone or general anesthe-
sia combined with an interscalene block, and had complete
follow-up forms.

Patients receiving general anesthesia alone were assigned to
Group GA (n=36), while those receiving general anesthe-
sia with an interscalene block were assigned to Group IS-
BPB+GA (n=35). This sample size was determined based on
a G*Power 3.10 analysis, which recommended at least 65 in-
dividuals with an alpha error of 0.05 and a beta error of 0.10
(power=0.90).

Patients were excluded if they had incomplete pain or pa-
tient follow-up forms, were outside the 18-65 age range, were
in ASA Physical Status III-V risk groups, received upper ex-
tremity block solely for analgesia, received different peripheral
nerve blocks, had neurological diseases or inflammatory joint
diseases, a history of opioid use for other reasons.
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Anesthesia and Block procedure

In the preoperative preparation area, all patients received in-
travenous access via an 18-gauge venous needle in the fore-
arm, followed by 10 mL of balanced electrolyte solution. Se-
dation was achieved with 0.05 mg kg intravenous midazo-
lam. Non-invasive blood pressure, peripheral oxygen satura-
tion (SpO-), and cardiac monitoring via electrocardiogram
(ECG) were performed for all cases.

Interscalene brachial plexus nerve blocks (ISBPBs) were ad-
ministered by experienced anesthesiologists. Patients in the
ISBPB group were positioned supine with their head turned
away from the operative side. The skin in the ISBPB applica-
tion area was sterilized with 10% povidone-iodine solution.

Under ultrasound guidance (USG), a high-frequency (8-12
MHpz) linear probe (Philips-Healthcare, L22-2, probe, Cam-
bridge, US) was placed vertically along the line of the cricoid
cartilage and external jugular vein. The carotid artery and in-
ternal jugular vein were visualized anteromedially. The ster-
nocleidomastoid (SCM) muscle was observed superficial to
the brachial plexus, which was identified between the anterior
and middle scalene muscles, lateral to the carotid artery. Af-
ter identifying the C5-C7 nerve tract, the probe was rotated
to visualize the round, hypoechoic images of the C5-7 nerve
roots. Local anesthesia of the skin was performed using 1%
lidocaine.

In addition to USG guidance, a peripheral nerve stimula-
tor (Stimuplex, Braun, Melsungen, Germany) was used. To
avoid intraneural injection, a 21-gauge SO mm needle (Stimu-
plex® D16, B. Braun, Melsungen, Germany) was advanced
using the in-plane technique. If motor movement in the dis-
tal deltoid muscle was observed at currents below 0.5 mA,
and the response disappeared at currents below 0.2-0.3 mA,
15 mL of 0.5% bupivacaine (Bustesin® 0.5% VEM Ilag AS,
Ankara, Turkey) was administered into the brachial plexus
nerve sheath. The spread of the local anesthetic between the
plexus and middle scalene fascia was confirmed by USG. Fol-
lowing local anesthetic injection, sensory changes and motor
function (inability to extend the arm) were assessed every S
minutes for the first 20 minutes. Successful block was defined
as complete loss of motor function and positive pinprick sen-
sory testing at the block onset.

General anesthesia was administered to all patients. Induc-
tion included 2-3 mg kg™* propofol, 0.5 mg kg'1 vecuronium,
and 2 pg kg’ fentanyl. Anesthesia was maintained with
sevoflurane in 50% O + 50% air and 0.5 pg kg min™ remifen-
tanil. At the end of the surgical procedure, spontaneous
breathing was achieved by antagonizing with 4 mg kg sug-
ammadex, followed by extubation. Patients were then trans-
ferred to the Post Anesthesia Care Unit (PACU).

Postoperative assessment and Pain management

Upon arrival in the postoperative recovery room, patients’
Visual Analog Scale (VAS) scores (0: no pain, 10: unbear-
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Table 1. Demographic data and surgical procedures of the study groups.

GA (N=36) ISBPB+GA (N=35) Pvalue [

Gender (F/M) (%) 20(55.54)/16(44.46) 19(54.28)/16(45.72) 0.217*
Age (years) 52.2+¢13.7 51.7¢15.2 0.367 1
Weight (kg) 73.3t 15.4 71.5416.7 0.355 1
Height (cm) 17149.7 169+10.8 0.426 1
BMI (kg/m?) 25.9+4.6 26.145.4 03791
ASA 1/11*(%) 14(38.88)/22(61.22) 15(42.86)/20(57.14) 0.141*
Surgical procedure 16/18/2 14/17/4

(Subacromialprocedure/ rotator cuff repair/glenohumeroidal repair) (%) (44.4/50.0/5.6) (40.0/48.57/11.43) 0.673*

Data are presented as number (n) or mean * SD, Qualitative variables were performed by Pearson chi-square and Fisher’s Exact test-chi-square analysis. Quantitative data were
presented as mean, and standard deviation. P-value of less than 0.05 was considered significant. (Chi-square-Fisher’s Exact test, I Independent Sample t-test. GA: General
anesthesia, ISBPB: Interscalene Brachial Plexus Block, F: Female, M: Male, BMI: Body Mass Index, ASA: American Society of Anesthesiologists, SD: Standard Deviation, cm:

centimeter, kg: kilogram).

Table 2. Data are presented as mean t SD. (VAS: Visual Analog Scale,
GA: General Anesthesia, ISBPB: Interscalene Brachial Plexus Block),
[P<0.05 is statistically significant.

GA (N=36) ISBPB+GA (N=35) Pvalue [
Recovery 6.41+1.25 3.45+1.13 <0.001
27 hour 5.6141.47 3.26+1.17 <0.001
4t hour 4.98%1.16 3.0141.57 <0.001
12t hour 4.4141.07 3.0240.97 <0.001
24t hour 3.9611.27 2.8310.91 <0.001

Data are presented as mean * SD. (VAS: Visual Analog Scale, GA: General Anesthe-
sia, ISBPB: Interscalene Brachial Plexus Block), fP<0.05 is statistically significant.

Table 3. Additional analgesic consumption in the study groups.

GA (N=36) ISBPB+GA (N=35) P value |
Step 0 5 (13%) 19 (52.7%) <0.001
Step 1 7 (19.44%) 6 (17.14%) *0.05
Step 2 4(11.11%) 5 (14.28%) *0.05
Step 3 17 (47.22%) 6 (17.14%) <0.001

Data are presented as N (%). (GA: General anesthesia, ISBPB: Interscalene Brachial
Plexus Block), [P<0.05 is statistically significant.

able pain), mean arterial pressure (MAP), and heart rate (HR)
were recorded at 2, 4, 12, and 24 hours postoperatively.
Postoperative pain management followed a step-wise proto-
col. Patients experiencing pain despite baseline treatment rou-
tinely received 500 mg paracetamol tablets three times a day
(08:30, 12:30, and 20:30) and 75 mg diclofenac tablets twice
a day (08:30 and 20:30). Intravenous analgesics were admin-
istered as needed based on pain severity, according to an 11-
point Numerical Rating Scale (NRS) where 0 indicates no
pain and 10 represents the worst imaginable pain:

* Step 0 (NRS 0-2): No additional analgesic.
* Step 1 (NRS 3-4): 1000 mg paracetamol.

* Step 2 (NRS 5-6): 30 mg ketorolac and 1000 mg parac-
etamol.

* Step 3 (NRS 7-10): 30 mg ketorolac, 1000 mg paraceta-
mol, and 100 mg tramadol.

364

Additional analgesic consumption was recorded. Patient and
surgeon satisfaction scores at discharge were assessed using a
Likert scale (0: dissatisfied, 7: very satisfied)

Statistical analysis

Statistical analysis for this study was performed using SPSS 26
(International Business Machines Corporation, USA). Data
are presented as the number of cases (N) or mean + standard
deviation (SD).

The Shapiro-Wilk test was used to assess the normality of data
distribution between groups. For continuous variables with a
normal distribution, Student’s t-test was applied. The Mann-
Whitney U test was used for comparisons between paired
groups that did not conform to a normal distribution. Chi-
square test or Fisher’s exact test was utilized for the analysis of
categorical variables. A p-value of <0.05 was considered sta-
tistically significant for all analyses.

B RESULTS

The 71 patients who underwent various shoulder surgeries
were included in the analysis of our study. Here’s a revised
version of your results section, focusing on clarity, concise-
ness, and impact. A total of 71 patients were included in
the study: 36 received general anesthesia (GA) alone, and
35 received general anesthesia combined with an interscalene
brachial plexus block (GA + ISBPB). There were no statisti-
cally significant differences in the demographic characteristics
or surgical procedures between the two groups (p>0.05, Ta-

ble 1).

The primary outcome of our study was the comparison of
Visual Analog Scale (VAS) scores between the ISBPB+GA
and GA groups on the day of surgery and at specific in-
tervals during the first 24 postoperative hours. Secondary
outcomes included additional analgesic consumption, surgi-
cal duration, anesthesia induction times, hemodynamic find-
ings, length of hospital stay, and patient and surgeon satisfac-
tion scores. When comparing VAS scores, patients in the IS-
BPB+GA group reported statistically significantly lower pain
scores upon admission to the postoperative recovery room
and at 2, 4, 12, and 24 hours postoperatively compared to the
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Table 4. Duration of surgery, anesthesia induction times, hemodynamic findings, length of hospital stay, and patient and surgeon satisfaction scores

of the study groups.

GA (N=36) ISBPB+GA (N=35) P value [
Duration of surgery (min) 99.18425.13 87.37+17.65 <0.001%
Anesthesia induction time (min) 7.54.47 11.6%5.9 “0.001+
Heart rate (beat min'") 75.3219.76 64.8517.87 <0.001**
Systolic arterial blood pressure (mm/Hg) 102.56414.51 97.81+11.78 0.017**
Postoperative hospital length of stay (day) 2.15¢0.73 2.11+0.71 0.81**
Patient satisfaction score 7+0.54 9+0.35 0.023**
Surgeon satisfaction score 7+0.87 910.63 0.018**

Data are presented as mean + SD **, tMann Whitney U test, { Independent Sample t-test, fP<0.05 is statistically significant. (GA: General anesthesia, ISBPB: Interscalene

Brachial Plexus Block, min: minutes).

GA group (p=0.001, Table 2). Furthermore, the ISBPB+GA
group required significantly less additional analgesic in the
early postoperative period (p<0.001, Table 3).

The mean intraoperative mean arterial pressure (MAP), mean
heart rate (HR), and mean duration of surgery were signifi-
cantly lower in the ISBPB+GA group compared to the GA
group (p<0.05). Additionally, patient and surgeon satisfac-
tion scores were higher in the ISBPB+GA group (p=0.023,
p=0.018, respectively). However, there was no statistically sig-
nificant difference in the duration of hospital stay between the

groups (p>0.05, Table 4).

No life-threatening complications occurred in either group.
Only one patient in the ISBPB+GA group developed recur-
rent laryngeal nerve paresis, which fully resolved within 24
hours after surgery. No local anesthetic toxicity was observed
in the ISBPB+GA group.

B DISCUSSION

The increasing frequency of arthroscopic shoulder surgery
necessitates an anesthetic technique that is safe, effective, and
provides both long-term analgesia and enables early mobiliza-
tion. Postoperative pain is a significant challenge in these pa-
tients, leading to the use of various analgesic methods. While
techniques like subacromial bursa block, intra-articular local
anesthetic injection, oral analgesics, single-shot or continuous
interscalene brachial plexus blocks (ISBPBs), suprascapular
blocks, and axillary blocks have been employed for pain con-
trol [9,10], ISBPBs are widely considered the most effective
[11].

The PROSPECT study, a comprehensive review of 59 ran-
domized controlled studies on pain control in shoulder
surgery, recommended single-shot ISBPB as a component
of multimodal analgesia [12]. Similarly, a meta-analysis of
randomized controlled trials (RCTs) evaluating single-shot
ISBPB for shoulder surgeries, including rotator cuff repair,
found it more effective than systemic analgesics or placebo
[13]. However, this review also noted a short duration of anal-
gesia (6 hours with movement and rest) and the occurrence of
rebound pain at 24 hours [13].

Consistent with these findings, our study revealed statistically
significantly lower VAS scores in the ISBPB+GA group across
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all measured time points. Notably, 91% of patients in the GA
group required opioid analgesics upon admission to the re-
covery room, whereas none in the ISBPB+GA group required
additional opioid intervention. Similarly, VAS scores and ad-
ditional analgesic consumption at 2, 6, 12, and 24 hours were
significantly lower in the ISBPB+GA group compared to the
GA group. This reduction in opioid consumption is crucial,
as opioid agonists can induce nausea and vomiting in the late
postoperative period. Consequently, patient satisfaction in
the ISBPB+GA group was high due to decreased opioid use.

While Fredrickson et al. reported that continuous ISBPB
provides superior analgesia, faster recovery, and lower pain
scores, particularly within the first 24 hours of movement, it
carries a risk of complications. These include infection, lo-
cal anesthetic toxicity, central neuraxial block, nerve damage,
Horner’s syndrome, phrenic nerve palsy, and a catheter dis-
lodgement rate as high as 22% [14]. Given these potential
complications, we opted for a single-shot ISBPB in our pa-
tients. Oh et al. also suggested that a single-shot interscalene
block combined with continuous intrabursal local anesthetic
infusion offers comparable analgesic efficacy to continuous
interscalene catheters, presenting a safer alternative with fewer
motor and sensory deficits [15]. Some studies, however, ar-
gue that continuous interscalene blocks are superior to single-
shot blocks in reducing postoperative opioid consumption
and pain, attributing this to a later onset of rebound pain after
the maximum 12-hour effect of a single dose [16,17]. Despite
this, our study demonstrated a statistically significant decrease
in VAS scores at 24 hours postoperatively in the single-shot
ISBPB group compared to the GA-only group. The most sig-
nificant findings of our study were the remarkably lower pain
levels in the ISBPB+GA group on the day of surgery, coupled
with reduced additional analgesic consumption and higher
patient and surgeon satisfaction.

ISBPB is generally considered superior to intra-articular injec-
tion or subacromial bursa block, techniques linked to serious
complications such as chondrolysis [18-20]. Nevertheless, IS-
BPB itself can lead to acute and chronic complications, in-
cluding pneumothorax, neurotoxicity, complex regional pain
syndrome, and plexus injury [21]. During ISBPB, acciden-
tal spread of the local anesthetic or misdirection of the nee-
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dle tip can block the vagus, recurrent laryngeal, and sympa-
thetic nerves [6]. Using ultrasound guidance (USG) with a
nerve stimulator (Stimuplex needle) to elicit contractions in
the pectoral, deltoid, arm, forearm, and hand muscles at 0.2-
0.5 mA indicates a successful block. Conversely, contractions
in the neck, trapezius, scapular, or pectoral muscles suggest
the need for needle repositioning [6,8]. Inline with Lehmann
et al. [8], our approach of performing local anesthetic injec-
tion under USG guidance with a stimplex device improved
block success and significantly reduced potential complica-
tions. While Lenters et al. [22] reported transient complica-
tions like brachial plexus injuries, respiratory, central nervous
system, and cardiovascular issues associated with interscalene
brachial plexus block, we encountered no chronic or life-
threatening complications. Only one patient in the ISBPB
group experienced recurrent laryngeal nerve paresis, which re-
solved completely within 24 hours. We believe that combin-
ing the Stimplex device with USG in ISBPB procedures signif-
icantly mitigates the risk of plexus damage and local anesthetic
toxicity.

Despite the literature supporting ISBPB for shoulder surge-
ries, it has reported disadvantages, including the necessity for
high practitioner experience, procedural time investment, in-
creased cost, and the possibility of serious and long-term neu-
rological complications [23,24]. In our study, ISBPB was per-
formed by the most experienced anesthesiologists. However,
the retrospective nature of our review and the exclusion of in-
complete patient files limited our sample size for accurately
evaluating complications. Additionally, patient file data were
insufficient to assess long-term neurological complications.

Examination of intraoperative hemodynamic parameters re-
vealed lower heart rate and systolic blood pressure in the IS-
BPB+GA group compared to the GA group. Controlled
hypotension during shoulder surgery contributes to a more
comfortable procedure and reduces bleeding risk. Studies in-
dicate that effective analgesia, by reducing bleeding and en-
hancing arthroscopic visualization, yields positive outcomes
in shoulder arthroscopy performed with ISBPB+GA [13-
15,25]. In our research, we observed shorter operating times
in the ISBPB+GA group, which contributes to reduced com-
plication rates and costs.

Liu et al. [25] assessed pain scales in 62 patients undergoing
rotator cuff repair, comparing those receiving general anesthe-
sia alone with those receiving general anesthesia and a single
dose of interscalene block. They found lower VAS scores dur-
ing the first 12 hours and reduced opioid use in the first 6
hours in the ISBPB+GA group. Additionally, in the ISBPB
group, rescue analgesics were not needed during the first 24
hours, although opioid requirements were similar on days 2
and 3 [25]. Our study similarly showed a significantly lower
rate of rescue analgesic use in the ISBPB+GA group during
the first 24 hours compared to the GA group. Wongetal. [26]
explored different ropivacaine doses for ISBP, finding lower
VAS scores and opioid consumption at 72 hours with 2% ropi-
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vacaine compared to 1%. Conversely, another study compar-
ing 5 mL and 10 mL single-dose ropivacaine for ISBPB found
no difference in pain scores or opioid consumption [27]. In
our study, we aimed for standardization by including patients
who received a single-shot ISBPB with 15 mL of 0.5% bupi-
vacaine.

A meta-analysis involving 746 patients undergoing arthro-
scopic shoulder surgery indicated that ISBPB+GA, compared
to GA alone, resulted in a lower heart rate, lower pain scores
on the day of surgery and the following day, lower intraop-
erative systolic blood pressure, shorter extubation time, and a
lower incidence of side effects [28]. Postoperative pain control
is crucial for facilitating early mobilization in shoulder surgery
patients [25,28]. In our study, all patients in the ISBPB+GA
group experienced a decrease in the need for additional anal-
gesics over a 24-hour period and achieved earlier mobilization
compared to the GA group, aligning our findings with previ-
ous studies [25-28]. Although satisfaction rates were higher
in the ISBPB+GA group, no significant difference in hospital
stay duration was observed.

Limitations

This study has several limitations. First, the relatively small
sample size, resulting from including only patients who re-
ceived shoulder surgery with 15 mL of 0.5% bupivacaine for
their blocks and excluding cases with incomplete file informa-
tion, may impact the robustness of our findings. Second, pre-
operative pain intensity and analgesic use could influence res-
cue analgesic consumption and pain scores, but our patient
files contained limited information regarding analgesic his-
tory. One of the most significant limitations is the lack of data
from patient files to evaluate long-term upper extremity mo-
tor functions. We recommend future prospective random-
ized controlled studies to further investigate the long-term up-
per extremity motor functions of patients undergoing ISBPB
for postoperative pain control after shoulder surgery.

B CONCLUSION

The findings of this study indicate that ISBPB, when per-
formed by an experienced team, is associated with low compli-
cation rates, a shortened duration of operation, and effective
postoperative analgesia. These favorable outcomes contribute
to the growing popularity of ISBPB among orthopedic sur-
geons for shoulder joint surgeries.

A part of this study was presented in the 58" Turkish Anesthesiology
and Reanimation Congress with National and International Partic-
ipation dated; Nov 28-Dec 1, 2024.

Ethics Committee Approval: The study was conducted by ret-
rospectively examining the pain and patient follow-up forms
recorded in the files of patients who underwent shoulder
surgery between January 2019 and June 2019, at Elazig Fethi
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proval from the Ethics Committee of Firat University Faculty
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