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INTRODUCTION
Thoracic paravertebral block (TPVB) is one of the oldest methods of regional anesthesia is used more than a century ago by Hugo Sellheim in Leipzig in 1905. Thoracic paravertebral block proceeded ipsilateral somatic and sympathetic nerve blockade. The analgesic efficacy of TPVB is considered equivalent to epidural analgesia but reduced adverse effects compared with epidural block (hypotension, urinary retention, cord injury). Therefore TPVB is considered a alternative method to epidural anesthesia when it had contraindication.

The analgesic efficacy and safety of TPVB depends on the anesthetic technique and experience of doctors. These classic techniques to reach the paravertebral space include the landmark method, nerve stimulation, loss of resistance, nerve stimulation. Two difﬁculties of paravertebral block have to be considered: the distances from the skin to anatomical landmarks (transverse process, parietal pleura) are very variable and  loss of resistance to saline injection may often be overlooked. No reports of mortality of the TPVB were found in the literature, however there are complications such as pleural puncture, pneumothorax, pulmonary hemorrhage. 
The ultrasound-guided TPVB may enhance efﬁcacy and safety, increase the success rate and reduce complications. Currently, in the world there are not studies comparing the efficacy and safety of ultrasound-guided TPVB with the classic technique. Also in Vietnam there are not studies on the effects of ultrasound - guided TPVB. Therefore, we carried out a study titled: “Study the analgesic efficacy after kidney-ureter surgery of continuous thoracic paravertebral block  ultrasound - guided infusions of a mixture bupivacaine - sufentanil” with the following objectives:
1. Comparison of analgesic effects after kidney-ureter surgery of continuous infusions a mixture bupivacaine-sufentanil by the paravertebral catheter was inserted ultrasound-guided with loss of resistance technique. 

2. Comparison of analgesic effects after kidney-ureter surgery of continuous infusions a mixture bupivacaine-sufentanil by the paravertebral catheter was inserted ultrasound-guided injection before and after surgery.

3. To evaluate the side effects of techniques thoracic paravertebral analgesia.

NEW CONTRIBUTION OF THE THESIS

Thesis study on analgesic effect of ultrasound - guided thoracic paravertebral block continuous infusions of a mixture bupivacaine - sufentanil after kidney - ureter surgery.

Comparison of analgesic effects and side effects of ultrasound - guided thoracic paravertebral block with classical technique (loss of resistance technique) with a mixture of bupivacaine - sufentanil after kidney - ureter surgery 
The results showed that thoracic paravertebral analgesia had highly effective analgesic with lower complications and lower side effects. Thoracic paravertebral block injected before incision to effectively reduce pain during surgery and after surgery. Ultrasound - guided thoracic paravertebral block  had to increase the rate of successful first attemp and reduced the number of attempt, avoid the risk of pleural puncture and pneumothorax.
THE STRUCTURE OF THE THESIS

The thesis has 141 pages including: 2 pages of introduction, 38 pages of overview document, 20 pages of subjects and methods, 29 pages of study results, 49 pages of discussion, 2 pages of conclusion and 1 page of recomendation.

The thesis has 23 tables, 19 charts, 13 figures, 175 references including: 7 Vietnamese documents, 146 English documents, 22 French documents.

Chapter 1: OVERVIEW OF DOCUMENTATION
1.1. Physiological pain

1.1.1.  General 

International Association for the Study of Pain (IASP) defines “Unpleasant sensory and emotional experience associated with actual or potential tissue damage, or describe in terms of such damage”. The pain can be derived from any point on the transmission path of pain, this pain pathways including 3 neurons. 
1.1.2. Postoperative pain of kidney - ureter

1.1.2.1. Distribution nerve innervated kidney - ureter

Nociceptive fibres travel with the sympathetics were innervated to T10 to L1 (kidneys) and T10 to L2  (ureters). Surgery kidney - ureter opening the posterior abdominal wall (flank incision) or pararectal incision, these incisions were innervated from T7 to T12.
1.1.2.2. Postoperative acute pain of kidney - ureter

Causes of postoperative acute pain kidney - ureter were due to combination of the following factors: severed nerve fibers, surgical site inflammation and muscle contraction was due to reflections surgery. The good treatment of postoperative pain will decrease the risk of chronic pain after surgery.
1.1.3. Post-operative pain relief after kidney - ureter surgery

1.2. Ultrasound and the basic principles of thoracic paravertebral block 
1.2.1. Ultrasonic technology and ultrasonic transducers.

Ultrasound is sound waves have a frequency of 20,000 hertz (Hz) or higher, most probes used in regional anesthesia from 7-15 megahertz (MHz). A suitable transducer size and suitable frequency is needed in regional anesthesia under ultrasound guidance. Probe categories can be divided into high (8–12 MHz), medium (6–10 MHz), and low (2–5 MHz) frequency ranges. High - frequency transducers find the superficial nerves: they are best for depths of up to 2 - 4 cm. Average frequency probes find the deep nerves: they are best for depths of up to 4 - 5 cm.
1.2.2. The basic principles of ultrasound in thoracic paravertebral block  An ultrasound scan for TPVB can be performed in the transverse (axial scan) or longitudinal (sagittal scan) axis. The transducer used for the ultrasound scan depends on the body habitus of the patient. High - frequency ultra sound provides better resolution than low - frequency ultrasound but its penetration is poor. Moreover, if one has to scan at a depth using high - frequency ultrasound then the field of vision is also significantly narrow. Under such circumstances it may be preferable to use a low frequency ultrasound transducer (2-5 MHz) with a divergent beam and a wide field of vision. The author prefers to use a high - frequency linear transducer (6-13 MHz) for scanning the thoracic paravertebral region because the transverse process, costotransverse ligament, and the pleura in the midthoracic region are located at a relatively shallow depth in patients that he cares for in his clinical practice. It is also the author’s practice to perform a scout (preview) scan before the ultrasound-guided intervention. The objectives of the scout scan is to preview the anatomy, identify any underlying asymptomatic abnormality or variation, optimize the image, measure relevant distances to the transverse process and pleura, and identify the best possible location and trajectory for needle insertion.
1.3. Thoracic paravertebral block 
1.3.1. The history of thoracic paravertebral block  
Hugo Sellheim of Leipzig is an obstetric doctor, pioneered paravertebral block in 1905, and used the technique to produce abdominal analgesia. The first thirty years of the 20th century this anesthetic technique develop well because there are many advantages, then it was almost completely disappeared in the 1950s due to improvements in general anaesthesia and airway management for thoracic surgery. Eason and Wyatt revitalized the technique in 1979 and rekindled interest by describing a catheter technique.
The various methods currently used to reach the paravertebral space include the traditional landmark method using loss of resistance as the superior costotransverse ligament is traversed (Eason and Wyatt 1979), pressure measurement (Richardson 1996), nerve stimulation (Naja 2003), and placement under direct visualization during surgery (Fibla 2008). Ultrasound guidance for thoracic paravertebral block  was first described by Shibata 2009, Cowie 2010 should offer advantages of paravertebral block similar to those of other regional anaesthesia techniques.
1.3.2. Anatomic boundaries of thoracic paravertebral space
The thoracic paravertebral space (TPVS) is a wedge - shaped space located on either side of the vertebral column from T1 to T12.

1.3.2.1.  Boundary
- Anterior: parietal pleura
- Posterior: superior costotransverse ligament and internal intercostal membrane.
- Medial: the posterolateral surface of the vertebral body, intervertebral disk, and the intervertebral foramen.
1.3.2. 2. Contents
The contents of the paravertebral space consist of fatty tissue containing the spinal nerve, the dorsal ramus, the rami communicantes, the sympathetic chain, and intercostal artery and vein. The spinal cord cavity covered by a cover (fascial) so when injected anesthetic into the TPVS leads to anesthetic nerves were in there.

1.3.3. The mechanism of action of the thoracic paravertebral block.

A thoracic paravertebral injection may remain localized to the level injected, or it may spread to the contiguous levels above and below, the intercostal space laterally, the epidural space medially, or a combination of the above to affect ipsilateral somatic and sympathetic nerves, including the posterior primary ramus in multiple contiguous thoracic dermatomes. Eason and Wyatt found that at least four intercostal spaces could be covered by a single 15 ml injection of 0,375% bupivacaine. More recently, 15 ml of bupivacaine 0,5% injected into the TPVS has been shown to produce mean unilateral somatic block over 5 dermatomes (range, 1-9) and sympathetic block over 8 (range, 6-10) dermatomes. The spread of the epidural space is very different, varying degrees of epidural spread has been shown to occur after 70% which is mostly unilateral, and the volume involved is considered too small to produce clinically signiﬁcant epidural block.

1.4. The drug bupivacaine and sufentanil

1.4.1. Bupivacaine

Bupivacaine is anesthetic amino amide group. Bupivacaine was synthesized in 1957 by Af Ekenstam. The chemical structure of bupivacaine was similar mepivacaine, except that replacement of methyl groups attached to the ring piperidine by the group butyl. Bupivacaine was used clinically in 1963 by Widman.

1.4.2. Sufentanil

Sufentanil is a derivative of fentanyl, was synthesized in 1974, is stronger than fentanyl 5-10 times and has shorter duration of action. Sufentanil was in the form of citrate, has effective rapid onset and short half-life

1.5. Situation research of thoracic paravertebral block 
1.5.1. The study in Vietnam
Studies of Vietnam had 3 studies and used classic techniques (loss of resistance) for pain relief in breast surgery, fractured ribs multiple and thoracotomy. The effective analgesia ranged from 96,4 to 100%, depending on the surgery. The side effects encountered with lower rate: vascular puncture was 2,6%; rate of nausea - vomiting, pruritus, urinary retention were lower than PCA group. Currently in Vietnam there are no studies of TPVB for pain relief after surgery kidney-ureter and particularly the use of ultrasound - guided thoracic paravertebral block.
1.5.2. The study in the world
Foreign studies using thoracic paravertebral block for analgesia after surgery kidney - ureter were small quantity. Total studies were 15, which 11 studies not using ultrasound guidance and 4 studies using ultrasound guidance (01 studies catheters, and 03 studies injected only one dose). Also these study were heterogeneous research methods (ultrasound longitudinal axis or transverse  axis and needle go in plane or go out of plane ultrasound) and diversity of the study results have conflict of interest statement. Currently, no study compared the efficacy and safety of ultrasound-guided TPVB with classic technique.

Chapter 2: SUBJECTS AND METHODS
2.1. Research subjects

The patients indicated to elective surgery kidney - ureter anesthesiology and reanimation at Bach Mai hospital from 09/2013 to 09/2015.

2.1.1. Criteria for patients selection
-  Indication for kidney and ureter surgery with flank incision, pararectal incision or sub - costal incision.

- Patients were aged over 16 years, regardless of gender, consented to receive to agree collaborative study.
- Classification ASA I - II status and degree of renal ≤ 2.

- Anesthesia and tracheal extubation expected in the recovery room

- There are not contraindications of thoracic paravertebral block
- There are not contraindications with bupivacaine and sufentanil.

2.1.2. Exclusion criteria patients

- Patients have not consente to receive TPVB method
- Patients were operated renal-ureter surgery with incision either  were not flank incision, pararectal incision or sub - costal incision.
- Patients with neurological diseases, mental. 
- Patients with severe pulmonary heart disease, severe liver failure.

- Patients have a history of opioid abuse or dependence

2.1.3. Criteria for exclusion from the research
- There are complications in surgery

- Postoperative ventilatory support is required (over 4 hours) in the recovery room or intensive care.
2.2. Research methods

2.2.1. Study design: Randomised Controlled Trials
2.2.2. Sample size: 135 patients were divided into 3 groups.

2.2.3. Select the object of study: Patients were randomized into 3 equal groups:

• Group I (LRT): thoracic paravertebral analgesia using lost of resistance technique, catheters inserted at the T6 - T10 level before anesthesia. Catheter were inserted into the paravertebral space 2 - 5 cm, injected through a catheter before skin incision to 0,3 ml/kg of 0,9% NaCl saline.
• Group II (UGa): thoracic paravertebral analgesia using the ultrasound-guided technique, the thoracic paravertebral catheter were inserted at the T6 - T10 level before general anesthesia 2 - 5 cm, injected through a catheter before skin incision to 0,3 ml/kg of 0,9% NaCl.

• Group III (UGTb): thoracic paravertebral analgesia using ultrasound-guided technique, the catheter placed at the T6 - T10 level before anesthesia. Catheter were inserted into the the paravertebral space 2 - 5cm; injection of a mixture 0,3 ml/kg bupivacaine 0,25% and sufentanil 0,5μg/ml plus adrenaline 1/400.000 before skin incision.
2.2.4. The research criteria

2.2.4.1. Objective 1: VAS score at rest and at move; the amount of bupivacain and sufentanil used in the first 24 hours, the next 24 hours and for 48 hours after surgery; the spread of sensory segments blockake; the analgesic efficacy, the proportion of patients and the dose of additional postoperative morphine.

2.2.4.2. Objective 2: the amount of fentanyl during surgery; time first analgesic requirements; time to recovery and time to extubation; VAS scores at rest and at move; the amount of bupivacain and sufentanil used in the first 24 hours, the next 24 hours and for 48 hours after surgery; the spread of spread of sensory segments blockake on the skin; analgesic effects, the proportion of patients and dose of additional postoperative morphine.

2.2.4.3. Objective 3: the rate of successful first attempt and; heart rate, mean arterial blood pressure at the time operative and in 48 hours postoperative; respiratory rate, oxygen saturation in the time for 48 hours postoperative; side effects of thoracic paravertebral block and patient’s satisfaction with analgesic method.

2.2.4.4. The other study criteria

General criteria: age, sex, height, weight, body mass index, profession, history of patient, ASA, degree of renal failure. The amount of medication regulate a heart rate, blood pressure and fluid used in surgery. The amount of narcotics and muscle relaxants during anesthesia. The operative duration, duration of anesthesia. Mode surgery, incision length, the number of the drain.

The criteria related to thoracic paravertebral block: side anaesthetic, anaesthetic position, the depth of the skin to the transverse process, the depth of the skin to paravertebral space, onset analgesia.

2.3. Method 
2.3.1. Patient preparative, preparative instruments and drugs.

2.3.1.1. Preoperative patient preparation
2.3.1.2. Preparative materiels, equipments and drugs
* Ultrasound: Ultrasound machine, high-frequency linear transducer 5-12 MHz, sterile plastic bags were 1 meter long to wrap the probe and sterile gel.

* Monitoring, circulatory resuscitation, respiratory resuscitation.
2.3.2. Catheter insertion procedure
2.3.2.1. The insertion of the thoracic paravertebral catheter ultrasound – guided.  
2.3.2.2. The insertion of the thoracic paravertebral catheter using the lost of resistance technique.
2.3.3. The method of anesthesia

( Anesthesia is done by anesthesiologists first: all three groups of patients were similar general anesthesia for surgical procedures.

2.3.4. The design of postoperative pain management
( Post - operative evaluation were performed by the 2nd anesthesiologists
• Evaluation before analgesia: perceptions, respiratory rate, oxygen saturation (SpO2), pulse rate, blood pressure, VAS score, sedation score.

• Pain management in the 48 hours postoperative:

( All three groups: after the patient is awake, after endotracheal extubation and VAS score>4. We administered an initial injection of mixture 0,3ml/kg of bupivacaine 0,125% + sufentanil 0,5μg/ml with adrenalin 1/400.000, then injusion of first dose is 7 ml/h. The rate infusion from 5 to 10 ml/h depending on the pain score of patients in the 48 hours after surgery to keep the patients in VAS score < 4.
( Cases less analgesia or ineffective: VAS score > 4 (after 10 ml injecting a mixture bupivacaine - fentanyl 2 consecutive times of 30 minutes), proceeded PCA with morphine.
2.3.5. Criteria used in the study

- Score PRST: evaluation of intra-operative pain 
- VAS score: evaluation of postoperative pain

- The sensation block level on the skin: the loss of cold feeling and pin-prick method.
- Sedation score: Ramsay

- The evaluation of nausea and vomiting: Myles

2.4. Statistical Analysis
The data were collected, analyzed using SPSS 19.0 software. Comparing the difference between the 3 groups, ANOVA test p-value <0,05  were considered statistically significance.

2.5. Ethical aspects of the research.

Chapter 3: RESULT OF RESEARCH
135 patients of thoracic paravertebral block  for postoperative pain kidney - ureter were divided into 3 groups in anesthesiology Health Bach Mai hospital, we obtained the following results:
3.1. General features
3.1.1. General distribution
Table 3.1. General distribution
	
	Group LRT
	Group UGa
	Group UGb
	p

	Sex (male/female)
	21/24

(46,6%/53,4%)
	18/27

(40%/60%)
	21/24

(46,6%/53,4%)
	

	Age (year)
	49,88 ( 10,87 
(28 - 75)
	48,86 ( 15,45 
(17 - 84)
	52,53 ( 13,15

(17 - 75)
	> 0,05

	Height (cm)
	160,13 ( 7,46
(145 - 175)
	157,84 ( 6,97

(140 - 173)
	157,17 ( 5,53

(147 - 170)
	> 0,05

	BMI (kg/m2)
	20,57 ( 2,57

(14,88 - 27,14)
	20,45 ( 2,31

(16,65 - 27,18)
	20,62 ( 2,75

(14,15 - 27,31)
	> 0,05

	Propofol
	367,11(103,65

(200 - 700)
	395,55 (90,34

(300 - 700)
	394,66 ( 73,19

(300 - 600)
	> 0,05

	Duration of operation (minute)
	83,53 ( 26,35
(45 - 180)
	88,15 ( 27,39
(50 - 170)
	91,97 ( 26,92
(40 - 160)
	> 0,05

	Duration of anesthesia
	101,66 ( 26,4
(60 - 195)
	106,33 ( 26,2
(69 - 185)
	112,26 ( 26,8
(60 - 175)
	> 0,05


Comment: The distribution of gender, age, height, body mass index, propofol dosage, operative duration, duration of anesthesia of 3 groups thoracic paravertebral block were not statistically different with p>0,05. 
3.1.2. Surgery
Table 3.2. Surgery
	                               Group 

Surgery
	 LRT
	UGa
	UGb
	p

	
	n
	%
	n
	%
	n
	%
	

	Nephrolithotomy
	16
	35,6%
	20
	44,5%
	26
	57,8%
	> 0,05



	Ureteral stone removal
	10
	22,2%
	2
	4,4%
	4
	8,9%
	

	Nephrolithotomy + ureter
	7
	15,6%
	6
	13,3%
	3
	6,7%
	

	Nephrectomy
	11
	24,4%
	12
	26,7%
	9
	20%
	

	Pyeloplasty - ureterplasty
	1
	2,2%
	3
	6,7%
	1
	2,2%
	

	Kidney - ureter other surgery 
	0
	0%
	2
	4,4%
	2
	4,4%
	


Comment: The surgery of 3 groups were not statistically different with p > 0,05.
3.2. Evaluate the effectiveness of pain
3.2.1. The dose of fentanyl used in anesthesia and time required first analgesic.

Table 3.3. The dose of fentanyl used in anesthesia
and  time required first analgesic (minute).

	
	Group LRT
	Group UGa
	Group UGb
	p

	Fentanyl (μg)
	343,33 ( 64,49

(200 - 500)
	352,22 ( 67,38

(200 - 500)
	237,77 ( 42,84**

(150 - 300)
	< 0,05

	Time required first analgesic 
	28,48 ( 6,72

(18 - 46)
	28,17 ( 5,18

(18 - 40)
	74,68 ( 5,64**

(47 - 110)
	< 0,05


Comment: The dose of fentanyl analgesic used in anesthesia of UGb was lower UGa group and LRT group with p<0,05. Time first analgesic requirements in the group UGb was longer than UGa group and LRT group with p <0,05. Notes: **p<0,05 (UGb compared with UGa and LRT).
3.2.2. The time to recovered consiousness, time to tracheal extubation
Table 3.4. The time to recovered consiousness, time to tracheal extubation
	                           Time
Group
	Time to recovered consiousness
	Time to tracheal extubation

	Group LRT
(n = 45)
	
[image: image2.wmf]X

 ( SD
	17,26 ( 4,11
	26,64 ( 7,24

	
	Min - Max
	10 - 25
	15 - 45

	Group UGb
(n = 45)
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 ( SD
	13,62 ( 3,80**
	21,57 ( 4,96**

	
	Min - Max
	5 - 25
	10 - 35

	Group UGa
(n = 45)
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 ( SD
	17,84 ( 3,46
	27,80 ( 4,98

	
	Min - Max
	10 - 28
	18 - 40

	p
	p  < 0,05
	p < 0,05


Comment: The time to recovered consiousness and time to tracheal extubation of UGb group was significant shorter than group UGa and LRT group with p<0,05. Notes:**p<0,05 (p: UGb compared with UGa and LRT)

3.2.3.. The VASstatic scores in the time study.
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Figures 3.1. VASstatic scores at the time study in 48 hours postoperative.
Comment: VASstatic scores of UGb were significant lower than group UGa and LRT group in the first 8 hours after surgery with p<0,05. From the hours 9th to the hours 48th postoperative VASstatic scores were not statistically different between the 3 groups with p>0,05.

3.2.4. The VASdynamic scores at the time study.
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Figures 3.2. VASdynamic scores at the time study in 48h postoperative
Comment: VASdynamic scores UGb were significant lower than LRT group and UGa with p <0,05 in the first 8 hours postoperative. From the hours 9th to the hours 48th postoperative VASdynamic were not statistically different between the 3 groups with p>0,05.

3.2.5. The amount of bupivacaine used in the first 24 hours, the next 24 hours and for 48 hours after surgery.
Table 3.5. The amount of bupivacaine used in the first 24 hours,

The next 24 hours and for 48 hours after surgery (mg).
	
	Group LRT
	Group UGa
	Group UGb
	p

	The first day (mg)
	222,33 ( 21,08

(150 - 268)
	226,36 ( 15,74

(157 - 240)
	198,88 ( 17,24**
(160 - 239)
	< 0,05

	The second day 
	204,04 ( 23,81

(150 - 240)
	204,36 ( 19,85

(120 - 240)
	185,25 ( 14,81**
(150 - 216)
	< 0,05

	In 48h (mg)
	426,37 ( 43,53

(300 - 508)
	430,7 ( 34,35

(278 - 480)
	384,13 ( 29,22**
(310 - 449)
	 < 0,05


Comment: The amount of bupivacaine used for 24 hours, the next 24 hours and for 48 hours after surgery of UGb group was lower than group UGa and LRT group with p<0,05. Note: **p<0,05 (p: UGb compared with UGa and LRT).
3.2.6. The spread of sensory segments blockake
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Figures 3.3. The spread of sensory segments blockake
Comment: After 4 hours of continuous infusion of anesthetic the spread of sensory segments blockake in 3 groups were significant higher than the after first dose (H0,25), p<0,05. The spread of sensory segments blockake of UGb group and UGa group were significant larger than LRT group,p<0,05.

3.2.7. The analgesic efficacy, the percentage of patients and the dose of additional postoperative morphine.
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Figures 3.4. The analgesic efficacy, the percentage of patients and the dose of additional postoperative morphine.

Comment: The analgesic efficacy, the percentage of patients and the dose of additional postoperative morphine of two groups ultrasound-guided were higher than a loss of resistance groups but no difference with p>0,05.
3.3. Evaluate the side effects of techniques TPV analgesia
3.3.1. The rate of successful first attemp and number of attempt
3.3.1.1. The rate of successful first attempt
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Figures 3.5. The rate of successful first attempt
Comment: the rate of successful first attempt in two ultrasound-guided group were significant higher than a loss of resistance group with p<0,05. There is not difference between the two groups ultrasound guidance with p> 0,05.

3.3.1.2 The number of attempt
Table 3.6. The number of attempt
	Group  


	Group LRT
(n = 45)
	Group UGa
(n = 45)
	Group UGb
(n = 45)
	p

	Number of attempt
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 ( SD
	1,49 ± 0,69
	1,05 ± 0,25*
	1,09 ± 0,28*
	 < 0,05



	
	Min - Max
	1 - 4
	1 - 2
	1 - 2
	


Comment: The number of attempt in two ultrasound guidance groups were significant lower than loss of resistance group with p<0,05. There is not difference between the two groups ultrasound guidance, p>0,05. 
Note: *p<0,05 (UGb and UGa compared with LRT).
3.3.2. Heart rate, arterial pressure, respiratory rate in the 48 hours after surgery.

Table 3.7. Heart rate, arterial pressure, respiratory rate in the 48 hours after surgery

	
	H0
	H4
	H12
	H24
	H48

	Heart rate
	LRT
	82,57±9,71
	75,55±7,57*
	75,73±6,55*
	77,08±7,88*
	78,93±9,05*

	
	UGa
	86,57±11,44
	77,8 2±9,36*
	77,64±9,53*
	77,71±9,97*
	78,71±8,50*

	
	UGb
	83,24±8,64
	77,22±8,69*
	77,88±9,94*
	78,91±8,29*
	80,06±7,25*

	Mean

AP 
	LRT
	98,16±10,70
	88,45±7,30*
	87,96±7,37*
	88,21±8,39*
	88,96±5,75*

	
	UGa
	100,96±8,26
	90,44±6,40*
	90,0±7,73*
	89,71±6,51*
	90,68±5,67*

	
	UGb
	100,94±9,36
	88,85±6,70*
	88,67±6,28*
	87,21±6,25*
	88,34±5,85*

	R.rate
	LRT
	21,17±7,86
	17,71±1,16*
	17,57±1,21*
	17,37±1,36*
	17,08±1,37*

	
	UGa
	20,42±0,91
	17,71±0,62*
	17,64±0,64*
	17,31±0,73*
	17,20±0,86*

	
	UGb
	20,13±0,99
	17,93±0,49*
	17,84±0,56*
	17,57±0,81*
	17,42±0,94*


Comment: heart rate, arterial pressure, respiratory rate of 3 group TPBV in the 48 hours after surgery were not significant difference with p>0,05. 
(*):  p<0,05 when compared with H0 point.
3.3.3. Distribution of the side effects of TPVA  in 48 hours after surgery

Table 3.8. The side effects of TPBV in 48 hours after surgery
	               Group
Side effects
	Group LRT
(n = 45)
	Group UGa
(n = 45)
	Group UGb
(n = 45)
	p

	
	n
	%
	n
	%
	n
	%
	

	Vascular puncture
	4
	8,9%
	1
	2,2%
	2
	4,4%
	> 0,05

	Subcutaneous hematoma
	1
	2,2%
	0
	0%
	0
	0%
	> 0,05

	Pleural puncture
	1
	2,2%
	0
	0%
	0
	0%
	> 0,05

	Pain at site of skin puncture
	2
	4,4%
	1
	2,2%
	1
	2,2%
	> 0,05

	Hypotension
	2
	4,4%
	1
	2,2%
	2
	4,4%
	> 0,05

	Vomiting - nausea
	8
	17,7%
	7
	15,5%
	5
	11,1%
	> 0,05

	Itching
	3
	6,6%
	2
	4,4%
	2
	4,4%
	> 0,05

	Tremors 
	1
	2,2%
	0
	0%
	1
	2,2%
	> 0,05

	Insertion of a transurethral catheter  
	Not urinary retention
	8
	17,7%
	3
	6,6%
	7
	15,5%
	> 0,05

	
	Urinary retention
	1
	11,1%
	0
	0%
	0
	0%
	

	Flatus in 48 hours
	19
	42,2%
	20
	44,4%
	23
	51,1%
	> 0,05


Comment: The distribution of the side effects of 3 group TPVA were not significant difference with p>0,05.
Chapter 4: DISCUSSION
4.1. General characteristics object of study

- The percentage of female patients than male patients (55,6% sv 44,4%). Mean age was 50,4 (17-84 years). Body mass index average was 20,5 (14,1 - 27,3 kg/m2). Distribution of sex, age, height, weight and body mass index of 3 groups TPVB were equal with p>0,05 (Table 3.1).

- The average operative duration of 3 groups was 87,8 minutes. Duration of anesthesia average was 106,7 minutes. The average amount of propofol used in anesthesia was 385,7mg. Distribution of the anesthetic used in anesthesia, operative duration, duration of anesthesia of 3 groups were similar with p>0,05 (Table 3.1).

- Surgery: kidney stones removal was highest proportion by 42,9%; followed by 23,7% nephrectomy. Surgery of 3 groups have not significant difference with p>0,05 (Table 3.2).

4.2. Evaluate the analgesic effects
4.2.1. Discussion of the analgesic effects postoperative of ultrasound- guided TPVB with loss of resistance technique.

4.2.1.1. VAS score
The results in figure 3.1 shows the study patients were significant post-operative pain at rest: at the H0 (6,24 ± 1,02) in loss of resistance technique group (LRT) and (6,20 ± 0,58) in ultrasound guidance group (UGa) with p>0,05. 15 minutes after injection (H0,25) mean VASstatic scores in two groups were reduced to less than 3 and mean VAS scores at rest in two groups were always ≤ 2 at the time points in 48 hours postoperative, however there was not significant difference between two groups with p> 0,05. When patients were in the active state, mean VASdynamic scores were higher than VASstatic at the same time points, at the H0 VASdynamic scores (LRT group: 8,13±1,03 and group UGa: 8,06 ± 1,09 with p>0,05). After 15 minutes of anaesthetic injection, VASdynamic scores in two groups were reduced to less than 4 and at the other time in the 48 postoperative hours, VASdynamic in two groups were always ≤ 3, but there was not significant difference between two groups with p> 0,05 (Figure 3.2). These results demonstrated that TPBV has brought effective analgesia, reduce VAS score for postoperative kidney-ureter. Hari K TPVB for analgesia after nephrectomy; injected the first dose 10 ml ropivacaine 0,5%, then infused 8 ml/h ropivacaine 0,2%; the average VAS score was 2 - 4 in the 24 hours after surgery. Dalim KB showed that there was not significant differences between the TPVB group was inserted percutaneous with TPVB group was inserted by surgeons intra-operation.
4.2.1.2. Consumption postoperative anesthesia

In our study, we injecte a mixture bupivacaine 0,125% plus sufentanil 0,5μg/ml for two 2 group: LRT and UGa after patient is awake and the VAS score ≥ 4. Results in table 3.5 shows the consumption of bupivacaine of UGa group were equivalent the first day, second day, and the two days after surgery with p>0,05 (226 mg, 204 mg and 430 mg sv 222 mg, 204 mg and 426 mg). Anesthetic dose used in our study is much lower than thoracic surgery of studies foreign, may be due to the severe pain in the thoracic surgery and anesthetic alone used in these studies. Kotze A analysis of 25 randomized clinical trials, controlled study in 763 patients in breast surgery, the use of bupivacaine for 24 postoperative hours was 325-990 mg. 
4.2.1.3. The spread of sensory segments blockake on the skin
In this study, the sensation block level on the skin was examined by the loss of  cold feeling and pin-prick method with blunt needles from T1 to T12 on two sides of the body patients. The results showed that the mean spread of sensory segments blockade on the skin of one side body after injecting the initial dose into paravertebral space  (H0,25) was similar with p> 0,05 (UGa: 5,80±0,58 segments sv 5,64 ±1,02 in LRT). From the hours 4th to the hours 48th after injection, the spread of sensory segments blockake increased significantly compared to after 15 minutes the first dose with p<0,05; low spread went to the T12 and high spread went to T2, the spread of UGa groups was significant larger than LRT with p<0,05 (7,28±1,05 sv 6,62±1,15), may be due to the catheter tip location was near the nerves. No cases of spread of the drug appeared on two sides of the body (Figure 3.3). Daniela found that the spread of sensory segments blockade on the skin were the average of 9,8 ± 6,5 on the left and 10,7 ± 8,8 on the right. The clinical spread was significant larger the spread of anesthetic on MRI films with p<0,01.
4.2.1.4. The analgesic efficacy, the proportion of patients and use of additional postoperative morphine.

Postoperative analgesic effects of UGa (moderately good to good analgesia) were higher than LRT group, but this difference is not statistically significant with p>0,05 (95,5% sv 91,1%). The percentage of patients have pain of average between the two groups was not statistically significant with p>0,05 (4,5% vs 8,9%, p>0,05); the dose of additional postoperative morphine of two groups were similar in 48 postoperative hours (14 mg sv 15 mg morphine, p>0,05). We have not seen any cases of failed block complete (Figure 3.4). Stephen C analysis of 23 randomized trials, controlled study in 1674 patients and concluded that there are insufficient data at present to confirm the analgesic effects of the ultrasound guided peripheral nerves block was than the classic technique (no use ultrasound guidance).
4.2.2. Discussion of  the analgesic effects of ultrasound- guided TPVB injection before surgery and after surgery.

4.2.2.1. Dose of morphine used in the anesthesia
The amount of fentanyl used in anesthesia of UGb was significant lower than UGa with p<0,05 (237,77± 42,84 sv 352,94 ± 67,38 μg) (Table 3.3). This proves that the injection of 1 dose of preoperative bupivacaine have operative analgesia during surgery and reduce the amount of pain medication used in anesthesia. Anuradha PB, TPVB injected 20ml bupivacain 0,5%. He showed that the amount of drug fentanyl anesthesia during surgery was lower in the TPVB group than placebo group with p = 0,0001. Corey A ultrasound-guided TPVB for caesarean section, he showed that the amount of pain medication during surgery was significant lower in the TPVB group than anesthesia group (14,2 ± 9,4μg sv 22,7±9,2 g fentanyl, p <0,001).
4.2.2.2. Time first analgesic requirements

Time first analgesic requirements of UGb group were prolonged statistically than UGa group with p<0,05 (74,68±5,64 sv 28,17±5,18 minutes) (Table 3.3). Therefore the injection of 1 dose of preoperative bupivacaine have to reduce postoperative pain, do prolong the time postoperative analgesic for patients after surgery kidney - ureter. Karger AG TPVB for analgesia after kidney stones removable. Time first analgesic requirements in the TPVB group prolonged than anesthesia group (94,25±24,1 sv 48,3 ± 17,4 minutes, p <0,001). Anuradha PB TPVB with 1 dose of 20 ml bupivacaine 0,5%. Time first analgesic requirements of TPVB prolonged than anesthesia group (120 sv 30 minutes, p<0,05). Hazem ElSM TPVB with bupivacaine 0,5% with dose of 0,3 ml/kg, time first analgesic requirements were 17,37 ± 2,70 hours.
4.2.2.3. The time to recovered consiousness, time to tracheal extubation
The mean time to recovered consiousness of 3 groups was 16,2 minutes (5-28minutes). The time to recovered consiousness was significant shorter in UGb group than UGa group with p<0,05 (13,6 minutes sv 17,8 minutes). The time to tracheal extubation of UGb group was significant shorter UGa group with p <0,05 (21,5 sv 27,8 minutes), this difference may be due to the amount of fentanyl analgesic used intra-operative of UGb group was lower than UGa group (Table 3.4).
4.2.2.4. VAS scores  
The results in figure 3.1 showed that the study patients were postoperative pain at rest. The VAS scores of UGb group was significant lower than UGa group at the first analgesic requirements with p<0,05 (H0: 4,46±0,52 sv 6,20±0,58). 15 minutes after anaesthetic injection mean VAS score at rest in two groups were significant lower than that at the time point H0 (p<0,05). Mean VAS scores at rest in two groups were always ≤ 2 at the same time points from 30 minutes after injection to 48 postoperative hours. VAS scores of UGb group were significant lower than UGa group at the same time points in the first 8 hours after surgery with p<0,05, but VAS scores were not difference from 9th hour to 48th postoperative hour with p>0,05 (figure 3.1). The average of VAS scores during movement (cough, deep breathing, exercise) was significant higher than VAS score at rest in the same time. VAS score at move of UGb group were significant lower than UGa group at the time first analgesic requirements post-operative with p<0,05 (H0: 6,31 ± 0,76 sv 8,06 ± 1,09). After 30 minutes of injection, VASdynamic scores in two groups decreased and less than 4 (2,62±0,61 sv 3,04±0,73, p <0,05) and the time points in the 48 hours postoperative, VASdynamic score in both groups were always less than 3. The VASdynamic score of UGb group were significant lower than UGa group in the time points in the first 8 hours after surgery with p <0,05. But VASdynamic score were not significant difference from the 9th to the 48th hours after surgery with p>0,05 (Figure 3.2). Therefore the injection of 1 dose of bupivacaine preoperative was reduced the VAS score in the first 8 hours after surgery kidney - ureter. Ji SB injected 1 dose of 18 ml 0,75% ropivacaine before the surgery, the pain scores were significant lower than placebo group at the time points in the 24 hours after surgery. Anne C injected 1 dose of 0,5 ml/kg levobupivacain 0,25%. He showed that VAS score in TPVB group were significant lower than anesthesia group with p <0,01 [3 (0-7) sv 6 (2-8)].
4.2.2.5. The dose of post-operative bupivacaine consumptive
The average amount of consumptive bupivacaine in the first day, the second day and in the two day after surgery in UGb groups was statistically significant lower than UGa group [(1 first day: 197,02 ± 16,56mg sv 227,05 ± 16,77mg, p<0,05), (second day: 183,34 ± 14,62mg sv 203,41 ± 21,27mg, p <0,05), (2 days: 380,36 ± 28,75mg sv 430,47 ± 36,54 mg, p<0,05)] (table 3.5). Thereforte the injection of 1 dose of preoperative bupivacaine was reduced the dose of postoperative bupivacaine. Burlaca CL compared between 3 TPVB groups for analgesia after surgery breast. The total of levobupivacain consumed in 24 postoperative hours in the levobupivacain alone group (217,92±49,83mg) was higher than the two groups levobupivacain plus fentanyl and levobupivacain plus clonidine p<0,05 (108,18±20,57mg and 106,09±1957mg).
4.2.2.6. The spread of sensory segments blockake on the skin
The spread of sensory segments blockake after the first dose (H0,25) of UGb group was larger than UGa group but there was not statistically significant with p>0,05 (6,06 segments sv 5,8 segments). From the 4th hours to the 48th hours after injection first dose, the spread of of sensory segments blockake has increased significantly compared to the injection first dose after 15 minutes (p <0,05), the spread down was T12 and the spread hight was T2, the spread of spread of sensory segments blockake of UGb group was than UGa group, but no statistically significant with p>0,05 (7,82 vs 7,28 segments) (Figure 3.3). No cases of spread of sensory segments blockake on two sides of the body. Hexiang C, ultrasound-guided TPVB for analgesia after right-lobe hepatectomy. The level spread of sensory segments blockake after injection 15 mL of lidocaine between the two groups was similar with p>0,05 [4,6 (3-7) sv 4,8 (3-8) segments] .
4.2.2.7 The analgesic efficacy, the percentage of patients and the dose of additional postoperative morphine.

Postoperative analgesic effects of two ultrasound-guided groups: good moderately to good were 96,6%. The percentage of patients have average pain between the two groups was not statistically significant with p>0,05 (2,3% vs 4,5%, p>0,05); the dose of additional postoperative morphine of two groups ultrasound-guided were similar (13,5 mg sv 14 mg p>0,05). We have not seen any cases of failed block complete (Figure 3.4). 
4.3. Discussion the side effects of techniques thoracic paravertebral analgesia.

4.3.1. The rate of successful first attemp and the number of attempt.
The rate of successful first attempt in two ultrasound-guided group were significant higher than loss of resistance group with p<0,05  (91,1% and 93,3% sv 60%) (figure 3.5). There were not difference between the two groups ultrasound guidance with p>0,05. The number of attempt in two groups ultrasound- guided TPBV were significant lower than loss of resistance group with p<0,05: LRT group was 1,49 (1-4); UGb group was 1,09 (1-2); UGa group was 1,05 (1-2) (Table 3.6). N.T Thanh TVPB with LRT for pain management after thoracic surgery and fractured ribs, the number of attempt was 1,6 ± 0,8 attempt. Pekka MK TVPB using LRT, the rate of successful first attempt was 81% (single shot). Luyet C [167], the rate of successful first attempt of catheter using ultrasound guidance was 86,7%.
4.3.2. The side effects of thoracic paravertebral analgesia 

4.3.2.1. Vascular puncture
The results in table 3.8, the percentage of vascular puncture into 3 groups was 5,1%: 8,9% in LRT group and two ultrasound- guided groups were 3,3%, the difference between the three groups was not statistically significant with p>0,05. 

4.3.2.2. Pleural puncture and pneumothorax

The results in table 3.8 show that we have not seen any cases of pleural puncture during the ultrasound-guided group, while we met 01 patient (2,2%) in the LRT group without causing pneumothorax and had not serious sequelae.

4.3.2.3. Pain at site of skin puncture and subcutaneous hematoma 

Pain at site of skin puncture was 2,9% (LRT group: 4,4%; group UGa: 2,2% and UGb group: 2,2%), no statistical difference between the three groups with p> 0,05. The proportion of subcutaneous hematoma was very low with percentage 0,7%; see 01 patients in LRT group due to was punctured several times (Table 3.8).
4.3.2.4. The change in heart rate, arterial pressure during surgery

Heart rate and mean arterial pressure of UGa group and LRT group increased statistical significance than the UGb group with p<0,05. The other points time intra-operative found not difference between the 3 groups with p>0,05. The heart rate and mean arterial pressure during surgery of UGb group were more stable than group UGa and LRT group, may be due to analgesic effects of TPVB.
4.3.2.5. The change in heart rate, mean arterial pressure, respiratory rate and oxygen saturation in the 48 hours after surgery.

In this study we found that the change in heart rate, blood pressure, respiratory rate and SpO2 in three different groups have not statistically significant at the points time in the 48 hours after surgery with p>0,05 (Table 3.7). The ours results showed that all three groups decreased breathing after taking pain medication significantly compared to earlier when the pain but still within normal limits with p<0,05. Capillary oxygen saturation in the time of study are always above 95% in 3 groups during studying, no cases were postoperative respiratory failure. After pain relief given, heart rate and mean arterial pressure reduced significantly during pain relief period compared with H0 point p<0,05, but they were not off limits. The incidence hypotension was 3,7% and  no difference was seen between three groups. 
4.3.2.6. Nausea and vomiting

In this study, we met the most side effects are nausea - vomiting. Nausea and vomiting affect patient satisfaction and prolonged residence time in the recovery room, increase the price of treatment. The results in table 3.7, the rates of nausea, vomiting in 48 hours postoperative for all three groups was 14,8%; no significant difference between the three groups with p>0,05. The rate of vomiting was higher than nausea (14,07% sv 0,7%), the rate of women was more than men (11,8% sv 3%) (Table 3.8). The rate of nausea and vomiting of TPVB ranged from 3% to 24%. Most studies of TPVB compared with general anesthesia, it found that nausea and vomiting of TPVB were less than general anesthesia.
4.3.2.7. Urinary retention

In our study the majority of patients were set the catheterization of bladder intra-operative by the surgeon, so we only evaluate side effects in the postoperative period in patients set not the catheterization. In 135 patients with 19 patients without catheterization of bladder, the rat of urinary retention was 5,3% in the study, there was no significant difference between the three groups with p>0,05 (Table 3.8).
4.3.2.8. The other of side effects

The results in table 3.8, the percentage of patients with no flatus in 48 hours postoperative kidney - ureter of 3 group were 54%. There was no significant difference between the three groups with p>0,05. In addition, we also met some other side effects with a low rate as itching (5,2%) and tremor (1,5%), there was no significant difference between the three groups (p>0,05).

4.3.3. Patient’s satisfaction on analgesic techniques
Degree of patient satisfaction depends analgesic efficacy as well as side effects. The percentage of patients with the level of satisfaction is 97,7% (2,3% dissatisfied). The level of excellent satisfaction of UGb group was statistically significant higher than UGa group and LRT group, p<0,05. No patients require off continuous analgesia during treatment. Good analgesic, fewer complications and side effects are the factors that could explain this difference.
 CONCLUSION
135 patients were ultrasound - guided TPVB and loss of resistance technique for postoperative analgesia kidney - ureter at the department of Anaesthesia Resuscitation Bach Mai Hospital, we come to the following conclusions:

1. The analgesic efficacy of the insertion of the thoracic paravertebral catheter ultrasound - guided was better than loss of resistance technique:
          The spread of of sensory segments blockake on the skin of group ultrasound guidance was more than lost resistance groups (from 4 hours to 48 hours postoperative) (7,28±1,05 sv 6,62±1,15 segments, p<0,05). But the VAS scores, total dose of bupivacaine used in the 48 hours postoperative, analgesic efficacy, the percentage of patients and the dose of additional postoperative morphine were not significant difference between the two groups with p>0,05.

The rate of successful first attempt of ultrasound-guided group was significant higher than loss of resistance group with p<0,05 (93,3% sv 60%). The number of attempt in two groups ultrasound guidance were significant lower than loss of resistance group with p<0,05 (1,05 ± 0,25 sv 1,49 ± 0,69 attempts).
2. The analgesic efficacy of group preoperative injection by the thoracic paravertebral catheter ultrasound-guided was better postoperative injection:
The dose of fentanyl of ultrasound guidance preoperative injection group was significant lower than ultrasound postoperative injection group with p<0,05 (237,77 ± 42,84 µg sv 352,22 ± 67,38 µg).

Time required first analgesic of preoperative injection group ultrasound prolonged significantly than postoperative injection ultrasound group with p <0,05 (74,68 ± 19,17 minutes sv 28,17 ± 5,18 minutes). Time to recovered consiousness and time to tracheal extubation of group UGTb was shorter than UGTa group, p <0,05.
VASstatic scores and VASdynamic scores of preoperative injection group was always significant lower than postoperative injection group in the first 8 hours postoperative with p<0,05. 
The amount of bupivacaine of preoperative injection group was significant lower than postoperative injection group in the first day, in the second day and in the two day after surgery with p<0,05.
The excellent satisfaction of ultrasound guidance of preoperative injection group was higher than ultrasound guidance group postoperative injection with p<0,05 (48,8% sv 33,3%).
3. The side effects of thoracic paravertebral analgesia were low.

The increase heart rate and mean arterial pressure after incision of UGb group was lower than UGa group and LRT group with p<0,05. The mean heart rate, arterial pressure, respiratory rate and oxygen saturation were stable and similar between 3 groups in 48 hours after surgery with p>0,05.
The rate of vascular puncture, pain at the site anesthesia, subcutaneous hematoma, hypotension, nausea - vomiting, urinary retention, tremors, itching and no flatus during 48 hours after surgery: 5,1%, 2,9%, 0,7%, 3,7%, 14,8%, 5,3%, 1,5%, 5,2% and 54%, there was no statistical difference between the two groups ultrasound - guided TPVB with the loss of resistance group, p>0,05. We met 01 patients of pleural puncture in the loss of resistance group without not causing pneumothorax. We met not complications such as pneumothorax, total spinal anaesthesia and anesthetic toxicity. 
RECOMMENDATION
1. It is possible to apply the method of thoracic paravertebral block for analgesia after surgery kidney - ureter when it indicated and recommended the use of an anesthetic injection before surgery.

2. Continue to study on the efficacy and safety of thoracic paravertebral block in the other surgeries.
3. Ultrasound - guided thoracic paravertebral block should be included in the knowledge of anesthesiologists Vietnam and team work anesthesia should be basic training.
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