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Abstract

Purpose:  Monteggia inj uries are a rare occurrence (2% of all elbow fractures), and inveterate 

cases are ext remely unusual. We present  3 cases t reated by means of open reduct ion and 

reconst ruct ion of the annular ligament  with a st rip of t riceps fascia.

Mat erials and met hods:  The mean age of the 3 pat ients was 7 years (range: 5-9). Two of 

them were male and all presented with type 1 Bado inj uries on the right  side. All 3 were 

t reated by means of the Bell Tawse technique as modifi ed by Lloyd-Roberts and Bucknill;  one 

of the pat ients was also subj ected to ulnar osteotomy.

Result s:  There were no complicat ions. After a mean follow-up of 35 months (range: 9-84) 

all pat ients achieve a funct ional fl exion-extension range. They experienced a slight  loss of 

pronosupinat ion but  they reported no rest rict ions to their act ivit ies of daily living or any 

funct ional impairment .

Conclusions:  The modifi ed Bell-Tawse technique is an effect ive method, even if  it  leads to a 

slight  loss of mobilit y, especially in terms of pronosupinat ion. The long-term results of this 

technique are bet ter than those achieved with a late excision of the dislocated radial head.

© 2007 SECOT. Published by Elsevier España, S.L. All rights reserved.
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Lesión de Monteggia inveterada. Resultados con la técnica de Bell-Tawse modifi cada 

en tres caso

Resumen

Obj et ivo:  La lesión de Monteggia es poco frecuente (el 2% de las fracturas de la región 
del codo) y los casos inveterados son muy raros. A cont inuación se presentan 3 casos 
t ratados mediante reducción abierta y reconst rucción del ligamento anular con fascia 
t ricipital.
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Introduction

In 1814, Giovanni Monteggia described an inj ury that  carries 
his name: it  is an ulnar Shaft  fracture accompanied by radial 
head and proximal radioulnar j oint  dislocat ion1.  Since then, 
a large number of variants of Monteggia’s original fracture-
dislocat ion have been ident ifi ed1,2.  The ulna may present  
with a complete fracture, a greenst ick fracture or a plast ic 
deformity1,2.  José Luis Bado used the direct ion in which the 
radial head was dislocated in order to dist inguish several 
types of Monteggia fracture: anterior or type I,  posterior or 
type II,  lateral or type III,  and associated to a radial fracture 
or type iv1,2.  Bado type i fractures account  for around 70% of 
all Monteggia inj uries in children1,2.

Monteggia fracture dislocat ion is relat ively infrequent  in 
children (2% of elbow fractures)1,2.  This inj ury can produce 
a high number of complicat ions3,  largely due to init ial 
diagnost ic errors (such as confusing it  with an isolated ulnar 
Shaft  fracture), or even go unnot iced4,5.  When these inj uries, 
especially radial dislocat ion, go unnot iced or are 
inadequately t reated they generate though problems such 
as pain, limited elbow fl exion, cubitus valgus, valgus 
instabilit y of elbow, late ulnar nerve and posterior 
interosseous nerve palsy or anterior radial and interosseous 
nerve palsy3,6.

That  late diagnosis (after over a month) of proximal 
radioulnar dislocat ion remains a therapeut ic challenge is 
evident  from the numerous procedures that  have been 
described for it s t reatment 7-15.  Some authors suggest  keeping 
the radial head dislocat ion inveterate unt il skeletal maturity 
and carry out  an excision of the lead if  there is pain or 
funct ional limitat ion10.  Other authors propose late 
reconst ruct ion of the annular ligament , accompanied of 
radial shortening or a correct ive ulnar osteotomy8-14.  If  
Monteggia’s fracture is relat ively recent  (up to 2 years old) 
the best  solut ion is to restore forearm anatomy by following 
the same principles as in the acute phase: correct  the ulnar 
angulat ion and reduce the radial dislocat ion9.  Obviously 
both of these require open surgery: an osteotomy, a 
correct ive procedure and fi xat ion of the ulna, as well as 
open reduct ion with reconst ruct ion of the annular ligament  
to address the radial dislocat ion. Bell-Tawse’s technique 
involves using a t riceps tendon fascial graft  in order to 
reconst ruct  the annular ligament 13.  Treatment  of cases with 

over 2 years’  evolut ion is ext remely cont roversial and each 
case must  be evaluated individually10,12.

This review presents 3 cases of chronic post -t raumat ic 
dislocat ion of the radial head, t reated with the Bell-Tawse 
technique as modifi ed by Lloyd-Roberts and Bucknill14.

Case reports

From the year 2000 to 2007, 3 children under 14 years of 
age presented at  the Department  of Pediat ric Orthopedic 
and Trauma Surgery with an inveterate Monteggia fracture-
dislocat ion sustained over one month before.

Two of  t he children were male and mean age of  t he 
series was 7 years (range:  5-9).  Al l  inj uries had occurred 
on the right  side fol lowing a fortuit ous fal l .  In 2 cases, 
t hey had gone unnot iced,  while in t he third it  had been 
diagnosed as an isolated ulnar shaf t  f racture.  Al l  3 inj uries 
were discovered in t he course of  an x-ray evaluat ion made 
fol lowing minor t rauma for a neoplasm in t he antecubit al 
fossa (fi g.  1) or for pain and persistent  funct ional 
l imit at ion.  Time elapsed f rom inj ury t o diagnosis was 5.6 
months (range:  3-7) and al l  inj uries were Bado t ype I 
(t able 1).

At  the t ime of consultat ion all 3 children reported mild to 
moderate pain and disrupted elbow range of mot ion. Mean 
init ial fl exion was 113.33° (range: 100°-125°), with a mean 
fl exion lag of 16.6° (range: 30°-5°); mean extension lag was 
10°; one child (case 1) presented with a limitat ion to 
pronosupinat ion (70° loss of de pronat ion and 80° of 
supinat ion). Bauman’s angle was symmetrical in 2 children 
and one case (case 1) presented with init ial cubitus valgus.

Radiographs were performed with the elbow fl exed at  
90° in the lateral posit ion and with the palm of the hand 
facing down. This affords a t ruly anteroposterior view of 
the forearm and a lateral view of the elbow and it  allows 
ident ifi cat ion of ulnar curvature or radial head dislocat ion. 
X-rays of the cont ralateral arm were also performed in all 
cases to compare ulnar morphologies.

The same surgical team t reated all the children by means 
of open reduct ion and annular ligament  reconst ruct ion 
through a classical Boyd approach. The graft  used was 
lateral st rip of t riceps fascia (Bell-Tawse technique as 
modifi ed by Lloyd-Roberts and Bucknill)13,14,  as well as 

Casos cl ínicos:  La edad media de los 3 suj etos era de 7 años (rango de 5 a 9), 2 de ellos 
eran varones y todos presentaban lesiones t ipo I de Bado en el lado derecho. Los 3 reci-
bieron t ratamiento mediante técnica de Bell-Tawse modifi cada por Lloyd-Roberts y Buc-
knill;  en un enfermo se asoció osteotomía cubital.
Result ados:  No se presentaron complicaciones. Tras un seguimiento medio de 35 meses 
(rango de 9 a 84) todos los suj etos consiguieron un arco de fl exoextensión funcional con 
una pérdida leve de pronosupinación, pero no se detectaron rest ricciones en las act ivi-
dades de la vida diaria ni défi cit  funcional.
Conclusiones:  La técnica de Bell-Tawse modifi cada es un método efect ivo, aun cuando 
produce una pérdida leve de movilidad, especialmente de pronosupinación. Los resulta-
dos a largo plazo de esta técnica son mej ores que los que se consiguen con la escisión 
tardía de la cabeza radial luxada.
© 2007 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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t ranscondylar Kirschner wire fi xat ion of the reduced radial 
head (fi g. 2). Ulnar osteotomy was performed in one pat ient ; 
it  was fi xed with an int ramedullary K-wire. Immobilizat ion 
and K-wires were removed at  6 weeks.

Results

After a mean follow-up of 35 months (range: 9-84) none of 
the children presented with pain in the operated elbow 
(table 2).

Mean fi nal fl exion was 128.33° (range: 125°-130°); all 3 
children improved their fl exion by a mean of 15° (range:5°-
30°). In 2 children (cases 2 and 3) the 10º extension lag 
persisted, whereas case 1 achieved full extension (fi g. 3). 
Mean fi nal pronat ion was 83.33° (range: 70°-90°); it  
improved in case 1, deteriorated by 20° in case 2, and 
remained equal in case 3. Mean fi nal supinat ion was 80° 
(range: 60°-90°); it  improved by 75° in case 1, it  deteriorated 
by 30° in case 3, and remained equal in case 2.

At  the end of follow-up, none of the children presented 
with cubitus valgus, funct ional limitat ions or rest rict ions to 
perform any kind of act ivity. In the child where ulnar 
osteotomy was performed, full healing occurred after 6 
weeks (fi g. 4).

There were no complicat ions, nor were any subsequent  
procedures necessary (fi g. 5).

Discussion

Monteggia fracture is an unusual inj ury in the pediat ric 
populat ion, which means that  a high number of these lesions 
either go unnot iced or are inadequately t reated; this could 
result  in an inveterate dislocat ion of the radial head1-6.  
When the radiocapitellar relat ion is disturbed, radiologic 
assessment  of the shape of the radial head and neck helps 
determine the cause of the disrupt ion, especially if  there is 
no t raumat ic history and if  the severity of t rauma is 
unclear.

Bucknill16 reviewed the differences between congenital 
fractures and old t raumat ic dislocat ions of the radial head. 
He considered that , most  probably, the classical McFarland 
descript ion17 of an atypically deformed radial head with a 
dysplast ic humeral condyle and a proximal ulna with a 
concave posterior border with associated periart icular 
ossifi cat ions corresponded to old t raumat ic dislocat ions. 
Lloyd-Roberts and Bucknill14 thought  that  the congenital 
nature of certain unilateral anterior dislocat ions was st ill to 
be demonstrated and claimed that  they should be considered 
old t raumat ic dislocat ions. Lloyd-Roberts14 recognizes 
Caravias18 for having quest ioned the existence of anterior 
congenital dislocat ion as an isolated ent ity, since the t rue 
congenital dislocat ion of the radial head is certainly rare. 
When a t rue congenital dislocat ion occurs, it  is generally 
bilateral and posterior, and it  is often associated to various 

Figure 1 Chronic post -t raumat ic dislocat ion of the radial head (A) present ing as a neoplasm in the antecubital fossa (B).

Table 1 Epidemiological data of our 3 cases

Case Follow-up Sex Age Side Dominance Mechanism Cause  Reason Bado Time-to Ulnar

       chronicity for  score surgery  osteotomy

        presentat ion

1 84 M 9 R R Fortuitous  Undetected Persistence I 3 No

      fall  of pain

2 12 M 7 R R Fortuitous  Undetected Limited I 7 Yes

      fall  mot ion

3 9 F 5 L L Fortuitous Isolated Persistence I 7 No

      fall ulnar  of pain

       f racture

R: right ; L: left ;  M: male; F: female.

A B
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syndromes, such as the Ehlers-Danlos syndrome, the nail 
patella syndrome and the Silver-Russell syndrome14.  
Therefore, any isolated anterior and anterolateral dislocat ion 
of the radial head, regardless of symptoms, must  be 
considered of a post-t raumat ic origin14. Its t reatment  should 
be the same as that  of known post-t raumat ic dislocat ions of 
the radial head (even if not  previously detected)14.

Classical techniques include open resect ion of the radial 
head and reconst ruct ion of the annular ligament  with a 
st rip of the t riceps fascia, followed by t ranscondylar pinning 
of the radiocapitellar Joint  and, if  necessary, an ulnar 
osteotomy for curvature correct ion. A fundamental step to 
achieve and maintain an appropriate reduct ion is to 
withdraw the calcifi ed remains of the annular ligament  and 
the anterior capsule. Somet imes these get  t rapped between 
the dislocated radial head and the humeral capitellum, 
thereby hampering reduct ion.

These reconstruct ion techniques no always afford excellent  
results, and some children lose some elbow mot ion, especially 

pronosupinat ion9,11,13,14. However, this slight  loss is, in the 
majority of cases, preferable to the long-term results of a 
dislocated radial head: chronic pain, cubitus valgus and ulnar 
and posterior interosseous neuropathies. Results of the 
reconstruct ion are also much bet ter than those of delayed 
excision of the radial head when skeletal maturity is reached: 
loss of st rength, proximal radius migrat ion, valgus elbow 
deviat ions, valgus instability, ulnar neuropathy, pain in the 
distal radioulnar j oint  and carpal impact ion of the ulnar 
head10-15. In the brief series described herein, all the children 
presented with a funct ional range of mot ion without  
limitat ions to carry out  their act ivit ies of daily living.

The annular ligament  is the most  important  st ructure for 
keeping the radial head in it s anatomic posit ion. This means 
that  any surgical at tempt  to reduce the head to it s anatomic 
posit ion without  reconst ruct ion of the ligament  is doomed 
to failure and recurrence. The results obtained in this series 
together with the fi ndings in the relevant  literature seem to 
indicate that  it  is well worth at tempt ing an anatomic 

Table 2 Results

Case Init ial pain Final pain Init ial FE Final FE Init ial PS Final PS Cubitus Complicat ions  Reoperat ions

   range range range range valgus

1 Moderate None 100/ 10 130/ 0 20/ 15 90/ 90 No No No

2 Mild None 125/ 10 130/ 10 90/ 90 70/ 90 No No No

3 Moderate None 115/ 10 125/ 10 90/ 90 90/ 60 No No No

FE: fl exion-extension; PS: pronosupinat ion.

Figure 2 Bell-Tawse technique as modifi ed by Lloyd-Roberts and Bucknill (A, B, C, D, E, F). The double-tunnel variant  was used 

in all 3 cases; this is a technically more demanding procedure but  which allows a bet ter centering of the head.
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Figure 3 Case 1, init ial radiographic views (A), post -op (B) and at  the end of follow-up (C); pat ients showing fi nal ROM achieved 

(D, E, F).

Figure 4 Case 2, init ial radiographic views (A), post -op (B) and at  the end of follow-up (C).

Photo 4 Photo 3

Photo 6 Photo 5

Photo 7 Photo 8

A

B

C

D

E

F
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Figure 5 Case 3, init ial radiographic views (A), post -op (B) and at  the end of follow-up (C).

reconst ruct ion of this type of inj ury with annular ligament  
reconst ruct ion graft .
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