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ABSTRACT

	 Background: Many adjuvants have been studied to improve the quality of analgesia and to prolong its duration. To date, there 
are no reports on the use of triamcinolone. Case: We present a brief report of 10 patients receiving a single shot ACB and IPACK 
blockade with a small dose of triamcinolone for Fast-Track Knee Replacement to prolong analgesia. Conclusion: We think this 
is a valuable opioid-sparing option, cheaper than new adjuvants, and safer than the use of continuous infusion. This technique 
should be evaluated in clinical trials.
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RESUMEN

	 Antecedentes: Muchos agentes farmacológicos que se utilizan como adyuvantes en la anestesia regional han sido estudiados 
con el fin de mejorar la calidad de la analgesia y prolongar la duración del efecto. Hoy en día no existen reportes del uso de 
triamcinolona en dichos procedimientos. Caso: Consiste en el reporte breve de 10 pacientes que se les realizo ACB además de un 
bloqueo IPACK con una sola inyección de anestesia local con el adyuvante triamcinolona, con el objetivo de prolongar la analgesia 
en la cirugía de reemplazo de rodilla Fast-Track. Conclusión: Consideramos que una valiosa opción para el ahorro de opioide, 
más económica que las nuevas opciones de mercado y más seguras que el uso de infusiones continuas. Esta técnica debería ser 
evaluada en  ensayos clínicos.

Palabras clave: Manejo del dolor, dolor musculoesquelético, analgesia, rehabilitación.
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Introduction

Pain after orthopedic surgery remains a significant chal-
lenge for the anesthesiologist. Higher preoperative pain 
scores, depression, and younger age are independent 

predictors of severe postoperative pain. In response to knee 
joint arthroplasty pain, the multimodal approach is claimed to 
be the most appropriate option, and this includes peripheral 
nerve blocks[1]. One limitation of regional anesthesia for these 
procedures is the finite duration of single-injection techniques.  
One more concern about this kind of surgery is the rehabilita-
tion process. Novel blocks like infiltration between the popli-
teal artery and capsule of the knee (IPACK) and adductor canal 
block (ACB) are recommended as a motor sparing strategy. We 
present a report of 10 patients receiving a single shot adductor 
canal and infiltration between the popliteal artery and capsule 
of the knee blockade with triamcinolone for Fast-Track Knee 
Replacement. Written informed consent was obtained from the 
participants for this report.

Case presentation

	 Patients admitted for fast-track knee replacement were of-
fered spinal plus regional anesthesia as a component of a mul-
timodal analgesic regimen. Spinal anesthesia was performed 
with 8 mg of levobupivacaine. Intravenous sedation with mid-
azolam (0,06 mg/kg) was administered to all patients under 
standard noninvasive monitorization. In 10 cases, a single-in-
jection IPACK and ACB was performed using 20 mL of 0.25% 

bupivacaine with 20 mg of triamcinolone acetonide for each 
one in all cases. No surgical infiltration was done and revision 
surgeries were not included for this study. Nonsteroidal anti-
inflammatory drugs were given to all patients as part of multi-
modal management. 
	 IPACK blocks were performed under ultrasound guidance 
with a curvilinear low-frequency probe (GE LOGIQTM e Portable 
Ultrasound Machine) using a 22 G x 80 mm echogenic needle 
(SonoPlexTM STIM, PAJUNK) and the patient in supine position 
with external rotation of the leg. The popliteal artery was iden-
tified in a short-axis view, at the popliteal crease, and moved 
cephalad at the level where the condyles merge with the shaft 
of the femur. After identifying the space between the femur 
and popliteal artery, the needle was advanced in plane from 
medial to lateral. The tip was positioned at the middle of the 
femur and near the lateral border near the periosteum. After 
negative aspiration, the local anesthetic mixture was injected in 
2-mL increments while observing for an adequate fluid spread. 
Avoiding extensive injectate spread to the components of the 
sciatic nerve.
	 For the ACB, the patient was in the supine position. A 
linear high-frequency ultrasound probe was placed over the 
mid-thigh to visualize the sartorius muscle, the vastus medialis 
muscle and adductor longus muscle in short-axis. At this level, 
the needle was inserted in-plane from lateral to medial. After 
negative aspiration, the same solution was injected in 2-mL 
increments while observing for an adequate fluid spread. All 
blocks were performed by residents, supervised by experienced 
specialists (Figure 1).
	 The demographic information, ASA physical status clas-

Figure 1: A. Ultrasound image of adductor canal block. S; Sartorius; AL, Adductor longus; VM, Vastus medialis; FV, Femoral vessels; B. Ultrasound 
image of infiltration between the popliteal artery and capsule of the knee. S, Sartorius; AL, Adductor longus; VM, Vastus medialis; FV, Femoral ves-
sels; SN, Sciatic nerve; GNM, Gastrocnemius muscle; PV, Popliteal vein; PA, Popliteal artery; FV, Femoral condyle.
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sification, body mass index (BMI), and surgery side were not-
ed. The numeric rating scale (NRS) for rest and dynamic pain, 
4-point Likert patient satisfaction score (1, dissatisfied; 2, slight-
ly dissatisfied; 3, slightly satisfied; 4, satisfied), the cumulated 
rescue opioid doses in postoperative management (described 
oral morphine equivalent OME), and the time to first opioid 
dose were collected.  The follow-up time was 72 h. One-week 
later patients were contacted to inquire about complications.

Discussion

	 The present case series suggest that the addition of triam-
cinolone to levobupivacaine resulted in long-lasting analgesia 
of both ACB and IPACK block. Ten patients were included, 
three men and seven women. The mean age was 77.9 years, 
and the mean BMI was 28.7 kg/m (Table 1). 
	 The median Numeric Rating Scale (NRS) for rest pain was 
0 at 24, 48, and 72 hours. The median NRS for dynamic pain 
was 2 in the same time frame, respectively. Only two patients 
required breakthrough opioids due to inadequate control of dy-
namic pain, at 12 and 60 hours, for a total oral morphine equiv-
alent (OME) of 200 and 100, respectively. Based on a 4-point 
Likert scale (1, dissatisfied; 2, slightly dissatisfied; 3, slightly sat-
isfied; 4, satisfied), this approach resulted in adequate patient 
satisfaction (Table 2). Block failure was reported in one case, 
requiring a second block 12 h later. One week later, patients 
were contacted to inquire about complications. None was re-
ported.
	 The finite duration of single-injection techniques is a limita-
tion of regional anesthesia in acute postoperative pain manage-
ment. There are three main methods to prolong the duration 
of regional anesthetic techniques[2]. The first is to include local 
anesthetic adjuncts, but the expected prolongation usually is 
no more than eight hours[3]. The second is continuous catheter 
techniques, but it is more complex to perform and requires an 
organized follow-up to decrease infection and migration risk. 

Table 1. Characteristics of patients

Cases ASA BMI Sex Age Side

  1 II 28.2 F 82 R

  2 II 27.5 M 81 L

  3 II 29.6 M 75 L

  4 I 34.5 F 73 R

  5 II 27.6 F 88 R

  6 I 28.4 F 73 R

  7 II 26.7 F 77 R

  8 II 29.6 F 82 R

  9 II 28.3 F 73 L

10 II 26.7 M 75 L

Abbreviations: R, right; L, left; M, male; F, female.

Table 2. Summary of patient outcomes

Numeric Rating Scale (Rest / Dynamic) OME
72 h

Time to 
first opioid 

dose (h)

Likert scale

Recovery 12 h 24 h 36 h 48 h 60 h 72 h

0/0 1/1 0/0 0/0 0/0 0/0 0/2 0 NR 4

0/0 0/0 0/0 0/0 0/0 0/0 1/2 0 NR 4

0/0 2/3 2/3 0/0 0/2 0/2 0/2 0 NR 4

0/0 0/0 0/2 0/0 0/3 1/4 0/2 100 60 4

  0/0* 0/0 0/3 0/0 2/4 0/3 3/6 0 NR 3

0/0 0/0 0/2 0/0 0/2 0/2 0/1 0 NR 3

0/0 0/0 0/0 0/0 0/0 0/2 0/2 0 NR 4

0/3 0/3 0/3 0/2 0/2 0/2 0/2 0 NR 4

0/0 0/0 0/0 0/0 0/0 0/2 0/2 0 NR 4

0/0 2/8 2/8** 0/4 0/2 0/8 0/8 200 12 2

Abbreviations: BMI, body mass index; **second ACB performed; NR, not required.
*patient with sequelae of poliomyelitis; OME, oral morphine equivalent.

The last is using sustained-release local anesthetic.; like lipo-
somal bupivacaine. This product is approved for interscalene 
brachial plexus block, transversus abdominis plane block, and 
surgical infiltration, but it is expensive.
	 Regional anesthesia techniques are evolving to facilitate ear-
ly ambulation after this kind of surgeries[4]. Although the phys-
ical and chemical compatibility of triamcinolone with common 
local anesthetics has been described[5], it is usually reserved 
just for chronic pain management procedures like chronic mus-
culoskeletal injections[6]. Triamcinolone is a corticosteroid of 
high molecular weight and complex structure used for prolong-
ing analgesia of local anesthetics, but little is known about its 
effectiveness in acute postoperative pain management. The 
perineural administration of triamcinolone is known to reduce 
the spontaneous ectopic discharges that arise in experimental 
nerve end neuromas and prevents the further development of 
ectopic impulses in freshly severed nerves[7].
	 When using adjuvants, caution is recommended, as only 
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epinephrine is Food and Drug Administration (FDA) approved 
for perineural use. Neurotoxic effect of steroids is controversial; 
some basic science studies describe peripheral nerve damage, 
most of the time related to preservatives (triamcinolone con-
tains benzyl alcohol), while other studies suggest neuroprotec-
tive effects[8].
	 We found no studies describing the addition of triam-
cinolone for lower extremity regional anesthetic techniques. 
Previous reports for scalp, greater occipital nerve block, ilioin-
guinal and interscalene brachial plexus blocks remain contro-
versial[9]-[11]. A clinical prospective study by Webb[11] found 
statistically longer pain relief and no difference between tri-
amcinolone and a control group in terms of complications for 
interscalene brachial plexus block. As mentioned above, most 
patients benefit long-lasting pain relief of 72 h, and we did not 
find any complications. Furthermore, rescue opioid dose was 
required in just two patients at 60 h and 48 h.
	 We think that the use of perineural triamcinolone as local 
anesthetic adjunct for improving postoperative pain experience 
in fast-track knee replacement is a valuable opioid-sparing op-
tion. It is cheaper than liposomal bupivacaine and easier to per-
form than continuous catheter techniques.
	 The presented cases illustrate the efficacy and usefulness of 
adding a small dose of triamcinolone in ACB and IPACK block 
for the management of postoperative pain in fast-track knee 
replacement surgery. Further larger scaled studies are needed 
to clarify the optimal dose, safety profile and to compare the 
efficacy of this technique with other modalities such as continu-
ous infusions or liposomal bupivacaine.
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