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A B S T R A C T

Purpose: Studies assessing intraoperative pain during surgery with wide-awake local anesthesia typically use a
unidimensional pain scale, which provides a limited view of the pain experience. The present paper describes
two studies that assessed qualitative aspects of intraoperative pain using a multidimensional pain measure.
Methods: The first study was a retrospective survey of 24 patients who received a variety of foot and ankle
procedures under wide-awake local anesthesia. Patients completed a copy of the Short-Form McGill Pain
Questionnaire (SF-MPQ) through the mail an average of six months following surgery. The second study was a
prospective assessment of 40 patients receiving forefoot procedures under the same anesthesia. Patients com-
pleted a copy of the SF-MPQ directly after the surgery.
Results: Patients in the first study selected an average of 1.17 pain descriptors (SD=3.02) on the SF-MPQ,
whereas patients in the second study selected an average of 1.90 pain descriptors (SD=1.82). In general, both
studies found that sensory descriptors of pain (e.g., sharp, shooting, tender) were more common than affective
descriptors. However, mean intensity ratings were low for all descriptors.
Conclusion: The results of these studies provide a more comprehensive understanding of the patient experience
during surgery with wide-awake local anesthesia.

1. Introduction

Wide-awake local anesthesia is a novel method of surgical an-
esthesia that is used primarily in the domains of hand surgery1–4 and
foot and ankle surgery.5,6 It involves the subcutaneous infiltration of
local anesthetic and epinephrine into the operative area. The local
anesthetic is used for patient anesthesia, whereas the epinephrine
provides hemostasis in place of a painful or uncomfortable tourniquet.
Patients receiving this form of anesthesia do not require sedation or
general anesthesia for the procedure (i.e., they remain fully conscious
or “wide-awake”). As a result, the anesthetic mixture is typically de-
livered by the surgeon and no anesthesiologist is needed for surgery.

Wide-awake local anesthesia has a number of cost and safety ben-
efits over other forms of anesthesia.7–14 However, the patient experi-
ence during these surgeries is a potential area of concern, particularly
with respect to intraoperative pain. Studies in this area generally ask

patients to rate the intensity of their intraoperative pain using a visual
analog scale or numerical rating scale that varies from 0 to 10, with
higher scores indicating greater pain. These collective studies have
found that some degree of intraoperative pain is not uncommon, al-
though pain levels tend to be quite mild. For instance, studies focusing
on hand procedures have found mean intraoperative pain ratings to be
less than 1 out of 10.15,16 Studies focusing on foot and ankle procedures
have reported similar results.5,6

Although ratings of pain intensity are useful, they are also uni-
dimensional and ultimately provide a limited view of patient pain.
Melzack noted that pain has a variety of sensory and affective qualities
that can vary substantially depending on the nature of the pain.17,18 For
instance, the quality of pain during a migraine likely differs con-
siderably from the quality of pain due to a first-degree burn. Assessing
qualitative aspects of pain during surgery with wide-awake local an-
esthesia would give patients and their healthcare providers a better idea
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of what to expect during these operations.
The current paper describes two such studies. The first study was a

retrospective survey of patients who received a variety of foot and ankle
procedures under wide-awake local anesthesia. The second study was a
prospective assessment of patients receiving various forefoot proce-
dures under the same anesthesia. It was expected that many patients
enrolled in these studies would report no intraoperative pain. It was
also expected that, among those patients who did experience in-
traoperative pain, certain characteristics of pain would be more pre-
valent or prominent than others.

2. Study 1

2.1. Materials and methods

Ethics approval for this study was obtained from the Horizon Health
Network research ethics board (file number: 2014–2008). The first 40
patients to receive surgery with wide-awake local anesthesia from the
third author were considered for the study. Nine patients were excluded
for medical reasons: five due to partial neuropathy of the feet, one due
to dementia, and three due to complications with the anesthesia (see
MacNeill and Mayich5 for more details). Of the 31 qualifying patients,
27 provided verbal consent to participate in the study via telephone. Of
these, 24 patients (16 males, 8 females; M age= 56.79 years,
SD=12.79) successfully completed the study and constitute the final
sample. The majority of patients received forefoot procedures
(70.83%), but lower leg procedures (20.83%) and hindfoot procedures
(8.33%) were also represented.

Patients were mailed a questionnaire package that included a copy
of the Short-Form McGill Pain Questionnaire (SF-MPQ). This ques-
tionnaire consists of 15 pain descriptors, 11 of which describe sensory
aspects of pain (e.g., “throbbing,” “sharp”) and four of which describe
affective aspects of pain (e.g., “sickening,” “fearful”). Individuals rate
each descriptor on a 4-point scale ranging from 0 (none) to 3 (severe).
Patients in the current study were asked to complete the questionnaire
with respect to their intraoperative experience. In addition to the SF-
MPQ, patients were provided with a 0 to 10 numerical rating scale to
assess global pain intensity. On average, the questionnaires were filled
out approximately six months following surgery (M=184.50 days,
SD=93.19). Data were entered into SPSS version 24.0 (IBM Corp.,
Armonk, N.Y., USA) for descriptive analysis.

2.2. Results

Overall, 25% of the sample endorsed one or more pain descriptors
on the SF-MPQ. Whereas 25% of the sample selected one or more
sensory descriptors, 8.33% of the sample selected one or more affective
descriptors. Across the sample, patients chose an average of 1.17 pain
descriptors (SD=3.02). Note that the mean was inflated by one patient
who selected 14 of the 15 descriptors. The most frequently selected
descriptors were all sensory in nature: throbbing, stabbing, shooting, and
sharp. Each of these descriptors was endorsed by 12.50%–16.67% of
patients. The remaining descriptors were endorsed by less than 10% of
the sample. Only one descriptor, cramping, was not endorsed by any
patient. See Table 1 for the percentage of patients who endorsed each
descriptor.

Numerical scores for the SF-MPQ descriptors were summed to
provide sensory, affective, and total scale scores for each patient. Across
the entire sample, the mean sensory score was 1.42 (SD=3.61) out of a
possible 33 points. The mean affective score was 0.42 (SD=1.67) out
of a possible 12 points. The mean score for the total scale was 1.83
(SD=5.09) out of a possible 45 points. Among those patients who
reported pain specifically, the mean sensory score (M=5.67,
SD=5.57), affective score (M=1.67, SD=3.20), and total scale score
(M=7.33, SD=8.40) were higher, but still relatively mild. These re-
sults are reflected in global pain intensity scores for the entire sample

(M=0.75, SD=0.85) and for those who reported pain specifically
(M=1.38, SD=0.65).

2.3. Discussion

This initial study retrospectively assessed qualitative aspects of pain
during foot and ankle surgery with wide-awake local anesthesia. Within
this sample, most patients reported no pain during their surgeries. Of
those patients who did report pain, their descriptors tended to reflect
sensory aspects of pain consisting of throbbing, stabbing, shooting, or
sharp sensations. Pain levels tended to be mild, and although the
duration of pain was not explicitly requested, there was some evidence
that this pain was infrequent. More specifically, two of the six patients
who reported pain wrote on their surveys that pain was brief and ty-
pically accompanied a specific part of the surgery. Note that affective
descriptors of pain were relatively uncommon in the sample, which
suggests that patients did not find their surgeries to be particularly
unpleasant or traumatic.

One limitation with these results is that patients were assessed an
average of six months after their surgeries. Although past research has
shown that patients’ memory for global pain intensity is fairly stable
over time, memory for qualitative aspects of pain appears to be less
consistent.19,20 Therefore, it is possible that patients were mis-
remembering and misreporting the characteristics of any pain that they
experienced on the day of their respective surgeries. This outcome
would be particularly concerning if patients were underreporting their
actual pain. Study 2 addressed these concerns by assessing patients
directly after their surgeries.

3. Study 2

3.1. Materials and methods

Ethics approval for this study was obtained from the Horizon Health
Network research ethics board (file number: 2014–2010). Forty pa-
tients (30 females, 10 males; M age=61.82 years, SD=9.02) re-
ceiving surgery from the third author were recruited for the study.
Given that the majority of participants in Study 1 were forefoot pa-
tients, this follow-up study focused on forefoot patients exclusively.
Note that patients were recruited in a consecutive manner. Those under
the age of 19 and those with significant comorbidities (e.g., diabetes)
were excluded from participation.

Patients provided written consent during a preoperative consulta-
tion with their surgeon. On the day of surgery, wide-awake local an-
esthesia was delivered by the surgeon and the surgery progressed as
normal. The SF-MPQ was administered to patients approximately
10–15min following their surgery. They were told to complete this
questionnaire with regard to the pain that they experienced during
surgery. Once again, global pain intensity was assessed with a 0 to 10
numerical rating scale. Data were entered into SPSS version 24.0 (IBM
Corp., Armonk, N.Y., USA) for descriptive analysis.

3.2. Results

Overall, 70% of the sample endorsed one or more pain descriptors
on the SF-MPQ. Whereas 67.50% of the sample selected one or more
sensory descriptors, 32.50% of the sample selected one or more affec-
tive descriptors. Across the sample, patients chose an average of 1.90
pain descriptors (SD=1.82). The most frequently selected descriptors
were tender, a sensory descriptor, and fearful, an affective descriptor.
These were followed by shooting and sharp. Each of these descriptors
was endorsed by 22.50%–27.50% of patients. Note that gnawing and
heavy were also selected by a relatively high number of patients
(17.50% each). The remaining descriptors were endorsed by 15% of the
sample or less. Three descriptors, cramping, sickening, and punishing-
cruel, were not endorsed by any patient. See Table 1 for the percentage
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of patients who endorsed each descriptor.
Once again, numerical scores for the SF-MPQ descriptors were

summed to provide sensory, affective, and total scale scores for each
patient. Across the entire sample, the mean sensory score was 1.92
(SD=2.23) out of a possible 33 points. The mean affective score was
0.58 (SD=0.98) out of a possible 12 points. The mean score for the
total scale was 2.50 (SD=2.67) out of a possible 45 points. Among
those patients who reported pain specifically, the mean sensory score
(M=2.75, SD=2.20), affective score (M=0.82, SD=1.09), and
total scale score (M=3.57, SD=2.52) were higher but still relatively
mild. These results are reflected in global pain intensity scores for the
entire sample (M=0.98, SD=1.04) and for those who reported pain
specifically (M=1.56, SD=0.90).

3.3. Discussion

The results of this second study only partially replicated the results
from the first study. Reports of intraoperative pain were more common
among this second group of patients, and patients tended to use a wider
range of pain descriptors. The frequent use of the tender, heavy, and
gnawing descriptors is particularly interesting, although potentially
misleading. Many patients noted that they could occasionally feel
movement or pressure in the operative area during the surgery, but they
were hesitant to characterize these sensations as painful per se. It is
possible that the use of the aforementioned descriptors was not re-
flecting pain so much as the unpleasant sensations that were associated
with this pressure or movement. Future studies should assess this pos-
sibility further.

The data on affective aspects of pain also bear mentioning. Similar
to the first study, the use of affective descriptors was less frequent than
the use of sensory descriptors. Furthermore, two of the more concerning
affective descriptors, sickening and punishing/cruel, were not endorsed
by any patients. Once again, these results suggest that patients do not
find their surgeries to be particularly unpleasant. At the same time, a
quarter of the sample selected the fearful descriptor. Given that patient
pain was typically quite mild, it is likely that general feelings of anxiety
regarding the surgery were inflating these reports. Past studies have
found that anxiety during these surgeries is common, but it tends to
decline steadily as the perioperative period progresses and patients
become more comfortable with the surgical setting.5,6,16,21

4. General discussion

Taken together, the present studies contribute to our understanding

of the patient experience during surgery with wide-awake local an-
esthesia. Many patients who receive surgery with this anesthesia report
no pain during their surgeries, although some mild pain is not un-
common. Sensory aspects of pain appear to be more prevalent than
affective aspects of pain. Importantly, there is little evidence to suggest
that patients find their surgeries to be particularly unpleasant or trau-
matic. These findings are consistent with past studies in which patients
reported high levels of satisfaction with their operative experi-
ence.5,6,15,16,21

There was some variation in the results of the two studies. Patients
in first study seemed to recall more stereotypical aspects of pain, such
as throbbing, stabbing, and sharp pain. By comparison, those in the
second study were more likely to report a wider range of painful sen-
sations, including more ambiguous sensations such as heavy and
gnawing. It is possible that the discrepancy in these results is linked to
poor recall of qualitative aspects of pain.19,20 In other words, in-
dividuals in the first study may have forgotten some of the less typical
or memorable aspects of their intraoperative pain over time. In future
studies, researchers may want to track memory for different char-
acteristics of intraoperative pain to see how this memory changes in the
months following surgery.

Although the present studies have added to our understanding of
the patient experience during these types of surgeries, our knowledge of
this experience is still somewhat limited. The results of the second
study, in particular, indicate that patients experience a wide range of
intraoperative sensations and emotions that may not be fully captured
by questionnaires and survey instruments. A future study should seek
patients’ unstructured qualitative feedback on these operations in an
effort to better understand the more nuanced aspects of this experience.
Moreover, future studies should explicitly assess the frequency and
duration of any unpleasant intraoperative sensations. Anecdotal evi-
dence suggests that such sensations are both infrequent and brief, al-
though a more rigorous assessment of this topic is required.

5. Conclusion

As expected, many patients receiving foot and ankle procedures
with wide-awake local anesthesia felt no pain during the operation. The
remaining patients reported a limited pain experience that was char-
acterized by a variety of sensations and emotions. These results are
informative for surgeons who use wide-awake local anesthesia in the
operating room and for patients receiving procedures with this type of
anesthesia.

Table 1
Ratings of sensory and affective descriptors of pain (0–3 scale).

Item Description Study 1 Study 2

% of Patients Sample M Sample SD Sample Min-Max % of Patients Sample M Sample SD Sample Min-Max

Sensory Descriptors
Throbbing 16.67 0.29 0.72 0–3 7.50 0.08 0.27 0–1
Shooting 12.50 0.14 0.35 0–1 22.50 0.28 0.55 0–2
Stabbing 16.67 0.32 0.78 0–3 12.50 0.18 0.55 0–3
Sharp 12.50 0.18 0.50 0–2 22.50 0.35 0.74 0–3
Cramping 0.00 0.00 0.00 0–0 0.00 0.00 0.00 0–0
Gnawing 4.17 0.08 0.41 0–2 17.50 0.20 0.46 0–2
Hot-Burning 4.17 0.12 0.61 0–3 7.50 0.10 0.38 0–2
Aching 8.33 0.12 0.45 0–2 15.00 0.18 0.45 0–2
Heavy 8.33 0.12 0.45 0–2 17.50 0.20 0.46 0–2
Tender 8.33 0.08 0.28 0–1 27.50 0.30 0.52 0–2
Splitting 4.17 0.04 0.20 0–1 5.00 0.08 0.35 0–2

Affective Descriptors
Tiring-Exhausting 4.17 0.12 0.61 0–3 10.00 0.20 0.65 0–3
Sickening 4.17 0.12 0.61 0–3 0.00 0.00 0.00 0–0
Fearful 8.33 0.12 0.45 0–2 25.00 0.38 0.74 0–3
Punishing-Cruel 4.17 0.04 0.20 0–1 0.00 0.00 0.00 0–0
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