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Single Provider Reduction and Splinting of Displaced Ankle
Fractures: A Modification of Quigley’s Classic Technique

Timothy B. Alton, MD,* Emily Harnden, MD,* Jennifer Hagen, MD,† and Reza Firoozabadi, MD*

Summary: Ankle fractures are commonly treated by orthopaedic
surgeons and often require manipulative reduction. This can be
painful for the patient and frequently uses 2 or more providers. Intra-
articular injection of local anesthetic into the ankle joint precludes
the need for conscious sedation (intravenous narcotics and benzo-
diazepines, propofol, or ketamine). By combining an ankle block
with a modification of the classic ankle fracture reduction technique
described by Quigley 1959, a single provider can effectively perform
a manipulative reduction and splinting of an ankle fracture without
conscious sedation.
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BACKGROUND
Ankle fractures are among the most common injuries

encountered in the emergency department (ED) and by
orthopaedic surgeons.1 The definitive treatment of many
ankle fractures is surgical, but displaced fractures benefit from
an initial closed reduction. Fracture reduction can eliminate
neurovascular compromise, provide pain control, and
decrease swelling. This allows soft tissues to heal, limiting
postoperative wound healing complications.2 Despite these
benefits, the act of fracture reduction can be painful for pa-
tients and cumbersome for the solo provider.

In the ED, conscious sedation with narcotics and
benzodiazepines, propofol, or ketamine is commonly required
for manipulative reduction to provide adequate pain control
and patient relaxation.3 However, these sedation protocols are
not without risk to the patient or increased cost to the ED staff
and hospital. Patient comorbidities can make conscious seda-
tion unsafe. Close patient monitoring by multiple providers is
required because of the cardiopulmonary and seizure risks
of these medications. Patients will occupy an ED bed for
hours as they recover from their anesthetic. This increases
the cost of care and decreases hospital efficiency. Recently,

intra-articular analgesic injection has been popularized as
a method of obtaining pain control without the systemic con-
sequences of conscious sedation and the known toxic effects
to the cartilage caused by long-term articular exposure to
amide analgesics.4,5

Reduction and immobilization techniques have been
performed for centuries with strikingly little modification in
recent times. Quigley,2 in a classic article from 1959,
described a technique for reversal of the forces that caused
the ankle fracture for reduction and immobilization. By sus-
pending the supine patient’s leg directly above by the great
toe, the ankle and foot, being of much less weight and mass
than the leg and thigh, will fall into adduction, internal rota-
tion, and supination.2 This was found to be the ideal position
to neutralize the common supination external rotation fracture
pattern.

Quigley’s technique has proven to be effective for
reducing ankle fractures, but it requires an elaborate bed-
based traction device in addition to a tubular stalking and
complex weight and pulley system. Although extended peri-
ods of elaborate traction for ankle fractures is no longer prac-
tical in current medicine, his principals are sound and
applicable to modern practice. Others have proposed similar
reduction techniques, but they rely on at least 2 providers for
the manipulation.6 There are many clinical situations where
having more than one provider is unobtainable. We will
describe a modification of Quigley’s classic technique where
a single provider uses an ankle block for analgesic and per-
forms a closed manipulative reduction of an ankle fracture,
applying a splint without an assistant or conscious sedation.

METHODS

Technique
The foot must be examined for indication of injury or

fracture that would preclude suspension by the great and
second toe. If obtained, foot radiographs should be reviewed
before the leg is suspended. If there is a fracture to the great or
second toe, first or second metatarsal, or midfoot or
significant soft tissue injury to the toes or foot, this technique
should not be employed.

Anesthetic is provided with a sterile intra-articular
injection of 5–10 mL of 0.5% lidocaine without epinephrine
directly into the ankle joint as described by Ross et al.6 After
the articular block has taken effect, a gauze bandage role
(2 inches) or any soft rope-like material is placed around
the supine patient’s great and second toe and tightened
(Figs. 1 and 2).
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After the toes are secured, the leg is slowly elevated 18
inches off the gurney and suspended in that position. An
intravenous pole attached to the contralateral side of the bed,
or any object of sufficient stability, can be used to anchor the
patient’s suspended leg. A pillow should be placed between
the patient’s legs at the level of the thigh to prevent the
injured leg from adducting (Fig. 2). This ensures that the force
vector of the rope suspending the toes is in the optimal direc-
tion for fracture reduction.

After 2–3 minutes of suspension, portable fluoroscopy
can be used to evaluate the reduction. If the fracture is
not reduced, or if fluoroscopy is not available, manual reduc-
tion maneuvers focusing on hindfoot inversion, internal rota-
tion, and medial translation can be performed. A laterally
directed force cranial to the medial malleolus can provide
countertraction.

The leg should not be allowed to hang for more than
10–15 minutes to decrease the risk of soft tissue damage to
the suspended toes. If the talus is dislocated, a brief

movement of axial traction may be needed to reduce the talus
back under the plafond before reducing the fractured tibia
and/or fibula. However, the act of hanging the foot itself often
provides enough traction for tibiotalar reduction.

After achieving adequate reduction, a short leg splint is
placed. The leg remains suspended. Cotton padding is applied
from the toes to the fibular head, with extra padding over
boney prominences. Plaster is applied, overwrapped with bias
stocking, and reinforced with tape. The knee is bent to release
gastrocnemius tension and the ankle dorsiflexed to neutral by
placing the foot on the provider’s chest. This prevents equinus
and allows the peroneal tendons and deep posterior soft tis-
sues to gather the distal fibula and talus, maintaining the
reduction while the splint hardens. As the splint hardens,
the same reduction maneuver is performed to mold the splint
and take pressure off the toes (Fig. 3).

If desired, a long leg splint extension can be added once
the short leg splint has set and the reduction is stabilized. The
toes are unwrapped, the short leg splint is elevated on 2

FIGURE 1. Gauze bandage role (or any rope-like material) is wrapped around the great and second toe as shown (A, B). It is then
tightened (C) and used to suspend the patient’s injured extremity while the reduction is performed and the splint is applied and
molded.

FIGURE 2. Injured extremity sus-
pended by the great and second toe
after intra-articular lidocaine injec-
tion (A). A pillow can be placed
between the patient’s legs to pre-
vent the injured leg from adducting
and maintaining the “Quigley”
position of adduction, internal rota-
tion, and supination (B).
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FIGURE 3. The splint is applied while
the leg/foot is suspended in the
“Quigley” position (A). The splint
is molded with the foot placed
in the provider’s chest and the
patient’s knee flexed, dorsiflexing
the patient’s ankle but leaving the
provider’s hands free to mold the
splint (B).

FIGURE 4. Injury mortise (A). Injury
lateral (B). Postreduction mortise
(C). Postreduction lateral (D) for
a 22-year-old female with an iso-
lated closed ankle fracture disloca-
tion. A single provider performed
closed reduction with the modified
Quigley technique after an intra-
articular injection of 10 mL of 1%
lidocaine. The patient was treated
with an open reduction and internal
fixation the day after this injury, and
the fracture has healed.
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pillows, and the long leg extension is applied. After the
splint has set, postreduction radiographs confirm the reduc-
tion (Fig. 4).

Study Design
We completed a retrospective review of prospectively

gathered data at a Level I trauma center to identify patients
who underwent the above stated procedure. Demographic
data obtained from the electronic medical record are included
in Table 1. Injury and immediate postreduction ankle mortise
view radiographs were assessed. Measurements were taken of
the tibiofibular clear space (1 cm cranial to the plafond, hor-
izontal distance between incisura fibularis and medial fibula),
tibiofibular overlap (horizontal distance between lateral bor-
der of the distal tibia and medial border of the distal fibula, 1
cm cranial to plafond), medial clear space (horizontal distance
from medial edge of medial malleolus to lateral edge of the
talus at the level of the talar dome), and tibiotalar clear space
(midline vertical distance from tibial articular surface to the
talar dome). A ratio of tibiotalar and medial clear space was
calculated to evaluate talar reduction (Table 2). The direction
of talar dislocation was assessed on both mortise and lateral
radiographs. Documentation of the procedure completed by
the performing provider was reviewed to determine how the
patient tolerated the procedure and whether conversion to
conscious sedation was required because of patient discom-
fort or inability to achieve adequate reduction. Statistical anal-
ysis was performed with Student 2-tailed t test.

RESULTS
The average patient age was 51.3 (23–87) years with an

average weight of 89.5 (50–117.4) kg. There were 11 men
and 3 women. The average injury talar displacement (medial
clear space/tibiotalar clear space) was 4.0 mm (1.2–12.2),

improving to 1.2 mm (0.9–1.7) after reduction (P = 0.001).
There were statistically significant improvements in tibiofib-
ular clear space, tibiofibular overlap, and medial clear space
after reduction (Table 2). Eleven ankles had talar dislocations,
10 posterior and 1 lateral, all of which were successfully
reduced. There were no open fractures.

Fourteen ankle fractures (43B1–3) were reduced with
this technique. There were no postreduction injuries to the
toes or foot. No patient received conscious sedation, defined
as an intravenous narcotic analgesic combined with a benzo-
diazepine, propofol, or ketamine. Patients were in traction for
no more than 15 minutes. Of the 14 cases, the provider noted
the “patient tolerated the procedure well” in 11 cases with no
comment on patient comfort in the remaining 3. No cases
required conversion to conscious sedation from the hanging
technique to achieve appropriate fracture reduction.

DISCUSSION
Ankle fractures occur in predictable patterns based on

the mechanism of injury and forces applied. Originally
described by Lauge-Hansen in 1950, this classification system
is commonly used to describe ankle fractures and is based on
the position of the foot at the time of injury and the direction
of forces applied.7,8 By understanding the mechanism of
injury, fractures can be reduced by applying the opposite
force. There are 13 subtypes of ankle fractures in the
Lauge-Hansen classification system, and the technique
described above can be used to reduce nearly all of them.9

This technique is ideal for reducing supination external rota-
tion injuries, the most common type of all ankle fractures, and
can be used for pronation external rotation and pronation
abduction injuries (Table 1).2,7

Supination adduction injuries, with a vertical medial
malleolar fracture from compressive forces and lateral injury

TABLE 1. Demographics

ID Age Gender Mechanism Side Weight Open
Isolated Ankle

fracture? LH Class Splint LM MM PM

1 77 Male Twisting Right 112 No Yes SER 4 LLS Yes No No

2 39 Male Twisting Left 77 No Yes PER 4 SLS Yes No Yes

3 36 Male Twisting Right 100 No Yes SER 4 SLS Yes Yes No

4 23 Female Twisting Left 50 No Yes SER 4 SLS Yes Yes No

5 55 Female Twisting Right 69 No No* SER 4 SLS Yes Yes Yes

6 67 Male Twisting Right 117.4 No Yes PER 4 SLS Yes No No

7 55 Male 10 foot fall Right 97 No Yes PER 4 LLS Yes No No

8 36 Male Twisting Right 80 No Yes SER 4 SLS Yes No Yes

9 32 Female Twisting Right 108 No Yes PER 4 SLS Yes Yes Yes

10 87 Female MVC 30 MPH Right 68.4 No No† PER 4 SLS Yes Yes Yes

11 33 Male Twisting Left 101 No Yes SER 4 LLS Yes Yes No

12 52 Male Twisting Right 79.4 No Yes SER 4 SLS Yes Yes No

13 59 Male Twisting Right 109 No Yes Maisonneuve SLS Yes No No

14 68 Female Twisting Right 84.4 No Yes SER 4 SLS Yes Yes Yes

Age in years, weight in kilograms. Lauge-Hansen Classification (LH) types: supination external rotation (SER), pronation external rotation (PER), or Maisonneuve.
*Ipsilateral Lisfranc injury.
†Ipsilateral fibular head avulsion fracture.
SLS, short leg splint; LLS, long leg splint; malleolar fractures: medial (MM), lateral (LM), and posterior (PM).
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from tension forces, are not amenable to reduction with this
technique. This is because the Quigley position recreates
injury forces and exaggerates deformity. The reduction
technique described here is best used in patients with ankle
fractures from rotational injuries in the absence of ipsilateral
toe or foot fractures, significant soft tissue injury of the foot,
and ipsilateral long bone or per-articular fractures. Fractures
to the hip, femur, knee, or tibia may prevent the extremity
from being positioned as described above and should not be
attempted. Pilon fractures to the distal tibia, resulting from
axial loading forces, are also not amenable to reduction with
this technique.

A single injection of local analgesic was an effective
method of pain control in our patient population, allowing for
reduction and splinting without the need for conscious
sedation. The safety of extended duration intra-articular
analgesic infusion has been brought into question recently
because of concerns of chondrocyte toxicity and early
arthritis. Long-term exposure to amide local anesthetics (ie,
lidocaine and bupivicane) via intra-articular indwelling
catheters can lead to chondrotoxicity and chondrolysis10 and
is no longer recommended as part of routine orthopaedic
practice.

Although there are animal studies and case reports of
chondrolysis after high-dose intra-articular infusions of amide
local anesthetics, there continues to be a paucity of literature
regarding long-term clinical outcomes after a single intra-
articular injection in humans.11 One-time intra-articular

analgesic injections continue to be common in orthopaedic
practice and can be an effective method of pain control.

There are a number of limitations of this technique and
study that must be discussed. The technique may not be
applicable in a lower level trauma center or suburban
Emergency Department setting. In this environment, the
potential treatment delay conscious sedation can cause in
a busy trauma center may not be a relevant problem and
patients may prefer conscious sedation to the technique
described here. Despite the known risks of conscious sedation
outlined above, it is safely performed by trained ER
physicians routinely and may be a more attractive reduction
method when patients are given the choice.

Additionally, the retrospective review has weaknesses.
Our data suggest that patients tolerate this procedure well, but
we could not directly assess this either subjectively with
a questionnaire or more objectively with a pain scale or
recording of any additional nonsedative analgesia required.
We did not collect data on ER length of stay, hospital cost, or
prevention of delay in care with this type of study design. A
prospective comparative study quantifying patient satisfac-
tion, pain levels, analgesic administration, and ER length of
stay with each of these techniques would be valuable.

The technique described here allows a single provider
to successfully reduce and splint nearly all types of ankle
fractures. Most patients in this study population tolerated the
method of pain control and procedure well without the need
for further conscious sedation. This technique could

TABLE 2. Measurement of Injury and Postreduction Ankle Radiographs, Including TF CS, TF OL, TT, Med CS, and Calculated Ratio
of Med CS Divided by TT

ID

Injury Postreduction

Mortise Lateral Mortise Lateral

TF CS TF OL TT Med CS MC/TT Talus Out? Direction TF CL TF OL TT Med CS MC/TT Talus Out? Direction

1* 15.6 0.0 5.4 32.7 6.0 No — 4.0 7.5 4.0 5.8 1.4 No —

2 6.4 3.8 3.7 5.8 1.6 Yes P 5.1 3.4 3.6 4.3 1.2 No —

3 9.4 21.0 5.0 20.7 4.1 Yes P 7.8 3.0 3.9 6.3 1.6 No —

4 7.8 0.0 3.6 9.6 2.7 Yes P 4.2 2.0 3.2 4.2 1.3 No —

5 2.8 9.9 4.8 8.6 1.8 Yes P 3.0 7.8 3.6 3.5 1.0 No —

6 10.8 0.0 1.2 14.6 12.2 Yes P 5.7 3.2 4.4 4.9 1.1 No —

7 14.3 28.9 5.2 17.7 3.4 Yes P 6.0 2.0 4.5 6.0 1.3 No —

8 13.9 1.0 5.1 16.8 3.3 Yes P 2.8 5.1 4.8 4.7 1.0 No —

9 14.8 28.6 6.9 19.0 2.7 Yes P 3.3 4.2 4.2 4.9 1.2 No —

10 13.6 22.6 2.9 17.7 6.2 Yes L 4.2 7.2 3.9 4.4 1.1 No —

11† 6.0 5.2 4.5 5.4 1.2 No — 2.8 9.7 4.4 4.1 0.9 No —

12† 3.1 2.7 4.8 15.1 3.1 No — 1.8 10.2 3.8 3.6 0.9 No —

13 35.8 17.8 5.2 25.5 4.9 Yes P 6.0 4.2 4.2 5.3 1.3 No —

14 16.4 22.7 4.8 13.5 2.8 Yes P 3.8 8.1 3.2 5.3 1.7 No —

Average 12.2 1.2 4.5 15.9 4.0 4.3 5.5 4.0 4.8 1.2

Min 35.8 17.8 6.9 32.7 12.2 7.8 10.2 4.8 6.3 1.7

Max 2.8 28.9 1.2 5.4 1.2 1.8 2.0 3.2 3.5 0.9

P value 0.002 0.037 0.176 ,0.0001 0.001

The direction of talus dislocation on lateral ankle radiographs was recorded. Average, maximum, and minimum data are included as are related P values comparing injury with
postreduction measurements.

*Injury measurements made from anterior-posterior ankle films when no mortise available.
†Postreduction measurements made from anterior-posterior ankle films when no mortise available.
Med CS, medial clear space; TF CS, tibiofibular clear space; TF OL, tibiofibular overlap; TT, tibiotalar space.

Alton et al J Orthop Trauma � Volume 29, Number 4, April 2015

e170 | www.jorthotrauma.com Copyright � 2014 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 201 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.5



potentially decrease ED costs, improve efficiency, and protect
patients from being exposed to the risks of sedation.
Application of this technique is not limited to use in the
ED. It can be used on the hospital ward if patients are directly
admitted to the ICU or ward before reduction can occur, in the
operating room, and even in nonclinical situations, such as
wilderness medicine.
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