
?nceeding S.Z.P.G.M.I. vol: 21(2): pp. 49-56, 2007. 

Treatment of Unstable Intertrochanteric Fractures: A 
Comparative Study of Anatomical Reduction Versus 
Wayn County Reduction Fixed With Dynamic Hip 

Screw (DHS) 

Muhammad Khan Pahore, Muhammad Ayoob Laghari and Hamid Qayum 
Liaquat University of Medical & Health Sciences, Jamshoro, Sindh-Pakistan 

ABSTRACT 

Background: Unstable intertrochanteric fractures pose a <;:hallenging problem. Severe comminuation in 
elderly osteoporotic patients renders internal fixation difficult. Several methods, techniques and fixation 
devices have been advocated for treating these difficult fractures but each one has different rate of 
compl ications. The purpose of conduction of this study was to compare the results of Wayn country 
(valgus) reduction with anatomical reduction by using dynamic hip screw (OHS) in unstable 
inte1trochanteric fractures. Material and methods: This was a prospective randomized study. Forty 
patients of unstable intertrochanteric fractures were treated with anatomical and Wayn county reduction, 
fixed with DHS. AO type A2 and A3 were included. Out of 40 cases 20 were treated by anatomical 
reduction, 20 cases included in Wayn county reduction group. All cases were followed up for 6 months 
and assessed with Larson's evaluation score for hip. Results : Out of 40 patients 23 (67.5%) were male and 
17 (42.5%) were fema le. Average age was 64.25 years having higher inc idence between 60 to 70 years (23 
patients), 18 ( 45%) patients had associated diseases, 33 (82.5%) patients had A2 type fracture and 7 
( 17.5%) had A3 type fractures. 36 patients out of 40 were fu lly fo llowed, there was no death during 
hospital stay, 4 patients died during follow up. All 4 patients were of Wayn county reduction group. 
A vcrage delay in surgery was I 0 days, average postoperative hospitalization was 11.6 days. Average 
operating time was 56 minutes in Wayn county reduction and 70 minutes in anatomical reduction. 
Average healing time was 14 weeks in Wayn county reduction and 13 weeks in anatomical reduction 
group. Implant placement in femoral head 27 were central -: central and 13 were posterior-inferior. Overall 
results were excellent and good 87% in Wayn county reduction and 80% in anatomical reduction, 
mechanical fa ilure was present in 0% in Wayn county and 20% in anatomical reduction group. 
Conclusion: Result showed that Wayn county reduction had better results than anatomical reduction with 
less chance of mechanical failure, p <0.05. 

Key words: Unstable interochanteric fracture, Wayn county reduction, anatomical reduction and dynamic 
hip screw. 

INTRODUCTION 

H ip fractures in elderly have tremendous socia l, 
economic and 01thopaedic impact.1 The 

continuous rise in the number of hip fractures has 
put an increasing demand on orthopaedic trauma 

departments. This rise seems to be more pronounced 
for trochanteric fracture types than for femoral neck 
fractures. T he unstable intertrochanteric fractures 
present a challenging problem. Severe comminution 
in elderly osteoporotic patients renders internal 
fi xation difficu lt. Restoration of normal functional 
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anatomy is the goal common to the management of 
the fractures. For inter trochanteric fractures this 
goal is made difficult by the fact that approxi mately 
75% of these fractures are unstable.2 

ln addition to two major fragments, 
comminution along the calcar and posterior cortex 
leads to collapse in varus and ma! positioning of the 
fracture after internal fixation.3 

The primary goal in the treatment of an 
elderly patient with an intertrochanteric fracture is 
to return the patient to his or her pre-fracture 
activity as soon as possib le.4 Stable reduction of the 
fracture and early mobilizatio n, all contribute to thi s 
aim.5 Trochanteric fractures do well if the fracture 
fragments at surgery are reduced to a stable position 
with good bone contact. However the patients are 
usua lly old with fragile osteoporotic bones, which 
makes it difficult to obtain and maintain stabl e 
fracture reduction.6 

Several methods, techniques and fixation 
dev ices have been advocated for treating these 
difficult fractures but each one has different rate of 
complications so still it is called an unsolved 
fracture. 

The anatom ic reduction is usually the aim but 
posterior-medial fragment is difficult to reduce so 
anatomic reduction w ith or w ithout fixation of 
posterior medial fragment is recommended method7 

and this reduction is most frequently used.8 

Wayn county or valgus or lateral reduction is 
achieved by a ltering the position of fragments i.e . 
medial displacement of proximal fragment where by 
calcar femoral remaining on the proximal fragment 
impinges medially on cortical shaft by providing a 
bone contact to resist further shortening, varus 
di splacement and potentially increas ing mechanical 
stabil ity.1

•
4

•
6

•
8

•
9 Very little work has been done on 

Wayn county reduction. Stover et al 10 first described 
it in 197 1 and Parker9 in his study concluded that 
reduction of fractures in slight degree of valgus 
appears to offer the optimum position with 
advantage over anatomical reduction and have 
minimal cutout rates. 

This study was conducted with aim to 
compare the results of Wayn county (valgus) 
reduction with anatom ical reduction by using OHS 
in unstable inte rtrochanteric fractures . 
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MATEIUAL AND METHODS 

Total 40 cases of unstable intertrochanteric 
fractures were fixed with OHS in the department of 
Orthopaedic at Lahore General Hospital, Lahore in 
3 years period. Out of 40 cases 20 patients were 
fixed in anatomical reduction and 20 in Wayn 
county reduction. Cases were arranged at random 
into two groups, odd numbers to anatomical and 
even numbers to Wayn county reduction groups. 

AO international classification of 
intertrochanteric fractures were followed. A2 and 
A3 types of fracture were included in this study. No 
compound fractures were included in this study . All 
non ambulatory patients before fractu re were 
excluded. Patients were adm itted from accident and 
emergency department and out patient cl inic. X-ray 
pelvis including both hip joint AP view and X-ray 
of fractured hip with proximal femur AP and lateral 
views were obtained in all patients. All patients 
were adm itted in the ward, skin was appl ied patients 
were fully invest igated and evaluated for any 
systemic disease, and made fit for anaesthesia. X
rays of the fractu red hip were checked to see the 
behaviour and pattern of fracture while x-ray of 
contralateral hip was checked for degree of 
osteoprosis and for appropriate s ize of implant. 

All patients were operated on routi ne 
operation list after their stabilization and fitness 
regardin g anaesthesia. All patients were given 
intravenous antibiotic I gram of cepha losprim group 
(velosef) half hour before surgery and then 
continued for five days postoperat ively. Fracture 
was reduced and than operated on orthopaed ic tabll1 
under image intensifier control. For Wayn county 
reduction lateral traction to thigh was appl ied with 
sling before internal rotation of extremity. If closed 
reduction was not adequate then fracture was 
reduced by open method. After satisfactory 
reduction proximal femur was approached through 
approach and then guide wire was inserted with drill 
aiming it with the he lp of angle guide in central or 
posterior-inferior portion of head of femur at angle 
of 135°, 2cm below the flare of greatertrochanter 
just opposite to lesser trochanter. After confirming 
the position of pin with C-arm in AP and lateral 
v iew the appropriate length of lag screw ( I Omm less 
from subchondral bone) was measured. 



Tr.:almc.?Jil of Unstabltt !11tertrodw111eric Fr(/(:furc.?s 

After reaming and tapping. lag screw was 
appropriate size was inserted and fixed, then its 
po~i t ion \\as confirmed on C-arm. Then 13 5° side 
plate or appropriate siLc \\a~ glided over the leg 
scrc\\ and li:-..cd to the lateral side of the fe mur ''ith 
4.5mm cortical screws after n.:lca~i ng bone traction. 
In anatomica l reduction posterior fraµmcnt was hold 
by an additional screw whenever possible. Then 
compression screw was applied. The final position 
\Va~ checked on image intensifier and \\'Ound was 
closed in layer~ over suction drain. Drain \\US 

n.:1m)\'cd after 48 hours and stitches were removeJ 
1 lh , I 1· 

llll 1..... uay o surgery. 
Patients were encouraged to sit on bed on 

ne:;t day of surge ry, and on side of bed with 
e:-..c rcisc of lower extremities. Depl.?ncling on the 
patient' ~ condition anc.l stab ili ty of internal fixation 
toe turn.:h ,,·a lking with two crutches or walker was 
began on the lili.h postoperative day. After remova l 
of the stitches patient was reviewed clinically and 
radiological ly after every fou r weeks for three 
mont h~ anJ than eve ry two mo nths for si:-.. months. 

Pat ients wen.: allowed partial we ight bearing 
'' ith \\a Iker or crutches after six '"eeks of surgery as 
pain decreased. Full we ight bearing wa lk with two 
crutches or walker after I 0-12 weeks of surgery. 
Progressing to full weight bearing wa lk with one 
earn: or one crutch and without aid after 20 weeh.s. 
At 'ii:-.. months after surgery a ll patients \\'ere 
assessed un Lar~on' s eva I uation score for hi p. 11 

LARSON'S CRITERIA FOR HIP 
EVALUATION 

One Hundred point scale for hip evaluation 

A. F unct ion (35 poinb) 

• l),ii;, 1110,l or house \\ork or .1ob that requires 
lllll\ mg. ab<1u l 5 

• llri;,,i;~ unaided ( 1nduded t~.ing shoe' and pulling 

<ll1 '"ch·'' 5 
• \\';ilb i.:nuugh lll be independent 5 
• 1'1ck' up ulvccl from lluor b) :-.qualling 3 
• 'i1h 111thout d1llit:ult) at tabl.:: or toilet 4 

• ll;ith' '' 11hou1 h.:Ip 3 
'\q:otwtt:s 'lim' foot O\ er foot 3 

• )\cgot1::11cs :-.lairs in an) manna 2 
• Carnes objects 1.:omparablc to suitcase 2 
• (jets into car or publi1.: conveyance unaitkd and 

rides cornrurlably 2 
• Drives a 1.:ar I 
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13. Fn:rc.lom from pain (35 points) 
• No puin 
• Pam onl) 111th fallque 
• Pain uni) \11th \\eight bearing 
• Pam at rest but not \\'ith ''eight bearing 
• l'a111 on :,llling or on bed 
• Continuou' pain 

C. Gait ( I 0 points) 
• No limp no support 
• No limp using cane 

Abductor lin{p 
• Shon leg i1111p 

• 

0. 

• 
• 
• 

E. 
• 
• 
• 
• 
• 

};cetb t \Io cane' 
Needs t\\U autehe:, 

Absence of deformity ( 10 points) 
No li:-.cd 1kxion over 30° 
No fixed adduel!on over I 0° 
No fi:-.ed rotation over I 0° 
Not over 2.5cm shortening 

Range of motion (I 0 points) 
Flexion - e:-.lens1on 
Abductor - adduction 
External - internal rotation 
Total degree points 
E:--ccllent = (her 90 ~core 

35 
30 
2tJ 
15 
10 

() 

10 
8 
8 
8 
() 

4 

3 
3 
2 
2 

(normal I ·HJ I 
(normal 8) 

(normal 80° ) 
( I point /30°) 

• Goud = Lkt \\ een 80 and 90 score 

• Fair = 70 - 80 score 

• Unsat isfactory/pour = Lcss th<rn 70 srnre 

RESULTS 

Out of 40 patients 23 were male (57.5%) and 
17 were female ( 4:2.5% ). Male to female ratio was 
( 1.35: I), avt:ragc age was 64.'.?.5 years (20-90 years) 
then: was hi gh increase in 60-70 years of age (23 
patients). 

Four patients had associated injuries (I 0%). 
Eighteen patients had associated diseases such as 
diabetes mellitus, hypertension, CVA. bronch ial 
asthma, myocardial infarction, viral hepati tis and 
peptic ulcer. Th irty three patients had A2 type of 
fractures (8:2.5%) 7 patients had A3 type fractures 
17.5%). The mode of inju1y was fa ll in 31 patients 
(77.5%), veh icular injury in 7 patients (17 .5%) and 
direct injury to two patients (5%). 

Thirty six patients out of 40 cases fo r full fo llow 
up, 4 patients died du ring follow up. All 4 were of 
Wayn county group and none of them died during 
hospitalization. Mo11al ity rate was I 0%, cause of 
death was CY A, hypostatic pneumonia & Ml. 
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WAYN COUNTY REDUCTION WITH OHS 

WAYN COUNTY REDUCTION WITH OHS 

WAYN COUNTY REDUCTION WITH OHS 

Average de lay in hospitai ar rival was 10.2 
<lays . A vcrage de lay in operation from date of 
admiss ion was I 0 days and a average postoperati ve 
hospital izati on was 11.6 days. Average operating 
time 56 minutes in Wayn county reduction and 70 
min utes in anatomi cal reduction group. Peropcrative 
problems were 25%, over reaming in one patient, 
diffi culty in holding lesser trochanter in 7 patients, 
fracture of greatertrochanter in one patient and 
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breakage of dril l bit in one patient. Avera!..',e heal in!..'. 
time was 14.2 weeks in Wayn county rcd~ction and 
13 .4 weeks in anatomical reduction group. 

Postoperative general complications were in 
18 patients (45%), haematoma format ion in 6 
patients, superficial inf cct ion in 2 patients, <lecp 
infection in 2 patients, chest infection in one patient, 
delayed wound heal ing in 3 patients, crutch palsy 
one patient and CVA in 2 patients. 

Tab le I: Ambulatory sta tus. 

Independent 
With one cane 
With two canes 
With two crutches 
Bed ridden 

Before 
injury 

36 
4 
0 
0 
0 

After inju rv 
Wayn Cou nty Anatomica l 

8 (50"to) 
6 ( 37.S~o) 

2 ( 12.5°to) 
() 

0 

8 (-10%) 
8 (40%) 
2 ( 10%) 
2(1 0%) 

0 

Table 2: Hip score (total 100 points) 

Wayn Anatomical 

Excellent >90 scon:: 
Good (between 80-90 score) 
Fair (between 70-80 score) 
Unsatisfactory/poor (< 70%) 

count 

8 (50%) 
6 (37.5%) 
2 ( 12.5%) 

0 

Table 3: Postoperative co mpl ications 

Yarns deformi ty 
Culling out of head 
Pull ing off plate from shaft 
Revision of surgery 
Pain 
Lcngthcmng 
Shortening 
External rotation 

Wayn countv 

I (6.25%) 
0 
() 

0 
l (6.25%) 
2 ( 12.5%) 
2 ( 12.5%) 
2 ( 12.5%) 

DISCUSSION 

10(50%) 
6 (30%) 
I (5%) 

3 (1 5%) 

Anatomical 

3 ( 15%) 
2 ( 10'!-o) 
I (5%) 
I (5% ) 

4 (20%) 
0 

8 (40%) 
0 

In Wayn county reduction shaft of femur is 
displaced laterally to medial cortex of femoral neck 
thereby creating a buttressing force to resist varus 
displacement. Th is reduction places emphasis on 
med ial stabili ty of fracture and provides progressive 
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ANATOMICAL REDUCTION WITH OHS 

ANATOMICAL REDUCTION WITH OHS 

ANATOMICAL REDUCTION WITH OHS PULLING OFF FROM SHAFT SUPERIOR CUTOUT 
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controlled collapse of the fracture with medial 
continuity being being restored in a valgus position. 
weight bearing will encourage this col lapse and 
valgus position will reduce the chance of shortening 
of leg. A valgus reduction also has mechanical 
advantage of reducing the deforming force, across 
the fracture by reducing the distance between plate 
and weight bearing axis. The reduction of fracture to 
a slight degree of valgus appears to offer the 
optimum position with advantage over anatomica l 
reduction and it is recommended that fracture 
should be reduced to achieve a trabccular angle 
between 160° and 170° ( 160° is normal trabecu lar 
angle).9 

13 iomechan ical ly the shearing components is 
greater than normal in coxa vara and smaller then 
normal in coxa valga. In coxa valga there is no 
shearing components if the I inc action of resultant 
force coincides with axis of the femoral neck. 

Ambulatory functions 
Preservation of ambulatory function is most 

important tissue in the treatment of hip fractures. 
Severe loss in ambulatory function will increase the 
risk of patients being institutionalized and causes 
soc ioeconomic problems in the society. 1 Larson et 
al6 reported 80% regain some mobility, Pitsar and 
Sameul 12 had 47.5% regain of waling abili ty. Rao et 
al 13 had 124 patients 48% had no need of support 
44% need walker crutches or cane. 

In our study pre-fracture ambulatory status 
was without support in 36 patients and with support 
of one cane in 4 patients and results were 
independent 8 patients (50%) in Wayn county 
reduction and 7 patients (35%) in anatomical group. 
With I cane 6 patients (37.5%) in Wayn county 
grou p and 8 patients ( 40%) in anatomical group. 
With two canes 2 patients ( 12.5%) in Wayn county 
group and 2 patients (I 0%) in anatomical group. In 
anatomical group 3 patients (15%) had 2 crutches as 
shown in Table I. Our results are comparable to all 
western studies having same results. 

Functional outcome 
All patients were assessed by Larson 's 

criteria for hip score at six months after surgery. 
Our results were excellent in 8 patients 5Ma) 

in Wayn county reduction and I 0 patients 5<r ) 
anatomical group, good in 6 pacients (3- -51: 

Wayn county reduction and in 6 patients (30%) in 
anatomical group, fair in 2 patients (12.5%) in 
Wayn count1y reduction and I patient (5%) in 
anatomical group, and unsatisfactory results 0% in 
Wayn county reduction and 3 patients ( 15%) in 
anatomical reduction group as shown in Table 2. 

Comparing resu Its with others Kyle ct al 14 

had 96% good to excellent, 1.4% fair and 2.6% poor 
results, having anatomical reduction with OHS, 
Tanveer Saleem 15 had excellent in 53%, good in 
30.75%, fair 7.7% and poor 7.7% with OHS. Our 
result shows that Wayn county reduction has better 
results than anatomical reduction group. 

Mechanical failure 
Internal fixation of unstable intertrochanteric 

fracture is not always successfu l. 16 The main 
complications are cutting out femoral head, bending 
or breakage of plate, pu lling off plate from shaft, 
disengagement of components, varus deformity and 
loosening of implant in femora l head.4

•
17

·
18 

In our results Wayn county reduction group 
has only 1 patient (6.25%) with varus deformity 
wh ile in anatomical group cutting out of head were 
in 2 patients (I 0%), pulling off plate from shaft in I 
patient (5%) and varus deformity in 3 patients 
( 15%) and revision of surgery in I pat inct (5%). 
Overall failure ratio was 0% in Wayn county 
reduction and 20% in anatomical reduction group. 
Comparing the result with others. Butt et al 1995 19 

had 12.5% fixation failure ratio. Clark Ribbson5 had 
series of anatomical reduction with DJ-IS reported 
cutting out and varus deformity in 12. 7%. Parkar9 

having Wayn county reduction with OHS had 4.2% 
cutout rate. 1 agree with Parker9 that reduction of 
fracture to a sl ight degree of valgus appears to offe; 
the optimum position with advantage over 
anatomical reduction and mode of failure varies 
with type of reduction. 

Pain 
Pain is one of major symptom with 

intertrochanteric fracture and is associated with 
rediological fail ure.20 The varus deformity with 
cumng out of nail or screw arc main source of pain 
zr.d can be relieved by removal of implant.21 Orosz 

,. • 23 
~· ....:- reported less pa111 with early surgery. Ecker , 
Essar::= and Laros25 had 35%, 39% and 6.8% pain 
.-espe tively in their studies. In our study Wayn 
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county reductio n group had : patient (6 .25% ) with 
fat ique pain while in anatomical reductio n group 4 
patients (20%) have pain (out o f four one has 
fatigue pain) and others have superior cutout, varus 
deformity. 

Length discrepancy 
The leg length discrepancy 1n 

intertrochanteric fractures is due to impaction at 
fracture site which is dependent on degree of 
comminution, type of reduction achieved and choice 
of implant. Shortening is more marked w ith OHS 
due to its sliding property.1 

Leg lengthening is marked with Wayn county 
r~duction because of its mechanical stability.6 Chow 
et a l26 reported 1 to 3cm shortening in 6.1 9 patients, 
Davis et a l16 shorten ing in 25.5% of patie nts, in his 
seri es. Hornby et a l27 repo rted leg lengthe ning 
discrepancy in 25% of his patients with OHS, 
Laghari28 reported 2.22% shortening in his series . In 
o ur study Wayn county reduction had sho rtening in 
2 patients ( 12.5%) and lengthening in 2 patients 
( 12.5%) . In anatomical reduction shortening was in 
8 patients (40%) and lengthening in 0%. Our result 
showed shorteni ng was more marked in anatomical 
group and lengthening in Wayn county reduction 
group o nly. 

External rotation 
External rotat ion occurred with tendency to 

fi x the side plate with in neutral position on traction 
table. It can be avoided by fixation o f plate to shaft 
of a femur in I 5° of internal rotatio n.26 Davis ct a!29 

reported I 5° in 2.4% and Laghari 28 reported 4.44% 
external rotat ion in their series. Our series show 2 
patients ( I 2.5%) in Wayn county reductio n group 
and (0%) in anatomic reduction group. 

CONCLUSION 

Wayn county reductio n is superior than 
anatomical reduction because of its mechanical 
stability provid ing buttressing effect and resistance 
to varus deformity irrespective of bone quality and 
p lacement of implant. Mechanical fai lure rat io is 
more marked in anatomical reduction than Wayn 
county reduction. 

Wayn county reductio n should be the first 
cho ice 111 the management of unstable 
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intertrochanteric fractures but if d uring anatomical 
reduction postero-medial fragment can not be held 
then shou ld be left a lone and it should be assured 
that reduction is stable and there is maxim um bone 
contact. 
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