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ABSTRACT 

 

Background: Postoperative  pain management is major priority for the surgeon and patients , so 

adequate pain control and choosing the correct method makes patient more stable . 

Aim of study: To compare the effectiveness of TAP block and PCA for postoperative pain control for 

patients undergoing abdominoplasty . 

Patient and method  

A prospective comparative  study conducted during the year 2023 and included  30 cases undergoing 

abdominoplasty in Par Private hospital. Patients were assigned into two equal groups to be managed by 

either PCA or TAP block. Written informed consent was obtained for each case and all ethical issues 

were taken into account and approved by the authors.  

Result: Both groups were almost matched for age , weight and ASA class, (P.>0.05). Systolic and 

diastolic blood pressure, mean arterial pressure and  heart rate were significantly lowered in PCA group 

compared to TAP block group, (P<0.05). Pain score was significantly lowered in both groups. It was 

more significant and lower in PCA than TAP block group (P<0.05).  

Conclusion: Tap block and PCA both are efficient in relieving postoperative pain but dose and ways are 

different for each one. Each modality have its benefit and pitfall, so none of these two modalities is 

superior to other.  
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INTRODUCTION: 

Nowadays, body shape represents an important factor both from an aesthetic and health 

point of view. Abdominoplasty, with or without the addition of liposuction, is one of the 

most commonly carried out cosmetic surgeries. The primary goal is to enhance the body's 

shape by surgically removing excess skin and fatty tissue. While abdominoplasty is generally 

regarded as a safe procedure with high rates of patient satisfaction, the surgical team may 

encounter challenges due to problems that arise during or after the operation (1).  

In 2019, the Aesthetic Plastic Surgery National Databank reported that abdominoplasty 

ranked as the fourth most prevalent cosmetic surgical procedure in the United States, with a 

total of over 140,000 surgeries completed . Patients typically pursue abdominoplasty to 

address issues such as laxity in the abdominal wall, excessive skin, stretch marks, or 

separation of the rectus muscles. Abdominoplasty is not recommended in cases where there 

are scars in the upper quadrant of the abdomen. Other relative contraindications include 

severe medical conditions such as heart disease, diabetes, morbid obesity, and cigarette 

smoking. It is also not recommended for women who are planning to become pregnant in 

the near future, have a history of thromboembolic disease, or have a body mass index (BMI) 

higher than 40 (indicating morbid obesity). Unrealistic patient expectations are also 

considered a contraindication. Different complications are associated with abdominoplasty 

ranging from simple negligible to serious complications;  (1–3)  

Nerve damage commonly occur as a result of the dissection involved in lifting the abdominal 

flap (4). Although it is rare,  deep vein thrombosis (DVT) can occur . Additionally, pain triggers 

a series of events leading to the production and release of inflammatory mediators including 

prostaglandins and leukotrienes, along with an endocrine and metabolic reaction. As a 

result, the release of hormones causes detrimental effects on many tissues, leading to an 

escalation in patient morbidity and mortality rates, as well as impeding the recovery process. 

Furthermore, this could potentially have significant consequences for the patient's 

psychological well-being . Insufficient management of pain before and after surgery,  might 

worsen outcomes of abdominoplasty and also increase the risk of complications.  To 

effectively manage patients' expectations and minimize the risk of adverse consequences or 
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inadequate pain control, it is crucial to have a full understanding of the various therapeutic 

techniques, their indications, and potential risks (5,6). 

Over the past two decades, there have been significant advancements in the understanding 

of postsurgical pain, as well as in the field of pharmacology and the management of 

postoperative pain. Patient-controlled analgesia (PCA) first introduced in 1965 for adults and 

later in pediatric population in the late 1980s. Since its introduction PCA has undergone 

continuous development and now serves as an unquestionable benchmark and treatment 

standard (7). PCA has several benefits compared to conventional opioids, many literatures 

and randomized clinical trials have shown that PCA was better than other methods as 

postoperative analgesia where it improved significantly the satisfaction of patients and 

reduced the pain scores, help to address the significant variations in pain and analgesic 

requirements among individuals and reduces the period between pain onset and relief. 

Additionally, most studies documented a favorable safety profile for PCA(8,9) 

The concept of PCA has been derived from many therapeutic approaches, depending on the 

context of acute postoperative pain, chronic pain, pain associated with obstetric labor, or, in 

specific instances, sedation for brief surgical or diagnostic procedures in certain outpatient 

treatments. An ideal PCA modality should possess certain criteria. Firstly, it should be 

adaptable to all analgesia requirements, primarily postoperative but not limited to it. 

Secondly, it should utilize medicinal agents that provide optimal efficacy and safety profiles. 

Thirdly, it should minimize instances of inadequate analgesia. Fourthly, it should be user-

friendly for both patients and healthcare professionals. Furthermore, it should result in a 

high level of patient satisfaction and not interfere with other forms of care, and should not 

impede patient mobility (10).  The practical application of the PCA principle was long based on 

postoperative intravenous analgesia with morphine;  Subsequently, other routes have been 

widely developed, subcutaneous or loco-regional, central and peripheral, as well as for the 

treatment of certain chronic painful pathologies (11). However, the intravenous route is the 

most frequently used and the oldest PCA modality in the postoperative setting. In chronic 

pain, PCA seems to be an effective tool to treat some chronic pain syndromes, whether it is 

pain of cancer origin  [92] or not (neuropathic pain, oropharyngeal mucositis). Although, it is a 

safe technique, some adverse effects and complications might associated with PCA; often 
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reported consequences include nausea, vomiting, itching, respiratory depression, sedation, 

disorientation, and urine retention. Nevertheless, the prevalence of these issues can also be 

attributed to human factors such as pharmacy preparation and device programming, 

whereas device failure is significantly less problematic. (12,13) 

The transversus abdominis plane (TAP) block has recently gained recognition as a reliable 

approach for postoperative multimodal analgesia throughout the past decade. It was first 

described by Rafi in 2001, since that time TAP block has undergone advancements in 

response to the growing utilization of ultrasound and improved comprehension of anatomy. 

These developments have resulted in the creation of different sub-blocks that specifically 

target certain abdominal dermatomes (14).  

Due to the great advancements in ultrasound-guided regional anesthesia techniques, TAP 

Block have become increasingly useful and relevant. Currently, TAP Block considered an 

alternative to neuraxial central regional anesthesia techniques and are also used as a 

supplement in postoperative multimodal analgesia. Ultrasound is employed to enhance the 

safety, efficacy, and complication rates of anesthetic blocks. Internationally, numerous 

research studies have explored the use of local anesthetic injection in the transversus 

abdominis plane to effectively control postoperative pain associated with lower abdominal 

procedures, including prostatectomy, hernioplasties, appendectomies, hysterectomies, and 

cesarean sections (15–18).  

However, surgeons and anesthesiologists’ often focus on postoperative pain management 

and the optimal method or procedure to control postoperative pain and increase the 

patients’ satisfaction, therefore, the objective of our study is to assess the efficacy of TAP 

block and PCA in management of postoperative pain among patients undergoing 

abdominoplasty 

PATIENTS AND METHODS: 

 This was a prospective comparative study conducted at Par Private Hospital in 2023 

including a total of 30 patients who were undergoing abdominoplasty. Patients were 

assigned into two equal groups according to the pain management method; first group 

included 15 patients who were managed with PCA, namely PCA group. The second group 

included the remaining 15 patients in whom TAP block was used, namely TAP block group.  
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The study included a total of 30 patients aged 18-60 years of both genders and they were at 

class I or II ASA according to the statement of the American Society of Anesthesiologists for 

the physical status classification system (19).  

We excluded patients who had one or more of the following:  

Dementia; Alzheimer’s disease; depression; persistent/chronic pain; allergy to any anesthetic 

agent; smoker; cardiovascular diseases and respiratory problems  

Operative protocol  

All operations (abdominoplasty) were performed by the same surgeon (Dr. Alan Ihsan 

Ferhadi) plastic surgeon at Par Private Hospital  

After we had a case in the theater a 20 gauge cannula was inserted. All operations were 

performed under general anesthesia in both groups using standard protocols for general 

anesthesia and anesthetic agents that implemented in our hospital.   

Vital signs were monitored intraoperatively until the end of operation and were reported 

TAP block  

TAP block performed under aseptic conditions using US to find muscles of abdomen. 

Injection was at the T10 dermatome level providing nerve block to lower abdomen. Injection 

was performed in the plane between transversus abdominis and internal oblique muscles.  

Medication: a 40 ml of lidocaine 0.1% for both sides. Lidocaine 1mg\kg plus 0.5% 

bupivacaine 1mg\kg with 10 ml normal saline for testing . Then patient extubated and 

transferred to the recovery room.  

PCA  

PCA was administered after extubation directly through iv line  

Pain Assessment and scoring: 

Postoperative pain intensity was assessed and scored using the visual analogue scale (VAS) 

which is consisted of 10 cm line with two end points; the zero end point represents no pain 

and the 10 end point represents the worst pain as bad as it can be(20).  

Postoperative Nausea and vomiting (PONV) assessment: 

Postoperative Nausea and vomiting (PONV) rated on a grading scale of 0 to 3, where 0 

represents absent  N&V, 1: mild which is not required treatment, 2 moderate; treatment is 

needed and 3 the severe N&V which is not respond to treatment(20).  
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Subsequent assessment: 

Vital signs , pain intensity, nausea and vomiting  were recorded at  1,2,4, 6 and 12 hours. 

Bowel sounds and bowel motion were checked regularly and the timing was reported.  

Need for extra medicines use like ondasteron or placil or any extra pain killer.   

Mean arterial pressure (MAP) was calculated the product of 2DBP + SBP divided by 3, 

according to the following standard equation (21): 

 

Analysis of Data: It was conducted using the statistical software package for social sciences 

(SPSS) version 28. Variables were expressed as mean, standard deviation and range. 

Repeated measure ANOVA was applied to compare the mean values across the subsequent 

measurement time within each group. Student’s t test applied to compare mean values 

between groups for scale variables. Bivariate correlation analysis was performed to assess 

the possible effect of age and weight of the patients on the changes in the vital signs, pain 

scores and nausea and vomiting. Pearson’s correlation coefficient (R) was calculated which is 

a statistical value ranged between 0 (complete no correlation) and one (perfect correlation) 

and the higher R value close to one indicates the stronger correlation. All statistical tests and 

procedures were conducted with a significance level (P-value) of 0.05 or below to determine 

significance. 

RESULTS: 

A total of 30 patients were equally assigned onto the two study groups; PCA and TAP block 

group. Both groups were not significantly different regarding their age and weight, (P. value 

>0.05), (Table 1). 

Comparison of vital signs systolic blood pressure (SBP), diastolic blood pressure (DBP), Mean 

arterial pressure (MAP) , Heart rates and pain scores between the studied groups are 

demonstrated in (Tables 2 – 6). It had been observed that SBP was significantly higher in PCA 

group than TAP block group at one hour, more significantly lowered in PCA group while not 

in TAP block group where it was almost stable but it was increased at the 12th hour. 

However, at the 2 hours and 4 hours the difference between groups in SBP was statistically 
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not significant, (P>0.05). similar to the SBP trend of change, DBP , MAP and heart rates were 

significantly reduced with the time in PCA group, (P<0.05). while no significant change in TAP 

block group, (P>0.05). 

The mean time of bowel motion was significantly longer in PCA than in TAP block group, the 

mean time was 11.5 ± 1.7 vs. 10.1± 1.0, respectively, (P<0.05), (Table 7).  

We further assessed the possible effect of the patient’s age and weight on the changes in the 

vital signs and the incidence of N&V using bivariate correlation analysis which revealed no 

significant correlation between age and weight of the patient from one side against changes 

in vital signs and frequency of N & V from the other side, in all comparisons, (P>0.05)m 

(Table 8).   

It is worth mentioned that we sid not reported nausea and vomiting in our patients and 

additional medications that required were not significantly different between both groups. 

However, some patients needed traditional analgesics like paracetamol, voltarine and 

Pethidine on the second or third day postoperatively. No failure of either procedure was 

reported in our study. 

Table 1. Age and weight distribution of the studied groups 

 Variable 

Group   

PCA (n=15) TAP block (n=15) 
P. value 

Mean SD Mean SD 

Age 34.4 9.8 40.8 10.7 0.683 ns 

Weight 80.9 9.5 78.5 9.6 0.485 ns 

SD: standard deviation, sig: significant, ns: not significant 

 

Table 2. Comparison of systolic blood pressure of the studied groups at different follow up 
time 

 
 
Follow up time 

Group P. value 
between 
groups 

PCA (n=15) TAP block (n=15) 

Mean SD Mean SD 

One hour 149.5 20.8 121.5 21.3 0.001 sig 

Two hours 133.9 20.0 122.9 20.8 0.149 ns 

Four hours 115.7 13.2 127.0 18.4 0.062 ns 

Six hours 104.0 11.0 129.5 23.7 0.001 sig 

Twelve hours 102.2 6.6 132.4 20.0 <0.001 sig 
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P. value within group  <0.001 sig   0.042 sig      

SD: standard deviation, sig: significant, ns: not significant 

 

 

Table 3. Comparison of diastolic blood pressure of the studied groups at different follow up 
time 

  Group P. value 
between 
groups 

  
Follow up time 

PCA (n=15) TAP block (n=15) 

Mean SD Mean SD 

One hour 86.1 12.2 72.9 13.7 0.009 sig 

Two hours 75.9 9.8 75.4 11.9 0.908 ns 

Four hours 69.3 8.9 77.2 11.6 0.045 sig 

Six hours 67.7 7.6 79.5 12.7 0.005 sig 

Twelve hours 59.9 8.6 77.7 10.2 <0.001 sig 

P. value within group  <0.001 sig   0.574 ns      

SD: standard deviation, sig: significant, ns: not significant 

 

 

Table 4. Comparison of mean arterial pressure of the studied groups at different follow up 
time 

  Group P. value 
between 
groups 

  
Follow up time 

PCA (n=15) TAP block (n=15) 

Mean SD Mean SD 

One hour 107.3 12.4 89.1 14.9 0.001 sig 

Two hours 95.2 11.6 91.2 13.2 0.385 ns 

Four hours 84.7 8.8 93.8 12.7 0.031 sig 

Six hours 79.8 5.5 96.2 15.1 <0.001 sig 

Twelve hours 73.4 8.4 95.9 12.4 <0.001 sig 

P. value within group <0.001 sig    0.306 ns      

SD: standard deviation, sig: significant, ns: not significant 

 

  

Table 5.  Comparison of heart rates of the studied groups at different follow up time 

  Group P. value 
between 
groups 

  
Follow up time 

PCA (n=15) TAP block (n=15) 

Mean SD Mean SD 

One hour 97.2 7.1 86.5 13.4 0.010 sig 

Two hours 82.9 7.2 85.1 10.5 0.509 

Four hours 74.0 6.9 84.1 13.1 0.014 sig 

Six hours 66.3 5.9 84.6 8.9 <0.001 sig 

Twelve hours 65.9 4.8 83.5 7.5 <0.001 sig 

P. value within group  <0.001 sig   0.662 ns     
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SD: standard deviation, sig: significant, ns: not significant 

 

 

 

 

 

Table 6. Comparison of Pain score of the studied groups at different follow up time 

  Group P. value 
between 
groups 

  
Follow up time 

PCA (n=15) TAP block (n=15) 

Mean SD Mean SD 

One hour 5.2 2.1 3.5 2.3 0.049 sig 

Two hours 2.5 1.4 3.6 1.9 0.038 sig 

Four hours 1.9 1.5 3.4 1.5 0.007 sig 

Six hours 1.5 1.5 3.3 1.5 0.003 sig 

Twelve hours 1.5 1.6 3.8 1.6 <0.001 sig 

P. value within group 0.004 sig    0.273 ns      

SD: standard deviation, sig: significant, ns: not significant 

 

 

Table 7.  Comparison of Time of bowel motion of the studied groups  

 
Group 

 P. value 
Time of bowel motion (hour) PCA (n=15) TAP block (n=15) 

Mean 11.5 10.1 0.009 sig 

SD 1.7 1.0  

Range 9 - 17 9 - 15  

SD: standard deviation  

   
 

 

Table 8. Results of bivariate correlation analysis for the changes in vital signs and incidence of 
nausea and vomiting (N&V) as dependent variables with age and weight of the patients as 
independent variables 

 
Correlation parameters (independent variables) 

  Age Weight 

 Dependent variables R P. value R P. value 

Change in DBP 0.132 0.486 -0.238 0.206 

Change in SBP -0.044 0.819 -0.049 0.798 

Change in MAP -0.039 0.839 0.142 0.453 

Change in HR 0.090 0.637 -0.248 0.186 

Change in Pain scores -0.016 0.935 0.204 0.279 

Incidence of N&V 0.026 0.892 -0.210 0.266 

R: correlation coefficient 
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Discussion: 

Efficient management of pain after surgery decreases surgical stress and directly impacts the 

occurrence of complications. Moreover, early patient movement and pain management 

contribute to the prevention of respiratory depression, thereby positively impacting 

postoperative respiratory functioning. While numerous studies have suggested the potential 

of TAP block to alleviate postoperative pain following lower abdominal surgery(22). A 

systematic review conducted by Cahrlton et al. (23) concluded that the effectiveness of TAP 

block is controversial and there are limited data available about its effect on pain scores. 

Furthermore, Erbabacan et al. (22) stated that studies that compare the efficacy of TAP block 

with alternative pain management techniques are scarce. In our country, particularly 

Kurdistan region we did not find any study comparing the analgesic  effect of PCA and TAP 

block. Therefore, we aimed in this study to compare the effectiveness of TAP block and PCA 

in controlling postoperative pain in patients undergoing abdominoplasty. Hence we included 

30 patients to whom abdominoplasty was performed in Par Private Hospital. For quality 

control and to avoid any possible bias or confounding effect we tried to match the studied 

group and randomly assigned them on each arm of the study. Matching is necessary in 

comparative studies as it is recommended by epidemiologists and clinical researches 

designer (24) 

In general, we found that PCA group had significantly  higher  SBP than TAP block group at 

one hour, but it was  more significantly lowered at the next hours while no similar change 

reported in TAP block group where SBP was almost stable and then  increased at the 12th 

hour. At the 2 hours and 4 hours the difference between PCA and TAP block groups was 

statistically insignificant, (P>0.05). Almost similar trend of change in DBP, MAP and heart 

rates which were significantly reduced with the time in PCA group. According to these 

findings we can stated that the vital signs seemed to be more stable in TAP block than PCA 

group. The lower blood pressure in PCA group could be attributed to more vasodilation 

effect of the analgesic agents in PCA group . On the other hand, the observed disparity in 

heart rates did not have any meaningful impact on clinical outcomes. 

However, other studies documented almost similar findings; Ban Leong Sng et al. (25) 

reported that all patients who received intravenous opioid had at least one episode of lower 
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heart rate < 60 /min for 60 seconds and five of them had persisted  low heart rate for longer 

than 60 seconds. With regard to the significant lower SBP, DBP and MAP in PCA group 

particularly at 4, 6 and 12 hours which might favour TAP block. However, our findings must 

be carefully interpreted when we take into account the small sample size in our study.  

Nonetheless, our findings were consistent with that reported by Jeong et al. (26)  

We found that pain scores were significantly lower in PCA group at each assessment time; 1, 

2,4,6 and 12 hours where in PCA group the mean pain score was 5.2 and reduced to 2.5, 1.9 

and 1.5  at the subsequent hours, in TAP block group despite the lower pain score at one 

hour, (mean score = 3.5) but it still almost the same at the subsequent hours ranging 

between 3.3 – 3.8, so that no significant reduction was observed like that in PCA group.  

Peterson et al.(27) used ultrasound guided TAP block postoperatively, in comparison to local 

anaesthetic infiltrations and both of these groups were compared to placebo group. 

Sivapruapu et al.(27) in their study performed TAP block in addition to Morphine PCA in one 

group of patients during gynaecological lower abdominal procedures and compared them 

with  infiltration group, they found that TAP block effectively reduces surgical pain and 

decreases the requirement for further narcotics.  

Erbabacan  et al.(22) compared the TAP block vs. PCA in lower abdominal surgeries among 74 

patients aged 18 – 80 years undergoing lower abdominal surgery and concluded that the 

efficacy of transversus abdominis plane block is comparable to that of intravenous 

morphine-PCA for the post-operative pain management among patients undergoing lower 

abdominal surgeries when administered in a volume of 30 milliliters. IV-PCA may be less 

desirable compared to alternative methods, as it exhibits a delayed onset of analgesic action 

and increases the overall impact of morphine on the body 

Moreover, Peterson et al.(27) concluded that  VAS scores were significantly higher in TAP 

block compared to infiltration group while not significantly different than placebo group.  

In 2022 in  a meta-analysis included 22 clinical trials and 1975 patients who were underwent 

abdominal surgery , Jeong et al. (26) from Republic of Korea, compared  TAP block against 

patient-controlled epidural analgesia and did not identify any substantial or medically 

significant disparity in the postoperative pain ratings until 72 hours following the surgical 

procedure. Jeong et al. suggested that both approaches yield comparable efficacy in terms of 
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pain scores. They also revealed that TAP block group had a significantly shorter time to 

ambulation and a significantly lower incidence of hypotension compared to the TEA group. In 

relation to these results, the TAP block may be a more favorable option compared to TEA. 

Nevertheless, that meta-analysis recommended that including more studies would not 

reveal any significant difference in pain scores between these two techniques that would be 

clinically meaningful. 

In contrast, Sharma et al. (28) compared Tramadol PCA against combined TAP block and PCA . 

Their findings indicated that patients who underwent TAP block had lower VAS values 

compared to those who did not underwent TAP block. 

As the TAP block was administered prior to extubation, its impact started during the 

patient's recovery phase. Patients who received TAP block experienced a smoother and pain-

free awakening due to the absence of narcotic usage for postoperative pain control. We 

hypothesize that this phenomenon hindered the restriction of breathing due to pain, 

resulting in higher SpO2 levels compared to the PCA group . 

It has been proposed that preoperative administration of TAP block significantly reduces the 

intraoperative use of opioids. Nevertheless, administration of a TAP block post-surgery was 

preferred by some authors because they discovered that administering a preoperative TAP 

block, particularly in high doses, hindered the surgeon's ability to identify the anatomy and 

resulted in longer surgical durations for abdominal procedures (18,29–31). 

Regarding the nausea and vomiting, we did not found a significant difference in their 

incidence among both groups; where none of the patients in PCA group and only two 

patients in TAP block group developed nausea and vomiting. Conversely,  Sivapurapu et al.(32) 

documented higher frequency of nausea and vomiting in PCA group. The increased amount 

of nausea and vomiting observed in the PCA group can be attributed to the emetic 

properties of tramadol administered prior to extubation in Sivapurapu’s study (32). 

The mean time of bowel motion was significantly longer in PCA than in TAP block group, we 

further assessed the possible effect of the patient’s age and weight on the changes in the 

vital signs and the incidence of N&V using bivariate correlation analysis which revealed no 

significant effect for age and weight of the patient on the changes in vital signs and 

frequency of N & V. However, some patients needed traditional analgesics like paracetamol, 
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voltarine and Pethidine on the second or third day postoperatively. No failure of either 

procedure was reported in our study. A limitation in our study is that the individuals who 

assessed and the patients themselves were not kept unaware to the treatment methods 

used, as the TAP block and PCA procedures employed were distinct. 

CONCLUSION: 

Tap block and PCA both are efficient in relieving postoperative pain but they are different in 

dose , technique and preferences of patients. Each modality has its benefit and pitfall, so 

none of these two modalities is superior to other.   
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