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Injuries associated to distal radius fractures. Arthroscopic diagnosis

Patricio Blanco Bucio,* Virgilio Herndndez Cuevas,** Mario A. Ciénega Ramos,***
Claudia E. Gonzalez Pérez****

“Lomas Verdes’ Traumaand Orthopedics Hospital, IMSS

SUMMARY. Introduction. With a distal radius
fracture, the proper bone anatomy structurerestor-
ing is essential to minimize complications. Howev-
er, there are aggregate injuries which, sometimes
are not recognized or diagnosed. Therefore, they
are not treated and makethe wrist a dysfunctional
joint. The purpose of our study isto make an ar-
throscopic diagnosis of intra-articular injuries as-
sociated to distal radius fractures and treated with
surgery and rehabilitation therapy presenting as a
pain sequel and functional limitation. We also want-
ed to check whether the baseline fracture X-rays
show information suggesting associated injuries.
Material and methods. We conducted an observa-
tion, prospective, cross section, descriptive open
ended study between January and December 2003.
We performed 20 wrists arthroscopies on 20 pa-
tients who had suffered distal radius fracture and
had been treated by closed or open reduction and
fracturefixation with pins, external fixation, T plate
or a combination of these with or without bone
graft. Timelapsed between the fracture and thear-
thr oscopy was an aver age of 5 months. With thear-
throscopic procedure a triangular fibrocartilage
complex (TFC) injury was intentionally searched.
Theseinjuries were classified according to Palmer.
Other injuries searched were Outerbridge type
chondral injuriesand completeor partial injuries of
inter osseal ligaments. Results. Results show that all
patients (100%) suffered some associated injury. In
all cases we saw intra-articular bridle formation
and certain degree of fibrosis. Chondral injury was
seen in 85% of patientsand it wasthe most common

RESUMEN. Introduccion. Ante una fractura dis-
tal del radio la adecuada restitucion de la anatomia
0sea es esencial para minimizar las complicaciones;
sin embar go, existen lesiones agregadas que en oca-
siones no son reconocidas o diagnosticadas y por 1o
tanto no tratadas que hacen dela mufieca una articu-
lacién disfuncional. El objetivo de nuestro estudio es
hacer un diagnéstico artroscopico de las lesiones in-
tra-articulares que se asocian a lasfracturasdistales
del radio ya tratadas quir ir gicamente y con rehabi-
litacion que presentan como secuela dolor y limita-
cion funcional y verificar si en las radiogr afias ini-
ciales dela fractura se observan datos que sugieran
lesiones asociadas. Material y métodos. Realizamos
un estudio observacional, prospectivo, transversal,
descriptivo y abierto de enero a diciembre del 2003.
Practicamos 20 artr oscopias de mufieca a 20 pacien-
tesque habian sufrido fracturadistal del radio trata-
dos mediante reduccion cerrada o abiertay fijacion
delafractura con clavillos, fijador externo, placa en
T o una combinacion de éstos con 0 Sin injerto 6seo.
El tiempo de evolucién desdela fracturahasta el mo-
mento en que seefectud la artroscopia fue de 5 meses
en promedio. Con el procedimiento artr oscopico se
busco intencionadamentelesion del FCT, lascualesse
clasificaron de acuerdo a Palmer, lesiones condrales
segun lostipos de Outerbridge, y lesiones completaso
parciales de ligamentos inter 6seos. Resultados. L os
resultados demuestran que todos los pacientes
(100%) sufrieron alguna lesion asociada; en todos
los casos observamos for macion de bridasintra-arti-
cularesy algun grado defibrosis. Lalesién condral
estuvo presente en 85% de los pacientes, sendo mas
frecuente en la superficie articular del radio (60%).
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on the articular surface of the radius (60%). In 12
(60%) patients, we found an injured TFC mostly on
the cubital insertion. Theinterosseal ligament inju-
ry was seen in 25% of patients. Conclusions. In all
cases, radius distal fracture was accompanied by
associated injurieswith chondral injuriesbeing the
most frequent followed by TFC injuriesand inter os-
seal ligament injuriesranking third. Wefound a di-
rect relationship between the fracture classand the
type of associated injury and less interosseal liga-
ment injuries, contrary to what we saw in extra-ar-
ticular fractures. TFC injurieswer e also more com-
mon in joint fractur es. Baseline X-rayswer e predic-
tive of associated injuries.

Key words: wrist, radius, fracture, arthroscopy.

I ntroduction

Distal radius fracture is the most frequent of the chest
limb injuries. The proper restoration of bone anatomy is
essential to minimize complications. It may be conduct-
ed conservatively or with surgery by internal fixation
with percutaneous pins or plates, external fixation, or a
combination of both with or without bone graft, de-
pending on the type of fracture.®? However, there are
aggregate injuries that sometimes are not recognized or
diagnosed and therefore, remain untreated making the
wrist a dysfunctional joint characterized by pain and
limited arches of motion of the radiocarpal joint, the ul-
nocarpal joint and/or the distal ulnoradial joint that
may even lead to arthrosis and limit the patient’s ability
to carry out daily, sports, or labor activities condition-
ing, many times, the temporary or permanent disability
in the patient.

The injuries most frequently associated to distal radius
fractures correspond to cubital styloid avulsion, chondral
carpal, radius and ulnainjuries, capsule ligament injuries,
and triangular fibrocartilage complex (TFC) injuries.®91418
Richards et al arthroscopically examined the wrist on dis-
tal radius fractures requiring surgery and found that 35%
of intra-articular injures and 53% of extra-articular injuries
were associated to TFC injuries.?? Short® reports that in
the presence of a dorsal angulation of the radius at 45°, the
ulnocarpal joint and TFC bear 65% of axial strains. Ulna
impaction on the lunate ligament may produce lunate-py-
ramidal ligament tear.*°

Imaging diagnosis available today is helpful but not
definite in detecting injuries associated to distal radius
fractures. Arthrography diagnoses radial TFC injuries and
lunate-pyramidal ligament tears. However, other injuries
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En 12 pacientes (60% ) encontramoslesion del fibro-
cartilago triangular, mayoritariamente en su inser-
cién cubital. Lalesion delosligamentosinter 6seosla
observamos en 25% de los pacientes. Conclusiones.
Lafracturadistal del radio se acompafio de lesiones
asociadas en todos los casos, sendo la lesién condral
la mas frecuente, seguida por laslesionesdd FCT y
en tercer lugar laslesiones de los ligamentos inter 6-
seos. Encontramos unareacion directaentrelaclase
defracturay €l tipo delesion asociada: en fracturas
articulares ocurrié maslesion condral y menos le-
sién de ligamentos inter seos, contrario a lo obser -
vado en la fractura extra-articular. La lesion del
FCT también fue masfrecuenteen lafracturaarticu-
lar. Lasradiografiasinicialesresultaron predictivas
de lesiones asociadas.

Palabras clave: mufieca, radio, fractura, ar-
troscopia.

are frequently overlooked. Golimbu, Skahen et al, claim
that magnetic resonance imaging (MRI) detects central
and radial TFC injuries with 95% sensitivity. Bednar et
al. claim that sensitivity is only 44% and specificity is
75%. They recommend arthroscopy for a final diagnosis.
Pederzini performed an arthrogram, MRI and arthroscopy
in 11 patients with TFC injuries and found 100% speci-
ficity with arthroscopy versus 80% and 82% per cent in
arthrography and MRI respectively.

Arthroscopy is the standard pattern in detecting TFC,
ligament and intra-articular injuries while providing ther-
apeutic possibilities. Degenerative and irreparable tears
may be debrided and reparable tears may be immediately
treated.'22

The purpose of our study isto make an arthroscopic di-
agnosis of intra-articular injuries associated to distal radi-
us fractures, already treated with surgery and rehabilita-
tion showing sequels of pain and functional limitation.
We wanted to check whether baseline fracture X-rays
show information suggestive of associated injuries and
confirm whether these associated injuries are more com-
mon in complete, partial, distal radius intra-articular or
extra-articular injuries.

Material and methods

We conducted an observation, prospective, cross
section, descriptive, open study between January and
December 2003. During this period of time, we treated
80 patients with clinical and radiological diagnosis of
distal radius fracture treated with closed or open reduc-
tion and fracture fixation with pins, external fixation, T
plates or a combination of these with or without bone
graft. We included those who, after a rehabilitation pro-



Table 1.

Chondral Injuries Ligament injury

TFC

Surgery History
Injury

Palmar
angle (°)

Inclina- Ulna Dorsal

tion Radius Variance angle (°)

Inclination
Radius

Dx, Fx Avulsion

Mechanism

Site

Gender Age

Pati-
ent

(weeks)

Ulna
StyloidA

(23..))

(comp. Axial)

LP RSc

Sc

Cr

(mm)

Lateral (°)

AP (%)

Injuries associated to distal radius fractures

wm |||||||||||||||
||||| m [ w.-...-.-.
............. > L >
...... >== S0 0>>
= = == =2 2
S =20 020 00 2=222222
85 TE T 5 s88 BBS
0= B HERIEcEEEE 1 E8%E
=) 8 8§ © 25> 55§

o
SHTANDBNSTON®LWNN®GM KM D o5
TANNNAATANND AA AN AT A A A
2

= P = 0 n )
SS5ESomoBCgEREEBSSBES
CCOs 085 85020 CT8 22T 2o
xx;ﬂxﬂxﬁya;ﬂxx;;;x;;
SEEX S T2 T Xg X TR E XXX E XX
T T T T e Ll T TR Tl Tl T

~

....... 2 : © ~ 0
NMOL,N® , OM®O , N, 0O
PNdmYTAdd 'Add ' N @m0 ®
MANM oA S NNTO NS NND N

+O+ O+ + F O+ O+ ¥V A+
COMN (NNN_IDHO N o ™MO © L0
ANA YA AN TN ARNCNC A D AN ®R©
SYWwWooNOW Y O NTON
AATOONNAP2P G PR N N®OY
B88B8BooBBoooBoBBBBBBEY
>>>>ZZ>>ZZZ>Z>>>>>>>

Hyperextension
Right Hyperextension
Hyperextension
Hyperextension
Hyperex
Hyperf
Hypel
Hypel

Left
Right Hype
Left

Right
Left

Righ
Left
Left

57

40
31
49

M
M
F
E
F
M
F
E
F
E
M
M
F
E
M
M
F
M
F
M

ACTA ORTOPEDICA MEXICANA 2004; 18(Suppl. 1): S23-528

Graft

Source: Clinical files, “Lomas Verdes” Trauma and Orthopedics Hospital, X-ray files, Arthroscopic surgery

gram had diminished mobility, pain and/or functional
limitation as a sequel. We excluded those who did sat-
isfactorily or who refused to submit to arthroscopy.

We performed 20 wrist arthroscopies on 20 patients
(Table 1). Of these, 11 were females and 9 males. Average
age was 44 years (ranging from 22 to 65). Eleven pa-
tients worked at home, 3 were clerks, 2 blue collar work-
ers, two supervisors, one businessman, and one driver.
The prevailing (80%) mechanism of injury was axial
compression and hyperextension. The baseline diagnosis
of the injury according to the OA classification was ex-
tra-articular fracture (23A) in 6 patients and complete
fracture (23C) in 8 patients, dorsal angulation under pres-
sure of the styloid process of the ulna, 70%. Sixty per
cent of patients showed alteration of the radius inclina-
tion on the AP projection and 95%, alteration on the ra-
dius inclination on the lateral projection. Positive ulna
variance (cubital rather then radial) showed in 70% of
fractures. Initial treatment of the fracture was closed re-
duction and stabilization with external fixation in 75%
of patients and open reduction with T plate fixation in
the remaining 25%.

Time lapsed between the fracture and the arthroscopy
was an average of 6 months. With the procedure, we inten-
tionally looked for a TFC injury classified according to
Palmer,'” Outerbridge type injuries,* and complete or par-
tial interosseal ligament injuries.

Results were analyzed with a computer program, ver-
sion 11, by descriptive statistics having a central trend
(averages and frequencies) at the time of fracturesin order
to take X-rays predictive of injuries associated to distal ra-
diusfractures.

Surgical technique. The patient is kept in a decubi-
tus position, holding a support with the upper limb,
having the second and third fingers in abduction held
with thimbles and putting distraction on the radiocarpal
joint (Figure 1). The main access portal pathway is 3-4
(third compartment) located 1 cm distal to the tubercu-
lum radius between the common long thumb extensor
tendon: a second portal is inserted, 4-5 between the in-
dex extensor and the little finger extensor, and portal
6R, placed between the little finger extensor and anteri-
or, was also used. 10 ml of saline solution were given
and the 2.7 mm instrument was introduced at a 30° an-
gle. The radius and ulnocarpal relationship is checked
and the fibrosis is debrided through the portal with a
3.0 shaver using radiofrequency to visualize the joint
structures (radial process, radius lateral facet and medial
with its crest, navicular, lunate, ulna, TFC, cubital pre-
styloid, and radionavicular ligaments, radiolunate, nav-
iculolunate, radionaviculolunate, ulnolunate, ulnopyra-
midal, and pyramidal-lunate ligaments) and we
determined whether there is any injury to these struc-
tures associated to the distal radius fracture. For better
visualization of the TFC or the ulna side structures, we
recommend using portal 6R.
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Figure 1. Wrist arthroscopy with radiocarpal joint distraction.

Results

The results (Table 1) show all patients (100%) suffered
some associated injuries. In all cases we saw intra-articular
bridle formation and some fibrosis. The chondral injury
was present in most cases. Eighty five per cent of patients
showed at least one injury, the most common being on the
radius articular surface (60%), followed by the navicular
bone (Figure 2). Fifty five per cent of patients had more
than one chondral injury. Sixty six per cent of injuries (22
to 27) were Grade |V injuries. 12 patients (60%) had TFC
injuries mostly of their ulnar insertion (Figure 3). Interos-
seal ligament injuries were less frequent. They were found
in only 25% of patients and never involved more than one
joint.

In correlating the type of fracture to the arthroscopic
findings (Charts 1, 2, 3, and 4) we saw that in eight com-
plete joint fractures (23C) 100% had some chondral inju-
ry; only one was grade IV; 75% suffered from a TFC injury
but no patient had an interosseal ligament injury. In six
partial joint fractures (23B) 83.3% of patients suffered
from chondral injury; 66.6% had TFC injuries, and only
one had an interosseal ligament injury. Finally in six ex-
tra-articular (23A) fractures, 66.6% of patients had chon-
dral injuries, 33.3% TFC injuries and 66.6% interosseal
ligament injuries.

In correlating the X-ray alterations with arthroscopic
findings we saw that in 78.5% of cases with ulna styloid
process avulsion and in 85.7% of cases with positive ulnar
variance there were TFC injuries.

Because of fibrosis, all patients had their joint cleaned
in addition to chondroplasty with radiofrequency. This re-
sulted in less pain and improved arches of motion.

Discussion

Arthroscopy allows for a direct visualization of the in-
tra-articular wrist structures. It is, therefore, an excellent
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Navicular bone

Figure 2. Chondral injury IV of the radius and navicular bone.

Figure 3. Radial injury of the TFC.

means to diagnose and sometimes treat injuries associated
to distal radius fractures being overlooked on the initial
X-ray, arthrography, CT scan and even MRI.

Reports on injuries associated to radius distal fractures
arthroscopically diagnosed were taken in the acute phase
treating the fracture at the same time'® while other authors
report TFC injuries conditioning instability secondary to
the radius distal fracture.® In our study, arthroscopy was
performed with diagnostic purposes once the fractures
were treated by surgical reduction, even with traction,
while patients continued to experience pain and limited
arches of motion as a sequel with an average time course



Injuries associated to distal radius fractures
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Chart 1. Frequency of injuries associated by type of distal radius
fracture.
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Chart 2. Distribution of chondral injuries by injury site and type
of fracture.
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Chart 3. Distribution of chondral injuries by type of fracture based
on the Outerbridge classification.

of 22 weeks. The injury mechanism showing axial com-
pression and hyperextension in 16 cases, had dorsal angu-
lation of these fractures, the injury most commonly report-
ed by the literature.
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Chart 4. Frequency of TFC injuries about the Palmer classification,
by type of fracture.

In arthroscopy findings we had patients with chon-
dral injuries grade 11 through 1V of different wrist bones.
The radius was involved more often, having found inju-
riesin 12 patients. All had complete and partial intra-
articular chondral fractures Grade 111 and 1V, especially
the lunate and navicular ligaments. Only one patient
with partial intra-articular fracture and two with extra-
articular fractures, showed no chondral injury. Thereis
little information in the literature about the chondral
injury grade and location of the fracture. Most of these
emphasize the TFC fracture and then the ligament inju-
ries. However, these injuries should be expected to lead
to wrist arthrosic changes and therefore, functional limi-
tation and pain.

Other reports confirm 60% of our patients suffer from
other injuries at a more frequent incidence of the injury
on the radius side. The most frequent were ulnar injuries
and correspond to ulnar avulsion. We reported only two
cases of injures for the 6 extra-articular injuries against
10 intra-articular injuries (partial or complete) contra-
dicting the literature reporting TFC injuries in extra-ar-
ticular fractures in about 60% versus 41% of intra-artic-
ular fractures.®®

In this case report we saw afrequency of interosseal lig-
ament injuriesin al 20 patients with a prevalence of extra-
articular fractures. Twenty eight per cent prevailed on in-
tra-articular fractures. Of those, 2 were navicular ligament
injuries, two were lunate-pyramidal ligament injuries, and
one was a radionavicular ligament injury. These are the
three most injured ligaments reported in the literature with
navicular ligament injuries in 15% to 20% of cases, luna-
te-pyramidal in 7% to 23% of cases, and radionavicular
ranking third.

In radiology parameters we see that 70% of our patients
had ulna styloid avulsion which was more frequent in intra-
articular fractures contrasting with the report by Richards
where extra-articular injuries were more frequent. Ninety one
per cent of TFC fractures shown were related to ulna styloid
avulsion. Richards, however, found no relationship.®
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The AP projection showed twelve patients having al-
tered inclination angle of the distal radius joint surface.
There was no relationship to associated injuries. The later-
al projection showed that only one patient had normal in-
clination but, again, no relationship to intra-articular le-
sions was determined.

In terms of ulna variance reflecting the degree of radius
shortening by the fractures, most patients presented radius
shortening and in 12 cases with TFC injury, they were re-
lated to a positive ulna variance. This is consistent with
other reports.

We found no relationship between dorsal or palmar an-
gulation of the fracture and the interosseal ligament inju-
ries. Asfor the TFC, 5 cases presented with palmar angula-
tion of the fracture against 7 cases in dorsal angulation.
We, therefore, found no relationship unlike the reportsin
the literature where TFC injuries are more common in dor-
sal fracture angulations.

Conclusions

1. Thedistal radiusfracture accompanies associated injuries
in all cases with the chondral injury being the most fre-
quent followed by TFC injuries and then by interosseal
ligament (navicular, lunate-pyramidal, and radionavicu-
lar ligament) injuries.

2. Wefound a direct relationship between the class of frac-
ture and the type of associated injury: in joint fractures
more than one chondral injury and less interosseal liga
ment injuries occurred, contrary to the observations in
extra-articular fractures. TFC injurieswere also morefre-
guent in joint fractures.

3. Basdline X-rays were predictive of injuries associated to
the following cases:

e Complete joint fracture conditioning chondral inju-
riesin 100% of cases, in one or more sites.

» Styloid processfractures associated to TFC injuries, at
the ulnalevel, with 78.5% sensitivity and 83.4% spec-
ificity.

» Positive ulna variance (prevalence in length of ulna
over radius). This translates into shortening of radius,
conditioning TFC injuries with 85.7% sensitivity and
100% specificity.

» Therewasno relationship between the baseline X -rays
and interosseal ligament injuries.
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