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Introduction

Open lower limb trauma is a common presenting complaint in 
any emergency department (ED) and is most often due to high-
velocity road traffic accidents, or workplace-related injuries 
(1,2). Assessing the degree of pain can be challenging and 
often requires a multimodal approach that can be difficult in 
the emergency setting. Thus, for acutely traumatized patients 
in pain, the Numerical Rating Scale (NRS) is a quick and useful 
tool to quantify and triage patients accordingly. Primary wound 
care is the responsibility of the emergency physician (EP), and 
the widespread availability of intravenous (IV) anesthetic agents 
in the ED facilitates early wound washing, debridement, and 

splintage often in conjunction with the orthopaedic and trauma 
surgery team. However, procedural sedation and analgesia (PSA) 
in the ED are not without challenges, like the chance of excessive 
sedation in at-risk patients such as the elderly or the obese, or 
post-anesthetic complications such as vomiting, delirium, and 
hypoxia. The response among different patients to anesthetic 
doses also varies, with some having blunted or exaggerated 
responses to “standard” doses of anesthetic drugs. Therefore, PSA 
is ideally a monitored service, and a healthcare provider should 
be designated to monitor the patient and administer titrated 
doses of anesthetic or dissociative drugs throughout the period of 
wound care. This can put a logistic strain on personnel, especially 
in a high-volume ED with staff numbers already stretched thin. 
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Aim: To demonstrate the efficacy of single-person bedside ultrasound guided (USG) Popliteal-Sciatic Nerve Block (PSNB) using minimal 
equipment in the emergency department (ED) for managing below-knee trauma.

Materials and Methods: This single-centre retrospective analysis was done at the ED of a tertiary care centre in Southern India from 
01/12/2021 to 31/06/2022. The charts of all adult patients who received the block were reviewed and the reduction in pain score after the 
block, block success rate, and incidence of side effects were analyzed.

Results: One hundred and three patient records were reviewed during the study period. Ninety-eight males (95.1%) and 5 females (4.9%) had 
received the block. 87.4% of the patients were road accident victims. The block was given by a single operator under ultrasound guidance with 
the stylet of an 18 gauge intravenous cannula mounted on a syringe filled with 1% lidocaine. The mean pain score before and 10 minutes 
after administering the block was 8.85 [standard deviation (SD) ±0.78] and 2.06 (SD ±1.75) respectively. The block success rate was found to 
be 93.2%. Except for 7 failed blocks, there were no adverse events following the procedure.

Conclusion: USG PSNB is a safe, consistent, and relatively long-lasting anesthetic technique in the management of below-knee trauma in 
the ED.
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Bedside ultrasound guided (USG) nerve blocks of the lower limb 
are an attractive alternative that obviates the need for IV agents, 
and all the side effects that come with them, as well as freeing up 
ED personnel for other more pressing tasks. In our study, we used 
the USG Popliteal-Sciatic Nerve Block (PSNB) as the sole anesthetic 
technique for lower limb wound management, as it is relatively 
safe with a wide sensori-motor coverage below the knee, save 
for the medial aspect of the leg. It is commonly performed by 
anesthesiologists for below-knee surgeries and post-operative 
analgesia. This study was undertaken to demonstrate the easy 
and effective pain management for lower limb injuries in the 
ED while conserving labor and resources, without the need for 
specialized equipment. Furthermore as there is a dearth of 
published large -scale regional-anaesthesia-based studies from 
an ED standpoint and with the portable ultrasound machine 
now being ubiquitous and invaluable in any ED, this could show 
the potential of bedside USG nerve blocks and can be potentially 
expanded to provide effective analgesia to other common 
injuries as well such as upper limb trauma and rib fractures as 
a standard analgesic practice. We hypothesized that USG PSNB 
can be used as an effective technique for safe and consistent 
lower limb analgesia for wound management. Our study aimed 
to demonstrate the efficacy of single-person bedside USG PSNB 
using minimal equipment in the ED for managing below-knee 
trauma. Our objectives were to analyse the reduction in pain 
score following the nerve block, to determine the success rate of 
the nerve block being done in the ED, to determine the incidence 
of supplemental analgesia during wound care following the 
nerve block, and to determine the incidence of side effects 
following the nerve block.

Materials and Methods 

Study Design and Setting: This retrospective observational 
cohort-based single-centre study was undertaken at a 60 
bedded ED in a major tertiary care hospital and referral center 
in Southern India. The chart review process was initiated after 
approval by the Christian Medical College Institutional Review 
Board Ethics Committee (IRB number: 14288, date: 29/9/2021). 
The authors attest that the STROBE guidelines were adhered to 
during the preparation of this manuscript.

The Selection of Participants: The charts of all patients with 
below-knee trauma who presented between the months of 
December 2021 and May 2022 and received bedside PSNB 
before primary wound care were reviewed. Informed consent 
for publication was not obtained from the patients due to 
retrospective design; however, procedural consent was sought 
from all patients. Patients included consisted of all those 16 
years and above presenting with below-knee trauma along the 

distribution of the tibial and common peroneal nerves who 
received the block. The excluded charts comprised of those 
patients for whom the trauma lay outside the distribution of 
the sciatic nerve, those who did not consent for the procedure, 
those who were taking oral anticoagulant drugs, and those with 
pre-existing neuropathies or clinically evident nerve damage 
following the trauma as per their medical records. Furthermore, 
since only a few EPs were trained to administer the block, 
a significant number of patients were excluded due to the 
unavailability of the concerned doctors.

Measurements: The nerve block was given at the bedside by 
a single operator before wound management, such as wound 
wash, splintage, or debridement by the orthopaedic team. 
The local anesthetic (LA) used was 10 to 15 mL of 1% lidocaine 
(Jackson Laboratories Pvt Ltd., 22-24 Majitha Road, By-Pass, 
Amritsar, India. 143001), and was injected using the stylet of 
an 18 gauge IV cannula (Vasofix® Luer Lock, B. Braun Medical 
Industries Bayan Lepas-free Industrial Zone 11900, Penang, 
Malaysia) with direct visualization of the nerve using a high 
frequency ultrasound probe (6-13-Hz HFL38, SN 04QGNX, 
FUJIFILM SonoSite Inc. 21919 30th Drive SE Bothell, WA 98021. 
USA). The block was performed with the patient in the supine 
position with the ipsilateral knee in the semi-flexed position. 
A check-scan was performed to pre-emptively locate the sciatic 
bifurcation above the popliteal fossa and to look for the presence 
of any aberrant vessels or other anatomical variations. Once the 
injection site was confirmed, an antiseptic solution was applied 
to the lateral side of the distal thigh. The probe was reapplied to 
the area held by the non-dominant hand of the EP, keeping the 
sciatic bifurcation in view. Using a lateral-to-medial approach, 
the stylet attached to a syringe pre-loaded with LA was inserted 
into the lateral thigh with the dominant hand of the EP, and 
using in-plane needling under direct vision, the needle was 
gently guided to the bifurcation of the sciatic nerve into the tibial 
and common peroneal nerves (Figure 1). 1% lidocaine was slowly 
injected sub-paraneurally after negative aspiration, followed by 
caudal screening to look for the spread of the drug around both 
nerves (Figure 2). The spread around both nerves was visually 
confirmed by the gradual appearance of an owl-eyes sign around 
both nerves. After every needle reposition, gentle aspiration was 
done to ensure no ingress of any vessels, and during injection 
constant slow pressure was given to the syringe while looking 
for severe shooting pain, which would indicate intrafascicular 
injection. The pain score 10 minutes after the block was noted, 
and the patient underwent the procedure. The block was 
deemed successful if the NRS 10 minutes post block was at least 
50% of the initial score, and if the patient could undergo wound 
management without any PSA. The success rate of the block and 
how often rescue analgesia had to be administered during the 



David et al. Single-person Leg Block in the Emergency Department
Eurasian J Emerg Med. 
2023;22(1): 41-8

43

procedure was determined, and the patient was monitored till 

the return of sensation for any side effects such as LA toxicity or 

prolonged paraesthesia.

Statistical Analysis

The data was collected from the patients’ records using the 

hospital’s electronic medical system and compiled on Microsoft 

Excel (Microsoft Corporation, Redmond, Washington, USA). 

Demographic details such as the patient’s age and sex were noted, 

along with the mechanism of injury. The degree of pain was 

recorded using the NRS before and after the block. The success 

rate of the block was calculated and the incidence of side effects 

such as neuropraxia was looked for (Table 1). The mean [standard 

deviation (SD)] was calculated for the continuous variables, and 
categorical variables were expressed in percentages.

Results

The charts of 3689 trauma patients who presented to our 
ED were screened, and 405 patients were identified as having 
presented with below-knee trauma. Of that cohort, 302 patients 
were excluded as they did not meet the inclusion criteria, or 
because they presented at a time when the doctors trained 
in USG-PSNB administration were not on shift. A total of 103 
eligible patients were subsequently included in the review 
process (Figure 3). The mean age was found to be 51.17 (±14.17) 
years, the majority of patients were male (n=98; 95.1%). Ninety 
patients were road traffic accident victims (87.4%) and 13 
patients were victims of trauma by occupational injuries (12.6%). 
Out of the patients screened, 96 out of 103 (93.2%) patients had 
successful blocks and underwent wound care without additional 
or rescue analgesics, with the rest having pain either before or 
during the procedure and needing rescue analgesia (Figure 4). 
The mean pain score at presentation was 8.85 (±0.78), and the 
mean pain score 10 minutes after the block was found to be 
2.06 (±1.75). The success rate of the block when performed in 
the ED was found to be 93.2%, and all patients with successful 
blocks underwent the wound care procedures such as wound 
decontamination, splintage, suturing, or even K-wire fixation 
without any additional sedo-analgesia. Seven patients (6.8%) 
had a failed block and required supplemental sedo-analgesia 
for primary wound management by the orthopaedic or trauma 
surgery team. Besides block failure, there was no incidence of 
significant side effects such as LA toxicity, adverse drug reaction 
or neuropraxia after administration of the USG-PSNB, and 
the duration of action of the blocks using 1% lidocaine lasted 
between 3-4 hours.

Discussion

The USG-PSNB is an extremely useful tool in the armament 
of anesthesiologists, often performed as the sole method of 
anesthesia in below-knee surgery with an additional saphenous 
nerve block given for medial leg coverage if required (3,4). 
Although sedation and analgesia in the ED has come a long way 
with regards to access to drugs and better understanding of drug 
pharmacokinetics and pharmacodynamics, it is not without 
risks including vomiting, over-sedation, and airway compromise 
(5-7). Drugs such as propofol, midazolam, fentanyl, ketamine, 
and dexmedetomidine, though short acting, would require 
continuous monitoring and experience in their usage. Patients 
such as the elderly or those on cardio-respiratory medications 
are also at higher risk for immediate and delayed adverse 

Figure 1. Bedside ultrasound guided Popliteal-Sciatic Nerve Block

Figure 2. Ultrasound image of the nerve block 
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Table 1. Demographic details, injury profile and pain scores of the patients analysed in the study period

S. no Sex Age Mechanism of Injury Initial NRS Post-block NRS Successful block

1 M 43 Road traffic accident 10 3 Yes

2 M 54 Road traffic accident 8 1 Yes

3 M 36 Road traffic accident 9 1 Yes

4 M 72 Road traffic accident 10 3 Yes

5 M 65 Occupational injury 10 1 Yes

6 M 47 Road traffic accident 9 2 Yes

7 M 64 Road traffic accident 8 2 Yes

8 M 53 Road traffic accident 8 1 Yes

9 F 26 Road traffic accident 9 3 Yes

10 M 32 Road traffic accident 8 1 Yes

11 M 41 Road traffic accident 9 2 Yes

12 M 52 Road traffic accident 10 2 Yes

13 M 67 Road traffic accident 10 3 Yes

14 M 58 Occupational injury 9 3 Yes

15 M 82 Road traffic accident 8 2 Yes

16 M 65 Road traffic accident 9 1 Yes

17 F 25 Road traffic accident 8 1 Yes

18 M 20 Road traffic accident 10 2 Yes

19 M 47 Road traffic accident 10 1 Yes

20 M 42 Occupational injury 9 9 No

21 M 34 Road traffic accident 10 1 Yes

22 M 37 Road traffic accident 9 1 Yes

23 M 64 Road traffic accident 8 1 Yes

24 M 38 Road traffic accident 8 1 Yes

25 M 74 Road traffic accident 9 2 Yes

26 M 25 Road traffic accident 10 4 Yes

27 M 58 Road traffic accident 10 1 Yes

28 M 63 Road traffic accident 9 1 Yes

29 M 72 Road traffic accident 8 1 Yes

30 M 62 Road traffic accident 9 2 Yes

31 M 93 Occupational injury 9 1 Yes

32 M 46 Road traffic accident 8 2 Yes

33 M 34 Road traffic accident 9 1 Yes

34 M 52 Road traffic accident 10 1 Yes

35 M 62 Road traffic accident 9 2 Yes

36 M 57 Occupational injury 10 1 Yes

37 M 66 Road traffic accident 9 9 No

38 M 72 Road traffic accident 10 1 Yes

39 M 84 Road traffic accident 8 1 Yes

40 M 35 Road traffic accident 9 1 Yes

41 M 47 Road traffic accident 10 2 Yes

42 M 41 Road traffic accident 9 1 Yes

43 M 57 Occupational injury 10 3 Yes

44 M 43 Road traffic accident 9 1 Yes
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Table 1. Continued

S. no Sex Age Mechanism of Injury Initial NRS Post-block NRS Successful block

45 M 77 Road traffic accident 9 8 No

46 M 39 Road traffic accident 10 1 Yes

47 M 37 Occupational injury 8 1 Yes

48 M 48 Road traffic accident 10 2 Yes

49 M 71 Road traffic accident 9 1 Yes

50 M 47 Road traffic accident 10 2 Yes

51 M 53 Occupational injury 9 1 Yes

52 M 57 Road traffic accident 8 2 Yes

53 M 62 Road traffic accident 9 3 Yes

54 M 36 Road traffic accident 8 1 Yes

55 M 42 Road traffic accident 8 1 Yes

56 M 47 Road traffic accident 8 1 Yes

57 M 39 Road traffic accident 9 8 No

58 M 42 Road traffic accident 8 1 Yes

59 M 74 Road traffic accident 9 2 Yes

60 M 65 Road traffic accident 10 3 Yes

61 M 69 Road traffic accident 8 8 No

62 M 47 Road traffic accident 9 2 Yes

63 M 52 Occupational injury 8 1 Yes

64 M 37 Road traffic accident 9 1 Yes

65 F 58 Road traffic accident 9 1 Yes

66 M 63 Road traffic accident 9 1 Yes

67 M 49 Occupational injury 8 2 Yes

68 M 57 Road traffic accident 8 5 No

69 M 52 Road traffic accident 9 2 Yes

70 M 61 Road traffic accident 9 1 Yes

71 M 44 Road traffic accident 8 2 Yes

72 M 76 Road traffic accident 8 2 Yes

73 M 54 Road traffic accident 9 1 Yes

74 M 57 Road traffic accident 9 2 Yes

75 M 68 Road traffic accident 9 1 Yes

76 M 43 Road traffic accident 10 8 No

77 M 46 Road traffic accident 8 1 Yes

78 M 47 Occupational injury 9 1 Yes

79 M 52 Road traffic accident 8 2 Yes

80 M 68 Road traffic accident 9 3 Yes

81 M 62 Road traffic accident 9 2 Yes

82 M 37 Road traffic accident 8 1 Yes

83 M 39 Road traffic accident 7 2 Yes

84 M 31 Road traffic accident 7 2 Yes

85 M 46 Road traffic accident 8 2 Yes

86 M 48 Road traffic accident 10 1 Yes

87 M 54 Road traffic accident 10 2 Yes

88 M 42 Occupational injury 9 1 Yes
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effects of PSA. Additionally, PSA requires a designated healthcare 
professional to monitor the patient throughout the procedure, 
taking someone away from an already busy ED floor when their 
presence may be needed elsewhere for more pressing matters. 

Although USG nerve blocks are being performed in EDs with 
increasing frequency, published data is largely restricted to case 
reports and instructional articles (8-10). Furthermore, regional 
anesthesia is typically administered by anesthesiologists 

in a separate block room by 2 or more individuals using 
specialized equipment such as block needles and peripheral 
nerve stimulators (11-13). Given the dearth of large -scale 
published data and considering the need for logistic and 
ergonomic conservation in a busy ED, we modified the existing 
anesthesiology technique of the PSNB to a bedside single-person-
delivered nerve block using the stylet of an 18 gauge IV cannula, 
termed the ‘SANDY’ approach as many open injuries or mangled 

Table 1. Continued

S. No Sex Age Mechanism of Injury Initial NRS Post-block NRS Successful block

89 M 48 Road traffic accident 10 2 Yes

90 M 58 Road traffic accident 9 1 Yes

91 M 54 Road traffic accident 8 2 Yes

92 F 57 Road traffic accident 9 2 Yes

93 M 35 Road traffic accident 8 2 Yes

94 M 33 Road traffic accident 8 1 Yes

95 M 31 Road traffic accident 8 2 Yes

96 M 37 Road traffic accident 9 2 Yes

97 M 39 Road traffic accident 8 1 Yes

98 F 49 Occupational injury 9 2 Yes

99 M 49 Road traffic accident 9 2 Yes

100 M 48 Road traffic accident 9 2 Yes

101 M 47 Road traffic accident 8 3 Yes

102 M 36 Road traffic accident 9 2 Yes

103 M 47 Road traffic accident 8 2 Yes

*The failed blocks are highlighted.
F: Female, M: Male, NRS: Numerical Rating Scale

Figure 3. STROBE diagram of patient analysis and results



David et al. Single-person Leg Block in the Emergency Department
Eurasian J Emerg Med. 
2023;22(1): 41-8

47

limbs are contaminated with mud or sand. Under USG and with 
repeated negative aspirations, the drug was slowly injected sub-
paraneurally, which has been described by Perlas et al. (14) and 
Cappelleri et al. (15) to be safe for administering nerve blockade 
without causing nerve damage. The intrafascicular injection 
was prevented by constantly monitoring for sudden shooting 
limb pain or paraesthesia, along with careful slow injection of 
the drug. All our patients were given 10-15 mL of 1% lidocaine 
sub-paraneurally regardless of age, sex, or weight. Following the 
block, the mean pain score dropped significantly from 8.85 to 2.06 
within 10 minutes. We had an ED block success rate of 93.2%, with 
7 block failures that required additional sedo-analgesia during 
the wound management procedure. This is encouraging from 
an ED standpoint and comparative to several anesthesiology-
based perioperative nerve block studies with similar success 
rates; David et al. (4) performed USG-PSNB on 50 pre-operative 
patients using 0.2% Ropivacaine with a success rate of 94%; 
meaning that patients underwent the surgical procedure purely 
under regional anesthesia without any IV agents. Arjun et al. 
(16) showed a 100% success rate when this block was combined 
with a saphenous nerve block for lower limb surgeries and Jeon 
et al. (17) reported a patient satisfaction rate of 95% in a study 
comparing post-operative pain relief following PSNB with nerve 
catheter insertion compared with spinal anesthesia. A recent 
Cochrane Database analysis and several published review 
articles further demonstrate the utility and efficacy of USG nerve 
blocks, and could give hope that ED-based nerve blocks using 
the SANDY approach can have similar rates of success as those 
done in the operating room while conserving resources and 
labor (18-21). To the authors’ knowledge, this is the largest ED-
based study under these parameters with results comparable 
to regional anesthesia techniques done with ideal anesthetic 
conditions and equipment. As most EDs have in-house portable 
ultrasound machines, this technique could be adopted and be 
an effective tool in wound management.

Regional anesthesia techniques in the ED have a promising 
future and could be beneficial from the viewpoint of efficient 
and competent patient care, as well as being safe and long 
lasting for patients at risk of systemic anesthesia (22-24). Nerve 
blocks when done in the ED have the advantage of sparing 
labor while obviating the need for potentially dangerous or 
dependence forming drugs such as opioids or ketamine. Looking 
ahead, more robust studies could be done in the future such 
as prospective observational studies and randomized controlled 
trials comparing nerve blocks using the SANDY approach to the 
usual departmental methods of analgesic care, and expanding 
the one-man technique for other described nerve blocks such 
as axillary, supraclavicular, or fascia iliaca blocks in the ED. The 
procedure performed with the short -acting agent lidocaine did 
not manifest any unwanted effects such as nerve damage or 
LAST. Hence, longer acting LA agents such as Bupivacaine and 
Ropivacaine could be potentially be used for the procedure, 
which could result in even longer periods of safe and consistent 
analgesia.

Study Limitations

As the study is a retrospective analysis, no comparison arm with 
standard analgesic protocols could be analyzed. Furthermore, 
case numbers were relatively limited because the doctors 
administering the block were not always on shift.

Conclusion

Popliteal-Sciatic block using the ‘SANDY’ technique is an 
effective, long -lasting, consistent, and safe method for wound 
management for below-knee trauma in the ED. It is promising 
as an anesthetic - sparing method for analgesia and can save 
valuable labor and patient cost as well.
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