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Abstract

Purpose: Loss of elbow mobilit y can result  in a severe funct ional limitat ion. Its causes 
remain unclear and the degree of funct ional limitat ion may be variable. The advent  of 
new therapeut ic st rategies and the int roduct ion of arthroscopic techniques have rekindled 
interest  in this pathology.
Mat erials and met hods: A review of the literature is carried out  in order to assist  the 
reader in making decisions concerning this complicated disorder.
Conclusions: Arthroscopic techniques have heralded a reliable method for t reat ing 
moderate elbow st if fness, a disorder that  could entail a potent ial risk to local neovascular 
st ructures. Open capsulectomy has obtained good results and is capable of achieving ROM 
gains of 50 degrees in the maj ority of cases. Cases with an inj ured j oint  may be t reated 
with interposit ional arthroplasty or with an elbow prosthesis, depending on the pat ient ’s 
age and the severity of the damage.
© 2009 SECOT. Published by Elsevier España, S.L. All rights reserved.

PALABRAS CLAVE
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Cirugía

Rigidez de codo postraumática

Resumen

Obj et ivo: La pérdida de movilidad del codo puede producir una grave limitación funcio-
nal. Las causas todavía no están claras y el grado de limitación funcional puede ser va-
riable. La llegada de nuevas est rategias terapéut icas y la int roducción de las técnicas 
art roscópicas han renovado el interés por esta afección.
Mat erial  y mét odo: Se realiza una discusión de la bibliografía médica para guiar la toma 
de decisiones de este dif ícil problema.
Conclusiones: Las técnicas art roscópicas han int roducido un método fi able para el t rata-
miento de la rigidez de codo moderada con el coste de un riesgo potencial de lesión de 
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St if fness is a well-defi ned sequela following elbow t rauma. 
The causes of this predisposit ion are unknown, and the 
funct ional limitat ion that  results is variable, but  the 
existence of effect ive surgical procedures has increased the 
abilit y of specialists to deal with this problem. The advent  
of arthroscopy has made progress in the t reatment  of these 
pat ients, although the potent ial for neurovascular 
complicat ions and the learning curve have limited its 
expansion. Open capsulectomy provides good results and 
achieves a recuperat ion of over 50° mobilit y in the maj ority 
of cases. Pat ients with art icular damage can be t reated 
with interposit ion arthroplasty or with an elbow prosthesis, 
in accordance with the age of the pat ient  and severity of 
the case.

Defi nition

Elbow st if fness is defi ned as a loss of arc of movement  of 
the elbow following a t rauma, degenerat ive changes, brain 
t rauma, burns, or neuromuscular problems. Classically, 
these alterat ions produce 2 types of st if fness: ext rinsic 
predominance and int rinsic predominance. In pract ice, 
cases of mixed st if fness are the most  common (with ext rinsic 
predominance).1

St if fness with ext rinsic predominance includes all those 
st ructures that  can limit  elbow mobilit y (j oint  capsule, 
heterotopic ossifi cat ion, skin cont ractures, and marginal 
osteophytes) with integrity of the j oint  surface. Treatment  
will vary according to the cause of the pat ient ’s problem, 
which makes an understanding of all of the factors implicated 
a crit ical step for planning a given surgical procedure.

Based on a series of  pat ient  int erviews,  t he arc of 
funct ional mobil i t y was defi ned as between 30–130°. 
Wit h t his arc of  mobil i t y,  pat ient s were able t o perform 
90% of  al l  t heir act ivit ies. 2 Normal elbow mobil i t y,  as 
defi ned by t he American Academy of  Ort hopaedic 
Surgeons,  ranges between 0 and 145°.  A 50% reduct ion in 
elbow mobil i t y can cause an 80% reduct ion in t he 
funct ional it y of  t he upper l imb. 3 Each pat ient ’s individual 
needs must  be evaluated before surgery,  since some 
occupat ions have specifi c requirements (above al l  for 
complete extension).

Aetiopathogenesis

The reasons for predisposit ion to elbow st if fness are 
unknown, but  several causes have been postulated, such as 
a highly congruent  j oint , the existence of 3 cont inuous 
j oints within the same synovial j oint  cavity, and anatomical 

proximity to ligaments in the j oint  capsule and surrounding 
muscles. The nature of the j oint  capsule has been studied, 
showing a predisposit ion to biochemical and st ructural 
changes, even after minor t rauma, that  produces a 
thickening and loss of elast icity in the t issues that  leads to 
a loss of movement  in the elbow (fi g. 1). In the j oint  capsules 
with st if fness, increases in collagen crosslinks and decreases 
in proteoglycan content  and total water content  have been 
shown.4

In the t reatment  of int ra-art icular fractures, the goal is 
to achieve a congruent  j oint  and stable osteosynthesis that  
allows proceeding with an early mobilit y protocol. Non-
adherence to these t reatment  principles can lead to an 
increase in the incidence of post -t raumat ic elbow st if fness. 
A prolonged immobilizat ion period is another isolated 
aet iopathogenic factor that  must  be avoided when 
possible.

Indications

Those pat ient s wit h a l imit ed range of  extension greater 
t han 30° are candidates for surgery.  Some pat ient s wit h 
less t han 30° extension and wit h pain upon st ret ching t he 
elbow or t hat  l imit s t heir professional or vocat ional 
act ivit y can also be candidates for correct ive surgery. 
The loss of  fl exion can l imit  daily hygienic act ivit ies and 
also must  be considered as an indicat ion for surgery.  The 
t reatment  obj ect ive must  be t o reach a funct ional arc of 
movement  f ree of  pain.

las est ructuras neurovasculares locales. La capsulectomía abierta ha demost rado buenos 
resultados y es capaz de conseguir una ganancia de 50° en la mayor parte de los casos. 
Los casos con lesión art icular se pueden t ratar con una art roplast ia de interposición o con 
una prótesis de codo, dependiendo de la edad y del grado de daño art icular.
© 2009 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.

Figure 1 Anterior and posterior capsule following resect ion. 

Note the capsular thickening.
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Table 1 Results of arthroscopic capsular release

Author (year) No. pat ients Procedure Mean follow-up  Medial Mean Mean Results and complicat ions

    t ime (range) preoperat ive postoperat ive mobilit y

     mobilit y (°) mobilit y (°) improvement  (°)

Byrd (1994) 5 Radiocapitellar debridement   24 months (12–41) 41–124 30–138 44 Mobilit y and painful crepitus

   following radial head       improved in all pat ients

   fractures

Timmerman  19 Debridement  and 29 months (12–51) 29–123 11–134 29 80% of results were good

 and Andrews    manipulat ion      or excellent

 (1994)        2 repeated arthroscopies

        

Kim et  al (1995) 25 Removal of loose bodies,  25 months (12–46) 21-113 14–130 24 92% sat isfact ion

    osteophyte excision,      VAS improved from 2.8 to 4.6

anterior capsulectomy,      Two t ransitory neuropraxias

abrasion arthroplasty,       f rom the median nerve

and part ial resect ion      An inst rumental break

of the radial head     One reoperat ion for cont inued

Phillips and  15 Removal of loose bodies,   37.7–117.1 5.9–135.4   Pain improvement  in all 

 St rasburger    osteophyte excision,    (80.1)  (130.2)   pat ients

 (1998)    anterior capsulectomy      

(not  in athletes – 6 points) 

and posterior debridement    

st if fness

Savoie et  al  24 Debridement , part ial 32 months (24–60) 40–90 8–139 81 Signifi cant  reduct ion of pain

 (1999)   olecranon and coronoid       in all pat ients

   resect ion, and fenest rat ion      (VAS: 8.2-2.2)

   of the olecranon fossa     One heterotopic ossifi cat ion

        One superfi cial infect ion

Kim and Shin  63 Removal of loose bodies,  42.5 months 73 123 50 92% pat ient  sat isfact ion. 

 (2000)    osteophyte excision,       Symptom durat ion was less

anterior capsulectomy,       than one year and

abrasion arthroplasty       correlated with greater

and posterior debridement       mobilit y improvement

Ball et  al (2002) 14 Debridement , osteophyte  One year 35–117 9–133 42 All pat ients were sat isfi ed

   resect ion, and anterior   minimum     with results. Recuperat ion

   and posterior capsulectomy  (12–29 months)      of extension is more 

predictable
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Several possible surgical opt ions exist  for the t reatment  
of these pat ients, including the use of less invasive 
therapeut ic protocols, such as arthroscopy, as well as open 
surgical techniques. The choice of an arthroscopic technique 
or a convent ional open surgery is based on individual 
aet iological factors and the experience of the surgeon. 
Independent  of the surgical opt ion used, achieving a 
congruent  j oint  is a basic condit ion for determining the 
success of the procedure. Sat isfactory results can be 
achieved with a simple capsulectomy for mild j oint  
condit ions, as long as the cent ral art icular axis is unscathed 
and the clinical evaluat ion shows acceptable j oint  
congruency. When more advanced j oint  damage exists that  
is associated with st if fness, an interposit ion arthroplasty 
must  be considered.

Contraindications

The pat ient  must  be compliant  and dedicated, since the 
postoperat ive t reatment  and rehabilitat ion are essent ial 
for opt imal results. Any pat ient  that  does not  comply with 
these requirements should not  be a candidate for surgery, 
since this is one of the factors implicated in obtaining 
inferior results in younger pat ients.5

Alternatives to surgical treatment-
prevention

A cent ral obj ect ive for elbow t raumas is to reduce 
infl ammat ion and oedema. In order to achieve this, the use 
of ant i-infl ammatory drugs, local applicat ion of cold, 
compressive bandages, and act ive exercises can be 
benefi cial.  It  is necessary to go through a cont rolled physical 
therapy programme so that  the pat ient  learns to avoid 
episodes of muscular antagonism that  limit  mobilit y and 
induce pain. The use of splints has been the point  of much 
debate in the t reatment  of these pat ients. Basically, two 
types of splints exist :  stat ic and dynamic splints. Current ly, 
the preference of the maj ority of surgeons is for stat ic 
splints, in which the pat ient  cont rols the st retching of the 
t issues. In any case, it  is important  to prevent  capsular 
damage (haemorrhages or part ial tears) with the use of this 
type of t reatment .1,3

Surgical treatment: capsulectomy

Arthroscopic treatment

Arthroscopic techniques have entailed a maj or advance in 
t reatment  of an important  group of pat ients with post -
t raumat ic and degenerat ive elbow st if fness. Most  
neurovascular complicat ions that  are produced during 
elbow arthroscopy are associated with techniques that  
include anterior arthroscopic capsulectomy, for which only 
those surgeons that  are highly familiarized with arthroscopic 
elbow anatomy should perform this procedure. Nevertheless, 
exist ing results (table 1) confi rm the effi cacy of this 
technique.6-12

Surgical technique

The pat ient  is placed in lateral lying posit ion with the arm 
on a specially designed support  for elbow arthroscopy. It  is 
preferable to use general anaesthesia because it  provides 
an adequate cont rol of pain, a complete muscular relaxat ion 
during the procedure, and immediate postoperat ive 
explorat ion of the neurovascular state of the pat ient . A 
4mm arthroscope with a 30° angle of vision is used with 
gravity-fed serum and low pump pressure (30–40 mmHg). 
Ischaemia is employed systemat ically, avoiding its prolonged 
use for more than 90 min. Otherwise, the ischaemia sleeve 
is lowered and replaced following a period of reperfusion. 
The j oint  must  be distended with serum before insert ing 
the arthroscope. The volume received in these cases can be 
less than 10 cc (normal: between 20–30 cc), since the 
distance from bones and neurovascular st ructures is lower 
than in other procedures and, as such, increases the risk of 
complicat ions.  

Cont rol of the ulnar nerve during the procedure is 
essent ial,  and in those cases with previous t ransposit ion of 
the ulnar nerve, an open surgery is required or, at  the least , 
the approach must  be over the ulnar nerve, ident ifying it  
before proceeding with the elbow arthroscopy. When 
preoperat ive fl exion is at  100-110°, a t ransposit ion or 
decompression of the ulnar nerve is recommended. In any 
case, if  the ulnar nerve is unstable following release or in 
cases where subj acent  damage can compromise the integrity 
of the nerve, it  must  be t ransposed.  A diagnost ic arthroscopy 
is performed through the proximal anterior portals 
(anteromedial and anterolateral).  The use of separators, as 
described by O’ Driscoll,13 facilitates int ra-art icular 
procedures and can signifi cant ly reduce the number of 
complicat ions. Debridement  of the int ra-art icular 
adherences and a synovectomy is performed in both j oints 
(radiocapitellar and ulnohumeral) through these two 
portals. If  an associated bone procedure is required, this 
must  be done before start ing the capsulectomy. The 

Figure 2 Arthroscopic image of an anterior capsulectomy 

with a basket  clamp. Fibres of the brachialis muscle can be 

observed behind the capsule (view from the anterolateral 

portal).



130 R. Barco Laakso et  al

capsulectomy is commenced with the opt ics in the 
anterolateral portal and the basket  clamp at  the 
anteromedial portal,  progressing into the radiocapitellar 
region, where the posit ion of the inst ruments must  be 
inverted. In this zone, the radial nerve is in close contact  
with the capsule, necessitat ing a met iculous and careful 
dissect ion in order to avoid iat rogenic complicat ions. Once 
the capsulectomy has been performed, the procedure is 
completed with a motorized resector without  suct ion (fi g. 
2).

The posterior part  of the arthroscopy is performed 
through the posterior and posterolateral portals. The 
posteromedial region, where the ulnar nerve is located, 
must  be protected throughout  the procedure. The 
synovectomy is completed, along with resect ions of the 
olecranon osteophytes and fossa. The posterolateral gut ter 
debridement  is performed with vision in the cent ral portal 
and the resector in the posterolateral portal,  although a 
mediolateral portal may also be necessary (soft  point ) for 
resect ion of scar t issue in the posterior area of the 
radiocapitellar j oint . Postoperat ive t reatment  is similar to 
the procedure used for open surgery since the technical 
obj ect ive is the same even though the surgical technique 
used is dif ferent .

Open capsulectomy

Open arthrolysis includes resect ion of the capsule and 
osteophytes through a lateral approach (column procedure14) 
or through a medial approach (over the top15).  The anterior 
approach is current ly lit t le used.16 The results from these 
open surgery techniques are summarized in table 2.

Lateral approach

This approach is used in most  cases t hrough a longit udinal 
posterior incision.  This incision also al lows access t o t he 
medial side t hrough t he same cutaneous approach.  The 
disadvantage is t hat  t he subcutaneous dissect ion is larger 
and could produce problems for wound heal ing.  The 
advantages of  t he use of  a lat eral column approach 
include t he possibil i t y of  access t o t he 3 elbow j oint s, 
simpl icit y in t he surgical approach,  t he use of  an 
int ernervous muscular plane,  and t he absence of 
morbidit y arising f rom the disinsert ion of  t he fl exopronator 
muscular mass. 17 The use of  a posterior cutaneous incision 
permit s rapid access for release of  t he ulnar nerve and 
resect ion of  t he posterior fascicule of  t he col lat eral 
medial l igament . 18 

The lateral approach described by Mansat 14 requires 
disinsert ion of  the extensor mass, and the dissect ion can 
be distally extended through a Kocher approach while 
maintaining the integrit y of  the ulnar lateral collateral 
l igament .  The t riceps and anconeus muscles are ret racted 
posteriorly (posterior column procedure) and the extensor 
mass is ret racted anteriorly (anterior column procedure). 
All muscle dissect ions are made before performing the 
capsulotomy and capsulectomy in order to facil it ate the 
procedure. The anterior dissect ion must  be very met iculous, 

since the anterior neurovascular st ructures (radial and 
median nerves) are cont iguous with the plane of  dissect ion. 
The separat ion of  the anterior brachialis exposes the 
capsular plane for resect ion of  a capsular t riangle f rom 
the lateral base towards the medial sect ion of  the j oint . 
The terminal extension is performed through a cont rolled 
manipulat ion or by cut t ing the medial capsule.  In cases of 
technical diffi cult ies,  a medial approach can be used to 
fi nalize the medial capsulectomy. In the posterior plane, 
once the dissect ion between the t riceps and capsular 
plane has been made, the capsulectomy can proceed. 
Once the anterior and posterior capsulectomies have been 
performed, the arc of  mobil it y is tested along with the 
presence of  bone impingement .  In this case, the use of  a 
bur,  chisel,  or osteotome can facil it ate whatever 
osteophyte resect ions are deemed necessary (fi gs.  3,4,  5, 
6,  7 and 8).

Medial approach15

When this approach is used through a medial incision in the 
skin, the medial antebrachial cutaneous nerve crosses the 
anterior part  of the cut , and must  be protected. Once the 
dissect ion of the ulnar nerve has been performed, this is 
protected and an incision follows that  goes along the length 
of the supracondyle crest  separat ing the t riceps posteriorly 
in an analogous way to the previously described technique. 
The intermuscular septum must  be ident ifi ed and part ially 
resected in the next  step in order to perform an anterior 
t ransposit ioning of the nerve and facilitate ident ifi cat ion of 
the capsular plane. In order to perform the anterior 
capsulectomy, the dissect ion is cont inued from the 
supracondyle crest  towards the inferior third of the 
fl exopronator mass in order to respect  the medial collateral 
ligament  that  lies beneath this muscle layer. The fl exors are 
ret racted along with the anterior brachialis and, once the 
capsule is in view, the resect ion commences. Next , the ulnar 
nerve is subcutaneously t ransposed to an anterior posit ion.

Although some authors use an external fi xator as an 
adj uvant  for surgical t reatment  of severe st if fness, no 
signifi cant  dif ferences have been found when comparing 
groups of pat ients with and without  external fi xators, 
except  in those cases in which the elbow is unstable 
following the capsulectomy.1,20

Postoperative plan

In both approaches,  t he layers are closed over one or two 
deep drainages and t he arm is placed in extension wit h 
t he help of  a padded anterior spl int  in order t o l imit  
art icular haemorrhage during t he fi rst  24–48 hrs.  Once 
t he spl int  is removed,  t he pat ient  is placed in a cont inuous 
passive mot ion machine for 3–5 days unt i l  t he pat ient  can 
act ively col laborate in rehabil i t at ion.  The use of  an 
int erscalenic or axil lary catheter helps t o cont rol 
postoperat ive pain and improves t he fulfi lment  of  t he 
rehabil i t at ion plan.

Upon discharge, the pat ient  is inst ructed to perform 
terminal fl exion and extension exercises with the help of an 
act ive elbow orthesis and to sleep with the arm alternately 
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Table 2 Results from open capsular release

Author (year) No. pat ients Procedure Mean follow-up  Medial preoperat ive Mean postoperat ive Mean mobilit y Results and complicat ions

   t ime (range) mobilit y (°) mobilit y (°) improvement  (°) 

Cohen and  22 Lateral approach 29 months (15–73) 74 129 55 Improvement  of pronosupinat ion

 Hast ings    with ligamentous      f rom 135 to 159° (24°)

 (1998)   preservat ion     Pain and funct ion improved 

        signifi cant ly

Tsuge et  al  43 Lateral approach 9.2 years 35 94 59 88% had sat isfactory results. 

 (1998)   with z-sect ion   (3–19 years)     Many cases required

    of the ulnar LCL       release of the collateral

and an approach       radial ligament . Seven

from the posterior      cases included

part  of the LCM       interposit ioning with

from the radial       fasciae latae with mean

side      improvement  of 68

Mansat   38 Column procedure 43 months 49 94 45 82% of pat ients sat isfi ed

 et  al (1998)    (24–74)    89% presented improvement  

        in their last  visit

       11% lost  24° in accordance with 

        their preoperat ive situat ion

Ring et  al  46 Anterior 48 months  103 53 Nine pat ients with 2° and with

 (2006)    capsulectomy       the procedure achieved an 

addit ional 24° improvement
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in extension and fl exion. The use of the orthesis is prolonged. 
In accordance with the evolut ion of the pat ient , it  can be 
used anywhere from 6 to 12 weeks, and the home 
rehabilitat ion programme can be modifi ed depending on 
the improvement  obtained and the preoperat ive defi cit .  On 
occasion, the rehabilitat ion programme can last  up to 6 
months, and the pat ient  must  be not ifi ed of this in order to 

achieve the necessary therapeut ic compliance. Indometacin 
is used at  high doses for a minimum of 3 weeks in order to 
prevent  heterotopic ossifi cat ions.

Interposition arthroplasty

The indicat ion for interposit ion arthroplasty is based on the 
presence of art icular damage.21 When there is signifi cant  
damage to the j oint  surface, interposit ioning or prosthet ic 

Figure 3 Clinical case of a 28-year-old pat ient  with previous 

elbow t rauma antecedents. These are the preoperat ive 

extension images.

Figure 4 Preoperat ive fl exion. 

Table 3 Results of interposit ion arthroplasty in post - t raumat ic elbows

Author (year) No. pat ients Procedure Mean follow-up  Medial Mean Results and complicat ions

    t ime (range) preoperat ive  postoperat ive

    mobilit y (°) mobilit y (°) 

Morrey et  al  6 Fascia 33 mo (22–49) 26.6 (65–91.6) 106.7 80% obtained good results.

 (1990)      (28.3–135) 88% had no pain.

      One pat ient  with 

        neurot rophic impairment

      100% sat isfact ion.

Cheng et  al  10 Fasciae 51.8 mo  69.4 98.3 69% had no pain or mild.

 (2000)   latae  (10–121)  (38.5–107.9)  (42.5–140.9) Four pat ients had 

        unsat isfactory results.

      8 complicat ions (ulnar 

        lesion, donor zone, pin 

infect ion).

      Instabilit y was correlated 

       with poorer results.

      At  31%, a TEP evaluat ion 

       was performed.

Larson et  al  27 Allograft  6 to 51 (49–100) 97 (28–125) 4 out  of 5 pat ients with 
 (2008)   from the  (2.9–10.5)    instabilit y had poor
   Achilles      results. 7 reintervent ions
   tendon     were performed.
      At  16%, a TEP evaluat ion was 

       performed.

TEP: Total elbow prosthesis
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subst itut ion must  be considered in accordance with the age 
of the pat ient .

An extended Kocher approach is usually employed, 
including a more intensive disinsert ion of the anconeus and 
t riceps. In these cases, a disinsert ion of the ulnar bundle of 
the radial collateral ligament  is often necessary, which 
permits access to the elbow j oints. Occasionally, the medial 
side must  be accessed and the medial collateral ligament  
released, at tempt ing to respect  the anterior part .  The j oint  
surface is then regularized and covered by the reconst ruct ion 
material of choice. Results have been promising when using 
allografts from the Achilles tendon, although fascial t issues 
have also been used (table 3).1,22 This material is fi xed 

through a series of t ransosseous points with the aid of 
anchors. In the case of ligamentous defi cit ,  2 lateral bundles 
are reconst ructed and preserved from the graft  (one medial 
and the other lateral) for reconst ruct ion of the ulnar lateral 
collateral and medial collateral ligaments. When a 
ligamentous reconst ruct ion is required, the use of an 
external art iculated fi xator is recommended to permit  
immediate mobilit y with a low level of dist ract ion.

It  is important  to dist inguish an elbow mainly suffering 
from st if fness from one with degenerat ive changes and pain 
but  mobile, since results obtained will be signifi cant ly 
dif ferent . In a study of fascial interposit ioning in 25 pat ients 
for int rinsic st if fness, 90% of them were sat isfi ed with 
results at  their 5 year follow-up, with a mean improvement  
in extension of 63 to 30° and in fl exion of 93 to 126°.1 In 
another study, 13 pat ients with painful osteoarthrit is and 
limited range of movement  due to pain were analysed, in 
which a t riceps allograft  was used. After the fi ve-year follow 

Figure 5 Preoperat ive radiograph. Lateral view.

Figure 6 Preoperat ive radiograph. Anteroposterior view. 

Figure 7 Clinical image with postoperat ive fl exion.

Figure 8 Clinical image with postoperat ive extension. This 

pat ient  will be immobilized in an extension glove for about  48 

hrs durat ion.
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up period, the percentage of pat ients sat isfi ed with the 
procedure was 77%. The presence of preoperat ive instabilit y 
was correlated with a worse clinical result .22 The use of an 
Achilles tendon allograft  was analysed in a study of 69 
pat ient  subj ects with infl ammatory arthropathies and post -
t raumat ic osteoarthrit is. In the evaluat ion of 38 pat ients 
with survival of the allografts, mobilit y improvement  
averaged an increase from 51° preoperat ive to 97° 
postoperat ive, and an improvement  on the Mayo Elbow 
Performance Score (41° preoperat ive-65° postoperat ive) 
and the Disabilit ies of the Arm, Shoulder, and Hand. 23,24 
Pat ients with post -t raumat ic osteoarthrit is obtained poorer 
results than those with infl ammatory arthropathies. 
Nevertheless, 31 pat ients claimed to have had an 
improvement  following the procedure. Those pat ients that  
presented with preoperat ive ligament  instabilit y showed 
poorer results in spite of the effort  made for surgical 
reconst ruct ion. As such, the authors advised not  to perform 
this procedure in pat ients with preoperat ive instabilit y. This 
procedure must  be considered only as a salvage technique, 
especially indicated in young pat ients with infl ammatory 
arthropathy or post -t raumat ic osteoarthrit is with loss of 
movement  as a cent ral symptom. It  does not  eliminate pain 
ent irely, or achieve a complete arc of movement , but  it  is a 
procedure that  can gain t ime and funct ion for the elbow in 
order to avoid a total arthroplasty of the elbow.25

Replacement arthroplasty

Very lit t le has been published on the t reatment  of elbow 
st if fness using elbow arthroplasty. This procedure is probably 
only recommendable in older pat ients who have no possibilit y 
of an alternat ive t reatment  and who understand the 
rest rict ions that  are implicated by the implantat ion of a 
total arthroplasty of the elbow. In a review of 13 pat ients 
with preoperat ive mobilit y less than 30° (including 
arthrodesis), an assembled implant  was used.26 Mobilit y 
improved from 7° preoperat ive to 67° postoperat ive. At  the 
63-month follow-up, 10 of the pat ients were sat isfi ed with 
the procedure. Seven complicat ions were recorded, 
including 2 deep infect ions. The authors acknowledge the 
diffi culty of this procedure and recommend conserving the 
integrity of the extensor apparatus, the importance of 
balancing soft  t issues and the use of an assembled implant .

The result  of an assembled elbow arthroplasty following a 
previous interposit ion arthroplasty was analysed in a study of 
12 pat ients.27 The mean survival t ime of the interposit ioning 
was 10 years. The mean pat ient  age for implantat ion of the 
assembled prosthesis was 50 years. At  the end of the follow-
up, 10 of the 12 pat ients were sat isfi ed with the procedure. 
The clinical improvement  of the pat ients, according to the 
Mayo Elbow Performance Score, was 48 points. Two pat ients 
required a second operat ion due to loosening of the humeral 
component  and wear of the polyethylene.

Complications

Complicat ions can arise from the t reatment  of st if fness, 
related to soft  t issue scarring, damage to neurovascular 

st ructures, or recurrence of st if fness or persistence of 
pain.

Problems in the wound are infrequent , although seromas 
have been described to appear when a posterior longitudinal 
incision is used to access the lateral or medial side in 
relat ion to the extensive subcutaneous dissect ion.

Neurovascular damage can be related to the surgical 
approach in both arthroscopic and open techniques. 
Fortunately, the maj ority of lesions that  are produced are 
neuropraxias that  recuperate spontaneously, although there 
are cases described of complete inj uries to the radial and 
median nerves.28,29 If  a preoperat ive compromised ulnar 
nerve goes unnot iced or is not  released following increased 
fl exion mobilit y, this can produce failure due to pain or 
progressive loss of fl exion following an apparent ly successful 
surgery.

Early recurrence of st if fness, especially in extension, can 
be resolved in some cases by a closed manipulat ion under 
anaesthesia within the fi rst  weeks after the intervent ion. A 
secondary reintervent ion achieves only mild improvements 
and must  be counterweighed against  the risks that  are 
associated with a new operat ion.19 A progressive decrease in 
mobilit y improvement  should give suspicion of the presence 
of heterotopic ossifi cat ions. The use of indometacin in high 
doses for three weeks following surgery appears to be an 
effi cient  mode of prevent ion.

Conclusion

A greater understanding of the causes of st if fness, increased 
anatomical knowledge, and references for bet ter t reatment  
have generated an environment  of t rust  and confi dence 
among specialists for the t reatment  of this problem. The 
advent  of new arthroscopic techniques has created new 
expectat ions for t reatment  of these inj uries, and has been 
shown to be as successful as open surgery, although the 
potent ial for neurovascular complicat ions and high level of 
surgical experience required limit  their expanded use. In 
cases of art icular damage, an interposit ion arthroplasty can 
be a palliat ive solut ion that  is capable of extending basic 
usage of the elbow and does not  impede a successful later 
intervent ion for a total elbow prosthesis.

It  is crit ical that  the pat ient  comprehend the surgical 
procedure, the possible neurovascular complicat ions, the 
tedious rehabilitat ion programme, and the possible 
funct ional limitat ion in cases of j oint  damage in order to 
obtain full collaborat ion from the pat ient  for the purpose of 
maximizing results and achieving a sat isfactory percept ion 
of the procedure.

References

1. Morrey BF. Post -t raumat ic cont racture of the elbow. Operat ive 

t reatment , including dist ract ion arthroplasty. J Bone Joint  

Surg. 1990;72A:601-18.

2. Morrey BF, An K, Chao EYS. Funct ional evaluat ion of the elbow. 

In: Morrey BF, editors. The elbow and its disorders. Philadelphia: 

WB Saunders; 2000. p. 86-97.

3. Soj berg JO. The st if f  elbow. Acta Orthop Scand. 1996;67:626-

31.



Elbow st if fness 135

4. Akeson WH, Amiel, Abel MF, Garfi n SR, Woo SL. Viscoelast ic 

propert ies of st if f  j oints: A new approach in analyzing j oint  

cont racture. Biomed Mater Eng. 1993;3:67-73.

5. Stans AA, Maritz NG, O’ Driscoll SW, Morrey BF. Operat ive 

t reatment  of elbow cont racture in pat ients 21 years of age or 

younger. J Bone Joint  Surg. 2002;89A:382-7.

6. Byrd JW. Elbow arthroscopy for arthrofi brosis after type i radial 

head fractures. Arthroscopy. 1994;10:162-5.

7. Timmerman LA, Andrews JR. Arthroscopic t reatment  of post -

t raumat ic elbow pain and st if fness. Am J Sports Med. 

1994;22:230-5.

8. Kim SJ, Kim HK, Lee JW. Arthroscopy for limitat ion of mot ion of 

the elbow. Arthroscopy. 1995;11:680-3.

9. Phill ips BB, St rasburger S. Arthroscopic t reatment  of 

arthrofi brosis of the elbow j oint . Arthroscopy. 1998;14:38-44.

10. Savoie III FH, Nunley PD, Field LD. Arthroscopic management  of 

the arthrit ic elbow: Indicat ions, technique and results. J 

Shoulder Elbow Surg. 1999;8:214-9.

11. Kim SJ, Shin SJ. Arthroscopic t reatment  for limitat ion of mot ion 

of the elbow. Clin Orthop. 2000;375:140-8.

12. Ball CM, Neunier M, Galatz LM, Calfee R, Yamaguchi K. 

Arthroscopic t reatment  of post -t raumat ic elbow cont racture. J 

Shoulder Elbow Surg. 2002;11:624-9.

13. O’ Driscoll SW. Elbow arthroscopy: The future. In: Morrey BF, 

editors. The elbow and its disorders. Philadelphia: WB Saunders; 

2000.

14. Mansat  P, Morrey BF. The “ column procedure” : A limited surgical 

approach for the t reatment  of st if f  elbows. J Bone Joint  Surg. 

1998;80A:1603-15.

15. Kasparyan NG, Hotchkiss RN. Dynamic skeletal fi xat ion in the 

upper ext remity. Hand Clin. 1997;13:643-63.

16. Urbaniak JR, Hansen PE, Beissinger SF, Aitken MS. Correct ion of 

post -t raumat ic fl exion cont racture of the elbow by anterior 

capsulotomy. J Bone Joint  Surg. 1985;67A:1160-4.

17. Cohen MS, Hast ings II H. Post -t raumat ic cont racture of the 

elbow: Operat ive releases using a lateral collateral ligament  

sparing approach. J Bone Joint  Surg. 1998;80B:805-12.

18. Tsuge K, Murakami T, Yasunaga Y, Kanauj ia RR. Arthroplasty of 

the elbow. Twenty years’  experience of a new approach. J Bone 

Joint  Surg. 1987;69B:116-20.

19. Ring D, Adey L, Zurakowsky D, Jupiter JB. Elbow capsulectomy 

for post -t raumat ic elbow st if fness. J Hand Surg. 2006;31:1264-

71.

20. Ring D, Hotchkiss RN, Guss D, Jupiter JB. Hinged elbow fi xat ion 

for severe elbow cont racture. J Bone Joint  Surg Am. 

2005;87:1293-6.

21. Vaquero J, Anchuela J, Pérez A, Taboada JL. Art roplast ias de 

interposición de codo. Rev Ortop Traum. 1994;38:203-8.

22. Cheng SL, Morrey BF. Treatment  of the mobile, painful arthrit ic 

elbow by dist ract ion interposit ion arthroplasty. J Bone Joint  

Surg Br. 2000;82:233-8.

23. Morrey BF. Funct ional evaluat ion of the elbow. In: Morrey B.F., 

editors. The elbow and its disorders. 2 ed. Philadelphia, W.B.: 

Saunders Co.; 1993.

24. Hudak PL, Amadio PC, Bombardier C, The Upper Ext remity 

Collaborat ive Group (UECG). Development  of an upper 

ext remity outcome measure: The DASH (Disabilit ies of the 

erm, shoulder, and hand). Am J Indust  Med. 1996;29:602.

25. Larson AN, Morrey BF. Interposit ion arthroplasty with an achilles 

tendon allograft  as a salvage procedure for the elbow. J Bone 

Joint  Surg Am. 2008;90:2714-23.

26. Mansat  P, Morrey B. Semiconst rained total elbow arthroplasty 

for ankylosed and st if f  elbows. J Bone Joint  Surg. 2000;82A:1261-

8.

27. Blaine TA, Adams R, Morrey BF. Total elbow arthroplasty after 

interposit ion arthroplasty for elbow arthrit is. J Bone Joint  Surg 

Am. 2005;87:286-92.

28. Haapaniemi T, Berggren M, Adolfsson L. Complete t ransact ion 

of the median and radial nerves during arthroscopic release of 

post t raumat ic elbow cont racture. Arthroscopy. 1999;15:

784-7.

29. Jones GS, Savoie III FH. Arthroscopic capsular release of fl exion 

cont ractures (arthrofi brosis) of the elbow. Arthroscopy. 1993;

9:277-83.


