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Abstract

Aim. The effect of psoas compartment and sciatic nerve block combination on hemodynamic
parameters in high risk geriatric patients with hip fracture surgeries was evaluated. Methods. In
this study, high risk old patients who underwent psoas compartment block and sciatic nerve block
for hip surgery anesthesia were evaluated retrospectively. In Group 1 there were 14 patients with
levobupivacaine and lidocaine combination and in Group 2 there were 10 patients with
levobupivacaine and prilocaine combination. In our study we evaluated the heart rate, systolic
blood pressure, diastolic blood pressure, mean arterial blood pressure levels and sedation need
between groups, between age over and below 85 years and in all patients. Results. There were no
statistically significant difference in heart rate and mean arterial blood pressure levels between
groups and age groups (p>0.05). There were a 6.18% and 16.52% decrease in mean arterial blood
pressure in Group 1 and 2 respectively. When we evaluated the whole patients there was a 10.06%
decrease in mean arterial blood pressure. Conclusion. We consider that the combination of psoas
and sciatic block as an anesthetic method may be a proper option especially in the elderly and
high-risk patients who were underwent the hip surgery.
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Ozet

Amac. Kalca kirigt cerrahisi geciren yiiksek risk grubu yash hastalarda psoas kompartman blogu
ve siyatik sinir blok kombinasyonunun hemodinamik parametrelere etkisi arastirildi. Yontem. Bu
calismada kalga cerrahisi anestezisi i¢in psoas kompartman blogu ve siyatik sinir blogu ikilisi
yapilan yiiksek risk grubu, yasli hastalar retrospektif olarak degerlendirildi. Lokal anestezik olarak
levobupivakain ve lidokain kombinasyonu verilen 14 yagh hasta Grup 1 olarak, levobupivakain ve
prilokain kombinasyonu verilen 10 yash hasta Grup 2 olarak adlandirildi. Caligmamizda hastalarin
tiimiinde, gruplar arasinda ve 85 yagsin iistiinde olanlarla altinda olanlarin kalp atim hizi, ortalama
kan basinci degerleri ve sedasyon ihtiyaci incelendi. Bulgular. Gruplar arasinda ve yas gruplari
arasinda ortalama kan basici degerleri ve kalp atim hizlar1 karsilastirildiginda istatiksel olarak
anlamli bir fark saptanmadi (p>0,05). Grup 1’de ortalama kan basincinda %6,18 diisiis olurken
Grup 2’de %16,52 diisiis oldu. Tiim hastalar degerlendirildiginde ortalama kan basmcinda %10,06
oraninda diigiis gozlendi. Sonug. Kalca cerrahisi uygulanan yagl ve yiiksek risk grubu hastalarda
anestezik yontem olarak psoas ve siyatik blok kombinasyonunun uygun bir segenek olabilecegini
diisiinliyoruz.
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Introduction

Vast majority of the patients undergoing hip surgery are in advanced age groups. Safe
anesthesia should be essential in this group of patients due to high prevalence of
comorbid diseases [1, 2]. Regional anesthesia techniques such as spinal and epidural
anesthesia which are frequently used in hip surgery have some advantages over general
anesthesia including maintenance of cognitive functions, reduced amounts of
intraoperative hemorrhage, decreased risk for postoperative thromboembolism and
providing effective postoperative analgesia. However, there are certain disadvantages
such as hypotension, bradycardia, urinary retention, development of block in the non-
operated leg and delayed mobilization [1, 3, 4].

Hemodynamic side effects such as hypotension and bradycardia caused by spinal block
are more prominently seen in patients at advanced ages with poor general status [3]. We
think that it should be possible to avoid these hemodynamic side effects as well as other
adverse effects of neuraxial block by using lumbosacral plexus block as an alternative
method in the lower extremity of such patients.

In the present study, it is aimed to retrospectively review high risk geriatric patients
underwent anesthesia under combined psoas compartment-sciatic nerve block for hip
surgery.

Material and methods

After approval of Local Ethics committee, medical records of 26 geriatric patients at high
risk group with comorbid diseases who underwent combined psoas compartment-sciatic
nerve block for the anesthesia of proximal femoral fracture surgery in Kayseri Teaching
Hospital between September, 2009 and September, 2010 were retrospectively reviewed
(Table 1). All patients and their relatives were informed about the fact that operation is in
the high risk group regarding anesthesia and consent was obtained to perform peripheral
nerve block from all patients. A routine monitoring approach was used including
electrocardiography, arterial blood pressure and peripheral oxygen saturation. The
patients were placed in the lateral decubitus position as being operated leg on the top;
followed by sterilization. Winnie technique was used for the psoas compartment block,
whereas Labat technique for the sciatic nerve block. Intradermal local anesthesia was
achieved by using 2 mL of 2% prilocaine. A 100mm/22 gauge peripheral nerve stimulator
needle was inserted perpendicular to skin. The needle was advanced until it contacted to
transverse process of L4 vertebra. Then, needle was retracted and directed to caudal
direction in order to pass transverse process. The needle was advanced until contractions
were seen in quadriceps muscle. Needle position was optimized and considered as
adequate when quadriceps contractions were seen at an output level between 0.4 and 0.5
mA. The position of the needle was considered as appropriate, since contractions
maintained. To prevent intravascular drug administration, a gentle aspiration was
performed at each injection of 5mL local anesthetic solution. Subsequently, Labat
technique was used with posterior approach for sciatic nerve block at the same position.
2mL of 2% prilocaine was given for local anesthesia. A 50mm/22 gauge peripheral nerve
stimulator needle was inserted perpendicular to skin. The sciatic nerve was identified by a
nerve stimulator (Stimuplex DB Braun, Melsungen, Germany). Needle position was
optimized and considered as adequate when plantar flexion was seen at an output level
between 0.4 and 0.5 mA. The position of the needle was considered as appropriate, since
plantar flexion of foot continued. To prevent intravascular drug administration, a gentle
aspiration was done each time after injection of 5 mL local anesthetic solution. When
medical records were reviewed, it was seen that 14 patients received a local anesthetic
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combination of 20 mL 0.25% levobupivacaine plus 10 mL 1% lidocaine HCI for the
psoas compartment block and a combination of 20mL 0.25% levobupivacaine plus 10 mL
1% lidocaine HCI for the sciatic nerve block. These patients were designated as Group 1.
It was also seen that remaining 12 patients received a local anesthetic combination of 20
mL 0.25% levobupivacaine plus 10 mL 1% prilocaine for the psoas compartment block
and a combination of 20 mL 0.25% levobupivacaine plus 10 mL 1% prilocaine for the
sciatic nerve block. These patients were designated as Group 2. After block was ensured,
the sensory level was bilaterally examined by using a pinprick test. The motor block
could not be assessed in the operated leg due to the presence of hip fracture. It was failed
to achieve block in 2 cases in Group 2, which were then excluded. The surgical team was
allowed to initiate the operation after occurrence of sensory block at incision site.
Demographic data, heart rate at baseline and at the minutes 5, 10, 15, 30, 45, 60, 75, 90,
105 and 120, systolic blood pressure, diastolic blood pressure, mean arterial blood
pressure (MAP), sedation requirement and incidence of contralateral spread were
evaluated. Changes in hemodynamic data by time were analyzed for all patients. Values
of blood pressure and heart rate were compared between Group 1 and 2 and between
patients above and below 85 years of age.

Table 1. Co-morbid disease in all patients.

Co-morbid disease Group 1 (n=14) Group 2 (n=10)
Congestive heart failure 11 (78.5%) 7 (70%)
Coronary artery disease 10 (71.4%) 7 70%)
Atrial fibrillation 3 (21.4%) 1 (10%)
Hypertension 6 (42.8%) 7 (70%)
Chronic bronchitis 1 (7.1%) 3 (30%)
Diabetes mellitus 7 (50%) 2 (20%)
Severe mitral stenosis 1 (7.1%) 2 (20%)
Severe aortic stenosis 1 (7.1%) 1 (10%)
Cerebrovascular disease 2 (14.2%) 3 (30%)

Statistical analyses

Were performed by using SPSS version 13. Data were analyzed by using ANOVA test in
accordance with the single factor (time) and three-factor trial schedule. The results were
expressed as average = standard error. P<(0.05 was considered as significant.

Results

Table 2 shows the demographic data and operation duration of the patients in both
groups. No significant difference was found between groups in terms of age, weight, and
duration of operation.

Table 2. Patient characteristics and duration of surgery.
Group 1 (n=14) Group 2 (n=10) Total (n=24)

Age (yr) 80.14+1.84 79.30+2.96 79.79+1.60
Sex (male/female) 717 1/9 8/16
Weight (kg) 66.71+2.34 71.90+2.39 68.87+1.74

Duration of surgery (min) 91.07+5.37 96.00+7.63 93.12+4.39
Data are presented as mean+SE or number of patients.

No statistically significant difference was detected between the groups when the
variations in the systolic and diastolic blood pressure values were compared.

No statistically significant difference was detected between the groups and between age
groups when the MAP values were compared (Figure 1). MAP values was decreased by
6.18% in Group 1, while it was decreased by 16.52% in Group 2. However, it didn’t
reach statistical significance. When all patients were considered, mean arterial pressure
was decreased by 10.068%.
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Figure 1
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Figure 1. Mean arterial blood pressure values between the groups and all patients. MAP:
mmHg, Time: Minute.

No statistically significant difference was detected between the groups and age groups in
terms of heart rates (Figure 2).

Sedation was required in 3 patients each in Group 1 and Group 2. One patient in Group 1
had epidural spread.
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Figure 2. Heart rate values between the groups and all patient. Heart rate: Beats. minute-1,
Time: Minute.

Discussion

The lumbar plexus block, first defined by Winnie, can be used in combination with the
sciatic nerve block accompanied by sedation for the anesthesia of hip surgery [5-7].
When compared to central neuraxial blocks, this type of block has some disadvantages
such as need for multiple injections, delayed onset of anesthesia, using a high volume of
local anesthetic solution and lower success rates [3]. However, autonomic nervous system
and blood vessels have a decreased capacity to provide hemodynamic stability in geriatric
patients due to some reasons including atherosclerosis, increased systemic vascular
resistance and the left ventricular hypertrophy [8]. The combined psoas compartment-
sciatic nerve block may be more advantageous than other anesthetic methods in patients
undergoing hip surgery who are at high risk in terms of anesthesia and unable to tolerate
the hemodynamic instability.

In our study, we evaluated the hemodynamic values in elderly patients at high risk for
cardiac complications who received a combined psoas compartment-sciatic nerve blocks
for the hip fractures. When all patients were considered, it was observed that MAP was
decreased by %10.06 compared to baseline values. Similar to our results, in a study by
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Leeuw et al. [7] in which hemodynamic changes were investigated in patients received
the combined psoas compartment-sciatic nerve block during elective orthopedic
surgeries, it was demonstrated that the cardiac index was not affected and the changes in
the arterial blood pressure were within the acceptable limits 0f<10%.

Eyrolle et al. [9] compared lumbar plexus block with spinal block in the patients
underwent surgery involving femur neck. Authors reported that MAP was decreased by
20% in lumbar plexus block, whereas it was decreased by more than 72% in spinal
anesthesia.

However, in a study by Visme et al. [3], it was reported that the mean baseline arterial
blood pressure showed greated decrease in the spinal group than the block group, but it
was not statistically significant. Besides, authors also reported that the hypotension period
was longer in patients receiving spinal anesthesia; a higher amount of ephedrine was
required to stabilize the blood pressure; and blood pressure values showed greater
decreases in patients above 85 years of age.

In our study, we compared the hemodynamic values among patients above and below 85
years of age. However, no significant difference was found. Moreover, we also compared
the local anesthetic combinations used in this study. When compared to baseline values,
mean arterial pressure was decreased by 6.18% in Group 1 (levobupivacaine plus
lidocaine), while it was decreased by 16.52% in Group 2 (levobupivacaine plus
prilocaine), but not reach to statistical significance. We think that the minimal
hemodynamic changes observed in our patients may be explained by unilateral
sympathetic block within in a limited area achieved by combined psoas compartment-
sciatic nerve block.

In a study on femoral neck fractures by Gaillat et al. [10], an adequate anesthesia was
achieved in 9 of 11 patients by using the combination of psoas compartment block, sciatic
nerve block and sedation and one patient developed evidence of local anesthesia toxicity.
In another study on hip surgery, adequate anesthesia was obtained in 10 patients received
a combined psoas compartment-sciatic nerve block in addition to propofol sedation, and
there was no need for conversion to general anesthesia [1]. In a study by Visme et al. [3],
it was failed to achieve adequate anesthesia in 4 of 15 patients; and, of these, incision
pain developed in 3 patients, which was prevented with a single dose 250 ug alfentanyl,
while remaining patient needed sedation. In our study, block failure occurred in 2 cases in
group 2, which were then excluded. In Group 1 and 2, 3 patients needed propofol
sedation in each.

It is difficult to place patients into spinal flexion position that is needed for the central
neuraxial block in patients with fracture because of pain. Spinal calcification and
degenerative spinal diseases also enhance this difficulty [11]. The pain is more severe and
positioning becomes more difficult in the geriatric patients with hip fracture. In our study,
both psoas compartment block and sciatic nerve block were performed readily in lateral
decubitus position without requiring excess flexion position. Even though it seems like a
simple detail, we consider that this block is more comfortable for both the patient and the
clinician in cases where pain renders positioning difficult.

Some authors combined the lumbar block with general anesthesia, where they used this
combination in total hip prosthesis and femoral neck fractures. They showed that it
decreased the amount of the anesthetic agent used, blood loss and deep venous
thrombosis, while improving the postoperative analgesia [1, 12-14]. We used this block in
patients of advanced age group with a poor general status in our study. Minimal declines
were recorded in the hemodynamic parameters of our patients. The hemodynamic adverse
effects which may be potentially seen in general anesthesia and central blocks were not
seen.

However, in some animal and human studies, it has been demonstrated that high dose
local anesthesia produced a negative inotropic effect in a dose-dependent manner when
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administered via intravascular route [7, 15-17]. Nevertheless, pharmacokinetic studies
have indicated the safe use of local anesthetic both as bolus injection and infusion in the
psoas compartment block [18-20]. In addition, the local anesthetic toxicity should not be
ignored, which has been reported [10]. The toxic dose should be known and local
anesthetics should be used at the doses below cardiotoxic dose.

The incidence of epidural spread varies from 3% and 27% in the psoas compartment
block [2]. In our study, only one patient in Group 1 had epidural spread. The mechanism
of epidural block development is related to the local anesthetic dispersion over the
proximal segment of the paravertebral area rather than the direct injection through the
epidural space. A volume not exceeding 30-40mL should be used in order to prevent the
epidural spread [21, 22]. The other potential complications involve total spinal block,
intravenous administrations, renal injuries and retroperitoneal hematoma [23-25]. It is
recommended to have complete knowledge about anatomy; to perform the local
anesthetic injections slowly with frequent aspirations, and to see the contractions clearly
in the quadriceps muscle by using a nerve stimulator in order to avoid the complications
[21]. In the recent years, since the peripheral structures are more effectively visualized by
using sonography and the block is obtained by using lower amounts of local anesthetics;
ultrasound-guided peripheral blocks may be safer.

In conclusion, a minimal hemodynamic change were achieved by both psoas
compartment and sciatic nerve block in addition to sedation, and was reached a sufficient
level of anesthesia in the elderly patients at high risk group of hip surgery. As an
anesthetic method, the combination of the psoas and sciatic block seems to be suitable
alternative in such these type of patients.
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