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Abstract 
Using the implants for internal fixation of the proximal humeral fractures has several 

problems which lead to complications and poor results of the fracture treatment. Because there 
is no suitable implant for internal fixation of the fracture. Therefore, the reconstruction twisted 
wire was developed in 1990 to improve the results of the fracture treatment. Between 1990 and 
1994, the reconstruction twisted wire was used in 31 patients whose ages ranged from 18 to 
90 years. Sixteen patients had displaced two-part surgical neck fractures. Fifteen patients had 
displaced three-part fractures. Postoperative follow-up ranged from two and a half years to 
five years and one month. All fractures healed. No avascular necrosis of the humeral head was 
observed at the follow-up. There was temporary subluxation of the shoulder joint in three 
patients and loosening of the screws in two patients with marked osteoporosis. One had a 
rupture of wire between the greater tuberosity and the shaft and loosening of the screw at 
the greater tuberosity and united with 10 degrees varus deformity. According to the functional 
scale proposed by Hawkins, 28 of the 31 patients achieved a "good" result and 3 patients had 
a "fair" result. 

The treatment of displaced proximal 
humeral fractures is problematic and has a high 
incidence of complications especially in commi­
nuted three - and four-part fractures0-6). The 
operative treatment of these fractures involve a 
variety of fixation techniques(3,5). In addition to 
the severity of the fracture(3,6), some methods of 

fixation provide inadequate or poor stability by fai­
lure of the implant. Others involve a large implant 
or an extensive surgical exposure with damage 
to the soft tissues and disruption of the blood 
supply all leading to unsatisfactoy resultsCI ,3,6). 
The most suitable implant for fracture fixation 
depends on anatomical factors, the fracture con fi-
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gurations, surgical exposure and biomechanics of 
the implants. So, the reconstruction twisted wire 
was developed in 1990 for internal fixation of proxi­
mal humeral fractures. 

MATERIAL AND METHOD 
The reconstruction twisted wire-screws 

was used as an implant for internal fixation of the 
proximal humeral fractures between 1990 and 1994 
in 31 patients with displaced fractures of the proxi­
mal humerus. Fifteen were males and sixteen were 
females. They ranged in age from 18 to 90 years 
(average 43 years). Sixteen patients had two-part 
surgical neck fractures. Fifteen had three-part frac­
tures as classified by Neer. There was no asso­
ciated shoulder joint dislocation. There were 12 left 
sides and 19 right sides. Seven patients had asso­
ciated injuries : two intertrochanteric fractures of 
the femurs, a compression fracture of the first 
lumbar yertebra with incomplete neurological defi­
cits, an intercondylar fracture of the right femur, 
an intercondylar fracture of the right humerus, a 
fracture distal right radius and a non-displaced 
pelvic fracture (Table 1). Radiographs of the proxi­
mal humerus were taken in anteroposterior, axil­
larynateral scapular views to assess accurately the 
fracture type and its displacement. The indication 
for operation was at least 1 em of displacement or 
45 degrees of angulation. All operations were per­
formed within 7 days of injuries. Follow-up ranged 
from two and a half years to five years and one 
month (average 3 years and 7 months). 

Preparation of the reconstruction twisted wire 
The reconstruction twisted wire was con­

structed by the first author. Double linear stainless 
steel wires (Biomed Southmorgan UK) are twisted 
together under approximately 5 kilogram tension 
and have several holes available for screw inser­
tion. There are two different sizes. The largefue 
is prepared from double 1.25 millimeter diameter 
wires with 3.5 millimeter diameter of the holes for 
a 4.5 millimeter cortical screw or a 6.5 millimeter 
cancellous screw. The distance between the adja­
cent screw· holes of the wire is 3 centimeter and 
contains 12 twists and is used mainly for two-part 
fracture of the large humerus. The small size is 
prepared from 0.9 millimeter diameter wires with 
2.7 millimeter diameter holes for a 3.5 millimeter 
cortical screw or 4.0 millimeter cancellous screw. 
The distance between the screw holes is 2.5 centi-

meter and contain 12 twists (Fig. 1) and is used 
for three part fractures or two-part fracture of the 
small humerus. The reconstruction twisted wire is 
used as a small implant and can be adapted to the 
shape of the proximal humerus and fracture con­
figurations (Fig. 2). Each major bone fragment is 
secured and held to the other by insertion of a 

Fig. 1. The reconstruction twisted wire has several 
pre-made holes avialab1e for screw inser­
tion. 

Fig. 2. The reconstruction twisted wire can be 
adapted to the shape of proximal humerus 
and different fracture configurations. 
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screw through a pre-made hole in the wire. The 
wire should be placed on an anterolateral aspect 
of the proximal humerus. The fracture is stabi­
lized by not only the combined wire tension and 
screw holding power but also using the natural 
effect of a posterior hinge at the fracture site. 

Operative technique 
Under general anesthesia, a deltopectoral 

incision is made and the cephalic vein is mobi­
lized laterally . The subdeltoid fascial plane is 
gently dissected. The arm is abducted to facilitate 
retraction of the deltoid. The exposure is enhanced 
by four Hohmann retractors, one each just below 
and above the greater tuberosity and two others 
at the upper and the lower borders of the sub­
scapularis tendon. Damage to the axillary nerve at 
the lower border of subscapularis is avoided. The 
bicep tendon is identified and preserved. The frac­
ture site is identified and the interposed soft tissues 
are separated from the bone ends. However, exten­
sive exposure is not necessary. In two-part frac­
tures the humeral shaft is reduced onto the hume­
ral head anatomically . In three-part fractures the 
greater tuberosity is first reduced onto the head 
and held with pointed bone forceps before inter­
nally rotating the arm and the upper fragment 
through 30 degrees to obtain a good view of the 
lateral aspect of the greater tuberosity. The greater 
tuberosity is fixed to the head by a 3.5 millimeter 
screw through a "proper" hole in the reconstruction 
twisted wire. The proximal part is now composed 
of the head fragment and the greater tuberosity 
which are externally rotated through 30 degrees to 
return the greater tuberosity to its position. Then, 
the proximal part and the shaft are reduced. With 
the arm held in 45 degree abduction, the medial 
end of the reconstruction twisted wire is turned 
around the front of the head and placed just 
below the capsular attachment. The wire is pulled 
under moderate tension with the wire holder. The 
adjacent hole is secured to the head with an appro­
priate 3.5 millimeter screw to obtain at least two 
screws of the reconstruction twisted wire fixing at 
the humoral head. Moreover, the additional fixa­
tion of the fracture of the greater tuberosity to 
the head is obtained by the tension of the wire. 
(Fig.3, Fig.6-B, Fig.8-B) Then both free ends of 
the wire are pulled down to the shaft. By applying 
moderate tension with the wire holder and fixing 
the shaft to the head with 3.5 millimeter screw 

through the "proper" holes of the wire, the frac ­
ture is stabilized . When there are other large 
bone pieces which need to be fixed to the head 
through additional holes in the wire, the length 
between adjacent holes can be adju sted by 
twisting some of the wire between the holes 

Fig. 3. In the two-part fracture, two holes of the 
reconstruction twisted wire is fixed to the 
head for securing the wire onto the proxi· 
mal part before fixing both free ends of the 
wire onto the shaft. 

Fig. 4. The large bone pieces are secured onto the 
head with the reconstruction twisted wire. 
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Fig. 5-A and 5-B The left shoulder radiographs of a 64-year old female patient. 

Fig. 5-A A rupture of the reconstruction twisted wire 
between the screws at the greater tuberosity 
and at the shaft of the three-part fractures. 

Fig. 5-B The healing with mild varus deformity. 

Fig. 6A, 6B, 6C Radiographs of two-part surgical neck fracture of the right proximal humerus of a 26-
year old male patient. 

Fig. 6A The displaced two-part surgical neck frac­
ture with marked anterior angulation. 

Fig. 6B The fracture was fixed by a large size 
reconstruction twisted wire. 
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Fig. 6C The appearance of the fracture healing 
after removing the implant one year post­
operation. 

Fig. 7A,. 7B, 7C Radiographs of right shoulder of a 
24-year old female patient. 

Fig. 7 A The malunion of two-part surgical neck 
fracture of the proximal humerus. 

Fig. 7B, 7C The six months healing after performing correction osteotomy and fixation with a small size 
reconstruction twisted wire. 
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Fig. SA, 8B, 8C Radiographs of right shoulder of 
a 58-year old female patient. 

Fig. SA The displaced three-part fracture of the 
proximal humerus. 

Fig. 8C The appearace of fracture healing after 
removing the implant one year postopera­
tion. 

Fig. 8B The fracture was fixed by a small size 
reconstruction twisted wire. 

(Fig. 4). The stability of the fixation is tested imme­
diately after completing the fixation by full passive 
movement of the shoulder in abduction-adduction, 
internal-external rotation and foreward flexion­
extension. The wound is closed over a suction 
drain. The patient is allowed to begin movement 
of the shoulder on the third postoperative day . 
Gentle passive forward flexion and pendular exer­
cise are conducted for 4 weeks . Then , active 
movement and strengthening is begun. The post­
operative rehabilitation program continues until 
maximum movement of the shoulder is achieved 
and maintained. Radiographs are repeated imme­
diately postoperatively, 3 weeks, 3 months and 
every 6 months for 2 years. At final follow-up all 
patients were evaluated clinically and radiographi­
cally. Clinical evaluation using the Hawkins' scale 
of shoulder function (Table 2) which evaluated the 
performance of the shoulder in II activities of 
daily living and the pain experienced during these 
activities was used. For each activity the patient 
rates his or her performance on a scale of one to 
four and an average score is determined for the 
II activities. A score of 3.5 points or greater is 
classified as "good", 2.5-3.4 points as "fair" and 
less than 2.5 points as "poor". Postoperative radio­
graphs include an anteroposterior and an axillary 



Vol.Sl No.4 THE RECONSTRUCTION TWISTED WIRE -SCREWS 257 

Table 2. Hawkins' rating scale of shoulder function. 

Function 

I. Use back pocket (if male) 
Fasten brassiere (if female) 

2. Care for perineum 
3. Wash opposite axilla 
4. Eat with utensils 
5. Comb hair 
6. Use hand with arm at shoulder level 
7. Carry 10-15lbs (4.5-8 kg) with arm at side 
8. Dress self 
9. Sleep on affected side 

10. Pull with involved shoulder 
II. Use hand over hand 

Rating 

0, unable to perform; I. can perform with aid; 2, can perform with difficulty; 
3, mild compromise; 4, normal. The average of the II scores is determined for an overall score. 

views of the proximal humerus. Fractures were 
considered to be healed when either bridging 
callus or obliteration of the fracture lines were 
evident. 

RESULTS 
In twenty-eight fractures, secure fixation 

was achieved but three cases resulted in dubious 
fixation (Table 1). Because two cases (patient #10 
and #15) with severe osteoporosis had loosening 
of the screw fixation at the head and one (patient 
#1) had a wire rupture and one screw loosening 
at the greater tuberosity. The fractures healed 
within two and a half months. There were no post­
operative infection nor axillary nerve injuries. 
One of the three-part fractures (patient #1) and 
two of the two-part fractures (patient #20 and 
#28) in the elderly had inferior subluxation of the 
glenohumeral joints which recovered eight to ten 
weeks after surgery. Two patients suffered loo­
sening of the screw fixation at the greater tubero­
sity and at the anterior aspect of the humeral head 
(patient #10 and #15) at week three with resultant 
impingement upon the acromium during abduc­
tion. This impingement problem disappeared after 
removal of the implants. However, in these two 
patients there was no displacement of the wires 
from the fixation point because the lower part of 
the screw was retained in the bone, no secondary 
displacement of the fractures and healing was not 
affected. Patient # 1 had a wire rupture between 
the screw fixation at the greater tuberosity and at 

the shaft, healing occurred in 10 degrees of varus 
deformity (Table 1, Fig. 5). There were no roent­
genographic signs of avascular necrosis of the 
humeral head or degenerative arthrosis among the 
patients at follow-up. Most reported no pain and 
no limitation of daily activities. At follow-up in 
two and a half years and five years and one month 
the functional outcome was evaluated. All sixteen 
two-part surgical neck fractures had "good" scores 
(Table 1, Fig. 6 and Fig. 7). For three-part frac­
tures, twelve patients had "good" scores (Table I, 
Fig. 8) and three elderly patients (patient #7, #14 
and #27) had "fair" scores (Table 1 ). 

DISCUSSION 
There are various implants for internal 

fixation of the proximal humeral fracture including 
T-plates, pins, wires, tension band wires and 
screws(2,5). Plating requires an extensive surgical 
exposure with soft tissue damage and is too 
"rigid". In three-part fractures, internal fixation 
with a plate is rather difficult and is associated 
with more complications. With pin, screw and ten­
sion band,(3,6) the implant is small and requires 
less surgical exprosure but the implant can be used 
for only one interfragmentary fixation. For the 
reconstruction twisted wire is one of the small 
implants but can be adapted the contour as the 
fracture configuration and shape of the proximal 
humerus including can be used for several inter-frag­
mentary fixations. The mechanics of fracture 
stabilization is the combination of forces from 
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screw holding power and wire tension including 
the combination effect of wire tension at the 
anterior aspect and of a natural posterior hinge 
from the soft tissue at the fracture site gives more 
stability of the fracture fixation. These make the 
reconstruction twisted wire have more advantages 
than pins, wires, screws and plates. In this report, 
there was loosening of srews, however, there was 
no displacement of the wire from the fixation 
point because the lower part of the screw remained 
in the bone. So, the fracture can be held by the 
wire tension of the reconstruction twisted wire. 

One patient (case #1) had a wire rupture with 
healing in mild varus deformity because in the 
beginning of the study, the wire used for making 
the reconstruction twisted wire being too small in 
diameter. As a result of this study, the authors feel 
that the reconstruction twist wire-screws make 
the operation at the proximal humerus a simple 
procedure and well suited to internal fixation of 
two- and three part fractures. However, in severe 
osteoporosis there is a problem of screw fixation, 
the reconstruction twisted wire-screws is not 
recommended. 

(Received for publication on August 27, 1997) 
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lillaJaJl il::tf1J11Ju 1990 r]"iltl~l1J1~tl"i::~'!oiful'l::W~1Jl reconstruction twisted wire-screws L~u1il1Jm"l~l~lil 
Vlillil1~ m::~m1n'lliililifu~::MulJ.Jlt'll'1::~il~u 1990-1994 nurJu•vJ~~l-Jiil 31 "lltJ utl~Ltl1Jm1li'nu.uu 2-part 

surgical neck '!Ju~m::liln humerus 16 "iltl u.~::m1li'nu.uu 3-part 15 "iltl 'illnm"i~lillilll-Jr.J"m"ifn'!ollck~LLt;i 2 u 
6 L~tl1J ii~ 5 tl 1 L~tl1J wui1 hi~lLU1J6iu~t'li'I.JllilU.r.JI'l~l~lil'll1Jllil1~qju~NlaJl"lnfilillil1~m::~n'Ylu.lilnli'n~~ltJ '1 

=ft1JL'lll~ln1JMu.l'l::l'l1ll-JJ1JI'l~~tlm"lfilillil1~m::~nl1n m::~nill1m~tll-J~Iilrl1JllltJ11J"i::tJ::L1~1 1::~11~ 2 L~u1J ii~ 2 

L~tl1JI'l~~ hiwuiinl'llilltl'lltl~l11m::~n humerus 'illnm"i'llllilL~tllil r]u1v 3 "iltJ il inferior subluxation 'lltl~ 
l11m::~n humerus ol11'l"illr]tl1v 2 "iltJ ;H~ilm1::m::~nw11Jl-Jln wum"l~l'l1l-J'IlmNr;p'Ylfilil r]t'hv 1 "iltJ wum"i 

.J.- I I ..... ....~ .. ..,I 
'llllil'lltl~~11il'Yltllil 1::~11~ greater tuberosity u.~::u.n1Jm::~n humerus "ill-JntJm"i~~ll-J'IItl~NQ"i'Yltllil'Yl greater 

tubuosity r]t'J1tJ"iltJifiim"lL~tll-J~Iil'lltl~m::~nl1n11JYh varus 1 0 tl~I'Tl m"itJ'i::Li11Jm"iYll~l1J'IItl~'liul111 ~f4LiiltJnl'i1'li 
''" 1" il~;. ill; 1" functional scale 'llu~ Hawkins W'I.Jll~thv 28 'iltl 'illn 31 'iltl ~r.J~tltJ 1J'II1Jiil LL~:: 3 'iltlDtJ 1J'II1JWEJ 'lf 

hiwur]u•t~'llt~11ilutJ11J.ff1JL~l 
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