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AO Reconstruction Plate as Buttressing for 
Greater Trochanter in Hemiarthroplasty 

Procedure
/XWK΋�+LGD\DW1��$GLW\D�)XDG�5REE\�7ULDQJJD1��$ULVWLGD�&��3XWUR1��5DKDG\DQ�0DJHWVDUL1

1'HSDUWPHQW�RI�2UWKRSDHGLF�DQG�7UDXPDWRORJ\��'U��6DUGMLWR�*HQHUDO�+RVSLWDO���)DFXOW\�RI�0HGLFLQH��
8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD

Background: 7KHUH�KDV�EHHQ�DQ�LQFUHDVH�LQ�LQFLGHQFH�RI�LQWHUWURFKDQWHU�IUDFWXUHV�H[SHULHQFHG�E\�HOGHUO\�
SRSXODWLRQ��UHVXOWLQJ�LQ�WKH�ULVH�RI�GL΍FXOW�FDVHV�ZLWK�VHYHUH�GDPDJH��$FFRUGLQJO\��WKH�DLP�RI�VWDEOH�΋[DWLRQ�
LQ�WKHVH�IUDFWXUHV�LV�GHVLJQHG�ZLWK�DSSURSULDWH�VXUJLFDO�SURFHGXUHV�DQG�SDWLHQW�FDUH��7KH�FRQWULEXWLRQ�RI�
D� VWDEOH� ΋[DWLRQ� LV� GXH� WR� VHYHUDO� FRQVLGHUDWLRQV� LQFOXGLQJ� IUDFWXUH� VKDSH�DQG�DVVXUDQFH�� ERQH�TXDOLW\��
FRPPLQXWLRQ�SDWWHUQ�� LPSODQW�FKRLFH��DQG�VXUJLFDO� WHFKQLTXH��7KLV�VWXG\�DLPHG� WR�DVVHVV� WKH� IXQFWLRQDO�
RXWFRPHV�RI�WKH�SDWLHQWV�ZLWK�DQ�LQWHUWURFKDQWHULF�IUDFWXUH�ZKR�XQGHUZHQW�KHPLDUWKURSODVW\�ZLWK�$2�UHFRQ�
DV�EXWWUHVVLQJ�

Material and Methods: 7KLV�ZDV�D� FDVH� VHULHV� VWXG\� FRQGXFWHG� LQ�*DGMDK�0DGD�8QLYHUVLW\�$FDGHPLF�
+RVSLWDO�LQ�<RJ\DNDUWD�IURP�-DQXDU\������ȁ�1RYHPEHU�������3DWLHQWV�ZLWK�(YDQV�XQVWDEOH�LQWHUWURFKDQWHULF�
IHPRUDO�IUDFWXUHV�ZKR�XQGHUZHQW�VLPXOWDQHRXV�ELSRODU�KHPLDUWKURSODVW\�DQG�΋[DWLRQ�ZLWK�$2�UHFRQVWUXFWLRQ�
SODWH�DQG�66�ZLUH�DV�EXWWUHVVLQJ�ZHUH�HYDOXDWHG��3UH�DQG�SRVWRSHUDWLYH�UDGLRJUDSKV��SRVWRSHUDWLYH�9LVXDO�
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�/()6��ZHUH�WKH�RXWFRPH�SDUDPHWHUV�

Results: $�WRWDO�RI���SDWLHQWV����RI�ZKRP�ZHUH�PDOH�ZLWK�DQ�DYHUDJH�DJH�RI����\HDUV�ROG�ZHUH�LQFOXGHG�LQ�
WKLV�VWXG\�b$OO�WKH�PHFKDQLVPV�RI�LQMXU\�ZHUH�ORZ�HQHUJ\�WUDXPD�b7KH�PHDQ�9$6�VFRUH�ZDV�GHFUHDVHG��IURP�
��SUH�RSHUDWLYHO\�WR�����SRVW�RSHUDWLYHO\�DW�΋QDO�IROORZ�XS��S�YDOXH����������7KH�SDWLHQWV�KDG�D�PHDQ�++6�RI�
�����DQG�D�/()6�PHDQ�RI������

Conclusion: %XWWUHVV�SODWH�΋[DWLRQ�XVLQJ�DQ�$2�UHFRQVWUXFWLRQ�SODWH� IRU� WURFKDQWHULF� IUDFWXUH� IROORZLQJ�
ELSRODU�KHPLDUWKURSODVW\�UHVXOWHG�LQ�D�JRRG�IXQFWLRQDO�RXWFRPH�
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Introduction

The elderly population faces an increasing 
incidence of intertrochanteric fractures of the 
femur, especially for the comminuted type 
of fracture. Complications and mortality are 
considerably higher due to patients’ advanced 
age and a large number of risk factors. 
Consistent with these additional risk factors, 
suitable fracture management is required.1 It 
LV�ZLGHO\�DFFHSWHG�WKDW�VWDEOH�LQWHUQDO�΋[DWLRQ�
as soon as possible is the main treatment for 
intertrochanteric fractures. Since the load 
VWUHVV�ORFDWLRQ�DFWV�PHFKDQLFDOO\��VWDEOH�΋[DWLRQ�
is the main factor that leads to the successful 
treatment of trochanteric fractures. Bone 
quality, fragment pattern, reduction technique, 
implant design, and the placement of implants 
are some variables that determine the strength 
RI� IUDFWXUH� IUDJPHQWȁLPSODQW� FRQ΋JXUDWLRQ��
� 7KH� UHGXFWLRQ� DQG� ΋[DWLRQ� RI�
WURFKDQWHULF� IUDJPHQWV� DUH� GL΍FXOW� EHFDXVH�
the abductor muscles and iliopsoas muscles 
insert into the trochanters. Since several 
muscles that attach to the trochanters play 
an important role in preventing dislocation 
SRVWRSHUDWLYHO\�� WKH�UHGXFWLRQ�DQG�΋[DWLRQ�RI�
these fragments should be optimally achieved 
to maintain stability and walking ability.1

This study aimed to evaluate the 
functional outcome of the AO reconstruction 
plate as a buttressing plate for greater trochanter 
stability in the hemiarthroplasty procedure.

Results

This research was a descriptive 
study with a cross-sectional design. The 
subjects of this study were men and women 
with the diagnosis of Evans unstable close 
intertrochanteric fracture with an age range 
from 65–85 years old. 

This study retrospectively reviewed 
VL[�SDWLHQWV�ZLWK� LQWHUWURFKDQWHULF� IUDFWXUH�RI�
femur patients who underwent bipolar hip 
arthroplasty with cementless stem and AO 
reconstruction plate for the repairment of 
trochanteric fracture fragments from January 
2019 – November 2019 in Gadjah Mada 
University Academic Hospital in Yogyakarta, 
Indonesia.

The data were collected by evaluating 
questionnaires and also functional outcomes 
by using Harris Hip Score (HHS) and Lower 
([WUHPLW\�)XQFWLRQDO�6FRUH��/()6���7KH�++6�LV�
a score for assessment of the results of hip 
surgery and is used to evaluate various hip 
disabilities and methods of treatment. 

Patients were interviewed in the range 
of follow-up from 3 months – 1 year after the 
surgery.

Material and Methods

A total of 6 patients, 4 of whom were male with 
an average age of 81 years old were included 
in this study as seen in Table 1.

Patient Demographic Female (n = 2) Male (n = 4) Total (n=6)

Age (yr) (82) (80) (81)

Mechanism of injury

               Low energy trauma 2 4 6

              High energy trauma 0 0 0

VAS score at admission (5.5) (5) (5.25)

Table 1: Demographic data of the patients

All the mechanisms of injury were 
low energy trauma. All the intertrochanteric 
IUDFWXUHV� ZHUH� FODVVL΋HG� DV� (YDQV� XQVWDEOH

IUDFWXUHV� WKDW� KDYH� SRVWHURPHGLDO� FRPSOH[�
FRPSOH[�LQVWDELOLW\��$OO�SDWLHQWV�KDYH�ORZ�ERQH�
quality.
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Outcome Female (n = 2) Male (n = 4) Total (n=6)

HHS (83.5) (82.25) (82.5)

/()6 (59) (55.25) (56.5)

Post-operative VAS Score (1.5) (1.5) (1.5)

Since the patients' initial visit to the 
KRVSLWDO��WKH�PHDQ�9$6�VFRUH�ZDV�VLJQL΋FDQWO\�
reduced from 5.25 pre-operatively to 1.5 post-
operatively during follow-up. The patients' 
outcomes could be seen in Table 2. The 
PHDQ�++6� RI� ����� DQG� D� /()6�PHDQ� RI� �����

were observed at the time of the evaluation.
The functional outcomes of the patients 

who were treated by hemiarthroplasty that 
was enhanced by AO reconstruction are 
FRQVLGHUHG�JRRG�DFFRUGLQJ�WR�/()6�DQG�++6��1R�
VLJQL΋FDQW�SRVW�RSHUDWLYH�SDLQ�ZDV�REVHUYHG�

Table 2: )XQFWLRQDO�RXWFRPH�SRVW�RSHUDWLYHO\

Figure 1. Pre-operative and post-operative anteroposterior and lateral view X-rays of 

the patients

Figure 2. Post-operative outcome 

of a patient on day 3

Discussion

 Intertrochanteric fractures in the 
elderly are correlated with high mortality and 
morbidity. The results of various treatments 
are still inconsistent. Some studies stated that 
1-year mortality rate of elderly intertrochanteric 
fractures treated with hemiarthroplasty 
ranged from 12.2% to 35%.2,3

 The post-operative report of the 
Harris Hip score shows a good result with 
a mean of 82.5. This score was the same 
as the results of other studies that used 
3)1$� SRVW�RSHUDWLYHO\� DFFRUGLQJ� WR� WKH�
research conducted by Xiangping et al.4

 Intertrochanteric fractures with 
an unstable pattern have more technical 
GL΍FXOWLHV� WKDQ� ELSRODU� KHPLDUWKURSODVW\�
compared with a femoral neck fracture. 
5HVWRUDWLRQ�RI�GH΋FLHQF\� LQ� WKH� OHQJWK�RI� WKH�
OHJ�LV�GL΍FXOW�GXH�WR�WKH�ODQGPDUNV�IRU�WKH���
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the restoration of leg length which are the 
greater and lesser trochanters are not in 
normal anatomical positions. Gluteus minimus 
and gluteus medius attach to the greater 
trochanter for abduction. Persistent pain with 
WKH� XQVWDEOH� ΋[DWLRQ� RI� WKHVH� PXVFOHV� DQG�
abnormal gait such as Trendelenburg gait may 
occur because the centrum of the femoral 
head becomes unable to serve as a lever of 
the abductor muscle. Despite these technical 
GL΍FXOWLHV�� OHJ� OHQJWK� UHFRQVWUXFWLRQ� LV� DQ�
important aspect that leads to stabilization 
of implant and post-operative ambulation.1,5

 Stability is considered another problem 
to overcome although the use of stem 
implants that are strengthened by cement 
is already common.6 One study concluded 
that the use of cement should be limited 
due to mortality risk from cement embolism, 
fat embolism, and vasodilatation due to 
DXWRQRPLF� UHΌH[� HVSHFLDOO\� LQ� WKH� SDWLHQW�
with concomitant cardiovascular disease.7 
One study on trochanteric osteotomy 
initiated the technique of greater trochanter 
ZLULQJ� ΋[DWLRQ�� 7KH� VWXG\� UHSRUWHG� D� QRQ�
union rate of 4.9% after trochanteric 
osteotomy and recommended using two 
ZLUHV� RU� PRUH� WR� DFKLHYH� VWDEOH� ΋[DWLRQ�8
To overcome the lack of abductor muscle 
VWUHQJWK��D�VWURQJ�VWDEOH�΋[DWLRQ�LV�UHTXLUHG���
 Other studies using a cable plate for the 
VWDELOLW\�RI�WKH�FDOFDU�KDG�VLJQL΋FDQWO\�UHGXFHG�
the risk of dislocation, abductor weakness, 
and trochanteric non-union.9 A wire with a 
size of more than 1.5 mm was used and wiring 
techniques with 2 or more were combined 
depending on fracture patterns and severity. 
The results of only 2 cases (2.9%) with non-
union were observed. The clinical outcomes 
were considered relatively satisfying.10b
 The more unstable the fracture, 
especially in comminuted fractures, the greater 
WKH� GL΍FXOW\� RI� UHGXFWLRQ�� 7KLV� FRXOG� OHDG� WR�
failure of reduction which will ultimately lead 
to a higher rate of complications.11

 It has been reported that to reduce 
these problems, techniques using trochanter 
buttressing plates can be applied. These 
WHFKQLTXHV� SUHYHQW� H[FHVVLYH� LPSDFWLRQ��
rotational, and angular distortion.12,13

� ,QWHUQDO� ΋[DWLRQ� RI� XQVWDEOH�
intertrochanteric fractures in the osteoporotic 
bone of elderly patients is relatively challenging. 
There are problems associated with this 
WHFKQLTXH��VXFK�DV�H[FHVVLYH�FROODSVH�� ORVV�RI�
΋[DWLRQ��DQG�FXW�RXW�RI�WKH�ODJ�VFUHZ�UHVXOWLQJ�
in poor function. These challenges make the 
need to add buttresses such as wire or plate.14 
 The AO reconstruction plate acts like a 
wire and as a buttress. It gives stability to the 
SRVWHURPHGLDO�FRUWH[�WKDW�ZDV�ORVW�EHFDXVH�RI�
the mechanism of the trauma as stated in a 
previous study. 
� 6RPH� PRGL΋FDWLRQV� FDQ� EH� DSSOLHG�
WR� HQKDQFH� WKH� ΋QGLQJV� RI� WKLV� VWXG\��
Intertrochanteric fracture is a rare type of 
unstable fracture, thus only a small number of 
cases can be included in this study. A larger, 
prospective, and comparative study can add 
IXUWKHU�FRQ΋UPDWLRQ�RI�WKHVH�΋QGLQJV�

Conclussion

Good functional outcome was obtained 
ZLWK� EXWWUHVV� SODWH� ΋[DWLRQ� XVLQJ� DQ� $2�
reconstruction plate for unstable trochanteric 
fractures following bipolar hemiarthroplasty.
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