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Abstract

Background: The aim of this study was to compare the postoperative pain levels in patients undergoing osteosynthesis
of the calcaneus with either a popliteal nerve block or an ankle block.

Methods: A retrospective analysis of all consecutive patients undergoing operative fixation of a calcaneal fracture via a
sinus tarsi approach between August 2012 and April 2017 in a single foot/ankle specialized center was performed. Single-
shot popliteal blocks were placed using ultrasound guidance by an anesthesiologist while ankle blocks were placed by a
foot/ankle specialized surgeon. Pain levels were measured through the numerical rating scale (NRS). In total, 83 patients
were included in this study; 33 received a popliteal block, and 50 received an ankle block. No statistically significant
differences were present in baseline characteristics between the 2 groups.

Results: Comparable postoperative pain levels were observed in both groups. There was no statistically significant
difference in amount of morphine used between the 2 groups.

Conclusion: No differences were found in postoperative pain levels between patients receiving a single-shot popliteal

block and patients who received a single-shot ankle block following calcaneal fracture surgery.

Level of Evidence: lll, comparative series.
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The operative treatment of calcaneal fractures can result in
significant postoperative pain.” This is reflected in a recent
study regarding orthopedic trauma surgery, in which over
20% of the patient- initiated telephone calls after discharge
concerned postoperative pain.” Multiple options are avail-
able in managing postoperative pain after foot and ankle
surgery. A nerve block is part of a multimodal approach in
the treatment of pain. As the affected area is innervated by
the sciatic nerve, a nerve block can be performed at differ-
ent levels: upper sciatic, popliteal region block, ankle
block, or simply local infiltration of the wound. Popliteal
or ankle blocks are used most frequently in foot and ankle
surgery.

Disadvantages of a popliteal nerve block are the duration
of the procedure and the additional costs associated with
placement and follow-up.>®!" Therefore, if an ankle block
provides comparable analgesia, a reduction in resource use
and costs may be achieved. However, to this date, we were
unable to find any studies comparing a peripheral (popli-
teal) nerve block with an ankle block in calcaneal fracture

surgery.

Thus, the primary aim of the study was to compare the
postoperative pain levels in patients undergoing osteosyn-
thesis of the calcaneus via sinus tarsi approach (STA) using
a popliteal block or an ankle block. A secondary aim was to
compare duration of hospital stay between the above groups.

Methods

All consecutive adult patients between August 2012 and
April 2017 who were operated upon due to an isolated calca-
neal fracture via a sinus tarsi approach (STA) at a single aca-
demic level | trauma center were retrospectively analyzed.
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Table |. General Descriptives.”

Characteristic Ankle Block (n = 50) Popliteal Block (n = 33) P Value

Sex 31°
Male 36 (72) 27 (82)

Female 14 (28) 6 (18)

Age, mean (SD), y 48.1 (13.5) 41.9 (15.0) .06°
ASA score 51°
ASA | 33 (66) 25 (76)

ASA 2 16 (32) 8 (24)
ASA 3 (1) 0 (0)

Side .08°
Left 19 (38) 19 (58)

Right 31 (62) 14 (42)

Sanders classification 37°
Type 2 38 (76) 26 (79)

Type 3 9(18) 309
Type 4 3(6) 4(12)

Smoking habits A2°
Smoking 16 (32) 16 (50)

Not smoking 34 (68) 16 (50)
Missing

Tourniquet use 70°
Yes 36 (74) 25 (76)

No 14 (26) 8 (24)

Type of anesthesia 99¢
General anesthesia 49 (98) 32 (97)

Spinal anesthesia 1 (2) I (3)

Abbreviation: ASA, American Society of Anesthesiologists.
*Values are presented as number (%) unless otherwise indicated.
by? test.

‘Independent samples t test.

“Fisher exact test.

Exclusion criteria were bilateral fractures, use of a block
other than popliteal or ankle block, patients sustaining mul-
tiple injuries, continuous nerve blocks, and missing postop-
erative pain data at more than 2 sample points. We
retrospectively reviewed electronic patient hospital charts.
The following characteristics were obtained: sex, age at time
of procedure, American Society of Anesthesiologists (ASA)
score, fracture side, Sanders classification, (non)smoker, and
use of tourniquet. The following characteristics were col-
lected regarding postoperative pain management: location of
the block (ie, popliteal or ankle), block placed by surgeon or
anesthesiologist, and type of postoperative analgesia (ie,
patient-controlled analgesia [PCA] or oral [oxycodone]).
Furthermore, the cumulative amount of morphine used by
patients during admission was recorded (starting on the day
following surgery). For our analysis of the cumulative
amount of morphine used, we calculated the equipotent dose
of morphine for all opioids used by using a formula described
by others.”! The popliteal nerve block was placed by the
anesthesiologist preoperatively using ultrasound guidance,
at the popliteal fossa. An ankle block was performed

intraoperatively by the surgeon in the event that a popliteal
nerve block was not placed by the anesthesiologist.

Patient and treatment characteristics are displayed in
Table 1. A total of 150 patients were eligible. Sixty-seven
patients were excluded due to bilateral fracture (n = 5),
block different from standard (n = 9), multiple-injury
patients (n = 3), continuous block instead of single shot (n
= 28), and missing numeric rating scale (NRS) scores on
more than 2 time points (n = 22). A total of 83 patients
were included for analysis. Of these patients, 33 received
a popliteal block by the anesthesiologist, and 50 received
an ankle block by the trauma surgeon. Intergroup differ-
ences were absent regarding sex, age, ASA, Sanders clas-
sification, and smoking habits (Table 1). In total, 8% of
the postoperative pain scores were missing at the various
time points; these were handled through multiple imputa-
tion. There were no significant differences in the preoper-
ative pain scores; mean NRS preoperative popliteal block
vs ankle block was 1.4 vs 1.5 (P = .64).

The primary outcome parameter was postoperative pain,
which was measured using the NRS. The NRS is a verbally
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Table 2. Postoperative Pain Scores.

Ankle Block (n = 50),

Popliteal Block (n = 33),

Characteristic Mean (SEM) Mean (SEM) P Value
NRS TO 1.5(0.2) 1.4 (0.3) .64°
NRS TI 2.3 (0.2) 2.4 (0.5) .82°
NRS T2 2.4 (0.3) 1.5(0.3) .09°
NRS T3 3.1(0.3) 2.6 (0.4) 34
NRS T4 2.3 (0.2) 2.2 (0.3) .76

Abbreviations: NRS, numeric rating scale; SEM, standard error of the mean; TO, preoperative; T1, at return to ward; T2, evening following surgery; T3,

morning following surgery; T4, afternoon following surgery.
*Independent samples t test.

administered pain rating scale in which a patient can rate his
or her pain ranging from 0 (no pain) to 10 (maximum
pain).'” The NRS was scored routinely preoperatively (T0),
postoperatively at the operative ward after transfer from the
postoperative care (T1), in the evening of the operation day
(T2), in the morning on the day following surgery (T3), and
in the afternoon on the day following surgery (T4). The
assessment of pain was done by the nurse on call and regis-
tered in the electronic patient chart.

Popliteal blocks were placed using a bolus of local anes-
thetic (levobupivacaine 0.25% or 0.5%, 10-20 mL). Standard
medication for the ankle block was 10 to 20 cc bupivacaine
0.5%. The ankle block was placed by a surgeon specialized in
foot and ankle surgery. The block was placed after positioning
of the patient in a supine or lateral decubitus position. Patients
had already received general or spinal anesthesia. The block
was placed using anatomical landmarks nearby the sural, tib-
ial, saphenous, superficial peroneal, and deep peroneal nerve
as described by Schurman'® and Dhukaram and Kumar.®
Ultrasound guidance was not used for placing the ankle block.

Standard postoperative pain medication for all patients
included Paracetamol (acetaminophen) 4 g/d in 4 doses and
Metamizole (dipyrone) 4/d in 4 doses. In addition, all
patients received PCA with morphine 1 mg/mL or slow-
release Oxycodone (oxycontin) 10 mg twice daily and stan-
dard Oxycodone (oxynorm) 5 mg up to 6 doses daily
depending on the postoperative NRS.

The PCA was routinely discontinued on the morning fol-
lowing surgery when usage was below 10 mg/4 hours and
only restarted in case of inadequate analgesia. All patients
were discharged with oral paracetamol (acetaminophen), non-
steroidal anti-inflammatory drugs (NSAIDs), and oxycodone
for 1 week. Based upon a hospital-wide protocol, patients
were discharged only when their NRS score was below 4.

Statistics

Statistical analysis was performed with SPSS v. 24.0 (SPSS,
Inc, an IBM Company, Chicago, IL). Categorical data are
presented as frequencies and percentages. Continuous data
are presented as means and standard deviations or standard

error of the mean (SEM) (in case of use of imputed data) or
medians and interquartile ranges (IQRs) where appropriate.
Missing data were handled through imputation. To avoid
bias, multiple imputation through predictive mean match-
ing and using sex and age as a predictor with 10 imputed
data sets was performed for the missing data. Data were
subsequently pooled using Rubin’s rule."® Differences in
baseline characteristics, postoperative pain, and hospital
stay were analyzed with the 5, independent ¢ test, or Mann-
Whitney U test where appropriate. Significance levels were
derived from 2-tailed tests and were set at P < .05.

Results

Postoperative NRS scores did not differ significantly
between the popliteal and ankle block on any of the time
points (Table 2). Twelve percent of patients with a popliteal
block received an additional PCA postoperatively; in the
ankle block group, this was 38% (P = .01). In 2 patients with
a popliteal block, analgesia was insufficient and a new sin-
gle-shot popliteal block was placed postoperatively. No
patients in the ankle block group required a reblock; this dif-
ference was not statistically significant (6% vs 0%, P =.16).
For 87% (72 of 83) of the patients, data on the cumulative
amount of morphine used were available. The cumulative
amount of morphine used during admission did not statisti-
cally differ between the 2 groups, with a median (IQR) of 13
(13-17) mg (range, 0-40) vs 13 (3-26) mg (range, 0-94), P =
.69 (popliteal vs ankle block, respectively).

Smoking did not significantly influence postoperative
pain scores. The duration of surgery trended shorter in the
ankle block group, but this difference was not statistically
significant. There were no intergroup differences in the fre-
quency of wound complications. Median (IQR) hospital
stay in days after surgery for the popliteal block vs ankle
block was 1.0 (1-1.5) vs 1.5 (1-3), P = .01 (Table 3).

Discussion

The aim of the current study was to investigate the differ-
ences in postoperative pain between 2 types of postoperative
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Table 3. Operation Characteristics and Outcomes.

Characteristic Ankle Block (n = 50) Popliteal Block (n = 33) P Value
Operation duration, mean (SD), min 84 (26) 91 (28) 26
Wound dehiscence, No. (%) 1 (2) I (3) 99°
Wound infection, No. (%) 2 (4) 309 38°
Length of hospital stay, median (IQR), d 1.5 (1-3) I (1-1.5) ol°

Abbreviation: IQR, interquartile range.
®Independent samples t test.

PFisher exact test.

‘Mann-Whitney U test.

pain management. We observed no significant differences in
postoperative pain score between patients with a popliteal
block or an ankle block. The popliteal and ankle block had a
similar direct analgesic effect, as shown by the NRS on T1
(first pain score measured at the ward). The analgesic effect
seemed to last a little longer in the popliteal group, as
reflected by the NRS on T2. However, this difference was
not statistically significant. It has been shown that a periph-
eral block may last a little longer compared with a regional
block." The clinical relevance of this difference, however, is
not clear, as a reduction in NRS of 1.3 to 3 points or 33% is
needed to be clinically relevant.”'*!'” As the aforementioned
difference in NRS between the 2 methods was absent at all
time points, we considered it clinically irrelevant. Another
important point is that the cumulative amount of morphine
used between the 2 groups did not statistically significantly
differ between the 2 groups. In our study, the ankle block
apparently provided adequate analgesia without increasing
the use of intravenous or oral morphine. This finding is espe-
cially important in light of the abuse of opioids observed in
the United States in the past decade.’

In a randomized study by Migues et al,"” a single-shot
popliteal block was compared with a single-shot ankle
block. They found that both methods provided adequate
analgesia in patients undergoing elective forefoot proce-
dures. Mons6 et al'® found the same in a group of 3050
patients undergoing minor foot surgery. This comes at an
expense as the use of a popliteal block has been shown to
actually result in a higher incidence of rebound pain after it
wears off.®

Most patients were discharged after 1 day (median, 1;
IQR, 1-2), and maximum length of stay was 13 days. A
small statistically significant difference in hospital stay was
observed between the 2 groups. However, as this was only
half a day, the clinical relevance is unclear. Furthermore,
prolonged hospital stay was never because of insufficient
pain management but because of logistical reasons, ques-
tioning the attribution of the ankle block to the prolonged
hospital stay.

Several studies have compared a single-shot nerve block
with a continuous popliteal nerve block (CPNB) in foot and

ankle surgery.>*®!'"'*2% Only Elliot et al’ found a signifi-
cantly lower postoperative pain score in patients with a
CPNB. All other authors, however, reported prolonged total
procedure time due to the placement of a CPNB compared
with a single-shot block. These results question the added
value of continuous blocks over single-shot blocks.
Furthermore, these blocks require extra resources as extra
equipment is needed and patients are sometimes even dis-
charged with a continuous block in situ, possibly necessitat-
ing extra home care. Therefore, continuous blocks may be
reserved for more severe cases in which persistent pain is
expected and additional analgesia may be warranted.

This study has several limitations. First, our study is ret-
rospective, which may introduce selection bias. However,
we have included all consecutive patients to reduce this
problem. Second, the data of the pain scores were not com-
plete, with approximately 8% of the NRS scores missing.
We have overcome this problem by using multiple imputa-
tion for the missing pain scores, which has been shown to
be a reliable method in case of missing data.'® Interestingly,
PCA was applied more often in patients with an ankle block.
We believe this was mainly as a precaution as patients had
not received a block by the anesthesiologist. As a result of
this, in almost all cases, the PCA could be discontinued on
the morning following surgery, which is also reflected by
the fact that the cumulative amount of morphine used did
not statistically significantly differ between the 2 groups.

A strength of this study is that it is the first to use the
ankle block as an alternative to more elaborate analgesia
techniques in the operative treatment of displaced intra-
articular calcaneal fractures. We have shown that the 2 regi-
mens of postoperative analgesia resulted in similar pain
levels. A reduction in hospital costs may be achieved when
using ankle blocks in calcaneal fracture surgery. This may
also be true in other foot ankle trauma procedures as the
additional investment of equipment and personnel to per-
form a nerve block did not lead to better analgesia. The
actual time needed to perform a block outside the operation
room is an investment of time and use of scarce resources.
We therefore question the need for nerve blocks for these
specific procedures as a routine.
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Conclusion

We found no differences in postoperative pain levels
between patients receiving a popliteal block and those
who received an ankle block following calcaneal fracture
surgery. This may suggest that ankle blocks deliver ade-
quate analgesia in routine cases. In daily practice, this can
lead to a more efficient use of resources and personnel.
The results of the present study may serve as a basis for a
prospective study on this subject to provide more defini-
tive answers.
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