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Objective The main aim of this article is to report 10-year outcomes after Essex-
Lopresti injury (ELI).

Study Design Retrospective case series. Two level | trauma centers and one associated
community hospital from 2003 to 2016.

Patients Sixteen patients who sustained an ELI and were treated at one of our three
regional hospitals.

Intervention Initially, 4 patients (25%) were treated nonoperatively by immobiliza-
tion and 12 patients (75%) were treated operatively. Proximal surgery included radial
head open reduction and internal fixation (ORIF), radial head arthroplasty, radial head
excision and forearm ORIF, and wound debridement. Ten patients (63%) were acutely
identified with longitudinal forearm instability. Of these, four patients had the distal
radioulnar joint pinned. In the other six patients, the forearm was immobilized. Over-
all, 16 patients underwent a total of 32 revision surgeries.

Main Outcome Measure Performance of Patient-Reported Outcomes Measurement
Information System Upper Extremity (PROMIS UE) Physical score, Numeric Rating Scale
(NRS) score for pain-severity, and NRS score for satisfaction of overall outcome.
Results Follow-up for outcome evaluation was available for 10 patients, at a median
of 10 (interquartile range [IQR]: 8.0-12) years after date of injury. The median PROMIS
UE Physical score was 36 (IQR: 33-38). Median NRS score for pain-severity on average
was 5 (IQR: 0-6). The median NRS score for satisfaction of overall outcome was 7 (IQR:
5-8).

Conclusion Patients who sustain an ELI generally have substantial deficits of upper
extremity function as measured by PROMIS UE. Early radial head arthroplasty may be
beneficial, but further study in a larger cohort is needed. Outcomes of nonoperative
treatment and operative treatment were similar and suggest that current surgical
treatments are incomplete.

surgery is preferred, but not always feasible.’"'" Because diag-
nosis is not always immediately clear and this injury involves

The Essex-Lopresti injury (ELI) consists of a fracture of
the radial head and disruption of the soft tissue restraints
between the radius and the ulna, including the interosse-
ous ligament (IOL).! There is a general consensus that acute
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multiple structures, multiple surgeries are common.*!-14
Surgical treatment of the proximal forearm ranges from

radial head fixation to replacement, and treatment of the

distal forearm ranges from simple immobilization to distal
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radioulnar joint (DRUJ) stabilization with pins. Late recon-
struction may involve IOL reconstruction, or may involve late
salvage such as Sauvé-Kapandji or creation of a single bone
forearm.>6-11

We sought to describe patient, injury, and treatment char-
acteristics and to report long-term outcomes after treatment
of patients presenting with ELI at a metropolitan health system
encompassing two tertiary level academic medical centers.

Materials and Methods

Patient Selection
This retrospective case series was approved by our institutional
review board. International Classification of Diseases (ICD)
codes for radial head fracture and subluxation/dislocation of
the DRUJ were used to identify patients. Sixteen patients were
treated for an ELI at one of our three regional hospitals: two
level I trauma centers and one associated community hospital
between January 2003 and December 2016.

All clinical, operative, and radiologist reports were assessed
for (variations and misspellings of) “Essex-Lopresti”/"longi-
tudinal forearm dissociation.” Patients who had a mention

dorsal subluxation on the ulna.
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of any of these terms were reviewed for inclusion and were
characterized by the triad of radial head fracture, interosseous
membrane (IOM) rupture, and DRU] disruption. The diagno-
sis of an ELI was established by a combination of clinical signs
and radiographic evidence: widening of the DRUJ, proximal
migration of the radius, or dorsal subluxation of the ulna on
radiographs of the wrist (~Fig. 1).

Outcome Evaluation

Patients were sent a letter of invitation to participate in or
opt-out of the study. We approached participating patients to
complete patient-rated outcomes surveys administered over
the Internet or over the phone.'>'¢ The level of pain on average
in both the elbow and the wrist was assessed using a Numeric
Rating Scale (NRS), with 0 indicating no pain and 10 indicat-
ing the worst pain imaginable. Satisfaction with the overall
outcome of their treatment was also assessed using a NRS,
with 0 indicating not satisfied at all and 10 indicating highly
satisfied. Patients were asked to complete the Performance
of Patient-Reported Outcomes Measurement Information
System (PROMIS) Upper Extremity Physical Function com-
puted tomography to evaluate physical function and upper

Fig. 1 Radiographs of the wrist ([A] posteroanterior, [B] lateral) at day of presentation, with evident widening of distal radioulnar joint and
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extremity disability. In this questionnaire, a T-score of 50 rep-
resents the norm in the US population, and every 10 points
represent a standard deviation from the norm."”

Statistical Analysis

We described discrete data using frequencies and percent-
ages, and non-normally distributed continuous data through
medians and interquartile ranges (IQRs). For our bivariate
analysis, we used the Mann-Whitney U-test.

Results

Patient Characteristics

There were 14 men and 2 women with a mean age of 42 +
10 years at the time of injury (=Table 1). Six patients (38%)
were treated at outside facilities before presenting to us. Three
of these six patients underwent surgical intervention at the
radial head (one open reduction and internal fixation (ORIF) of
the radial head, one radial head prosthesis, and one radial head
excision). These patients presented to our institution after late
complaints of wrist pain following initial treatment. The other
three patients were treated conservatively initially and were
diagnosed with longitudinal forearm instability after delayed
development of wrist and elbow symptoms.

Injury Characteristics

Ten patients (63%) had falls from a height, four (25%) had a
simple fall, one (6.3%) was injured playing sports, and one
(6.3%) was injured in a motor vehicle accident (~Table 1).
Nine (56%) patients had additional injuries to the upper
limb, five (31%) had injuries in other limbs or organ systems,

Table 1 Patient and injury characteristics

and four (25%) had an isolated ELL One patient (6.3%) pre-
sented with bilateral longitudinal forearm instability. Of
the five patients that underwent ORIF, in three cases there
were greater than three radial head fragments present and in
two cases, the operative notes did not describe the number
of fragments. The type of ELI was based on the previously
described classification by Edwards and Jupiter: type [—radial
head fracture with a large displaced fragment amenable to
ORIF; type Il—comminuted radial head fracture not amena-
ble to ORIF; and type Ill—irreducible proximal migration of
the radius.* Eight patients (50%) had a type I injury, six (38%)
had a type Il injury, and two (13%) had a type IIl injury.

Treatment

Initial Treatment

The initial treatment was defined as the treatment that
was chosen as initial definitive management. Four patients
(25%) were treated nonoperatively by immobilization and
12 patients (75%) were treated operatively (=Table 2).
Three patients were treated nonoperatively because the
injury was not recognized initially. One patient treated
nonoperatively elected not to pursue intervention. Proximal
surgery included radial head ORIF (n = 5, 31%), radial head
arthroplasty (n = 5, 31%), radial head excision and forearm
ORIF (n = 1, 6.5%), and wound debridement (n = 1, 6.5%). Ten
patients (63%) were acutely identified with longitudinal fore-
arm instability. Of the 10 who underwent radial head ORIF or
arthroplasty, 4 had the DRU]J pinned. In the other six patients,
the forearm was immobilized for a period between 3 and
8 weeks. Four patients had a chronic injury (defined as older
than 6 weeks) at the time of their first surgical intervention.

Patient | Age at injury Sex | Side injury Mechanism of injury Type* | Additional injury to upper limb
1 65 F Left Fall 1 TFCC tear

2_right | 40° M Right Fall from height 3 Not extractable from chart
2_left 40° Left Fall from height 3 TFCC tear

3 36 M Left Fall from height 2 None

4 40° M Left Fall from height 1 Unstable MCL and LCL

5 44 M Left Fall from height 1 None

6 24° M Left Fall 3 Not extractable from chart

7 34 M Right Fall 2 Unstable LCL

8 43 M Right Fall from height 1 None

9 46 F Right Fall 1 None

10 36 M Left Fall 1 TFCC tear, hamate hook fracture
11 41 M Left Fall from height 2 Unstable LCL, index MC fracture
12 49 M Left Fall from height 1 Unstable LCL, scaphoid fracture
13 52 M Left Fall from height 2 Unstable LCL

14 45 M Right MVA 2 None

15 27 F Left Fall from height 1 Distal radius fracture

16 53 M Left Fall from height 2 None

Abbreviations: LCL, lateral collateral ligament; MC, metacarpal; MVA, motor vehicle accident; TFCC, triangular fibrocartilage complex.
(lassification by Edwards and Jupiter (1988).

®Based on available data in charts.
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Subsequent Operations

Overall, 16 patients underwent a total of 32 revision surgeries
(median 1; interquartile range [IQR]: 1-3). The median time
from the injury to final surgery was 8 months (IQR: 4-15).

Reoperation at the Proximal Forearm

Nine patients (56%) underwent a reoperation at the proximal
forearm. Four of the five patients (80%) who underwent plate
fixation of the radial head or neck underwent reoperation
to remove the plates. Three patients had plates removed for
hardware irritation. One patient had failure of fixation and
underwent a revision to a radial head arthroplasty. Two of
the five patients (40%) with radial head prostheses under-
went resection arthroplasty because of pain and restricted
motion of the elbow. Seven patients underwent late opera-
tive intervention at the elbow involving capsular release with
joint debridement.

Reoperation at the Distal Forearm

Four patients (25%) underwent a reoperation at the distal
forearm. DRU]J reconstruction was attempted in three fore-
arms (two DRUJ replacements with implant arthroplasty,
and one DRUJ reconstruction using a palmaris longus weave).
Two of the three reconstructed DRU]Js ultimately underwent
further revision, with one of the implant arthroplasties
being revised to a one-bone forearm, and the DRU]J recon-
structed using a palmaris longus weave later underwent
fusion through a Sauvé-Kapandji procedure. One additional
patient with persistent pain and severe DRUJ arthritis also
underwent creation of a one-bone forearm by DRU]J fusion
with iliac crest bone graft (=Fig. 2). Three patients under-
went ulnar shortening osteotomy. No patient underwent IOL
reconstruction.

Outcomes
Follow-up for outcome evaluation was available for 10
patients, at a median of 10 (IQR: 8.0-12) years after date of
injury. The median PROMIS Upper Extremity Physical score
was 36 (IQR: 33-38). Median NRS score for pain-severity on
average was 5 (IQR: 0-6). The median NRS score for satisfac-
tion of overall outcome was 7 (IQR: 5-8) (=Table 3).
Classifying by initial treatment (nonoperative vs. opera-
tive), we found for conservative treatment a median PROMIS
Upper Extremity Physical score of 41 (IQR: 32-50), a median
NRS score for pain-severity on average of 2.5 (IQR: 0-5), and
a median NRS score for satisfaction of overall outcome of 5.5
(IQR: 2.5-8). For operative treatment, we found a median
PROMIS Upper Extremity Physical score of 33 (IQR: 33-37),
a median NRS score for pain-severity on average of 5 (IQR:
2-6), and a median NRS score for satisfaction of overall out-
come of 7 (IQR: 5-8) (=Table 3). An additional analysis was
performed to compare the patients initially treated with DRU]
pinning versus those not initially treated with DRU]J pinning.
With our cohort, we did not identify differences when look-
ing at PROMIS Upper Extremity Physical score (median of 36
vs. 33; p = 0.85), NRS score for pain-severity (median of 3.5
vs. 5; p = 0.85), and NRS score for satisfaction of overall out-
come (median of 7.5 vs. 6; p = 0.39).

Discussion

Longitudinal forearm instability arises because of structural
incompetence of the radial head, IOL, and DRUJ.'3418-20 Treat-
ment approaches vary widely. We aimed to describe a cohort
of patients including the treatment course and long-term
patient-reported outcomes for this difficult injury pattern.
There is a high reoperation rate at both the proximal and

Fig. 2 Radiographs of the wrist ([A] posteroanterior, [B] lateral) after distal radioulnar joint fusion with iliac crest bone graft.

Journal of Hand and Microsurgery Vol. 12 No. 1/2020
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Table 3 Outcome assessment categorized by initial treatment

Measurement
Case number PROMIS UE | Pain (0-10) Satisfaction Number of Follow-up (in years)
(0-10) surgeries
Nonoperative
5 27.1 5 0 3 11
7 44.4 0 10 1 15
9 37.5 5 6 0 12
10 56.4 0 5 0 8.1
Operative
Radial head ORIF
1 30.4 2 2 12
15 32.9 5 4 2.2
Radial head excision
2R 32.9 7 24
2L 32.9 7 9 24
Radial head arthroplasty
11 36.0 0 10 1 9.8
13 37.4 5 7 4 8.0
16 36.7 2 8 2 3.8

Abbreviations: ORIF, open reduction internal fixation; PROMIS UE, performance of patient-reported outcomes measurement information system upper

extremity.

distal forearm, persistent deficits in long-term physical func-
tion, and a high prevalence of residual pain. Regardless of
treatment, it appears that most patients have residual upper
limb disability, with a median PROMIS UE of 36 and a median
NRS pain score of 5.

This study is limited in its retrospective nature. As no
specific ICD code exists for ELI, we used a combination of
codes for radial head fracture and subluxation/dislocation
of the DRU]J, which introduces the possibility that patients
were missed due to misclassification of their injury. Surveys
were administered over the Internet or over the phone, so it
was not possible to evaluate objective functional status such
as range of motion and grip strength. Given the small sam-
ple size and the diversity of procedures used to treat these
patients, limited conclusions can be drawn from this cohort.
However, this report is unique in its inclusion of long-term
patient-reported outcomes, with follow-up at a median of
10 years after date of injury. Further, this cohort consists of a
variety of early and late diagnosed ELI patients whose treat-
ment was based on timing and recognition of symptoms.

Research about the most optimal treatment for ELI
remains inconclusive because of the complexity of the diag-
nosis, which is often overlooked. In a series of 20 patients,
only 25% were fully recognized acutely, with 75% delayed
diagnosis on an average of 7.92 years after injury."" Another
study reported a correct diagnosis in the acute situation in
38% among 106 referral cases.?' Often the radial head frac-
ture is diagnosed and treated at initial presentation, but the

injury of the IOM and DRU]J is missed.*> Six patients (37%)
in our series did not have immediate recognition of their
injury.

In our series, 10 patients (63%) were acutely identified
with longitudinal forearm instability and underwent DRU]
immobilization by pinning or splinting besides treatment
of their elbow injury. Treatment options for reestablishing
forearm stability continue to evolve, because of increasing
knowledge about forearm anatomy and instability patterns.?
A variety of augmentation techniques have been investigated
for IOM reconstruction. In our cohort, there were no attempts
to directly address IOM injury surgically.?1822-24

In elbow fracture dislocations, radial head fractures
with three or fewer articular fragments may be amenable
to ORIF, but with multiple fragments in the unstable elbow,
arthroplasty is recommended.!'??-?? Edwards and Jupi-
ter found that radial excision alone led to poor results, and
recommended an ulna shortening procedure with radial
head arthroplasty when not immediately recognized as an
ELL* In our series of ELI injuries, there was a trend toward
better long-term function, higher satisfaction scores, and
lower pain scores when the radial head was replaced as ini-
tial treatment, suggesting that arthroplasty may be a pre-
ferred route of treatment. However, regardless of treatment
technique used at the proximal forearm, our cohort demon-
strated a high rate of reoperation at this location. Two out of
five radial head prostheses were removed because of pain
and limited motion, and all four patients undergoing ORIF

Journal of Hand and Microsurgery Vol. 12 No. 1/2020
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with plates ultimately underwent removal of hardware or
radial head excision.

Late treatment may be more problematic because the
proximal migration of the radius and persistent dislocation
of the DRUJ may be difficult once tissues stretch or con-
tract permanently.>67101128 Syggested treatment for chronic
or untreated ELI includes salvage procedures such as the
ulna-shortening or Sauvé-Kapandji procedure, IOL recon-
struction, or creation of a one-bone forearm as the ultimate
salvage for a painful and unstable forearm.2367.1011.19-21.28 [
our cohort, 4 out of 16 patients (25%) underwent some form
of salvage procedure. IOL reconstruction in our metropolitan
area has not been widely utilized.

Previous studies that included patient-reported out-
comes after treatment of ELI demonstrated comparable
persistent deficits in upper extremity physical function,
with DASH scores (Disabilities of the Arm, Shoulder and
Hand Outcome Measure) ranging between 20.5 and 55
(mean 33.7; =Table 4).>71023242% Similar DASH scores can be
found after upper extremity amputation. A study from Pet
et al reported a mean DASH score of 24.6 in replantation

patients and a mean DASH score of 39.8 in patients with
prosthetic rehabilitation.*® The median PROMIS UE score
in our study was 36 (IQR: 33-38). Scores for residual
pain are slightly lower than shown in our study, rang-
ing between 2 and 3.3 (mean 2.6).>'° Our study found a
median NRS score for pain-severity on average of 5 (IQR:
0-6). We found similar outcomes for physical function and
pain, when comparing nonoperative versus operative ini-
tial treatment, with the exception of one patient treated
nonoperatively who had a PROMIS UE of 56. This patient
had a partial articular fracture of the radial head and a
DRU]J dislocation, but it is possible that this was a complete
ELIL Overall, regardless of treatment course, ELI generally
results in a substantial functional deficit for long term.

In conclusion, patients who sustain an ELI generally have
substantial deficits of upper extremity function as mea-
sured by PROMIS UE. Early radial head arthroplasty rather
than radial head ORIF or excision may be beneficial, but fur-
ther study in a larger cohort is needed. Outcomes of nonop-
erative treatment and operative treatment were similar and
suggest that current surgical treatments are incomplete.

Table 4 Overview studies that include “patient-reported outcomes” after treatment of Essex-Lopresti injury

Study Num- Mean fol- | Initial treatment radial Initial treatment Number of | Patient-reported
ber of low-up (in | head DRUJ patients outcome
patients | months) that

underwent
revision
surgery

Jungbluth et al 12 29 Radial head excision (3), Sauvé-Kapandji (3) 3 DASH =55

(2006)’ radial head arthroplasty (8)

Hii et al (2013)* 1 6 Radial head ORIF Closed reduction DASH =44

Grassmann et al 12 59 Radial head ORIF (2), radial | DRUJ pinning (12) DASH = 20.5

(2014)° head arthroplasty (8)

Venouziou et al 7 33 Radial head arthroplasty Ulna shortening oste- | 2 VAS pain =3.3

(2014)? (7) otomy (5)

Gaspar et al 10 35 Radial head ORIF (1), radial | - 10 (all DASH =24

(2016)% head excision (2), radial underwent

head arthroplasty (3) IOM recon-
struction)
Schnetzke et al 31 64 Nonoperative (10), radial DRUJ pinning (16) 20 DASH = 29, VAS
(2017)1 head ORIF (13), radial head pain elbow = 2, VAS
excision (1), radial head pain wrist = 2.4
arthroplasty (7)
Gaspar et al 33 131 Radial head ORIF (6), radial | - 33 (all DASH =29.8
(2018)* head excision (12), radial underwent
head arthroplasty (5) IOM recon-
struction)

Abbreviations: ORIF, open reduction internal fixation; DASH, disability of the arm, shoulder, and hand; DRU], distal radioulnar joint; IOM,
interosseous membrane; VAS, visual analog scale.
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