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Artroskopik rotator kaf cerrahisi için postoperatif analjezi: 
Subakromiyal ve interskalen levobupivakainin karşılaştırılması
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Özet
Amaç: Artroskopik rotator kaf cerrahisi şiddetli ağrıya neden olabilir. Çalışmamızda, artroskopik rotator kaf cerrahisi hastalarında 
subakromiyal kateterden devamlı uygulanan levobupivakain infüzyonu ile interskalen kateterden devamlı uygulanan levobupivaka-
in infüzyonunu karşılaştırdık.
Gereç ve Yöntem: Altmış hasta iki gruba randomize olarak ayrıldı: 1) 30 ml %0.5’lik levobupivakain ile tek doz interskalen blok 
sonrasında subakromial kateterden %0.125’lik levobupivakain 5 ml/s bazal infüzyon, 5 ml bolus doz ve kilitli kalma 20 dakika; 2) 
30 ml %0.5’lik levobupivakain ile interskalen blok sonrasında interskalen kateterden %0.125’lik levobupivakain 5 ml/s bazal infüz-
yon, 5 ml bolus doz ve kilitli kalma 20 dakika. İnfüzyonlara 48 saat süre devam edildi.
Bulgular: Derlenme odasındaki ve 4 saat sonraki VAS değerleri açısından gruplar arasında fark yoktu. Çalışmamızda 8, 12, 24, 36 ve 
48. saatlerde VAS değerleri iki grupta da medyan değer olarak 4’ten küçük olmakla beraber interskalen grupta istatistiksel olarak anlam-
lı derecede daha düşüktü. Ek analjezik gereksinimi interskalen grupta istatistiksel olarak anlamlı derecede daha azdı (%16.6 ve %53.3, 
p<0.05). Hasta memnuniyeti interskalen grupta istatistiksel olarak anlamlı derecede daha yüksekti (9.4±0.8 ve 8±1.2, p<0.01). İnters-
kalen blok uygulamasına bağlı bir olguda toksisite gelişirken subakromiyal kateter uygulamasına bağlı hiç bir komplikasyon gelişmedi.
Sonuç: Artroskopik rotator kaf cerrahisi operasyonlarından sonra subakromiyal kateterden lokal anestetik uygulaması yeterli bir ağrı 
kontrolü sağlasa bile interskalen kateterden devamlı lokal anestetik uygulaması kadar başarılı olamamıştır. Subakromiyal kateter uygu-
lanacaksa bu hastalara mutlaka ek analjezik tedavi protokolü de düzenlenmelidir. Ancak, interskalen blok için bir kontrendikasyon var-
lığında subakromiyal kateter alternatif bir tedavi yöntemi olarak akılda tutulmalıdır.
Anahtar sözcükler: Artroskopik rotator kaf cerrahisi; interskalen kateter; levobupivakain; subakromiyal kateter. 

Summary
Objectives: Arthroscopic rotator cuff surgery can result in severe postoperative pain. We compared a continuous subacromial 
infusion to a continuous interscalene block with levobupivacaine for patients undergoing arthroscopic rotator cuff surgery. 
Methods: Sixty patients were randomized to two groups: 1) interscalene block with 0.5% levobupivacaine (30 mL) followed by 
a postoperative subacromial infusion: 0.125% levobupivacaine 5 mL/h basal infusion, 5 mL bolus dose and a 20 min lockout 
time or; 2) interscalene block with 0.5% levobupivacaine (30 mL) followed by a postoperative interscalene infusion: 0.125% 
levobupivacaine 5 mL/h basal infusion, 5 mL bolus dose and a 20 min lockout time. Infusions were maintained for 48 hours.
Results: The VAS scores in the postanesthesia care unit and at 4 h were not different. The VAS scores at 8, 12, 24, 36 and 48 
h were lower than 4 in both groups; but they were significantly lower in the interscalene group. Additional analgesic require-
ments were lower in the interscalene group (16.6% vs 53.3%, p<0.05). Patients’ satisfaction was higher in the interscalene 
group (9.4±0.8 vs 8±1.2, p<0.01). One patient had a toxicity related to interscalene block but; there was no complication 
related to subacromial catheters.
Conclusion: This study demonstrates that subacromial infusions, although provided good postoperative analgesia, are not 
as effective as interscalene infusions and additional analgesics should be prescribed when subacromial infusions are started. 
Subacromial infusions could be considered as an alternative in case of any contraindication to interscalene block.
Key words: Arthroscopic rotator cuff surgery; interscalene catheter; levobupivacaine; subacromial catheter.
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Introduction
Arthroscopic rotator cuff surgery is often associated 
with severe postoperative pain especially in the first 
48 hours. This not only causes patient discomfort 
but also compromises the intensive postoperative 
rehabilitation necessary for a good functional result. 
Continuous interscalene block is accepted as the gold 
standard after major shoulder surgery but there are 
also some alternative methods including intramus-
cular injection of analgesics, intraarticular injection 
of morphine and bupivacaine,[1,2] patient-controlled 
analgesia (PCA) using intravenous injection,[3] and 
continuous-flow cold therapy.[4] Patient-controlled 
analgesia after shoulder surgery, specifically, patient-
controlled intravenous injection after open surgery[5] 
and patient-controlled subacromial infusion after 
arthroscopic surgery, has become more common.[6,7] 
The efficacy of patient-controlled subacromial infu-
sion after arthroscopic shoulder surgery has been con-
firmed by many authors,[6-8] and subacromial ropiva-
caine was compared with interscalane ropivacaine[9] 
but no study has compared pain control results of 
subacromial and interscalene levobupivacaine. 

The aim of this prospective, randomized study was 
to compare the requirement of additional analge-
sics, the effectiveness, patient satisfaction, and com-
plications of subacromial infusion and interscalene 
infusion of levobupivacaine after arthroscopic rota-
tor cuff surgery.

Materials and Methods
Patients scheduled for arthroscopic rotator cuff sur-
gery classified as ASA physical status I-III, aged 18 
yr or older, participated in this study. All patients 
gave written informed consent for the study, which 
was approved by the local research ethics commit-
tee. Patient exclusion criteria included chronic opi-
oid use, morbid obesity or contraindications to re-
gional anesthesia.

After an 18-gauge intravenous (IV) cannula was 
inserted in the forearm, midazolam 0.05 mg/kg IV 
was given as premedication, and standard monitors 
were placed, including noninvasive arterial blood 
pressure, heart rate, and pulse oximetry. After lo-
cal skin infiltration with 20 mg of 2% lidocaine 
all patients received an interscalene brachial plexus 

block with 30 mL 0.5% levobupivacaine preopera-
tively. Patients were then randomized using a com-
puter generated sequence of numbers to one of two 
groups: 1) subacromial catheter group (SAC; n=30): 
postoperative continuous subacromial infusion; 2) 
interscalene group (ISC; n=30): postoperative con-
tinuous interscalene infusion.

Using the approach previously described by Mei-
er[10] single injection blocks were placed using a 50-
mm insulated, blunt needle and a nerve stimulator. 
After finding a distal motor response at <0.5 mA, 
30 mL of 0.5% levobupivacaine was injected to all 
patients. The SAC group had the epidural catheters 
inserted through the anterior portal and located in 
the subacromial space at the end of the operation by 
the surgeon. The ISC group had their blocks placed 
using the same technique but with the Contiplex D 
System® (B. Braun Medical, Melsungen AG, Mel-
sungen, Germany). The ISC group also had a cath-
eter inserted through the introducer needle for 4-5 
cm into the plexus sheath and secured to the skin. 
After negative aspiration of the catheter, a 3 mL test 
dose was given and than a total of 30 mL of 0.5% 
levobupivacaine was injected.

General anesthesia was induced in all patients with 
1-2 µg/kg fentanyl, 2-2.5 mg/kg propofol, and 0.5 
mg/kg atracurium IV. The trachea was intubated, 
and controlled ventilation was started. Anesthesia 
was maintained with a mixture of nitrous oxide 
(60%) and sevoflurane 1-3% in oxygen.

In the recovery room, the correct position of the in-
terscalene catheter was confirmed by a sensory block 
(reduced or loss of temperature sense assessed by us-
ing an ether-soaked swab) involving at least one ma-
jor nerve distribution (axillary, musculocutaneous, 
median, or radial) of the arm. Patient controlled 
analgesia was started 4 h after the initial interscalene 
block and continued during the first 24 h postop-
eratively, Group SAC received, through the sub-
acromial catheter, a continuous infusion of 0.125% 
levobupivacaine 5 mL/h, a bolus of 0.125% levobu-
pivacaine 5 mL with a 20 minutes lockout time. 
Group ISC received, through the interscalene cath-
eter, a continuous infusion of 0.125% levobupiva-
caine 5 mL/h, a bolus of levobupivacaine 0.125% 5 
mL with a 20 minutes lockout time. 
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Pain intensity was assessed with a 10 cm visual an-
alog scale (VAS) (0 cm= no pain; 10 cm = worst 
possible pain) while asking the patients to move the 
hand and flex the elbow joint.

If pain was not adequately controlled (pain score >3 
on the visual analog scale [VAS; ranging from 0= 
no pain to 10= worst pain imaginable]), patients re-
ceived 20 mg of iv tenoxicam followed by 0.5 mg/
kg of IV pethidine, if pain remained unchanged af-
ter 30 minutes.

The degree of pain was recorded at the immediate 
postoperative period (0 hour) and then at 4, 8, 12, 
24, 36, and 48 h after surgery. Total consumption 
of local anesthetic solution, as well as the number of 
incremental doses asked and received by the patient, 
and the number of rescue tenoxicam and pethidine 
given during the first 48 h were recorded. At the end 
of the 48 h study period, the catheters were removed 
and patients were given oral analgesics, as routine in 
our institution. Patient’s satisfaction was evaluated 
48 h after surgery with a 10 cm scale (0 cm= com-
pletely dissatisfied; 10 cm= completely satisfied).

To detect a difference of 25 % in the local anesthetic 
consumption accepting an α error of 5% and a β er-
ror of 10%, the required study size was 22 samples. 
Statistical analyses used an ordinary ANOVA test 
for intragroup differences with Dunn’s post-hoc 
test when p<0.05 and Mann-Whitney U test for 
intergroup differences. Differences in group demo-
graphic characteristics were tested by Student’s t-test 
or contingency-table chi-square test for categorical 
measures. A p value <0.05 was considered signifi-
cant.

Results
No differences in demographic variables as well as 
duration of surgical procedure were reported be-
tween the two groups (Table 1).

In the early postoperative period (4 h), mean VAS 
scores were comparable in the two groups: median 
VAS scores were 1 (range 0-4) in group SAC and 0 
(range 0-4) in group ISC. At 8, 12, 24, 36 and 48 
h postoperatively the median VAS values in both 
groups were lower than 4 in both groups, although 

they were significantly lower in Group ISC when 
compared with Group SAC (p<0.01, p<0.01, p<0.01, 
p< 0.0001, p< 0.001 respectively) (Fig. 1).

The volume of local anesthetic solution adminis-
tered to the patients at the end of 48 h PCA infu-
sion were 386 ± 86 ml in group SAC and 255 ± 63 
ml in group ISC (p<0.001, Table 2).

Rescue analgesics were given in 16 patients of the 
subacromial group (53.3%) and 5 patients of the in-
terscalene group (16.6%) (p=0.0211, Table 2). In 13 
of the 16 patients of the subacromial group tenoxi-
cam was adequate and only 3 patients required iv 
pethidine while 5 patients of the interscalene group 
required only iv tenoxicam.

Except one light local anesthetic toxicity no severe 
complications were reported in either group. This 
patient complained numbness of the tongue, dizzi-
ness, and tinnitus. Local anesthesia toxicity was con-
sidered and oxygen was applied via facemask and 
2 mg midazolam IV were given. The patient was 
followed in the recovery unit for one hour without 
any other symptoms of local anesthetic toxicity and 
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Table 1.  Age, sex, ASA status and operation 
 durations of groups (Mean±SD)

 GSAC GISC p

Age (Year) 48.5±11.6 43.9 ±11.9 NS
Sex (F/M) 22/8 21/9 NS
ASA Status (I/II) 20/10 22/8 NS
Operation duration (min) 140±35 135±31 NS

NS: Not significant.
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Fig. 1. VAS scores of the groups.
 *: p<0.01; **: p<0.001; ***: p<0.0001.



many authors have described pain control with the 
combined or isolated use of opioids and local anes-
thetics.[12,13] Similar results have also been reported 
from arthroscopic shoulder surgery.[6,7] Barber and 
Herbert[4] analyzed 50 patients who went through 
arthroscopic surgery for rotator cuff tears, superior 
labral anterior posterior lesions, and subacromial 
impingement syndrome and found that subacro-
mial or intraarticular injection of 0.5% bupivacaine 
was effective. Harvey et al.[14] reported similar re-
sults with the use of ropivacaine in 24 patients who 
underwent subacromial decompression.

In our series, on arrival to the PACU and in the 
early postoperative period (4 h) VAS scores were 
not significantly different between the group with 
subacromial infusion and the group with intersca-
lene infusion. This is probably because of the on-
going effect of levobupivacaine 0.5% used for the 
interscalene block provides sufficient postoperative 
analgesia in the early postoperative period. For pa-
tient controlled interscalene analgesia (PCIA) dif-
ferent analgesia regiments were used: Borgeat et al. 
used 0.15% bupivacaine or 0.2% ropivacaine at 
a rate of 5 ml h-1 with a bolus dose of 3 or 4 ml 
and a lockout time of 20 min[15,16] while Sanfedo 
et al. used 0.1% ropivacaine at a rate of 5 ml h-1 
with a bolus dose of 5 ml and a lockout time of 
20 min.[17] These PCIA protocols are similar to our 
protocol and were effective and safe protocols. In 
the literature there is some controversy about the 
effectiveness of subacromial catheters after shoul-
der surgery,[8,14,18] and different protocols and doses 
were used for pain control after shoulder surgery. 
For example Savoie et al.[8] divided 62 patients who 
received subacromial decompression into 2 groups 
and infused 0.25% bupivacaine into the subacro-
mial space in one group and normal saline in the 
other. They reported that the group with continu-
ous infusion of bupivacaine showed better pain con-

was given to the operation under general anesthesia. 
Horner’s syndrome (9/60, 15% 5 patients in Group 
SAC vs 4 in Group ISC), hoarseness (3/60, 5% 2 
patients in Group SAC vs 1 in Group ISC) and re-
spiratory distress (5/60, 8,33% 2 patients in Group 
SAC vs 3 in Group ISC) were reported. All of the 
complications were reported after single shot or 
continuous interscalene block and were evenly dis-
tributed between the two groups: No complications 
were reported due to subacromial catheterization.

All of the patients have reported a satisfaction index 
of 6 and above, but the average satisfaction was sig-
nificantly higher in the patients of the interscalene 
group (9.4±0.8 vs 8±1.2, p<0.01, Table 2).

In our series the volume of local anesthetic solution 
administered to the patients at the end of at the end 
of 24 h PCA infusion was 220±52 ml and it was 
386±86 ml after 48 h in group SAC. The volume 
of local anesthetic solution administered after 24 h 
PCA infusion was 145±38 mL and it was 255±63 
ml after 48 h PCA infusion in group ISC.

Discussion
Major shoulder surgery is often associated with se-
vere postoperative pain, especially within the first 
48 hours.[11] This not only causes patient discom-
fort but also compromises the intensive postopera-
tive rehabilitation necessary for a good functional 
result. Continuous interscalene brachial plexus 
block, single shot interscalene brachial plexus block, 
intravenous PCA, local injection of anesthetics and 
analgesics are commonly used techniques. All of 
these techniques have disadvantages, serious com-
plications and adverse effects. On the other hand 
since Stein et al.[12] reported effective pain allevia-
tion after arthroscopic knee surgery with intra-ar-
ticular infusion of a small amount of morphine, 
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Table 2. Volume of LA used, number of patients given rescue analgesic and patients’ 
satisfaction of groups (Mean±SD)

 GSAC GISC P

Volume of LA used (ml) 386±86   255±63  p<0.0001
Number of  patients given rescue analgesic 16 (53.3%) 5 (16.6%) p<0.05
Patients’  satisfaction 8±1.2 9.4±0.8 p<0.01



trol. Barber and Herbert[4] found that subacromial 
or intraarticular injection of 0.5% bupivacaine was 
effective in various types of arthroscopic shoulder 
surgery. In contrast to the studies reporting benefi-
cial effects of subacromial infusions, Quick et al.[18] 
found no benefit over placebo with regard to pain, 
demand for rescue narcotic, or recovery of motion 
with subacromial bupivacaine infusion. 

In our series the volume of local anesthetic solution 
administered after 48 h PCA infusion was 255±63 
ml.48 h-1 in group ISC. Casati et al.[19] found the 
total consumption of local anesthetic infused dur-
ing the first 24 h 147 mL (144-196 mL) with le-
vobupivacaine. When we reviewed our data for me-
dian value for group ISC we found that it was 140 
ml which is similar to Casati’s result. In a previous 
study[20] we found the total consumption of bupiva-
caine 0.125% infused during the first 24 h in group 
ISC was 150±36 ml and this is also similar to our 
findings with levobupivacaine.

In our series the volume of local anesthetic solution 
administered to the patients at the end of 48 h PCA 
infusion were 386±86 ml in group SAC and this 
value is higher than the values in the literature.[20] 
The reason of this discrepancy is probably the differ-
ences in PCA protocols: we used much higher local 
anaesthetic infusions than the other investigators. 

In our series rescue analgesic medication require-
ment was significantly lower in the ISC group. 
Similar lower results have been reported by Borgeat 
et al. in studies comparing PCIA with iv PCA.[16,17] 
For SAC, in studies comparing local anesthetic in-
fusions with placebo lower additional analgesic 
requirements were found with local anesthetic in-
fusions.[4,8] In a previous study we found no statis-
tically significant difference between the additional 
analgesic requirements of the ISC and SAC groups 
(p=0.06) but it was less in the ISC group.[20] 

Although patient satisfaction was sufficiently high 
in both groups (≥6 in all patients in both groups), 
it was higher in the ISC group like in several studies 
comparing PCIA with other PCA modalities.[15,16,20] 
However, it has to be reported that the SAC strategy 
was also associated with a sufficient patient satisfac-
tion, parallel to postoperative analgesia. 

Interscalene block provides better postoperative an-
algesia than other postoperative analgesia techniques 
in shoulder surgery, but it can have serious side ef-
fects. In patients with chronic respiratory disease or 
in patients with contrlateral phrenic nerve paralysis 
performing an interscalene block may cause an ip-
silateral phrenic paralysis which can lead to acute 
respiratory failure and is, therefore, contraindicated 
in these patients.[21-23] In these cases, a safer alterna-
tive technique (subacromial infusion) other than an 
iv PCA with an opioid may be more suitable and 
in our series no complications were reported after 
subacromial catheterization.

The complication rates of our study were similar 
to that of the literature; for example Delaunay et 
al.[9] had 10% of Horner’s syndrome while we had 
15% and Singely et al.[5] had 16.6% incidence of 
Horner’s syndrome. In the study done by Singelyn 
et al. hoarsness and phrenic paresis rates were found 
16.6% and 16.6% while we found rates of 5% of 
hoarsness and 8.3% of respiratory distress.

A weakness of our study is that we do not have a 
long follow-up period of the patients. Do the ranges 
of motions of the patients in PCIA or subacromial 
PCA differ after 1, 2 or 6 months after surgery? We 
do not know the answers to this question.

Conclusion
Our conclusion is that continuous interscalene in-
fusion of levobupivacaine is more efficient than con-
tionous subacromial infusion of levobupivacaiene 
for pain control in arthroscopic rotator cuff surgery. 
If there is a contraindication to interscalene block a 
safer alternative like continuous subacromial infu-
sion could be considered.
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