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Experience with external fixation devices during preoperative preparation and
planning of primary and revision hip arthroplasty in complicated cases
of rigid hip deformity
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Objective To review external fixation used at preparation stage of primary and revision hip arthroplasty in complicated cases of rigid
hip deformity to optimize patient outcomes. Material and methods Outcomes of 15 patients with considerable limb length
discrepancy of lower limbs were reviewed. Shortening of 7 to 10 cm was observed in ten cases, and five had 5-to-7-cm discrepancy.
All patients underwent two-staged surgical treatment including Ilizarov external fixation at the first stage followed by total hip
replacement at the second phase. The external fixator was taken off at the end of distraction on the day of implant placement. The
patients were followed up within 29 + 17 months on average and maximum 57 months of two-staged surgical treatment.
Results The Harris hip score measured 21 + 9 prior to external fixation and 77 + 13 after arthroplasty. The usage of external
fixation allowed for limb length equalization in all the cases adapting soft tissues for the next arthroplasty surgery. No infection was
reported. Four of fifteen patients developed dislocation of the prosthetic head (3 early and 1 delayed dislocations); two patients
underwent closed reduction and another two had a revision arthroplasty to stabilize the joint. Conclusion External fixation devices
used at preparation stage of primary and revision hip arthroplasty can be advocated for complicated rigid hip deformity to recover
supportability of the leg, equalise limb length, adapt soft para-articular tissues, realign the centre of rotation and improve treatment

outcomes.
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INTRODUCTION

Total hip replacement (THR) is a major recon-
structive surgery and surgeons have to monitor
each case to determine the best course of treat-
ment. The need for revision total hip arthroplasty
continues to increase as the indications to total hip
replacement broadens. According to S. Kurtz et al.
[1], by 2030, the demand for revision hip replace-
ment is estimated to grow in the U.S.A. by 137 %.
The frequency of revision hip replacement is less
in the Russian Federation as compared to overseas
and is likely to grow over the next years [2].

Rigid deformities with the need of bringing the
femur down make revision TRH and reduction of
the head with the acetabular component difficult.
Prevention of combined contractures of the hip
joint and gradual adaptation of soft periarticular
tissues are important for successful outcome.

The techniques that are used to transport the
femur down include shortening osteotomy of the
femur, transfer of the abductor origin and a portion

of greater trochanter (Paavilainen method) skeletal
traction or external fixation [3]. However, correct-
ing osteotomies can result in nonunion, abductors’
dysfunction, joint contracture and prevent early
standard loading and active rehabilitation postsur-
gery [4]. Intraoperative limb lengthening can lead
to stretching and injury to nerves and vessels with
partial and complete paresis of major nerve trunks
and thrombosis of major vessels [5, 6].

Several authors report the usage of monolateral
external fixation device for gradual bone stretching
and limb length equalisation prior to primary total
hip arthroplasty in patients with developmental
dislocation of the femur, chronic osteomyelitis of
the femur and expressed dysplastic hip osteoarthri-
tis [7-13]. llizarov external fixation was reported
to be a safe and reliable method for periprosthetic
femoral fracture with infection after cementless
total hip arthroplasty in one clinical instance. [14].
Brinker MR et al. reported the results of Ilizarov
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gradual distraction to regain 6.7 cm of leg length in
a severely contracted hip after a resection arthro-
plasty. Restoration of leg length allowed revision
hip arthroplasty. The use of Ilizarov gradual dis-
traction restored leg length and facilitated postop-
erative function [15].

The tactical choice of primary and revision total
hip replacement to be used for complicated cases
of limb shortening and dislocated femoral head or
implant remains controversial. Half-pin external
fixation device can be practical for femoral

transport, limb length equalisation facilitating soft
tissue condition. Pre-application of distractional
external fixation as a preparatory stage to THR can
be effective in complicated cases primary and revi-
sion THR. Our intention is to share the experience
with two-stage procedure of THR performed for
complicated cases.

Obijective The purpose of the study was to review
external fixation used at preparation stage of primary
and revision hip arthroplasty in complicated cases of
rigid hip deformity to improve patients’ outcomes.

MATERIAL AND METHODS

Retrospective review was performed for 15 pa-
tients with considerable shortening of lower limbs
who underwent primary and revision THR and pri-
or external fixation between 2012 and 2017 in our
centre. Informed consent for the use and disclosure
of personal data was obtained from all patients.

Of 15 patients, there were 7 males and 8 fe-
males aged 55 + 14 years. Patients were followed
up for 29 + 17 months of two-stage surgical treat-
ment. Maximal period of observations was 57
months.

The Harris Hip Score was used for the assess-
ment of the results of hip arthroplasty. A total
score of <70 is considered a poor result; 70-80 is
considered fair, 80-90 is good, and 90-100 is an
excellent result [16].

Statistical analysis was performed using Statis-
tica version 6.1 with a two-tailed p < 0.05 for sta-
tistical significance. Data are presented as mean
and standard deviations (M + SD) for continuous
variables. Correlation analysis was produced with
gamma coefficient.

RESULTS

llizarov external fixation was applied for all pa-
tients of the study group prior to THR [17, 18]. Spi-
nal anesthesia was used, and a pair of half-pins was
bilaterally inserted in iliac wings out of 0.5 cm inci-
sion, with two wires placed in the femoral condyles.
Distraction external fixation device was composed
of two semi-arcs attached to half-pins and two semi-
arcs mounted to the wires. Intraoperative distraction
was provided, and aseptic dressings were applied to
pin sites. External fixation device was removed dur-
ing the next procedure of total hip replacement. Pre-
paratory stage of treatment was aimed at less trau-
matic limb lengthening to avoid technical difficul-
ties of extremity shortening during THR. Distraction
lasted for 28 + 21 days (range, 8 to 70 days) prior to
joint replacement surgery.

Eleven of fifteen patients underwent previous
surgeries on the operated joint. Seven patients had
1 to 2 procedures in the past, four had primary
treatment and another four underwent 3 to 6 inter-
ventions prior to distraction external fixation. The
majority of patients (n = 11) underwent THR prior
to external fixation, among them 4 primary and 7
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revision cases. Indications to THR included nonun-
ions (n = 2), posttraumatic and dysplastic hip oste-
oarthritis grade Il (n = 3), iliac-femoral neoarthro-
sis (n=2), instability of an implant or spacer
(n =7, from them, 4 dislocations with the half be-
ing recurrent) and periprosthetic fracture (n = 1).

Considerable shortening of the involved limb
was observed in all the cases measuring 7 to 10 cm
in 10 and 5 to 7 cm in 5 out of 15 patients. Limb
length was equalised in all the patients using dis-
traction external fixation device. Gradual bone dis-
traction facilitated adaptation of soft tissues, ves-
sels and major nerve trunks for the next THR pro-
cedure and allowed for realigning rotation centre
avoiding neurological complications at early and
late postoperative periods.

Standard THR technique was employed for 10
out of 15 patients without femoral osteotomy.
Transfemoral approach with extensive osteotomy
of greater trochanter was used in 5 cases for opti-
mal joint visualisation, acetabular component posi-
tioned anatomically, shortening remodeling Rus-
sian lock osteotomy and osteosynthesis of the fe-
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mur with angular stable plate with performed for
one patient. Ground allografts mixed with antibiot-
ics were used for acetabular cavities in six cases.
Allograft and metal mesh were applied to repair
proximal femur defect in one case. Total hip ar-
throplasty was supported by Burch-Schneider rein-
forcement ring in one case. Bone allografts and
acetabular augments were used to repair segmental
acetabular defects in two patients. Total hip re-
placement was produced with cementless (n = 11),
cemented (n = 3) and hybrid (n = 1) prosthesis.

Early postoperative period was uneventful in 10
cases. Five patients developed early postoperative
complications. Two from five patients developed
thrombosis of major veins of lower limbs that re-
sulted in 2-year delay of revision THR (n =1) and
femoropopliteal bypass surgery (n=1). One pa-
tient had dislocated prosthetic femoral head, tense
hematoma bleeding from circumflex arteries and
underwent embolisation of arterial branch circum-
flexing the femur, reduction of prosthetic femoral
head and articular debridement. Two patients de-
veloped early dislocations. Four of fifteen patients
had early (n = 3) and delayed (n = 1) postoperative
dislocations. Two of the patients underwent closed
reduction of dislocation and another two had sub-
sequent revision arthroplasty to stabilise the joint.

Direct correlation was established between the
number of previous interventions performed for the
joint and frequency of dislocations following THR
(y=1; p=0.01). If there was more than one hip
surgery reported in the history there was a greater
probability of postoperative dislocation that was
supposedly associated with extensive scars and
abductors’ dysfunction being likely progressive
with each revision procedure. Postoperative dislo-
cations could also resulted from acetabular or fem-
oral defect size that required augment, reconstruc-
tive ring and mesh (y = 0.9; p = 0.007).

Harris hip score showed good clinical and func-
tional results obtained in 11 patients (XzYates =4.80;
p = 0.0285), two fair and two poor outcomes fol-
lowing two-staged THR. The mean Harris hip
score 21 =9 prior to external fixation and 77 + 13
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(p = 0.0001) following THR.

There is a clinical instance of a 60-year-old fe-
male patient (Fig. 1) who had surgery for DDH in
1965 when she was 9 years old. She underwent
THR of the right joint in 2009 and THR of the left
hip in 2010 for dysplastic hip osteoarthritis Kosin-
skaya grade Il and Crowe type IV developmental
hip dysplasia [19, 20]. Radiographs of the hip joint
taken in 2014 showed loosening of the implant,
migration of acetabular component and dislocated
prosthesis. Dislocated and rotated pelvic compo-
nent was located at the iliac wing level. Shortening
of the right lower limb was 10 cm. Preoperative
Harris hip score was 21.

Distraction external fixation of pelvis and fe-
mur was produced as the first stage of surgical in-
tervention in April 2014. Spinal anesthesia was
used, and a pair of half-pins was bilaterally insert-
ed in iliac wings, with two wires placed in the right
supracondylar femur. Distraction external fixation
device was composed of two semi-arcs attached to
half-pins and two semi-arcs mounted to the wires.
Intraoperative distraction of 3 cm was provided.
There was a 1 cm limb length discrepancy at 21-
day external fixation. The second stage of treat-
ment was produced after 21 days including revi-
sion cementless THR of the right hip, extensive
osteotomy of greater trochanter, removal of hard-
ware and broach debris and bone allografting. The
femur was fixed with cerclage wire. The limb
length discrepancy was completely eliminated. The
patient showed improvement on discharge from the
hospital. She could ambulate using crutches main-
taining partial weight-bearing on the operated limb
with increased range of motion in the joint. She
reported no complaints and hip pains, demonstrat-
ed good functional outcome and complete ROM in
the hip joint. The patient was happy with the out-
come of surgical treatment. Radiographs of the hip
joint showed stable hardware. The Harris hip score
was 82 indicating to a good clinical and functional
result. The usage of two-staged resulted in restored
limb length and functional extremity exhibiting no
vascular and neurological deficiency.
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Fig. 1 Radiographs of pelvis of patient V. showing (a) preoperative view of two staged revision arthroplasty of the right hip;
(b) preoperative view of two staged revision arthroplasty of the right hip; (c) distraction external fixation applied to the pelvis
and femur; (d) revision arthroplasty performed for the right hip joint

DISCUSSION

The method of distraction external fixation ap- positive experiences accumulated with external
plied prior to primary and revision THR in compli- fixation used to restore limb length discrepancy
cated cases could provide positive anatomical and prior to total hip arthroplasty without complica-
functional results suggesting the effectiveness. tions [7-15]. One-stage THR in the cases to result
Disadvantages with pre-distraction of lower limbs in satisfactory outcome can be technically demand-
using external fixation may include prolonged in- ing, whereas two-stage surgical intervention may
patient stay and a risk of infection. A most com- succeed. Correlations established between the
mon complication seen with external fixation de- number of interventions recorded in medical histo-
vices is pin tract infection but timely antibiotic ry, the size of acetabular or femoral bone loss and
therapy is helpful in arresting the infection and it frequency of dislocations observed after two-stage
has no adverse effect on final outcome [21]. No pin surgical treatment suggest that the extent of bone
tract infection was recorded in our series of two- deficiency paraarticular muscles is important for
staged THR. Some authors identify psychological long-term outcomes of total hip arthroplasty in pa-
difficulties with two-staged surgical treatment in- tients with rigid deformity that is in line with other
cluding prior femoral transport with external fixa- authors [2].
tion device as compared with acute intraoperative Positive long-term outcomes of THR are re-
manoeuvre [11]. A successful experience with in- ported in 76 to 89 % of the cases [23]. Complica-
traoperative limb lengthening in THR with the ex- tion rate of two-stage THR with prior application
tremity length regained and sciatic nerve function of distraction external fixation device was not
preserved is well documented [11, 22]. In our opin- higher with our series as compared to internation-
ion, one-stage total hip arthroplasty is a high risk ally reported rates. A specific approach to preoper-
surgery in patients with rigid hip deformity and ative planning is required for complicated cases of
shortening of lower limb of more than 5 cm due to THR with evident topographic, anatomical chang-
postoperative complications and prolonged rehabil- es, and rigid hip deformity and limb length dis-
itation period, so, two-stage surgical treatment crepancy, in particular. A variety of tailored artho-
should be considered. Despite the concern over plastic technologies can be considered for chal-
prolonged inpatient stay and risk of infection the lenging cases including modalities for fixation of
external fixation device applied in patients with prosthetic components, possibilities with bone
rigid deformities allows for lower risk of postoper- grafts and special constructs. Our findings indicate
ative dislocations, instability of prosthetic compo- to the necessity of further exploration of the meth-
nents and combined contractures. There have been od offered to improve its effectiveness.
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CONCLUSIONS

External fixation devices used at preparation length, adapt soft para-articular tissues, realign the
stage of primary and revision hip arthroplasty can centre of rotation and improve treatment outcomes.
be advocated for complicated rigid hip deformity We believe this approach is worth considering to
to recover supportability of the leg, equalise limb be introduced into a wider practice.

REFERENCES

1. Kurtz S., Ong K., Lau E., Mowat F., Halpern M. Projections of primary and revision hip and knee arthroplasty in the
United States from 2005 to 2030. J. Bone Joint Surg. Am., 2007, vol. 89, no. 4, pp. 780-785. DOI:
10.2106/jbjs.f.00222.

2. Tikhilov R.M., Shubniakov I.I., eds. Rukovodstvo po khirurgii tazobedrennogo sustava [Guide to the hip surgery].
In 2 Vol. SPb., RNIITO im. R.R. Vredena, 2014, vol. 1, 368 p. (In Russ.)

3. Tikhilov R.M., Shapovalov V.M., eds. Rukovodstvo po endoprotezirovaniiu tazobedrennogo sustava [Guide to the
hip arthroplasty]. SPb., RNIITO im. R. R. Vredena, 2008, 324 p. (In Russ.)

4. Amstutz H. C. Innovations in design and technology. The story of hip arthroplasty. Clin. Orthop. Relat. Res., 2000,
no. 378, pp. 23-30.

5. Berman A.T., Mazur D. Conversion of resection arthroplasty to total hip replacement. Orthopedics, 1994, vol. 17,
no. 12, pp. 1155-1158.

6. Rittmeister M.E., Manthei L., Hailer N.P. Prosthetic replacement in secondary Girdlestone arthroplasty has an
unpredictable outcome. Int. Orthop., 2005, vol. 29, no. 3, pp. 145-148. DOI: 10.1007/s00264-005-0635-9.

7. Lai K.A,, Liu J.,, Liu T.K. Use of iliofemoral distraction in reducing high congenital dislocation of the hip before
total hip arthroplasty. J. Arthroplasty, 1996, vol. 11, no. 5, pp. 588-593.

8. Lai K.A.,, Shen W.J., Huang L.W., Chen M.Y. Cementless total hip arthroplasty and limb-length equalization in
patients with unilateral Crowe type-IV hip dislocation. J. Bone Joint Surg. Am., 2005, vol. 87, no. 2, pp. 339-345.
DOI: 10.2106/JBJS.D.02097.

9. Nagarajah K., Aslam N., McLardy Smith P., McNally M. lliofemoral distraction and hip reconstruction for the
sequelae of a septic dislocated hip with chronic femoral osteomyelitis. J. Bone Joint Surg. Br., 2005, vol. 87, no. 6,
pp. 863-866. DOI: 10.1302/0301-620X.87B6.16052.

10. Akhtiamov I.F., Turenkov S.V. Novye varianty khirurgicheskogo lecheniia displasticheskogo koksartroza u
vzroslykh patsientov [New variants of surgical treatment of dysplastic coxarthrosis in adult patients]. Genij
Ortopedii, 2003, no. 2, pp. 15-18. (In Russ.)

11. Khrypov S.V., Komolkin I.A., Afanas'ev A.P. Lechenie detei starshego vozrasta s vtorichnym koksartrozom 3 sta-
dii, sochetaiushchimsia s ukorocheniem nizhnei konechnosti svyshe 6 sm, metodom total'nogo endoprotezirovaniia
[Treatment of older children with Stage 3 secondary coxarthrosis associated with lower limb shortening above 6 cm
by the technique of total replacement]. Genij Ortopedii, 2013, no. 1, pp. 44-47. (In Russ.)

12.Chesnikov S.G., Timoshenko M.E., Dediaev S.l., Skarzhinskii A.A., Borondzhiian T.S. Varianty total'nogo
endoprotezirovaniia tazobedrennogo sustava pri vyrazhennom displasticheskom koksartroze, primeniaemye v
otdelenii travmatologii i ortopedii Klinicheskoi bol'nitsy Ne 1 iuzhnogo okruzhnogo meditsinskogo tsentra
federal'nogo mediko-biologicheskogo agentstva Rossii [The variants of the hip total arthroplasty for marked
dysplastic coxarthrosis which are used in the Department of Traumatology and Orthopaedics of Clinical Hospital No
1 of the Southern District Medical Centre of Federal Medical-Biological Agency of Russia]. Zhurn. Fundam.
Meditsiny i Biologii, 2014, no. 1, pp. 52-57. (In Russ.)

13.Chegurov O.K., Kolchev 0O.V., Kolotygin D.A., Niftullaev E.G. Endoprotezirovanie tazobedrennogo sustava u
bol'nykh s vrozhdennym vyvikhom bedra (sluchai iz praktiki) [The hip arthroplasty in patients with congenital hip
dislocation (Case report)]. Sovrem. Problemy Nauki i Obrazovaniia, 2015, no. 2, pp. 109. (In Russ.)

14. Sakai T., Ohzono K., Nakase T., Lee S.B., Manaka T., Nishihara S. Treatment of periprosthetic femoral fracture
after cementless total hip arthroplasty with llizarov external fixation. J. Arthroplasty, 2007, vol. 22, no. 4, pp. 617-
620. DOI: 10.1016/j.arth.2005.08.004.

15. Brinker M.R., Mathews V., O'Connor D.P. llizarov distraction before revision hip arthroplasty after resection
arthroplasty with profound limb shortening. J. Arthroplasty, 2009, vol. 24, no. 5, pp. 826. el7-e23. DOI:
10.1016/j.arth.2008.05.003.

16. Harris W.H. Traumatic arthritis of the hip after dislocation and acetabular fractures: treatment by mold arthroplasty.
An end-result study using a new method of result evaluation. J. Bone Joint Surg. Am., 1969, vol. 51, no. 4, pp. 737-
755.

17. llizarov G.A. Nash opyt osteosinteza apparatom avtora [Our experience of osteosynthesis by the author’s device].
Trudy 1-go Vserossiiskogo s"ezda travmatologov i ortopedov SSSR: tez. dokladov [Proc. of the 1% All-Russian
Congress of traumatologists-orthopedists of the USSR]. M., 1963, pp. 166-168. (In Russ.)

18. Kaplunov O.A. Chreskostnyi osteosintez po llizarovu v travmatologii i ortopedii [Transosseous osteosynthesis

22 Original Article


https://doi.org/10.1007/s00264-005-0635-9
https://doi.org/10.2106/JBJS.D.02097
https://doi.org/10.1302/0301-620X.87B6.16052
https://doi.org/10.1016/j.arth.2005.08.004

The llizarov Journal of Clinical and Experimental Orthopaedics Tom 24, No 1, 2018

according to llizarov in traumatology and orthopaedics]. M., GEOTAR-MED, 2002, 304 p. (In Russ.)

19. Kosinskaia N.S., Rokhlin D.G. Rabochaia klassifikatsiia i obshchaia kharakteristika porazhenii kostno-sustavnogo
apparata [Working classification and general characteristic of the osteoarticular system involvements]. L., Medqgiz,
1961, 55 p. (In Russ.)

20. Crowe J.F., Mani V.J., Ranawat C.S. Total hip replacement in congenital dislocation and dysplasia of the hip. J.
Bone Joint Surg. Am., 1979, vol. 61, no. 1, pp. 15-23.

21.Tiuliaev N.V., Vorontsova T.N., Solomin L.N., Skomoroshko P.V. Istoriia razvitiia i sovremennoe sostoianie
problemy lecheniia travm konechnostei metodom chreskostnogo osteosinteza [History of development and the
current state of the problem of treating limb injuries by transosseous osteosynthesis method]. Travmatologiia i
Ortopediia Rossii, 2011, no. 2, pp. 179-190. (In Russ.)

22.Minter J.E., Bernasek T.L., Malone M.R., Schmitt P. Use of the AO femoral distractor in revision total hip
arthroplasty. Am. J. Orthop., 2003, vol. 32, no. 9, pp. 464-465.

23. Hailer N.P., Garellick G., Karrholm J. Uncemented and cemented primary total hip arthroplasty in the Swedish Hip
Arthroplasty Register. Acta Orthop., 2010, vol. 81, no. 1, pp. 34-4l. DOI: 10.3109/17453671003685400.

Received: 15.08.2017

Information about the authors:

1. Andrei A. Korytkin, M.D., Ph.D., Federal State Budgetary Institution Russian Scientific Centre “Privolzhsky
Federal Medical Research Centre” of the RF Ministry of Health, Nizhny Novgorod, Russia, Head of the
Department for Orthopaedics in Adults; Email: andrey.korytkin@gmail.com

2. Aleksei A. Smirnov, M.D., Ph.D., Federal State Budgetary Institution Russian Scientific Centre ““Privolzhsky
Federal Medical Research Centre” of the RF Ministry of Health, Nizhny Novgorod, Russia, Department of
Traumatology and Orthopaedics, traumatologist-orthopedist; Email: smirnov-aa75@mail.ru

3. Dar'ia V. Zakharova, M.D., Federal State Budgetary Institution Russian Scientific Centre “Privolzhsky Federal
Medical Research Centre” of the RF Ministry of Health, Nizhny Novgorod, Russia, Department for Orthopaedics in
Adults, traumatologist-orthopedist; Email: dr.darya.zaharova@yandex.ru

4. lana S. Novikova, Ph.D. of Biological Sciences, Federal State Budgetary Institution Russian Scientific Centre
“Privolzhsky Federal Medical Research Centre” of the RF Ministry of Health, Nizhny Novgorod, Russia,
Department for Orthopaedics in Adults, junior researcher; Email: novikova_jana@mail.ru

5. Kirill A. Kovaldov, M.D., Federal State Budgetary Institution Russian Scientific Centre “Privolzhsky Federal
Medical Research Centre” of the RF Ministry of Health, Nizhny Novgorod, Russia, Department for Orthopaedics in
Adults, traumatologist-orthopedist; Email: kovaldovc@gmail.com

6. lunes M. EI' Mudni, M.D., Federal State Budgetary Institution Russian Scientific Centre “Privolzhsky Federal
Medical Research Centre” of the RF Ministry of Health, Nizhny Novgorod, Russia, staff physician; Email:
younes.trorth@outlook.com

Original Article 23



	Experience with external fixation devices during preoperative preparation and planning of primary and revision hip arthroplasty in complicated cases of rigid hip deformity
	A.A. Korytkin, A.A. Smirnov, D.V. Zakharova, Ia.S. Novikova, K.A. Kovaldov, Iu.M. El' Mudni


