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This study aims to detect the incidence of early surgical site infection (SSI) in patients
who underwent hip hemiarthroplasty following a hip fracture, in Assiut university trauma
unit and identifying the possible risk factors.

Patients And M ethods

All patients who underwent hip hemiarthroplasty between January 2015 and January 2016
in Assiut university hospital were included in the present study. The detection of SSI was
carried out using the United States Centers for Disease Control and Prevention criteria.
Demographic and clinical data were collected and analyzed for potential associations with
SSl.

Results

Among the 111 patients who met the study inclusion criteria, a total 10 SSI's were docu-
mented, giving an infection rate of 9% infection rates were higher in females (p=0.028),
Patients who waited for more than 3 days for surgery (p=0.007), patients with body mass
index more than 30 (p= 0.001), patients with medical co-morbidities (p10.001), infection
rate was also higher in patients whose skin incision closed by staples (p=0.001). The main
microorganism detected was Staphylococcus aureus and, which accounted for 77.8% of
the SSls.

Conclusion

We concluded that the incidence of SSI after hip hemi arthroplasty in Assiut university
hospital trauma unit is high in comparison to other studies. the number of days from ad-
mission to surgery is arisk factor for the development of SSI. Steps should, therefore, be
taken to prevent unnecessary delay of surgery. Presence of medical comorbidities and
increased BMI, female gender, were also risk factors for SSI.
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I ntroduction

Hip hemiarthroplasty (HHA) is an established treat-
ment for femoral neck fractures of the elderly. [1] The
prosthesis-related complications of HHA include: pe-
riprosthetic fractures, dislocation, infection, aseptic
loosening and acetabular wear. [2] These complica-
tions can lead to increase morbidity, mortality and
cost. Surgica site infection(SSl) is a common postop-
erative complication and causes significant postopera-
tive morbidity and mortality, prolongs hospital stay,
and adds between 10% and 20% to hospital costs.

SSI become even more problematic when they in-
volve elderly patients who had just undergone hemi-
arthroplasty for osteoporotic hip fractures. As elderly
patients generally have poorer physiological reserves,
additional insults in the form of multiple debridement
surgeries and infection tend to lead to high mortality

rates. [3] Various measures have been put in place to
decrease this risk of SSI. These include patient
screening, aseptic techniques and use of prophylactic
antibiotics. With modern surgical techniques and the
use of prophylactic antibiotics, the risk of post-
operative SSIs in orthopedic implant surgery is as low
as 2%. [4] Various American and European protocols
advocate for the initiation of prophylactic antibiotics
within one hour of theincision and continued up to 24
hours after the end of the operation. [5-6]

Surgical site infections have been subdivided accord-
ing to the time into early infection presents within 30
days of a surgical procedure, whereas an infection is
described asintermediateif it occurs between one
and three months afterwards and lateif it presents
more than three months after surgery. [7]

This study aimed to report the incidence of SSI in
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patients who had undergone hip hemiarthroplasty in
Assiut university hospital trauma unit and identifying
possible risk factors.

Patients and M ethods

Between January 2015 to January 2016, 111 patients
performed hemi-arthroplasty in the trauma center in
Assiut University Hospital, were included prospec-
tively.

Inclusion criteria:

All patients who underwent hip hemiarthroplasty in
Assiut university hospital trauma unit in the period
from January 2015 to January 2016

Exclusion criteria:

No patient who underwent hip hemiarthroplasty in
that period was excluded.

All patients were followed up to 30 days after surgery
for detection of early surgical site infection (SSl).

Categorical variables were described by number and
percent (N, %), where continuous variables described
by mean and standard deviation (Mean, SD). P value
< 0.05 was considered statistically significant. All
analyses were performed with the IBM SPSS 20.0
software.

Of those “111” patients who were included in this study, 52
(46.8%) were males and 59 (53.2%) were females.

The age of the patients ranged from 35 to 100 years and
the mean age was 67.4+11.9 years. There were 76 pa
tients without medical comorbidities (68.5%) and 35 with
medical comorbidities (31.5%) specialy DM. (fig 1)
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Fig 1: Distribution of medical comorbiditiesin patientsincluded in the study

From 111 patients there were 76 patients (68.5%)
with BMI less than 30 and 35 patients (31.5%) with
BMI more than 30.

There were 35 cases had bipolar prosthesis (31.5%)
and 76 cases had Thompson prosthesis (68.5%)

103 cases were cemented (92.7%) and 8 were cement-
less (7.2%)

In 62 cases skin closed by staples (55.9%) and in 49
cases sin closed by stitches (44.1%).

suction drain used in 53 cases (47.7%) and not used in
58 cases (53.3%).

1% generation cephal osporin was given to all cases 30
minutes pre —operative

Operative time of all cases was less than 2 hours.

Pre-operative Hospital stay rangesfrom 1 day to 12 days. (tablel)

Table 1: Distribution of preoperative stay in patientsin-
cluded in the study

No. of days No. of patients %

1 day 4 3.6
2 days 23 20.7
3 days 35 315
4 days 4 3.6
5 days 9 8.2
6 days 12 10.8
7 days 6 54
8 days 7 6.3
9 days 5 45
10 days 4 3.6
11 days 1 0.9
12 days 1 0.9
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Methods of diagnosis of SSI:

A- Full examination of the wound to detect SSI that met
the United States Centers for Disease Control and
Prevention (CDC) criteria, The CDC, which has de-
fined a set of criteria for the purpose of surveillance,
categorizes SSIs into: (@) superficial incisional; (b)
deep incisional; and (c) organ/space SSIs.[7]

®  Superficial SSI, defined as infection that occurs
within 30 days after the operation and infection in-
volves only skin or subcutaneous tissue of the incision
and at least one of the following:

1. Purulent drainage, with or without laboratory con-
firmation, from the superficial incision.

2. Organisms isolated from an aseptically obtained
culture of fluid or tissue from the superficia inci-
sion.

3. At least one of the following signs or symptoms of
infection: pain or tenderness, localized swelling,
redness, or heat.

4. Diagnosis of superficial SSI by the surgeon or at-
tending physician.

®  Deep Incisional SSI, involves deep soft tissues (e.g.,
fascial and muscle layers) of the incision.

In the present study, organ/space SSI refers to infection
involving the bone or hip joint.

B -Culture and sensitivity for infected patients

Documentation was done by taking photos of the surgical
site, patients follow up cards and culture and sensitivity
reports.

Ethical consideration:

The study was approved by the Ethical Committee of Fac-
ulty of Medicine at Assiut University. Informed consent
was obtained from each patient. Every patient will be free
to refuse participation in the study without affecting the
service or the clinical management. Patients will be free to
ask any questions about the study.

Results

There were 10 infected cases (9%) at the first month post-
operative, 2 cases were superficially infected and 8 cases
were deeply infected.

The mean age of the infected cases was 62 years, with no
significant difference between infected patients above and
below 60 years (p.value=0.273). (fig2)
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Fig 2: Age of infected cases

There was significant increase in rate of SSI in fe-
males (7 infected cases were females and 3 were
males) (p value 0.028) (fig.3)
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Fig 3: Sex of infected cases

The rate of infection significantly increased in pa
tients with BMI30 (8) infected cases were with
BMIO30 and 2 were <30(p value 0.001) (fig.4)

BMI
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Fig 4: BMI of infected cases

There was significant increase in the rate of SSI in
patients with medical comorbidities especially D.M (8
infected cases were with medical comorbidities and 2
were without medical comorbidities (p value 0.001)
(fig.5), (table.2)
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Fig 5: Medical comorbiditiesin infected patients

Table 2: Distribution of medical comorbiditiesin infected

patients
Medical comor bidities No. %
C.RF&D.M 1 125
D.M 3 375
D.M&HTN 3 375
liver failure 1 125

There was significant increase in infection in patient
whom skin was closed by staples (staples were used
in 8 infected cases and sutures used in 2 infected
cases) (p value<0.001) (fig.6)
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Fig 6: skin closure in infected patients

There was significant increase of SSI in patients
stayed more than 3 days pre-operative. (From 10
cases, 8 infected cases stayed [] 3days) (fig.7)
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Fig 7: preoperative hospital stay in infected patients

There was no significant difference in infection be-
tween the patients who had suction drain or not (p
value 0.881)

From 10 infected cases, culture and sensitivity was
done for 9 cases, 7 cases were infected by staph
aureus , 1case by gram negative bacilli ,and 1 case
showed no growth

Discussion

In this study the incidence of early surgical site infec-
tion (SSI) after hip hemiarthroplasty in Assiut Uni-
versity Hospital Trauma Unit, was determined.

The population shared in this study comprised of 111
patients 52 males and 59 females with a mean age
67.4+11.9

The results of this study showed that incidence is 9%
which is high in comparison to other studies. (table 3)

The mean age of infected cases was 62.4 with no sig-
nificant difference between infected patients above
and below 60 years, this confirms reports from Lau et
al. (2014) [3] that age was not found to be associated
with infection. But in other studies as, Ridgeway et al.
(2005) studied the link between various risk factors
and SSI [8]. They found that an age over 80 years was
a significant risk factor for SSI in primary hip hemi-
arthroplasty. In other study Dale et al. (2011) com-
pared three Norwegian health registries for hip hemi-
arthroplasty secondary to fracture, age less than 60
years was found to increase the probability of revision
due to infection, which was explained by the fact that
young patients requiring hemiarthroplasty are likely
to have severe comorbidities with a shortened life
expectancy [9].
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In this study female sex was a risk factor for infec-

tion (p=0.028*) this confirms reports from José
Cordero-Ampuero et al.(2010) that found infection
rates were higher in females [10]. but other studies as
Kurtz SM et al.(2008)[11] and Willis-Owen CA €t al
(2010) describe a higher infection risk in males.[12]

Medica comorbidities were a risk factor for SSl in
this study (p value<0.001) this confirms data from
other studies that found strong correlation between
medical comorbidities and SSI, Lau et al.(2014) re-
ports that Patients with diabetes mellitus had a higher
SSI rate than those without diabetes mellitus.[3] Lai
et al.(2007) demonstrated that the risk of infection
increased by 0.35 % for each additional patient co-
morbidity[13].

BMI more than 30 was a risk factor for SSI in this
study (p value 0.001) Ridgeway et al. (2005) also
found that The risk of SSI was significantly higher in
patients with a BMI > 30 compared with values be-
tween 20 and 30[8], Maoz G et al. (2015) also reports
that high BMI increase the risk of infection after hip
arthroplasty[14], José Cordero-Ampuero et al.(2010)
reported that BMI more than 30 was a risk factor for
SSl after hip hemiarthroplasty[10]

In this study pre-operative stay more than 3 days was
arisk factor for SSI, other studies aso found that in-
crease preoperative hospital stay is a risk factor for
SSl. lau et al,(2014) found that adelay in surgery was
associated with an increased rate of SSI; this associa-
tion remained significant even after controlling for
other factors such as diabetes mellitug3], Gabriel B.
Tofani et al,(2016) found that length of hospital stay
before surgery higher than four days increase the risk
for SSI [15], Shiga et al,(2008) showed that surgical
delay of more than 48 hours increased the 30-day and
1-year mortality by 41% and 32%, respectively.[16]

Skin closure by staples associated with higher rate of
SSl in this study (p value 0.001), meta-analysis by
Smith et al. (2010) aso found that the risk of SSI in-
creased threefold when staples were used instead of
sutures.[17], other meta-analysis by Rohin Krishnan
et al. (2016) found no significant difference in infec-
tion among patients who receive staples and sutures
for skin closure.[18]

Using of suction drain in this study had no significant
effect on infection, Willis-Owen CA et al(2010) [12]
also found that drains were not found to have any sig-
nificant predictive value for infection.

In this study the operative time of all cases was less
than 2 hours, with no any significant value between
infected and non-infected cases. Ridgeway et al.
(2005)[8] did not observe any significant association

between the procedure time and infection in hip he-
miarthroplasty. The same observation was reported by
Leong et al (2006)[19]. This may indicate that the
presence of other risk factors in patients undergoing
hip hemiarthroplasty may have obscured the effect of
procedure duration on incidence of infection. [8,19]

Acklin et al. (2011) [20] found high rate of SSI if op-
erative time was more than 100 minutes.

In contrast, dale et al. (2011)[9] found that rate of SSI
was higher if operative time was less than 60 minutes,
they explained that, the rapid surgery may result in
inferior soft tissue treatment and hemostasis, thereby
leading to increased risk of infection.

Staphylococcus aureus was the main pathogen in the
infected cases in this study. This confirms results
from other studies that showed that staph.aureusisthe
main pathogens causing SSI especially in hemiarthro-
plasty. Ridgeway et al.(2005) reported that Staphylo-
coccus aureus was the main pathogen and was identi-
fied in 50% of SSIs. This was a more common cause
of SSI in hemiarthroplasty procedures than THR, and
was responsible for 40% of SSls in primary hemi-
arthroplasty, for 39% in revision hemiarthroplasty 8]

Conclusion

This study results showed a high rate of early infec-
tion in patients undergoing hip hemiarthroplasty in
Assiut university hospital trauma unit comparable to
other studiesin the world.

This study found some risk factors contributing in SS|
such as female gender, BMIJ30, medica comorbid-
ities, long preoperative stay and skin closure by sta-
ples.

Hip hemiarthroplasty should be treated with high care
as patients generaly have poorer physiological re-
serves, any additional insults in the form of multiple
debridement surgeries and infection tend to lead to
high mortality rates so; Preoperative stay should be
decreased as possible, control of medical comorbid-
ities especidly diabetes melittus should be achieved
before surgery, and the surgery must be carried on by
asenior hip surgeon.
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Table 3: incidence of SSI after hip hemiarthroplasty in
different studies

Study %gég SS
No. | %
9 % 10 111 This study
29 % 1 35 Mue Daniel et
al.(2015)[21]
4.4 20 459 Sullivan NP et al
% (2015)[22]
43 % 57 1320 | Lau et al.(2014)[3]
4.68 % 40 848 Sprowson et
al.(2013)[23]
6.9 % 15 217 Acklin et al.(2011) [20]
73 % 103 1416 | daleet al.(2011)[9]
4.06 % 219 5395 | J. Wilson et
al(2008)[24]
17 % 16 949 Cumming et
al.(2007)[25]
4.97 % 287 5769 | Ridgeway et
al.(2005)[8]
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Management of hip dislocations as late sequelae of septic
arthritis in children
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Faculty of Medicine, Zagazig University

Address: Egypt, Zagazig, Montaza square Background

septic arthritis of the hip remains one of the most challenging problems in pediatric ortho-
pedics. The most beneficial treatment is early diagnosis and treatment. Delay in diagnosis
and treatment may result in a spectrum of pathologic changes known as late sequelae of
septic arthritis of the hip. These sequelae are stiffness, limping, destruction of the capital
femoral epiphysis, limb length discrepancy, and hip subluxation or dislocation. Hip dislo-
cations as sequelae of septic arthritis have special characteristics different from those of
dysplastic hip as regard the pathology and treatment. The aim of this study is to suggest
different surgical procedures for management of hip dislocations as late sequel ae of septic
arthritisin children.

Patients and methods

thirteen patients (15 hips) were included in this study; they were 5 males and 8 females,
their ages averaged 18 months (range 12-36 months), the left hip was affected in 6 cases,
the right was affected in 5 cases and in 2 cases the affection was bilateral. Open reduction
was done in al hips (15 hips), osteo-chondroplasty (re-shaping of the femoral head) in 10
hips, femoral varus derotation osteotomy in 9 hips, femoral shortening in 4 hips, and ad-
ductor tenotomy in 8 hips. All cases were treated in orthopedic surgery department, fac-
ulty of medicine, Zagazig University.

Results

follow up averaged 37 months (range 24-54 months). At latest follow up all cases were
evaluated according to Hunka et a criteria and the results were satisfactory in 12 hips and
unsatisfactory in 3 hips. Sever limitation of movement occurred in 3 hips, avascular ne-
crosis occurred in 2 hips, and re-dislocation occurred in one hip.

Conclusion

open reduction of the hip dislocations as |late sequelae of septic arthritis in children is not
an easy task. The aim of reduction is to achieve stability, minimize limb length discrep-
ancy, and to facilitate later total hip replacement. Remodeling potential of the hip disloca-
tion following septic arthritis is less than in hip dysplasia so the pathology should be cor-
rected as one stage as possible and not to wait for remodeling as in hip dysplasia.
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E mail: hosam_khairy@yahoo.com
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ered one of the most severe sequelae that may occur
after septic arthritis of the hip[2, 3, 4, 5].

I ntroduction

Septic arthritis of the hip in children is one of the

most challenging problems in pediatric orthopedics.  Choi et a[6, 7] classified sequelae of septic arthritis

The medical history of children with septic arthritis of
the hip; generally reveals prematurity, sepsis, neonatal
intensive care unit admission, and low bhirth
weight[1]. Early diagnosis and treatment remain the
most important prognostic factors for a favorable out-
come. Delay in diagnosis and treatment may result in
a spectrum of pathologic changes known as late se-
guelae of septic arthritis of the hip. These sequelae are
stiffness, limping, destruction of the capital femoral
epiphysis, limb length discrepancy, hip subluxation or
didocation, premature closure of the triradiate carti-
lage and acetabular dysplasia. Didocation is consid-

of the hip into 4 types and 8 subtypes (figure 1). Dis-
locations with the femora head absent were described
in Choi et d classification; but dislocations with the
femoral head present were not included although the
group of dislocations with the femoral head present is
a distinct entity with different management protocol
and prognostic implication. The presence of the femo-
ral head can be confirmed radiologically or at the time
of intervention[1,6,8]. Recently, Faroline and Milane®
classified sequelae of septic arthritis of the hip into 2
groups and 2 subgroups (figure 2) according to ab-
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sence or presence of hip dislocation and presence or
absence of femoral head.
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Figure 1: Choi et al®  classification Type I: A. no resid-
ua deformity, B. mild coxa magna. Type Il: A. coxa bre-
via with deformed head, B. progressive coxa vara/valga.
Type lll: A. dipping of femoral neck with severe antever-
sion or retroversion, B. pseudoarthrosis of femoral neck.
Type VI: A. destruction of femoral head and neck with
small medial remnant of the neck, B. complete loss of
femoral head and neck and no articulation of the hip.

Figure 2: Farolin and Milani® classification. Group I:
hips without dislocation; A. with the femoral head present,
B. with the femora head absent. Group I1: hips are dislo-
cated; A. femoral head present, B. femoral head absent

Femoral head Deformities as sequel ae of septic arthri-
tis (according to radiologic and intra-operative find-
ings) were described by El-Tayeby[10]. There are 4
types of head deformities: beard head, collared head,
stag-horn head, and unclassified deformity (figure 3).

&
< W
°C @

Figure 3: Femoral head deformities. A: Beard head; femo-
ral head of normal size or larger with a secondary smdler beard
extending downwards. This configuration is due to didocation
of the femora head hanging over the superior acetabular rim.
The stuck head is, thus, split into a usualy larger upper dido-
cated sector and a smaller lower beard. B: Collared head; the
femoral head is surrounded by a collar al around the neck with
maintained smooth superior weight-bearing cartilage, the collar
prevent femord head containment into the acetaébulum. C:
Stag-horn head; head showing an irregular superior articular
surface with severa protrusions.

Early management of septic arthritis includes parentera
antibiotics and surgical drainage. Treatment in neglected
cases with late sequel ae differs according to presence of
didocation and presence of the femora head. Stability
restoration needs different techniques such as tro-
chanteric arthroplasty or pelvic support ostectomy when
the femoral head is absent as contrasted to relocation
when adequate femora head is present[1, 2].

Tregtment lines for hip didocaion with the femord head
present following septic arthritisindude either closed reduc-
tion (with or without adductor tenotomy) or open reduction
(with or without supplemental femord and acetabular os-
teotomies) when closed reduction hasfailed[11].

The technique of reconstruction (re-shaping) of the
femoral head and neck during open reduction accord-
ing to radiographic and intra-operative findings was
described also by El-Tayeby[9] as osteo-chondroplasty.



Reshaping of femoral head includes: excision of
beard in beard head and the collar in collared head,
remova of prominent parts with preservation of the
superior weight bearing part in stag-horn head. The
aim of osteochondroplasty is to facilitate entry of the
femoral head within the acetabulum.

Neglected dislocations (unreconstructable) with
shortening are treated by Ilizarove with adduction of
proximal fragment to stabilize the pelvis and distal
osteotomy for lengthening[11].

The aim of this study is to suggest different surgical
procedures tailored for management of hip disloca-
tions as late sequel ae of septic arthritisin children.

Patients and methods

* Incluson criteria: hip didocations with the femora
head present as late sequelae of septic arthritis by history
of infection during neonatal period; treated medically by
antibiotics or surgicaly by open drainage and evident
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radiologicdly. Also cases with hip didocation and de-
formed femord head detected during open reduction for
developmenta dysplasaof the hip.

* Exclusion criteria: hip didocations with absent femo-
ral head were not included in the study. Also cases with
developmental dysplasia of the hip, cerebra pasy and
paralytic didocations were not included.

Thirteen patients (15 hips) were included in this study
(table 1, 2, 3, 4); they were 5 males and 8 females,
their ages averaged 18 months (range 12-36 months),
the left hip was affected in 6 cases, the right was af-
fected in 5 cases, and in 2 cases the affection was bi-
lateral. All cases were treated in orthopedic surgery
department, faculty of medicine, Zagazig University.
History of septic arthritis in the neonatal period
treated medically with antibiotics was positive in 5
cases, surgicaly drained in 6 cases and 2 cases were
discovered during open reduction of the hip for de-
velopmental dysplasia of the hip (figure 4). The main
complaint was limping in 10 cases, limb-length ine-
quality in 6 cases, and painin 2 cases.

Table 1: Table of our patients
Radiologic Intra- Follow-
Case Agel Sex Side findings operative Operative Procedures Up Result
No. months : o
Farolin Type Findings /month
Collared Open reduction .
1 18 Female Left 2A head +Osteochondroplasty 48 Unsatisfactory
. Rt. Oval Open reduction +varus osteot- :
2 % Female | Bilatera 2A Lt. Oval omy +femoral shortening 36 Setistactory
Open reduction
3 36 Female Right 2A Beard head | +Osteochondroplasty +femoral 24 Satisfactory
+varus osteotomy shortening
. Open reduction +varus .
4 28 Female Right 2A Oval head osteotomy 30 Satisfactory
. Rt.Collared Open reduction )
5 18 Male | Bilatera 2A Lt Collared +Osteochondroplasty 36 Satisfactory
Open reduction +varus .
6 24 Female Left 2A Oval head osteotomy 48 Satisfactory
; Collared Open reduction .
7 22 Male Right 2A head +Osteochondroplasty 30 Satisfactory
8 12 Male Left 2A Oval head Open reduction 42 Satisfactory
Open reduction
9 18 Female Right 2A Beard head +Osteochondroplasty +varus 54 Satisfactory
ostectomy
Collared Open reduction
10 30 Male Left 2A head +Osteochondroplasty +varus 36 Unsatisfactory
osteotomy
Collared Open reduction
11 30 Female | eft 2A head +Osteochondroplasty +varus 24 Satisfactory
osteotomy
Open reduction
12 18 Female Left 2A Beard head +Osteochondroplasty +varus 42 Unsatisfactory
osteotomy
Open reduction
13 36 Male Right 2A Beard head | +Osteochondroplasty +femoral 30 Satisfactory
shortening +varus osteotomy
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Table 2: Table of Pre-operative radiology, intra-operative findings

Radiology Operative findings
Case Capital Tri Capital
No. apl r- api
femoral Aqetabular Acetabulum radiate Shgnton femoral Acetabulum | Cartilage .SOft
i X index . line . X tissues
epiphysis cartilage epiphysis
. Irregular, ) Dense
1 NO‘i;’;“""" 20 Irregular open | Broken ng;;ed filled with Ft'it;;‘j‘és fibrous
fibrous tissue adhesions
Not visual-
: ; Rt. Oval head
2 ized on left Rt.32 Lt.34 Dysplastic Open Broken Shallow Normal Pulvinar
side Smaller both
= Lt. Oval head
onright side
Shallow, Capsular
3 Sl 37 Dysplastic Open Broken | Beard head fibrous Normal aps.
; adhesions
adhesions
Normal, filled
4 Small 28 Normal Open Broken Oval head with fibro-fatty Normal Pulvinar
tissue
Not visual- Rt'ﬁilcjared Normal, filled
5 ized on Rt.24 Lt.22 | Normal both Open Broken with fibro-fatty Normal Pulvinar
! Lt.Collared .
both sides tissue
head
6 Small 36 Dysplastic Open Broken Oval head Shallow Normal Pulvinar
Shallow,
7 Small 27 Normal Open Broken Collared fibrous Normal Capsm_JI a
head . adhesions
adhesions
8 Noti;/lezual- 30 Dysplastic Open Broken Oval head Shallow Normal
. Irregular, .
9 N°‘i;’£‘a" 26 Irregular Open | Broken | Beardhead | filledwith Ft'it;;‘j‘és ;ngéfs
fibrous tissue
Normal
. . - Dense
10 NOti;/'ezJal' 27 Normal Open Broken ng;;ed ]f‘:ltl)regggh Normal fibrous
- y adhesions
tissue
Normal,
Collared filled with .
11 Small 24 Normal Open Broken head fibro-fatty Normal Pulvinar
tissue
Irregular , .
12 | Distorted 29 Irregular Open | Broken | Beardhead | filledwith Ft'iz;‘j‘f ;ﬁﬂ;’(’)ﬂs
fibrous tissue
Normal,
13 Small 29 Normal Open Broken Beard head filled with Normal Pulvinar

fibrous tissue
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Table 3: Details of intervention

Operative procedur es Number in which
P P performed (Hips)
Open reduction (OR) 15
Femoral varus derotation osteotomy (VDRO) 9
Femoral shortening 4
Osteochondroplasty 10
Adductor tenotomy 8
Table 4: Summary of operative findings
Findings Structure

tened or spherical with coxa magna.

Deformed (beard, collared, or oval), smal, flat-

Capital femoral epiphysis

Normal or dysplastic, false acetabulum, irregular

nar, fibrous tissues

and filled with fibrous tissue Acetabulum
Normal or covered with fibrous tissue Cartilage
Capsular adhesions, synovia hypertrophy, pulvi- Soft tissues

Clinically: movements were limited to a certain de-
grees in different directions; flexion averaged 95°
(range 65°-110°) degrees, extension averaged -2°
(range -15°-5°), abduction averaged 25° degrees (0°-
30°), adduction averaged 20 degrees (range 0-25),
medial rotation averaged 15° (range 5°- 25°), and lat-
eral rotation averaged 25° (10°-35°). Flexion deform-
ity was present in 5 hips and averaged 8° (range 5°-
15°). Shortening was present in 6 cases and averaged
2 cm (range 1-3 cm). Trendelenburg was positivein 7
cases and difficult to elicit in 6 cases.

Radiologically: didocation was evident in al cases
and diagnosed by broken Shenton line (15 hips), dis-
placement of femoral epiphysis outside acetabulum (7
hips). All hips were Grade 2A according to Farolin
classification. Acetabular index averaged 28° (range
20°- 37°). The femora head was beard in 4 hips. Os-
sific center was absent in 7 hips and deformed in one
hip. CT was done in 5 cases for assessment of carti-
laginous femoral head and any ossification. MRI was
not done in this study.

Surgical procedures

e Approach: all cases were operated through ante-
rior approach (bikini incision), developing the in-
terval between sartorius and tensor fascia lata. Sar-
torius and rectus femoris were cut and reflected
downwards. lliopsoas was cut and reflected up-
wards after exposure of femoral nerve. Exposure
of the femoral nerve was difficult in 5 hips which
necessitated exposure of the nerve from above in-
guinal ligament then proceed downwards; alsoin 7
hips the Iliopsoas was amalgamated with the cap-
sule with difficult dissection and reflection. lliac
crest was split and the outer part was reflected
downwards exposing the outer side of iliac bone
down to the hip capsule. Well-planned capsu-
lotomy was done (T- shaped, V- shaped, or single
cut paralld to acetabular margin) to facilitate later
capsulorrhaphy. The femoral head was exposed
which was beard in 4 hips, oval in 5 hips, and col-
lared in 6 hips. Ligamentum teres was absent in 11
hips. The acetabulum was cleared of any intra-
articular fibrous tissue down to exposure of articu-
lar cartilage. The articular cartilage was hedthy
and covered with fibrous tissue in 12 hips, and de-
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stroyed with fibrosis in 3 hips. Also the acetabu- transverse ligament.
lum was cleared of adherent anterior capsule and
remnants of ligamentum teres down to cutting the

Figure 4: A, girl 2 years old, septic dislocation left hip treated by surgical drainage at age one month, absent upper femoral
epiphysis. B, frog-leg lateral view. C, three months after open reduction, restored Shenton line but still absent ossification
centre. D, CT shows containment of cartilaginous head within acetabulum. E, 3 years post-operative, flattened upper femo-
ral epiphysis, coxa vara. F, 5 years post-operative, small rounded upper femora epiphysis, trochanteric overgrowth, coxa
vara.

e Osteo-chondroplasty was done in 10 hips to fa- pelvic osteotomies were done in this study.
cilitate entry of the femoral head within the
acetabulum. In beard head (4 hips) the lower part
was excised, in collared head (6 hips) the collar
was excised, and in stag-horn head the prominent
parts were excised with preservation of the supe- ® Pre-operative traction was not used in any pa-
rior weight bearing part. tient with high dislocation but rather femoral

. . : e . shortening was used to bring the femora head to

e Trial reduction was done; it was difficult in 4

hel f th lum.
hips as the femoral head was higher than the the level of the acetabulum | |
acetabulum and femoral shortening of average 2 ® Adductor tenotomy was donein 8 hips.

cm (range 1-3 cm) was done. Reduction was stable Wound was closed then toe to nipple cast was ap-
in abduction and internal rotation in 9 hips and plied for 4 weeks to be changed under anaesthesia
femoral varus derotation osteotomy was done. No for evaluation of hip stability. The second cast was

o Femoral osteotomy was done through separate
lateral approach for shortening and correction of
the geometry of upper femur.



removed at 10 weeks to be replaced with broom-
stick plaster for 2 weeks. After cast remova all
cases were followed up every 2 weeks for 2 visits
then every month till 6 month from cast removal.
Weight bearing was alowed when knee flexion
reaches 90°. No braces were used for the patients
in this study.

Results

Follow up averaged 37 months (range 24-54 months).
At latest follow up all cases were evaluated clinically
according to Hunka et al criteria[12] as satisfactory or
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unsatisfactory. Satisfactory results include, stable
joint, arc of flexion of 70° or more, flexion contrac-
ture not more than 20°, pain free hip, and the patient
is ableto perform activities of daily living.

The results were satisfactory in 12 hips and unsatis-
factory in 3 hips. Fourteen hips were stable and one
hip was unstable (re-dislocation). At latest follow up
(table 5) flexion averaged 103° (range 70° 125°), ex-
tension averaged 4° (-10°-15°), abduction averaged
42° (10°-50°), media rotation averaged 30° (0°-45°),
and latera rotation averaged 37° (20°-50°). Flexion
deformity was present in 3 hips and averaged 8° (av-
erage 5°-10°). There were no pain with daily activities
in 14 hips and one hip was painful.

Table5: Clinical results according to Hunka et al 12 criteria

Range of motion (Degrees) Flexion .
Case Hip . .
No Viedial Lateral contracture stability Pain Final results
" | Flexion | Extension Abduction edia atera (Degrees)
rotation rotation
1 70 -10 20 0 20 10 Stable Painful | Unsatisfactory
Rt. 110 Rt.0 Rt. 50 Rt. 45 Rt. 50 .
2 | w110 Lt. 0 Lt. 50 Lt. 40 Lt. 45 Stable | None | Satisfactory
3 100 10 45 40 45 - Stable None Satisfactory
4 120 15 50 35 30 - Stable None Satisfactory
Rt. 90 Rt.5 Rt. 50 Rt. 30 Rt. 40 .
> | oo Lt.5 Lt. 50 Lt. 35 Lt. 35 Stable | None | Satisfactory
6 120 10 50 35 25 - Stable None Satisfactory
7 115 10 45 45 50 - Stable None Satisfactory
8 125 5 40 35 45 - Stable None Satisfactory
9 105 0 50 30 40 - Stable None Satisfactory
10 70 -5 15 0 25 5 Unstable None Unsatisfactory
11 120 5 40 40 45 - Stable None Satisfactory
12 65 -5 10 0 15 5 Stable None Unsatisfactory
13 115 10 50 45 50 - Stable None Satisfactory

All cases were evaluated radiologically (table 6) for
condition of the capital femoral epiphysis as regard
Size, regularity, and containment within the acetabu-
lum, occurrence of avascular necrosis, neck shaft an-
gle, continuity of Shenton line, acetabular index, and
the tri-radiate cartilage. The epiphysis was small in 7

hips, flattened in 3 hips, irregular in 3 hips, and nearly
normal in 3 hips. Avascular necrosis occurred in 2
hips. Neck shaft angle averaged 121° (range 90°-
121°). Shenton line was intact in al cases. Acetabular
index averaged 21° (range 15°-28°). Tri-radiate carti-
lage was openin al hips.
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Table 6: Table of Radiological results

Case | Follow up C.aplta_l femoral AVN Neck shaft Sh(.enton Acetabular index Tn-ra_ldlate
No. (Y. M) epiphysis and neck angle line cartilage
1 48 Small, rounded + 90 Intact 20 Open

Rt.120 Rt.24
2 36 Normal - Intact Open
Lt.115 Lt.23
3 24 Flattened + 125 Intact 28 Open
4 30 Normal - 130 Intact 22 Open
Rt.125 Rt.18
5 36 Small rounded - Intact Open
Lt.120 Lt.19
6 48 Small rounded - 110 Intact 20 Open
7 30 Flattened, coxa magna - 130 Intact 23 Open
8 42 Small irregular - 125 Intact 18 Open
9 54 Flattened - 135 Intact 15 Open
10 36 Small, irregular - 125 Broken 25 Open
11 24 Normal - 120 Intact 20 Open
12 42 Small, irregular - 110 Intact 26 Open
13 30 Rounded small - 135 Intact 17 Open

Complications: sever limitation of movement oc-
curred in 3 hips, avascular necrosis occurred in 2 hips,
and re-dislocation occurred in one hip.

Case 1. (No. 1, table 1, 2, 5, 6) A girl aged 2
years (figure 5) presented with septic dislocation
left hip. She has history of septic arthritis after
discharge from the pediatric intensive care unit
and treated by surgical drainage. Open reduction
was done, hip spica applied for 10 weeks, fol-
lowed by broomstick plaster for 2 weeks. She was
followed up till the age of 7 years. Now the upper
femoral epiphysis is apparent but small with tro-

chanteric overgrowth and coxa vara, no disoca-
tion. There is shortening of 2 cm, flexion deform-
ity 10°, and mild pain on activities. The result is
unsatisfactory.

Case 2: (No. 3, table 1, 2, 5, 6) A girl aged 1 year
(figure 6) presented with septic dislocation right
hip with beard type femora head deformity. Open
reduction was done at age 3 years with osteo-
chondroplasty, femoral shortening, and derota-
tion. Plate extraction was done after one year. She
was followed up for one year after plate extrac-
tion. Theresult is satisfactory.
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Figure5: A, girl 1 year, septic disocation right hip with beard type femoral head deformity. B, age three years. C, imme-
diate post-operative after open reduction, osteo-chondroplasty, femoral shortening with derotation. D, three months post-
operative. E, one year post-operative. F, 6 months after plate extraction. G, one year after plate extraction

Figure 6: A, 30 month girl shows bilateral DDH, absent femoral epiphysis on left side. B, intra-operative findings, oval
femoral head, and short neck.
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Discussion

Septic arthritis of the hip is one of the most challeng-
ing problems in pediatric orthopedics, delay in diag-
nosis and treatment may result in a spectrum of patho-
logic changes known as late sequelae of septic arthri-
tis of the hip. One of the most severe sequelae of sep-
tic arthritis is the disocation®. Dislocations as seque-
lae of septic arthritis differ from those of dysplastic
hip in pathologic changes and management protocol.
In septic arthritis the pathology starts intra-articular
with bacterial infection of the synovium and subse-
guently of all the structures within the joint, which
causes an intense inflammatory reaction, possibly
leading to destruction of the articular cartilage and
later of the whole joint with or without dislocation[3].
In hip dysplasia the pathology starts by capsular laxity
with improper containment of the femoral head within
the acetabulum, so there is no biologic stimulus for
growth of the acetabulum that leads to acetabular
dysplasia, dislocation, and lastly secondary femoral
changes as increased femoral torsion and coxa
valga[14].

The aim of reduction in septic didocation is also dif-
ferent from that of hip dysplasia. In septic dislocation
the aim of reduction is to achieve stability for normal
weight bearing, encourage normal development of the
femoral shaft, minimize anticipated limb length dis-
crepancy, and creation of a socket to facilitate later
total hip replacement®. In hip dysplasia, open reduc-
tion aims at restoration of a normally developing hip
joint[14].

Open reduction in septic dislocations has its difficul-
ties because of the adhesions and extensive fibrosis at
the acetabular floor, and femoral head deformities
with difficult penetration into the acetabulum. Also
extensive fibrosis of the muscles around the hip as
iliopsoas makes its dissection from the capsule diffi-
cult with improper later capsulorrhaphy[9]. Remodel-
ing potential of the hip with septic sequelae is less
than in hip dysplasia so the pathology should be cor-
rected as one stage as possible and not to wait for re-
modeling asin hip dysplasia[9].

In this study open reduction was done through ante-
rior approach and femoral osteotomies were done
through separate lateral approach; although El
Tayeby™ used a modified single approach to expose
the iliac bone, the hip and upper third of the femur.
We felt that this extensive approach will expose the
upper femur with the risk of vascular impairment of
upper femur but in our approach the upper femoral
blood supply will not be violated.

In septic dislocations the upper femoral changes (head
deformities, coxa valga, and increased femora tor-

sion) occurs earlier than acetabular changes (dyspla-
sid), so the younger the age of the patient at the time
of presentation the more tendency of the surgeon for
femoral than pelvic procedures. In this study open
reduction is associated with femoral procedures as
reconstruction of the femoral head to alow penetra-
tion into the acetabulum and correction of the geome-
try of the upper femur for hip stability with no pelvic
osteotomies; this can be explained by the young age
group (average 18 months) of the patients included in
this study. Johari et a' performed pelvic osteotomies
(Dega, and shelf) in 6 hips out of 18 hips included in
his study as the age averaged 5.1 years in these hips.
Also El Tayeby[10] performed pelvic osteotomies
(Dega, Salter, and triple osteotomy) in 14 hips out of
16 hips included in his study as the age averaged 5.3
yearsin his study.

Choi classification[6,7] which is the main radio-
graphic classification provides detailed information of
deformities but it is complicated, not feasible to apply
in young age group, and dislocations with the femoral
head present were not included. In this study we used
Farolin classification[9]; it is simple and easily ap-
plied to the young age group.

On final evauation of results we used Hunka et a
criteria™ which is more suitable to this age group than
Ponseti score™ in which some items could not be ful-
filled as walking for long distance which is difficult to
evaluate in this age group. Also it is difficult to sepa-
rate pain, limping, and limitation of motion from each
other in this age group as they are closely related.

The level of satisfactory results in septic dislocations
is different from developmental dysplasia of the hip
asin septic dislocation we need stable, painless nearly
mobile hip, in developmental dysplasia of the hip we
need stable, painless freely mobile hip.

Comparison of results: the results in this study are
satisfactory in 12 hips and unsatisfactory in 3 hips and
this is nearly similar to the results obtained by El
Tayeby[10] as the results were satisfactory in 13 hips
and unsatisfactory in 3 hips according to Hunka et a
criterig[12].

Complications

e Sever limitation of motion occurred in 3 hips in
which there were excessive fibrous tissue within
the acetabulum with adhesions of Iliopsoas to
capsule, and the femoral head deformity was of
stag horn type.

e Avascular necrosis occurred in 2 hips in which
surgery was difficult due to adhesions with resec-



tion of parts of the stag horn head. But it is diffi-
cult to ascertain that the avascular necrosis is a
postoperative complication or from the start as
MRI was not done and the femora head was not
seen in the preoperative radiographs.

e Redidocation occurred in one hip in which avas-
cular necrosis occurred with loss of the femora
head contour and is prepared for pelvic support
ostectomy.

Conclusion

Septic arthritis of the hip in children is a nightmare
for orthopedic surgeons. The most important prognos-
tic factor is early diagnosis and treatment. Delayed or
neglected treatment results in pathologic changes
known as late sequelae of septic arthritis. Hip disloca
tion is one of the most severe sequelae of septic ar-
thritis. Treatment of the dislocation is closed or open
reduction. Open reduction of the septic didocationsis
not an easy task. The aim of reduction is to achieve
stability, minimize limb length discrepancy, and to
facilitate later total hip replacement. Remodeling po-
tential of the hip dislocation following septic arthritis
is less than in hip dysplasia so the pathology should
be corrected as one stage as possible and not to wait
for remodeling asin hip dysplasia.
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Abstract

Background

Medial gonarthrosisis ajoint disease that causes knee pain, reduction of activity and pro-
gressive ateration of the medial compartment, mainly in elderly and fat people [1]. Me-
dia opening wedge high tibial osteotomy (MOWHTO) is an established procedure in the
treatment of patients with medial compartmenta osteoarthritis [2]. The aim of our study
was to assess the early results of mediad open wedge osteotomy in media uni-
compartment OA fixed with a plate.

Patients & methods

Patients included in this study were 25 patients. The minimum follow up of patients was 6
months. The patients mean age was 47 years, ranging from 36 to 59 years. All the patients
were suffering from media uni-compartmental osteoarthritis of knee joint. They treated
with an oblique medial opening wedge high tibial osteotomy and fixation by using aplate.
Result

All the patients were evaluated at the end of the study regarding their function demand
and they were further graded according to their satisfaction.

A total of 15 patients (60%) reported the procedure as excellent; eight patients (32%)
much better and two patients (8%) little better. The mean correction angle was 9.6 de-
grees. Full weight-bearing was achieved after an average of ten weeks (range: 8-12
weeks). Superficia infection, deep infection, skin irritation, and cutaneous saphenous
nerve hyposensitivity were complications occurred in the patients of the study group. The
mean preoperative Oxford knee score (OKS) was 20; while the mean postoperative oxford
knee score (OKS) was 37.

Conclusion

Media opening wedge high tibia osteotomy (MOWHTO) fixed with a plate is a physio-
logically better surgery in primary medial compartment OA of the knee in early stages.
The procedure is a very good dternative to unicompartmental or total knee arthroplasty.
Early results are very gratifying. However, achieving successful outcomes requires proper
patient selection, effective planning, meticulous surgical techniques, and good rehabilita-
tive programs.

Keywords
Media opening wedge, High tibial osteotomy, medial unicompartmental osteoarthritis
knee.

I ntroduction

acceptance in the 1960s and is now well-established
modality [8]. Many techniques have been developed

Management of OA of the knee aims to relieve pain
and improve mobility. Conservative therapies do not
ater the natura history or progression of OA, and
thus are not curative. Initial treatment includes educa-
tional therapies in the form of exercise, braces, shoe
raises and weight reduction [3,4] . Pharmacologic
agents recommended for the initial management of
knee OA include NSAIDs, intra-articular corticoster-
oid injections, intra-articular hyaluronate injections
and intra-articular injections of platelet-rich plasma
(PRP). Varus deformity associated with arthritic knee
warrants operative intervention [5-7]. High Tibial Os-
teotomy (HTO) for osteoarthritis of the knee gained

i.e. closing wedge, opening wedge, dome and “en
chevron” osteotomies, but opening (medial) and clos-
ing (lateral) wedge osteotomies are the most com-
monly used. Media opening wedge high tibial osteot-
omy (MOWHTO) is a simple procedure and requires
less dissection, the fibular osteotomy is not required,
so0 less neurovascular complications. No bone resec-
tion of the lateral tibia is done hence, the normal ana-
tomical tibial bone shape is maintained post HTO,
which allows for easy conversion to knee replacement
later on. There is no shortening of the limb. These
features made it the osteotomy of choice for correcting
varus deformity in unicompartmental OA knee [9 ,10].
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The goal of an ostectomy is to reduce knee pain by
transfer the mechanical axis from the pathologic area
to the normal compartment in varus knee thus redis-
tributing the load; aso slows destruction of the medial
joint compartment and the need for knee replacement
is delayed.

Thus, the aim of our study was first to evaluate the
early results of the media opening wedge high tibial
osteotomy (MOWHTO) and then to evaluate union at
the osteotomy site and strength of the construct in
view of weight bearing [11].

Patients Selection

Patients included in this study were 25 patients, 10
patients were prospective and 15 patients were retro-
spective. All patients were operated on a single knee.
A prospective study between February 2015 and
March 2017, while a retrospective study starting from
July 2013. The minimum follow up of patients was 6
months. The patients mean age was 47 years, rang-
ing from 36 to 59 years, with symptomatic os-
teoarthritis knee of the medial compartment, and genu
varum. They were 3 women and 22 men. They treated
with an oblique media opening wedge high tibial os-
teotomy and fixation by using a T-buttress plate with-
out any augmentation except 6 patients of the study
group that had bone substitute added to fill osteotomy
site for enhancing bone union.

The inclusion criteria active patients younger than
60 years, active patients who agreed to be compliant
with the postoperative protocol, with symptomatic
primary osteoarthritis of the medial compartment,
intact lateral and patellofemoral compartments, genu
varum < 15° good range of motion (ROM) (ie, flex-
ion > 90° and flexion contracture < 10°), body mass
index (BMI) < 35, without ligamentous instability,
and failed non-surgical trestment methods. 14 patients
(56%) had grade Ill and 11 patients (44%) grade Il
severity according to Kellgren Lawrence grading sys-
tem.

The exclusion criteria were symptomatic osteoarthri-
tisin the lateral or patellofemoral compartments, os-
teoporosis (defined as a bone mineral density that lies
2.5 standard deviations more below the average value
for young healthy women), varus deformity >15°,
flexion contracture >10°, range of motion <90°, and
the presence of severe osteoarthritis (defined as a
grade of 1V on the Kellgren—Lawrence radiographic
grading scale).Patients who had a history of inflam-
matory arthritis, joint infection, on immunosuppres-
sive therapy, or intra-articular knee fractures excluded
from the study. Also, patients who had neurological
or ligamentous instability were excluded from the

study. Femoral varus patients with varus malalign-
ment and normal Tibial bone varus angle (TBVA)
(<5°) and medial proximal tibial angle (MPTA, 85-
90°) have a bone varus of the distal femur (lateral dis-
tal femoral angle, LDFA >90°) were excluded from
the study.

Preoper ative evaluation and planning:

All patients were evaluated preoperatively using Ox-
ford knee score (OKS) [12] , knee standing anteropos-
terior views and a true lateral radiograph with the
knee in 30° of flexion. Full-length A-P view standing
radiographs (the standing anteroposterior view includ-
ing the hip, knee, and ankle joint), or lower extremity
scannogram. The routine use of magnetic resonance
imaging (MRI) to evaluate meniscal tears, cartilage
lesions or ligament injuries in patients with os-
teoarthritis of the knee recommended. Parameters as-
sigted in the frontal plane are Kelgren-Lawrence
Grading Scale for osteoarthritis [13].

Mechanical tibiofemoral angle (to measure varus an-
gle), by drawing aline from the center of the femoral
head to the center of the knee, and from this point to
the center of the ankle . Fig.1 The intersection of the
lines on the knee gives the degree of varus, and Me-
chanical axis (Mikulicz-line) or weight bearing axis (a
line is drawn from the center of the femoral head to
the center of ankle joint) are measured on the full-
length A-P view standing radiographs or lower ex-
tremity scannogram. The normal axis passes 10 mm
medial of the center of the knee joint in the region of
the tibial spine (ranging from 3 to 17 mm). Also as-
sessing Lateral distal femoral angle (LDFA) 88° (85-
90°), Media proximal tibial angle (MPTA) 87° (85-
90°), and Joint line convergence angle (JLCA) 2° (1-3
°) [14]. The osteotomy should maintain neutral joint-
line obliquity and thus not increase the shear stresses
at thejoint surface.

Excessive obliquity prevents the shift of weight bear-
ing to the lateral compartment and may cause a recur-
rence of the varus deformity following high tibial os-
teotomy [15]. Centre of rotation of angulation
(CORA): The intersection point of the proximal and
distal mechanical axes. The axis of correction of
angulation and the osteotomy should pass through the
same CORA to avoid displacement of the bone
ends[14], and tibial bone varus angle (TBVA) 0° (<0-
5°) [16].While Parameters in the sagittal plane are
posterior tibial slope (6-10°) and Insall-Salvati Index

(1.0). [17]

For calculation of the opening wedge, we draw aline
from the center of the femoral head to the center of
the talus (Fig. 1). In varus maaignment, the me-
chanical axis passes the tibial plateau more medially
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than the physiologica mechanical axis deviation
(MAD) of 10 mm (ranging from 3 to 17 mm). Next, a
line that is pardlel to the tibia plateau is drawn. A
third line is drawn with the desired mechanica axis
from the center of the femoral head to a point 62%
lateral on the transverse diameter of the tibial plateau
(Fujisawa point). The desired mechanical axis contin-
ued to the center of the ankle in its postoperative posi-
tion. The center of rotation of angulation (CORA) lies
in the lateral cortex at the tip of the fibula. Line 1
connects CORA with the middle of the ankle joint.
Line 2drawn from CORA to the center of the anklein
its postoperative position and crosses the desired me-
chanical axis at the center of the ankle. The angle be-
tween lines 1 and 2 forms the correction angle [15].

Fig 1: (A) Long-length standing radiograph of the bilateral
lower extremities showing the left lower limb mechanical
axis with varus malalignment. (B) Lateral radiograph of a
left knee with associated measurement of the tibial slope by
drawing 2 circles in the tibial shaft that are each tangent to
the anterior to posterior cortices, and drawing a straight line
extending between the central point of the circles to find
the anteroposterior midpoint of the tibia (line 1). A second
line (line 2) is drawn perpendicular to the first at the level
of the tibial plateau, and athird line (line 3) is drawn along
the tibial slope, using the medial femora condyle. The an-
gle measured between the second and third lines is the pre-
operative angle of the tibial slope [18].

Surgical techniques:

The patient was positioned supine on the operating
table. A thigh tourniquet applied. The knee and leg
draped free. The foot covered using very fine stocki-
net and adhesive drape to minimize the bulging at the
ankle so that it will be possible to be better realize the
femoro-tibial alignment after the correction.The C-
arm of an image intensifier set up opposite to the sur-

geon. A diagnostic knee arthroscopy was performed,
where the menisci, ligaments, and articular cartilage
were inspected and debrided or meniscal surgery car-
ried out if necessary.

A dlightly oblique vertical incison made parallel to
the medial border of the patellar tendon, beginning at
the level of the inferior pole of the patella and extend-
ing to the tibial tuberosity. For exposure, the an-
teromedial aspect of the tibia by a skin incision cen-
tered between the media border of the anterior tibia
tubercle and the anterior edge of the medial collateral
ligament (at the line of media border of patella) and
extending 6-8 cm distally from the joint line. A sharp
dissection performed to expose the deep fascia over
the pes anserineus, which retracted distally using a
periosteal elevator to expose the superficia fibers of
the medial ligament.

The superficial layer of the medial collateral ligament
released, with subperiosteal elevation from the medial
to the posterior portion. Superficial medial ligament
dissected from the bone proximally up to the level of
the osteotomy (Fig. 2). There was no risk of instabil-
ity because the deepest and much more stabilizing
tibio-meniscal bundle of the ligament remains intact.
A blunt Hohmann retractor passed deep to the medial
collateral ligament around the posteromedial corner of
the proximal tibia, and along the posterior cortex of
the tibia to protect the posterior neurovascular struc-
tures. A second retractor placed under the patellar
tendon. The procedure facilitated by flexion of the
knee.

Figure 2: Released superficial layer of the medial collat-
eral ligament with subperiosteal elevation.

A pre-contoured T-shaped plate positioned on medial
cortex 1-2 cm distal joint line, to make sure there is
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till enough space for the proximal part of the plate by
selecting 2 holes in cross bar, a combination hole for
proximal tibial part fixation, another hole for osteot-
omy area and 4 holes for fixation of digta tibia part.
Then under the guidance of fluoroscopy, with the knee
in extension, a 2-mm K-wire advanced medialy from
1-2 cm dista to the level of the joint up to the lateral
cortex and parald to the joint line to ensure mainte-
nance of the origina tibia dope and prevent extension
of the fracture to thetibial condyles (Fig. 3).

Figure 3: K-wire advanced parallel to the joint line under
the guidance of fluoroscopy.

Other 2-mm K-wire introduced under fluoroscopic
guidance to mark the saw cut (Fig. 4). The start point
on the media tibia is normally approximately 3-4 cm
distal to the medial joint line. A Kirschner wire in-
serted in the oblique direction (20" to the tibial shaft)
from the metaphyseal -diaphyseal junction of the me-
dia proximal tibial cortex, which corresponds to a
point just above the upper border of the pes anseri-
nus. The lateral aiming point was the upper third of
the proximal tibiofibular joint. A tibial osteotomy was
performed just below and parallel to the guide pin,
initially with an oscillating saw (Fig. 5) and then with
athin osteotome.

The extent of the osteotomy was checked by fluoros-
copy to ensure an appropriate depth and direction of
the cut (up to 1 cm medial to the lateral cortex). The
osteotomy performed using an oscillating saw for the
outer medial and anterior cortices, followed by a Y2
inch osteotome placed over the guide pin and verified
by fluoroscopy as the osteotomy performed. A ¥ in
osteotome used for the posterior cortex, with the edge
palpated posterior to the tibia as the osteotome ad-
vanced. The osteotomy carried to within 10 mm of the
lateral cortex.

Figure 4: Under the guidance of fluoroscopy, other
K-wire introduced toward upper third of the proxi-
mal tibiofibular joint.

Figure 5. Under the guidance of fluoroscopy, the oscillat-
ing saw below and paralél to the second guide pin.

The bone at the site of the osteotomy opened, by
pushing the portion of the tibia distal into valgus
while counter posting lateral side of the knee and the
osteotomies maintains the proximal end of the tibiain
place. The opening should advance slowly to allow
gradual opening of the ostectomy. Maximum atten-
tion is given to keep the lateral cortex intact to benefit
from its hinge feature. The sagittal plane correction
should also be assessed by looking carefully at the
amount of opening of the osteotomy anteriorly and
posteriorly. Thetibiais atriangular bone in cross sec-
tion with apex anterior; the opening must be greater at
the posteromedial part of the osteotomy than at the
anterior part in order to avoid increasing the posterior
tibia dope and patella baja. If the gap anteriorly is
equal to that at the posteromedial corner, the posterior
slope of the tibiawill inadvertently increase.

After adequate exposure of the ostectomy line, the
osteotomy guide wire can be removed. Intra-operative
assessment of correction can be done by using cable
method, in which the electrocautery cord stretched
from center of the hip to the center of the ankle and
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should be located at 62% of the tibial width and just
lateral to the lateral tibial spine at the knee.

Internal fixation achieved by using the T-buttress
plate, which alows heding starts in the lateral and
dorsal part of the osteotomy and promotes osteogene-
sis through stable fixation with the precise amount of
elagticity. The angle of correction maintained, thereby
avoiding a later loss of correction. The plate secured
with 6.5-mm 2cancellous screws proximally and 4.5-
mm 3-4 self-tapping cortical screws distally (Fig. 6).
No bone grafts added. Some cases augmented by
bone substitute composed of hydroxyapatite with 65%
porosity or B tricalcium phosphate with 60% porosity
for enhancing bone union. Finally, the wound closed
by repairing the superficial medial collateral ligament.
After the closure of the layers and placement of a
drain, the patient’s knee put into a hinged immobi-
lizer, or above knee posterior dab.

Figure 6: fluoroscopic picture after complete fixation.

Postoper ative care and rehabilitation:

The patient is limited to partial weight bearing (15kg
to 20 kg) for six weeks, after which the patient can
begin full weight-bearing. On the first postoperative
day, the patient started isometric quadriceps exercises
and used CPM (continuous passive motion) apparatus
to ease hisslher movements. The patient rehabilitated
with quadriceps muscle and hamstring strengthening
exercises. Short radiographs were taken at six and
twelve weeks to ensure maintenance of position and
healing, and long leg aignment films done at six
months to assess the correction achieved. The follow-
up program wase:

» Immediately after the operation, the patient put in a
hinged knee brace for 2 weeks. Postoperative x-ray
knee A-P view and lateral view done.

= The patient is encouraged to do datic exercises just
after the operation to enforce the quadriceps muscle.

» The patient discharged after 2 days from the hospi-
tal and given a course of broad-spectrum antibiotics
and antithrombotic drugs.

= The first visit after 2 weeks, x-ray knee anterior -
posterior view and lateral view done and assess-
ment of the wound and removal of the surgical
stitches.

= The second visit after one month of the 1% visit, a
new x-ray knee AP and lateral views done to assess
bone union at the osteotomy site. If there is a good
callusthe patient is allowed full weight bearing and
knee flexion and extension exercises. Stop anti-
thrombotic treatment.

» The third visit after one and half month of the 2™
visit, a new x-ray knee AP and latera views done
to assess bone union at the osteotomy site. Re-
moval of the hinged knee brace if there is adequate
bone union.

The fourth visit 3 months after the 3" visit, a new X-
ray knee AP and lateral views done to assess bone
union at the osteotomy site, quadriceps strength, and
range of knee motion. Activities like cycling, brisk
walking, driving, and riding were allowed after con-
firming complete consolidation of osteotomy at
around 4 months.

Results

All patients included in this study had medial com-
partment osteoarthritis with an intact lateral compart-
ment; they offered surgery if they had a varus knee
deformity and their knee symptoms persisted despite
conservative treatment. 12 patients had an arthro-
scopic evaluation of the joint status, 6 patients with a
partial resection of the medial meniscus, other 6 pa-
tients dso had a cartilage and synovia thickening
debridement and in one patient had a drilling of os-
teochondral defect (OCD) by microfracture awl after
debridement. The mean correction was 9.6 degrees,
with a standard deviation of 3.41 (range: 5 to 16 de-
grees). All patients were followed-up until the bony
union of the ostectomy radiologicaly documented.
The mean follow-up period was 19 months (range: 6 -
40 months). Three of the 25 patients were women and
22 were men. The mean age was 47 years, ranging
from 36 to 59 years. Walking without crutches and
full weight-bearing was achieved after an average of
ten weeks (range: 8-12 weeks). At the first follow-up
examinations, hyposensitivity in the area of the cuta-
neous branch of the saphenous nerve (N. infrapatel-
laris) was observed in 3 patients.

A total of 15 patients (60%) reported the procedure as
excelent; eight patients (32%) much better and two
patients (8%) little better. All patients had a full range
of motion reached within 12-week follow-up exami-
nation. Radiologically, consolidation is evident with
bone formation in the osteotomy gap and variable
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formation of callus starting in the lateral and dorsa
part of the osteotomy. Femoro-tibial axis, tibial slope
and patellar height achieved at correction maintained
during the bony healing phase without significant loss
of correction. During the whole period of the study,
no cases of implant failure reported. Only 6 patients
of the study group had bone substitute added to fill
osteotomy site for enhancing bone union. Fifty per-
cent of patients who had bone substitute added to fill
osteotomy site were infected. No patients had prior

knee surgery except one patient had an internal fixa-
tion of an osteochondral defect in media femora
condyle. This patient was the only one had a deep
infection after 8 weeks and treated by debridement,
metal changed without bone substitute added and an-
tibiotics; complete bone union achieved in 12 wks.
The mean preoperative oxford knee score (OKS) was
20; while the mean postoperative Oxford knee score
(OKS) was 37.

|

Figure 8: Post-operative follow-up x-rays: A, after 2 weeks. B,after 3 months . C, after 6 months.
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B

Figure 9: Post-operative follow-up x-rays: A, in operative day. B,, after 2 months C, after 1 year.

Discussion

Osteoarthritis is most common joint disease of the
elderly and knee being the commonest joint involved
[19, 20]. Unicompartmental or total knee replacement
is the main stay of treatment when conservative
treatments were ineffective. High tibial osteotomy
resolves pain in the joint due to the trandation of me-
chanical axis into the relatively better lateral tibial
plateau in the long run and its decompressive effects
in the early period , it improves the Knee function and
prevents further deterioration of the joint at the previ-
ous speed. The closed wedge HTO may also lead to
shortening of patellar tendon and loss of inclination of
the tibial plateau which makes the subsequent total
knee arthroplasty technicaly more challenging
[21,22] . Correction of varus deformity by medial
opening wedge high tibial osteotomy (MOWHTO) in
an active patient with medial compartment arthritis
enables medial approach that minimizes the risk of
neurovascular lesions and the need for wide dissec-
tion of the soft tissues. The procedure alows con-
trolled opening of the wedge leading to proper dign-
ment and adequate correction of the deformity.

To achieve the satisfactory outcomes after MOWHTO,
there are both mechanical and biologica factors that
must be considered. Important mechanical factors in-
clude the fixation technique and having an intact lateral
cortex and lateral soft-tissue hinge .Furthermore, the use
of bone graftsto fill gaps can increase mechanical stabil-
ity and enhance bone healing. Although autologousiliac
bone grafts considered the gold standard, donor ste
morbidity with these grafts is unavoidable. The use of
synthetic bone subgtitutes is another option, but this
technique has also been reported to have several disad-
vantages, including delayed incorporation into bone, soft
tissueirritation, and infections.

When using a T-buttress plate alone, the elasticity of
the plate has been shown to be an essential factor in
encouraging bone growth by mechanica stimulation,
even without bone grafts or the use of bone substitute
material. By evaluation , both the clinical and the ra-
diographic union. The osteotomy in this study group
became united within 8-12 weeks. However, patients
without bone substitute augmentation required a non-
significantly longer time to form bone unions than
patients treated with adding bone substitute augment.
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The incidence of nonunion, loss of correction and
failure in the opening-wedge technique depends on
the stability of the fixation. Favourable short- and
mid-term clinica results have been demonstrated in
this study of opening-wedge HTO using this plate.
The alignment of the lower limb could be maintained
following an opening-wedge HTO with stable plate
fixation, combined with a bone substitute or not with
accurate correction and provide favourable short to
mid-term clinical outcomes.

The amount of correction (valgisation) to be aimed at
is still much debated. Reported good results were
when the Mikulicz line passed through a point be-
tween 30% and 40% lateral to the midpoint of the
knee. Based on this, the term “Fujisawa point” has
been coined, which is defined as 62% of the entire
width, measured from the medial side. We advocate
some overcorrection of the varus deformity, but not
more than 5°, and not beyond the Fujisawa point.

Arthroscopy of the knee joint may be performed be-
fore surgical correction to verify the preoperative
clinical and radiological findings, and to rule out and
treat the intraarticular pathol ogies.

Excellent results are obtained in patients' 160 years
of age at the time of surgery. The patellar height may
be reduced post-operatively because the tibial tubercle
is lowered by elongating the proximal tibia, signifi-
cantly greater in knees requiring >15° of correction.
Alteration of patellar height may affect the range of
motion (ROM) of the knee. However, the ROM was
not significantly reduced in this study patients' at the
most recent follow-up. The increase in posterior tibial
slope may also be a problem as it affects the kinemat-
ics of the knee, the stability and the joint contact pres-
sure. The triangular geometry of the osteotomy planes
prevents increasing the tibial dope.

Technica pearls to avoid complications for opening
wedge high tibia osteotomy :

- The plate must be positioned before osteotomy to
make sure there is still enough space for the proxi-
mal part of the plate.

- Placement of guide pin and osteotomy too proximal
can lead to lateral tibia plateau fracture.

- Verify osteotomy starting point at the medial cortex,
using a guide pin, and avoid too oblique osteot-
omy: maintain 15° to 20°.

- Perform subperiosteal dissection to protect superfi-
cial medial collateral ligament.

- Secure fixation medial collateral ligament repair to
avoid valgus instability.

- Measurement pitfalls. anterior tibial gap should be
one half of posteromedial gap to avoid increasing

the posterior tibial slope and patella bagja.

- The osteotomy opening should be advanced slowly
to allow gradua opening of the osteotomy. Maxi-
mum attention was given to keep the lateral cortex
intact to benefit from its hinge feature.

- Rehabilitation: implement immediate motion, patel-
lar mobilization.

This study has some limitations with regard to the
assessment of lower limb alignment. Pre- and post-
operative radiographic evaluation was performed us-
ing standard weight-bearing radiographs. For more
accurate assessment, long-leg standing radiographs or
CT scanogram lower limbs should be taken, although
obtaining these films can be time-consuming, cum-
bersome, expensive and problematic. However, a rea-
sonable assumption of accuracy is based on the con-
cept that the mechanical axis in long-leg radiographs
correlates well with the femorotibial angle (FTA),
which is formed by the intersection of the anatomical
femoral and tibial axes in standard radiographs of the
knee.

Conclusions

Medial opening wedge high tibia osteotomy
(MOWHTO) using arigid plate fixation system is a
reliable procedure that provides good functional out-
comes in short- and mid-term follow-up for patients
with varus medial unicompartmental OA of the knee.
The concept of joint preservation to improve progno-
sisis appropriate for patientsin our population.

The use of (MOWHTO) for the treatment of varus
malaligned knees increased because it offers im-
provements over the lateral closing wedge techniques
with low complication rates. The fact that it is easier
to perform, corrects the deformity close to its origin,
provides more predictable corrections and better pres-
ervation of the bone stock and avoids injuries to the
peroneal nerve and proximal tibiofibular joint. This
osteotomy also enables the surgeon to avoid any of
the comorbidities associated with a concurrent fibula
osteotomy.
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Modified Stoppa approach is appropriate for open reduction and
Internal fixation of type C pelvic fracture

Ayman K. Saleh, M.D.
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for Girls, Al-Azhar University, Cairo

Abstract

Objectives

To evauate feasibility and safety of elective open reduction and internal fixation of type
C pelvic ring disruptions of variant grades through Modified Stoppa approach (MSA).
Patients & Methods

30 patients with type C1, C2 and C3 pelvic fracture and anterior column acetabular inju-
ries underwent reduction through Pfannenstiel skin incision made 2 cm proximal to the
symphesis pubis with an incision made 2 cm posterior to anterior superior iliac spine and
runs posteriorly for cases had high iliac and sacrailiac joint fracture or fracture disloca
tion. Functional outcome was assessed using the Merle d’ Aubigné (PMA) score and qual-
ity of reduction was evauated by radiographic measurements of residual pelvic ring dis-
placement.

Results

All patients passed smooth intraoperative and immediate postoperative (PO) courses,
apart from 3 patients developed superficial wound infection without localization that was
managed conservetively, 2 patients developed localized superficial wound infection that
required stitch removal to alow wound drainage and one case developed deep wound
infection that required remova of multiple stitches for drainage. Mean PO hospital stay
was 5+1.1 days. Functional outcome, at end of follow-up, was excellent in 9, good in 16,
fair in 3 and poor in 2 patients with mean PMA score of 16.2+2. Repair was anatomicd in
23 patients, while it was imperfect in 7 patients. Final radiological outcome was excellent
in 15, good in 9, fair in 4 and poor in 2. Collectively outcome was satisfactory in 24 but
was unsatisfactory in 6 patients.

Conclusion

MSA provided convenient field exposure with acceptable room for open reduction and
internal fixation of pelvic ring disruptions within reasonable operative time and with ac-
ceptable intraoperative blood loss. PO wound-related complications were confined to
superficial and occasional deep wound infections. Functional and radiological outcomes
of repair are satisfactory and within acceptable ranges.
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45% of bilateral ramus fractures and 42% of dual-
ramus fractures had concomitant sacral fractures not
observed on plain radiographs, while these occult sac-
ra fractures were found in only 11.1% of patients
with inferior ramus fractures [4].

I ntroduction

Most pelvicringinjuries are due to high-energy
trauma [1] and are associated with significant morbid-
ity and mortality [2] secondary to associated abdomi-
nal, thoracic and head injuries [1]. Moreover, unstable

disruption of pelvic ring mostly results in hemorrhage
that may be massive or life-threatening [1] and hem-
orrhagic shock can occur in about 10% of cases with
pelvicring injuries[2].

Unfortunately, isolated injuries to the anterior or pos-
terior pelvic ring rarely occur and disruption to the
anterior pelvic ring, either fracture of the superior or
inferior pubic ramus, or pubic symphysis, may indi-
cate an additiona pelvic ring disruption [3] and about

Combined pelvic ring disruptions and acetabular frac-
tures are not uncommon and are associated with mul-
tiple system injuries and high Injury Severity Scores
with early death rate of 19% of patients with com-
bined anterior-posterior compression injuries and 6%
with lateral compression injuries[5].

The Stoppa approach is an intrapelvic approach initidly
used for inguind hernia surgery by Stoppa et al. [6] and
was introduced as the method for approaching the anterior

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018
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acetabulum and pelvic bone by Hirvensalo et al. [7].
Modified Stoppaapproach (MSA) is used for the treat-
ment of acetabular fractures targeting gentle soft-tissue
preparation, anatomic reduction and stable interna fixa
tion [8]. MSA dlows exposure of mogt of the inner true
bony pelvisincluding the entire pelvic brim and the quad-
rilaterd surface adlowing visudization up to 2 cm above
and 5 cm below the pelvic brim dong the quadrilateral
surface, providing adequate anterior exposure for clamp
and implant placement[9].

Aim of thework

The present study was designed to evaluate feasibility
and safety of elective open reduction and interna
fixation of type C pelvic ring disruptions of variant
grades through Modified Stoppa approach.

Patients & Methods

The study protocol was approved by the Local Ethical
Committee. The study was conducted at Department
of Orthopedic Surgery, Faculty of Medicine for Girls,
Alzhraa University Hospital and Heliopolis Hospital
Cairo, Egypt since Feb. 2012 up to follow-up period
of 18 months for the last case operated upon. Inclu-
sion criteriaincluded presentation by clinical manifes-
tations of unstable pelvic ring injury of variant grades
that confirmed radiologically. Patients fulfilling inclu-
sion criteriaand signed written fully informed consent
concerning the assigned surgical procedure were in-
cluded in the study. Patients with type A and isolated
type B pelvic ring injuries were excluded from the
study.

a

Operative Technique

All surgeries were performed under general anesthe-
sia; patient was catheterized, positioned in supine
with dight hip flexion on aradiolucent operating table
and C-arm was ready to check the accuracy of frac-
ture reduction . Modified Stoppa approach was per-
formed as previously described in literature [10, 11].
Briefly, a Pfannenstiel skin incision was made 2 cm
proximal to the symphesis pubis (Fig 1a). After expo-
sure of rectus abdominis muscle, an incision was
made in linea aba and both recti were separated | ater-
aly, retraced to expose fascia transversalis that was
incised just above the symphesis pubis to approach
the internal aspect of the pelvis. The cave of retzius
was bluntly dissected and the bladder protected by
blunt retractor. Three Hoffman retractors were in-
serted; one over the superior pubic ramus to reflect
the anterior abdominal wall away, and rectus ab-
dominis muscle was released superiorly from body of
the pubis, the 2™ was inserted over the anterior edge
of acetabulum to protect external iliac vessdls and the
3 was inserted under the iliopsoas from its medial
border. Corona mortis was identified and ligated at
about 6 cm lateral to symphesis pubis and subperio-
steal dissection was performed along the pelvic brim.
Obturator nerve and vessels were identified and pro-
tected during the operation, then, external oblique
muscle was released and reflected medially, subperio-
steal dissection was performed to reach interna iliac
fossa, thus facilitating reduction and fixation (Fig 1b).

A second incision was made 2 cm posterior to ante-
rior superior iliac spine (ASIS) and runs posteriorly
for reduction and fixation of high iliac fractures and
sacroiliac joint fracture or fracture dislocation. After
completion of reduction and fixation, hemostasis was
assured and two drains were placed, in retropubic re-
cess and in the iliac fossa and then wound was closed
inlayers (Fig 1¢)

Fig. 1: a: showing the Pfannenstiel incision b: showing the anterior fixation of the sacroiliac joint through incision made 2
cm posterior to anterior superior iliac spine and runs posteriorly c: showing the site of the Pfannenstiel and the lateral inci-

sions. Both incisions were closed and cavities were drained



Postoper ative care

After surgery, Patients were encouraged to perform
intermittent, pain-free quadriceps, hip- and knee-
flexion exercises with traction starting on the 2™ PO
day. Then, non-weight bearing on the operated side
was maintained for about 4 weeks; thereafter, toler-
able weight bearing with a pair of crutches was al-
lowed. Full weight bearing was permitted about 12
weeks after surgery, depending on the degree of ra-
diographic consolidation of the fracture. Throughout
the PO period, isometric quadriceps contraction exer-
cise with the leg in extension was encouraged.

Study outcome

1. Functional outcome was assessed using the Merle
d’ Aubigné (PMA) score [12] using a 6-point scale
for a total PMA score of 3 to 18, with a score of

a
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18 was considered as an excellent; 15-17 as good,;
12-14 as fair grade and 3-11 as poor clinical out-
come [13].

2. Radiologic outcomes were assessed by union time
and quality of reduction (Fig 2a-c). Quality of re-
duction was assessed using the radiographic meas-
urements of the residual displacement of the pelvic
ring determined from the difference in the height
of femoral head from a line perpendicular to the
long axis of the sacrum. Thus, quality of reduction
was graded as excellent if maximal displacement
was 0—4 mm, good if displacement was 5-10 mm,
fair in case of displacement of 11-20 mm, or poor
if displacement was> 20 mm [14].

3. Fregquency of complications as loss of reduction,
infection, nerve palsy, post-traumatic arthritis, os-
teonecrosis of the femoral head and heterotopic
ossification was recorded.

Fig. 2: a: X-rat film showing the fracture site b: Immediate PO X-ray film showing reduction and fixation of the sacroiliac
joint fracture and symphsis pubis dislocation c: Follow-up X-ray film showing fracture healing

Results

The study included 30 patients fulfilled the inclusion
criteria; 18 males and 12 females with mean age of
41.2+9.8; range: 24-63 years. Mgority of injuries
were secondary to vehicle accident. Three patients
had combined injuries including acetabular and ante-
rior column injuries. As regards type of injury, 17
patients had complete posterior ring disruption (C1
type) of which 9 patients had fracture through lliac
bone (C1.1 type) and 8 patients had fracture through
sacroiliac joint (C1.2 type); another 7 patients C2 type
in the form of C1 type fracture and contraateral type
B fracture and 6 patients had bilateral C1 type frac-
ture (C3 type). Mean duration between trauma inflec-
tion and surgical intervention was 2.4+1.1; range: 1-5
days (Table 1).

All surgeries were conducted uneventfully within a
mean operative time of 162+23.4; range: 120-205
minutes and estimated 10 blood loss was 1087+280;
range: 600-1500 ml. Mean length of Pfannenstid in-
cison was 9.2+1.2; range: 8-12 cm and all Pfannen-
stiel wounds and most of the lateral incision are

closed using subcutical continuous vicryl 0/3 suture
without subcutaneous drainage (Fig. 1). All patients
resumed ora intake within a mean PO time of
3.7+1.5; range: 2-6 hours. During immediate PO pe-
riod, 6 patients developed wound related complica-
tions; three patients developed superficial wound in-
fection without localization and responded to conser-
vative wound dressing, antiedematous and antibiotic
therapy. Another two patients developed localized
superficial wound infection that required stitch re-
moval to alow wound drainage, samples were ob-
tained for culture and sensitivity test was performed
and empirical antibiotic was given till result of sensi-
tivity test had defined the appropriate antimicrobial
drug; both cases responded to treatment and drainage
site had closed by primary intention. One case devel-
oped deep wound infection that required removal of
multiple stitches for drainage, after response to ap-
propriate antimicrobial and wound dryness, wound
debridement was performed and drainage site was
closed by secondary sutures. Mean duration of post-
operative hospital stay was 5t1.1; range: 3-7 days,
(Table 2).
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Clinical evaluation at end of follow-up detected 9 pa-
tients (30%) with excellent clinical outcome, 16 pa-
tients (53.3%) had good outcome, while 3 patients
(10%) had fair and only two patients (6.7%) had poor
outcome with a mean of final PMA score of 16.2+2;
range: 11-18. PO radiological evaluation defined ana-
tomical fracture repair in 23 patients (76.7%), while it

was imperfect in 7 patients (23.3%) and none showed
poor repair. Final radiological outcome was excellent
in 15 cases (50%), good in 9 cases (30%), fair in 4
cases (13.3%) and poor in 2 cases (6.7%). Collectively
outcome was satisfactory in 24 patients (80%) and un-
satisfactory in 6 patients (6.7%), (Table 3, Fig. 2).

Table 1: Characteristics of studied populations

Variables Findings
Age (years) 41.2+9.8 (24- 63)
Sex Male 18 (60%)
Female 12 (40%)
Cause of injury Vehicle accident 26 (86.7%)
Fall from height 4 (13.3%)
c1 Cl1 9 (30%)
Type of fracture Cl2 8(26.7%)
c2 7 (23.3%)
C3 6 (20%)
Time between trauma inflection and surgical intervention (days) 2.4+1.1 (1-5)
Data are presented as meant+SD & numbers; range & percentages are in parenthesis
Table 2: Operative and immediate PO data of studied populations
Variables Findings
Operative time (min) 162+23.4 (120-205)

Operative blood loss

1087+280 (600-1500)

Wound length (cm) 9.2+1.2 (8-12)
Wound- Complications | Superficial infection without localization 3 (10%)
related data Localized superficia infection 2 (6.7%)
Deep wound infection 1(3.3%)
Timetill resumption of ord intake 3.7t1.5 (2-6)
Duration of PO hospital stay (days) 5+1.1(3-7)
Data are presented as mean+SD & numbers; range & percentages arein parenthesis
Table 3: Outcome of studied populations determined at end of follow-up
Variables Statistics
Final PMA score Frequency of scores | 18 9 (30%)
15-17 16 (53.3%)
12-14 3 (10%)
311 2 (6.7%)
Total 16.2+2 (11- 18)
Radiological evaluation Anatomical 23 (76.7%)
Imperfect 7 (23.3%)
Final radiological outcome Excellent 15 (50%)
Good 9 (30%)
Fair 4 (13.3%)
Poor 2 (6.7%)
Outcome Satisfactory 24 (80%)
Unsatisfactory 6 (20%)

Data are presented as humbers & mean+SD; percentages & ranges are in parenthesis
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Eligible Patients
(n=30)
Y
Enrolled patients
(n=30)
.| No Operative mortalities
il (n=0)
PO follow-up
(n=30) Immediate PO
PO events Outcome
I (=0) - Anatomical Fracture
Outcome repair (n=23; 76.7%)
(n=30) - Impgrfel:r frm;rure
Clinical Outcome at end repair (n=7; 23.3%)
of follow-up Radiological
- Excellent: 9 (30%) Outcome
- Good: 16 (53.3%) 1
- Fair: 3 (10% Collective Outcome
e P:::r: 2((5_?.%) ‘ Final Outcome at end
/ \ of follow-up
- Excellent: 15 (50%
Satisfactory Unsatisfactory 4 Gof)ed: (30%() )
(n=24; 80%) (n=6; 20%) - Fair: 4 (13.3%)
- Poor: 2 (6.7%)

Fig. (3): Flow sheet of outcome of studied patients

Discussion

The study included 30 patients with type C1-3pelvic
fracture and anterior column acetabular injuries, al
surgeries were conducted uneventfully using the
modified Stoppa approach (MSA) through Pfannen-
stiel incision of mean length of 9.2+1.2 cm within a
mean operative time of 162+23.4 minutes and with
estimated 10 blood loss of 1087+280 ml. These fig-
ures go in hand with Mei et al. ®® who investigated
the feasibility and effectiveness of MSA in treatment
of bilateral pelvic pubic fractures through incision
length of 8-10 cm and found operation time range was
75-135 minutes and 10 blood loss had ranged from
400 to 900 ml. Also, Yang et al.[16] documented the
effectiveness of MSA with medial wall spring plate
for repairing quadrilateral of acetabulum fracture and
reported mean operative time of 130 minutes and
amount of 10 bleeding of 650 ml.

All fractures repairs were conducted through MSA
with a second postero-lateral incision. In line with
repair through more than one incision, Sram et al.
[17] repaired comminuted acetabular fracture using
the Stoppa approach alone in four patients, combina-
tion of Stoppa and Kocher-Langenbeck approach in 6
and three approaches were employed in five patients
and recorded no adverse intra- or post-operative
events. Also, Taller et al. [18] performed fixation of
acetabular fracture using isolated Stoppa approach in
11 patients and a procedure combining the Stoppa
approach with another method in four patients.

As regards orthopedic outcome, PO radiologica evalua

tion detected anatomica fracture repair in 23 patients
(76.7%) and imperfect repair in 7 patients. At end of fol-
low-up, mean find PMA score was 16.2+2 and fina ra
diologica outcome was excdlent-to-good in 25 (83.3%)
cases, fair in 4 cases and poor in 2 cases, but collectively
outcome was satisfactory in 24 patients and unsatisfactory
in 6 patients. These figures are in accordance with that
previoudy documented in literature [15, 16, 18, 19, 20,
21, 22] concerning functiona and radiologica outcome of
repair of pevic ring disruption through MSA.

The reported wound-related complications are confined
to development of subcutaneous infection that was deep
subcutaneousinfection in one patient and superficiad in 5
patients. Smilarly, Isaacson et al. [20] reported that
MSA-induced complications included one superficia
infection, three deep infections, two patients with tem-
porary lateral thigh numbness, and one inguina hernia
and Oh et al. [22] reported that MSA can be used for
stable anterior ring fixation with low complication rate.
Also, Fan et al.[23] documented that MSA can be used
to treat pelvic and acetabular fractures effectively, and it
has advantages of easy manipulation and a low compli-
cation rete.

Modified Stoppa approach being extraperitonea ap-
proach alowed conduction of the repair procedure
without intestinal manipulations and no peritonea
injuries had occurred, this permitted early resumption
of oral intake within a range of 2-6 hours and spared
the need for intravenous fluid therapy which is advan-
tageous for elderly patients to safeguard against over-
loaded circulation which carries multiple cardio-
pulmonary risks.
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In support of the safety and efficacy of open reduction
of pubic ring and/or acetabular fractures through
MSA, Mé et al.[15] documented that M SA has char-
acteristics of convenience and directness of incisions,
clear operation field, easy reduction, few complica-
tions and fast recovery and so concluded that MSA is
an idea choicein surgical treatment of bilateral pubic
fractures. Also, Yang et al. @ found quadrilateral
acetabulum fracture can be fixed with media wall
spring plate by MSA or combined with other ap-
proaches to obtain good exposure, lessinvasion, satis-
factory reduction, stable fixation, and low complica-
tions. Thereafter, Oh et al. [22] found stable anterior
ring fixation placed via MSA can result in excellent
reduction and stable screw fixation with a low com-
plication rate. Moreover, ElImadag et al. (24, 25]
documented that MSA is a good minimally invasive
alternative to the ilioinguina approach and can be
used to treat many complex acetabular fractures.

As another support for the efficacy of MSA, Murcia-
Asensio et al. [26] found Stoppa approach in hip revi-
sion surgery can complement traditional approachesto
control the intrapelvic structures, remove migrated im-
plants of previous surgery and reconstruct the pelvic
defect. Also, Schéffler et al. [27] were able to perform
al osteo-synthesis in elderly patients with primarily
ventral acetabular fractures and media protrusion of
the femoral head with the MSA, in combination with
the first window of theilioinguina approach and docu-
mented that the plate was applied in most patients
without complications.

Recently, in 2017, Wang et al. [28] compared the
efficacy and safety of open reduction and internal
fixation through ilicinguinal approach and MSA for
treatment of displaced acetabular fractures and docu-
mented that both techniques can obtain satisfactory
clinical functions but MSA is superior in terms of op-
eration time and 10 blood loss. Also, Meena et al.
[29] reported better reduction and lower complication
rates with less operative time when anterior acetabu-
lar fractures was operated with MSA compared to
ilioinguinal approach.

Conclusion

Modified Stoppa approach provided convenient field
exposure with acceptable room for open reduction
and internal fixation of pelvic ring disruptions within
reasonable operative time and with acceptable 10
blood loss. PO wound-related complications were
confined to superficial and occasional deep wound
infections. Functional and radiological outcomes of
repair are satisfactory and within acceptable ranges.
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ABSTRACT

Introduction:

The distal ulna is a rare site for development of primary bone neoplasm. The ideal
method of reconstruction after resection of tumors of the distal ulna remains a
controversial issue. The aim of this study was to evaluate the results of our
modifications of a technique described by Breen et al to stabilize the proximal ulna
stump after tumor resection using double tendon transfer.

Patients & Methods:

Between 2007 and 2014 six patients underwent resection of primary bone tumors of the
distal ulna and stabilization the proximal ulnar stump using double tendon transfer of
both flexor and extensor carpi ulnaris. There were 4 males and 2 females with the
dominant limb affected in 4 patients. The mean age was 34.3 years. Five patients had a
benign aggressive tumor (Giant cell tumor), and only one patient had low grade
chondrosarcoma. The average length of resection was 7.75cm. At last follow up
functional evaluation was done using the Musculoskeletal Tumour Society score
(MSTS).

Results:

After an average follow up of 43.3 months there was no evidence of local recurrence of
the primary lesion or evidence of distant metastasis. Clinically there were no signs of
instability of the proximal stump of the ulna. Radiologically there was neither ulnar
deviation of the carpal bone nor radial convergence of the ulnar stump in all patients.
The overall MTSS score at final follow up scored 26.3(87. 8%). The best scores where
in the hand positioning and dexterity followed by pain score. The lowest score was the
lifting ability (3.5). The overall functions scored 4.3. All patients were able to perform
their pre-operative activities.

Conclusion:

Primary bone tumours of the distal ulna are rare. Studies dealing with the management
are therefore limited with few patients. No general consensus can be formulated from
these studies due to few numbers of patients, different methods of reconstruction and
different scoring systems. However, the current study results suggest that double
tendon transfer may have a rule in increasing the stability of the ulnar stump thus
providing a better function.

Keywords:

Distal ulna -primary bone tumours- tendon transfer- tumour resection

INTRODUCTION:

remaining proximal ulnar stump may impinge upon

The distal ulna is a rare site for
development of primary bone neoplasm. [1] Wide
local resection of the distal part of the ulna is
needed to achieve adequate local control of the
locally aggressive benign and malignant bone
tumors that arise in the distal ulna.

The complex anatomy and function of the distal
radio-ulnar and ulno-carpal joints combined with
the close relationship with the ulnar neurovascular
bundle and tendons, make the reconstruction after
resection in this area challenging.[2,3,4]

Excision of the distal ulna often leads to instability
of the forearm with possible dynamic radio-ulnar
convergence. This may lead to pain, weakness, and
loss of the strength of the hand grip as the

the distal radius [5,6,7].

Furthermore, about 20% of the load of the hand that
crosses the wrist is supported by the ulna [8,7].
Loss of this support leads to instability of the
radio-carpal joint and may be complicated by
rupture of extensor tendons of the hand [9,10].
Most of the knowledge about resection and
reconstruction of the distal ulna has been gained
from the management of degenerative condition of
the distal radio-ulnar joint using the Darrach
procedure and Sauvy-Kapandji procedure and their
modifications. [11,12]

Reconstruction after tumor resection of the distal
ulna remains a controversial issue. Soft tissue
reconstruction alone or combined with bony or
prosthetic  reconstruction was used  for
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reconstruction after tumor resection of the distal
ulna with variable results. Some authors
recommended using no reconstruction at all.
[13,14]

Osseous reconstruction using either allograft [15],
distal ulna prosthesis [7], proximal fibular graft
[16] and ulnar support reconstruction [17] was
combined with soft tissue reconstruction.

Soft tissue reconstruction includes tenodesis of
either flexor or extensor carpi ulnaris or both.
[1,18]

In this study, we evaluated the results of our
modifications of a technique described by Breen et
al [18] to stabilize the proximal ulna stump after
tumor resection in 6 patients using double tendon
transfer.

PATIENTS AND METHODS

Between 2007 and 2014 six patients
underwent resection of primary bone tumors of the
distal ulna and stabilization the proximal ulnar
stump using double tendon transfer of both flexor
and extensor carpi ulnaris. Only patients with
follow up period more than 12 months were
included.

There were 4 males and 2 females with the
dominant limb affected in 4 patients. The mean age
was 34.3 years (range: 23-45 years).

All patients had a routine initial assessment tumor
work up including adequate history taking, clinical
assessment and radiological evaluation. All
patients had a preoperative biopsy in our
department by a surgeon of the oncology team.
Five patients had a benign aggressive tumor (Giant
cell tumor), and only one patient had low grade
chondrosarcoma. The level of resection was
decided based on the preoperative evaluation. All
patients had adequate wide local excision with a
safety margin of at least 2 cm proximal to the
tumor. The average length of resection was 7.75cm
(range: 6-12cm)

The resection was done through a dorsal incision
between extensor carpi unlaris and flexor carpi
ulnaris preserving the dorsal cutaneous branch of
the ulnar nerve. The tumor of distal ulna along with
at least 2 cm of normal bone was excised together
with triangular fibro-catilagenous complex to
avoid tumor contamination of distal margin. The
distal radio-ulnar joint was approached started
dorsally and as far radially as possible. The ulnar

border of the pronator quadratus and a part of the
distal radio-ulnar joint capsule were included in the
resection. In one case, an additional anterior
approach was needed due to extensive radial and
anterior extension of the tumor.

Identification and isolation of both the tendons of
flexor carpi ulnaris and extensor carpi ulnaris was
done.

A 3.5 mm or 4.5mm drill hole was drilled in a
posterior- anterior direction, 5 -10 mm above the
end of the ulnar stump. The diameter of the drill
hole should be correlated with the diameter of the
ulnar stump to avoid iatrogenic fracture.

The tendon of flexor carpi ulnaris was split
longitudinally 3cm distal to ulnar osteotomy up to a
point 2cm proximal to the cut end of the bone and
the ulnar half is left attached proximally then it was
passed through the volar hole of a drill hole and out
through the medulla of the cut end of the bone. The
tendon was then directed to the volar direction and
sutured to the remaining half under slight tension
with  non-absorbable sutures. This would
dynamically stabilize the ulnar stump.

The extensor carpi ulnaris tendon was split to a
point 3 cm proximal to the cut end of the ulna and
left attached distally, then the radial half of the
tendon was passed through the medulla of the cut
end of the bone out through the dorsal drill hole
with the forearm held in supination and wrist in
neutral or slight ulnar deviation. The tendon split
was then directed to the ulnar side and sutured back
on itself with non-absorbable sutures. The
tenodesis effect of this maneuver can effectively
stabilize the ulnar stump and provide longitudinal
suspensory support to the carpal bone. Table 1
Figure 1.

Soft tissue repair of the remnant IRUJ capsule,
pronator quadratus muscle to the ECU was done to
increase the ulnar side stability of the wrist joint.
Adequate hemostasis was achieved after tourniquet
was released. The wound was closed in layers over
suction drain. The limb was splinted in an above
elbow splint with the forearm held in mid-way
supination for 3 weeks. The sutures were removed
on 14th day.

Regular follow up was done every three months
both functional and oncological. At last follow up
functional evaluation was done using the

Musculoskeletal Tumour Society score (MSTS).
[19]
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Table 1: pre-and postoperative data of the patients.

patient Age/ Pathology Side/ Length of Follow up Occupation
Sex Dominance resection (cm) (months)
1 23/M GCT Lt/ No 8 82 Student
2 44/ F GCT Rt/ Yes 6.5 70 Housewife
3 25/ M GCT Rt/ Yes 7 55 Engineer
4 45/ M Chondrosarcoma Lt/ No 12 20 Farmer
5 29/ F GCT Rt/ Yes 6 18 Housewife
6 40/ M GCT Rt/ Yes 7 15 Secretary
Mean 34.3 7.75 433

Base fifth metacarpal bone
Distally based Divide longitudally

Extensor Carpl ulnaris (ECU)
E£CU Tondon s

Pisiform bone Flexor carpi ulnaris (FCU)

Proximally based
Divide longitudally

Distally based

Divide longitudally

J—— - — il
e . Proximally based
Divide longitudally
Ecy Intact ECU

Intact FCU

Figure 1: Schematic representation of the double tendon
transfer technique

A: planning of a distally based ECU and proximally
based FCU with drilling of the stump of the ulna.

B: dividing a distally based ECU and proximally based
FCU hemi tendon.

C: passage of a distally based ECU tendon through the
medulla of the ulna out through the dorsal drill hole and
passage of the proximally based FCU tendon from the
volar drill hole and through the medulla of the ulna.

Results
After an average follow up of 43.3 months

(range: 15-82months) all of six patients showed
neither evidence of local recurrence of the primary
lesion nor evidence of distant metastasis at last
follow up.

Clinically there were no signs of instability of the
proximal stump of the ulna.

There was no tenting of the skin over the remaining
stump at rest or even with pronation supination.
Figure 3

i Nr carpivlﬁnm. ‘ oy
Q R

44-— Flexor carpi ulnaris

proximal ulna

B

Figure 2: intra-operative appearance of the double
tendon transfer.

A: preparation of the tendon and the bony tunnel.

B: after passing the tendons through the drill hole and
the medulla of the distal ulna.

Radiologically there was neither ulnar deviation of
the carpal bone nor radial convergence of the ulnar
stump in all patients. Figure 3

The overall MSTS score at final follow up scored
26.3(87. 8%). The best scores where in the hand
positioning and dexterity followed by pain score.
The lowest score was the lifting ability (3.5). The
overall functions scored 4.3. All patients were able
to perform their pre-operative activities.
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Figure 3: case 4; a 45 year old male patient with left side chondrosarcoma distal ulna;
A, B: preoperative x-ray.

C, D, E: preoperative MRI

F: Intra-operative appearance.

G: 12 cm excised segment

H, I: Early postoperative X ray.

J, K: x-ray at final follow up 20 month.

L, M: Clinical outcome with no prominence of ulna stump with extension and flexion of the wrist.
N, O: Clinical outcome with no limitation of radial or ulnar deviation of the wrist.

Table 2: The Musculoskeletal Tumour society score at last follow up (30 points score)

37

. Follow up ain . Emotional Hand . Liftin Total (%)
Patient | months) P Function acceptance | positioning Dexterity abilit)glJ (out of 30)

1 82 4 4 5 5 5 3 26(86.7%)

2 70 5 4 4 5 5 4 27(90%)

3 55 5 4 4 5 5 4 27(90%)

4 20 4 5 4 5 4 3 25(83.3%)

5 18 5 5 3 4 5 4 26(86.7)

6 15 5 4 5 5 5 3 27(90%)
Mean 43.3 4.7 4.3 4.2 4.8 4.8 3.5 26.3(87. 8%)
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DISCUSSION:

The reconstruction after resection of
primary bone tumours of the distal ulna is a
controversial issue. Few scattered cases have been
reported using different methods of reconstruction.
Most of the published reports compare their results
with that of the Darrach procedure for treatment of
degenerative condition of the distal ulna. [14]
Resection of tumor of the distal ulna is often longer
in length and sacrifices the stabilizing soft tissues
structures to achieve adequate local tumor control
thus it would be expected to have less favorable
functional outcome compare to degenerative
condition. [20,21] The stability of the IRUJ is
mainly dependent on the soft tissue stabilizing
structures since the bony articulation only provides
20% of the joint stability. [22]

In this study, the average length of distal ulna
resection was 7.75 cm which is comparable to the
length of resected distal ulna reported by other
authors for tumor. [13,14,20,23]

Soft tissue reconstruction is the most commonly
used method of reconstruction after resection of
tumors of the distal ulna alone or combined with
other methods of skeletal reconstruction. [1,
6,16,17,24,25,26]

In a series of eight patients, Ferracini et al [6]
reported good or excellent results in seven in whom
stabilization was performed using the FCU tendon
or fascia lata. In their series only one patient had a
fair outcome in which no stabilization method was
used. They recommend soft-tissue stabilization of
the stump of the ulna whenever possible.

Despite the good results reported after using
different soft tissue reconstruction techniques few
studies recommended no soft tissue reconstruction
after tumor excision of distal ulna. [13,14,27]

In a study of 12 patients that had resection of the
distal ulna for tumors without reconstruction,
Dhinsa et al[14] at the final follow up reported a
MSTS score of 64% (40% to 93%), with the lowest
scores being for the ability to lift (2.2- 44%),
function (2.8- 56%), and emotional
acceptance(2.5-50%). Compared to the current
study, the final MSTS score was (87. 8%) with the
score of lifting ability (3.5- 70%), function
(4.3-86%) and emotional acceptance (4.2-84%).
The improvement of the score reflects the effect of
increased stability of the ulna stump on the overall
function. Double transfer can provide both
multidirectional stability for the ulnar stump and
suspensory support to the wrist during lifting
objects. Combined active and passive stabilizing
effect of the double transfer can effectively
stabilize the ulnar stump in different positions of
the wrist. [18]

Either proximally based [1,23,28 ,29,30] or
distally based [31] ECU remains the most
commonly used tendon transfer for stabilization of
the ulnar stump after resection of the distal ulna due
to the sizable tendon and the easy accessibility in
the operative field.

In this study, we reversed the double tendon
transfer introduced by Breen et al, [18,32]. Instead
of using the distally based FCU and proximally
based ECU tendon transfer we used proximally
based FCU and distally based ECU. The double
transfer is supposed not only to provide both
dynamic and static stability of the proximal stump
of the ulna but also alleviate some mechanical
disadvantages of using single tendon transfer. [33]
Adjusting the suitable tension of a distally based
tendon to keep the proximal stump of the ulna away
from the radius is biomechanically challenging.
The position of the wrist joint during tensioning of
the tendon can greatly affect the efficiency of the
transfer. If the tendon is tensioned to the stump of
the ulna with the wrist in neutral position it will not
efficiently prevent the ulnar stump from hitting the
radius in ulnar deviation as tension of the transfer
will be lax. [34] On the other hand, if the tendon is
tensioned with the wrist in ulnar deviation this will
adversely increase the tension with radial deviation
resulting in considerable reduction of wrist motion
with subsequent increase in radiocarpal stress
causing postoperative wrist pain. This greatly
reduced the popularity of isolated distally base
tenodesis. [5,33]

In this study, we used a distally based ECU tendon
for static tenodesis of the ulnar stump instead of the
distally based FCU described by Breen et al.,
[18,32]. The tenodesis between the insertion of the
FCU to the pisiform bone and the proximal stump
of the ulna can result in reduction radial deviation
and extension of the wrist joint with progressive
piso-triquetral joint degeneration due to increased
stress across the joint. [33] On the other hand, ECU
as a distally based transfer is attached to the base of
the 5" metacarpal bone which provide two
advantages; first being more distal than the
insertion of FCU into pisiform bone provide more
length between the stump of the proximal ulna and
the anchorage point of the tendosis which allow
relatively more wrist movement without affecting
the stability of the tenodesis and second the
metacarpal base as an anchorage point is more
stable than the small pisiform bone that would be
expected to cause postoperative pain due to stress
at the anchorage point of the tenodesis [33].

The double tendon transfer allows the proximally
base FCU to actively control the stability of the
ulnar stump when the tension in distally based ECU
tenodesis is expected to decrease with ulnar
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deviation of the wrist. The distally based ECU
tendon also provide direct transfer of the load of the
hand and carpal bone to the proximal ulnar stump
and this was reflected on increasing the ability to
left object in our patients compared to other
studies[13]. The tendon double transfer provides a
reciprocal stability of the stump of the ulna
throughout different positions of the wrist. [18]

CONCLUSION:

Primary bone tumours of the distal ulna are
rare. Studies dealing with the management are
therefore limited with few patients. No general
consensus can be formulated from these studies
dues to few numbers of patients, different methods
of reconstruction and different scoring systems.
However, the results of current study suggest that
double tendon transfer may have a rule in
increasing the stability of the ulnar stumpafter
tumor excision of the distal ulna thus providing a
better function.
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Anteromedial plate osteosynthesis of midshaft humeral
fractures: is it safe?
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Treatment of humeral shaft fractures has been a subject of debate for many decades. Even
though a large majority of humeral shaft fractures can be treated by non-operative meth-
ods, few conditions like open fractures, polytrauma, ipsilateral humeral shaft and forearm
fractures require surgical intervention. The goal of treatment of humeral shaft fractures is
to establish union with an acceptable humeral alignment and to restore the patient to the
pre-injury level of function. The purpose of this study was to determine the outcome of
anteromedial plate osteosynthesis of midshaft humeral fractures through an anterolateral
approach regarding radial nerve injury, operative time and time for union.

Patients and methods

This is a prospective study conducted at an academic Level 1 Trauma Center from Febru-
ary 2015 to October 2017. The study included 20 patients (11 males, 9 females) with mid
shaft humeral fractures treated with anteromedial plate osteosynthesis through an anter-
olateral approach using 4.5 dynamic compression plates. Their mean age was 36.5 years
(20-60). The dominant side was affected in 13 patients and the non-dominant side was
affected in 7 patients. The mean operative time was 57.5 minutes (30-90). The mean fol-
low-up period was 13.4 weeks (12- 22). Patients were assessed clinically, radiographi-
cally and functionally using the DASH score and Rodriguez-Merchan score.

Results

At the time of our final follow-up, no hardware failure or fracture displacement were re-
corded. 90% of fractures united and 10% required secondary grafting. 85% of cases
achieved excellent or good functional outcome and 10% required secondary procedures.
Only one case had postoperative radial nerve injury representing only 5% of cases, which
spontaneously recovered within 6 months without the need for surgical interference. The
mean time for union was 12.4 (11-16) weeks. 9 patients showed 1ry union (45 %), while
11 patients showed 2ry union (55%). The mean DASH score was 31.08 (22.5-36.7). Rod-
riguez-Merchan score was excellent in 10 patients, good in 7 patients and fair in 3 pa-
tients.

Conclusion

Anteromedial humeral plate osteosynthesis via the anterolateral approach is an easy, rigid
and safe method of fixation with good functional outcome.

Level of evidence

Therapeutic level V.
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Plate osteosynthesis is still the gold standard method
of fixation of humeral shaft fractures.[3] The posterior
and anterolateral approaches are the standard ap-

I ntroduction

Humeral shaft fractures are common fractures in the

orthopedic casualty representing about 3 % of all frac-
tures.[1]

Even though conservative treatment can be successful
in most humeral shaft fractures, surgical intervention
is indicated in certain conditions, including failure of
closed reduction, open fractures, associated vascular
injury, associated ipsilateral forearm and elbow frac-
tures, segmental fractures, bilateral humeral shaft
fractures and fractures in polytrauma patients.[2]

proaches for internal fixation of these fractures. There
is a risk of iatrogenic radial nerve injury during poste-
rior and anterolateral plating mostly due to manipula-
tion of the nerve during surgery.[4-8]

This study was done to assess the incidence of radial
nerve palsy and non-union in anteromedial plate os-
teosynthesis through an anterolateral approach.

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018



Patients and methods:

This is a prospective study conducted at an academic
Level 1 Trauma Center from February 2015 to Octo-
ber 2017. The study included 20 patients (11 males, 9
females) with mid shaft humeral fractures treated with
anteromedial plate osteosynthesis through an anter-
olateral approach using 4.5 dynamic compression
plates. Their mean age was 36.5 years (20-60). The
dominant side was affected in 13 patients and the
non-dominant side was affected in 7 patients. Regard-
ing the fracture pattern according to the AO/OTA
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classification, 2 patients had Al pattern (spiral), 4
patients had A2 pattern (oblique) 11 patients had A3
pattern (transverse), one patient had B1 (spiral wedge)
and 2 patients had B2 (bending wedge) (figure 1).
The mean operative time was 57.5 minutes (30-90).
The mean intraoperative blood loss was 239.5 cc
(100-400). The mean follow-up period was 14.7
weeks (12-22). Patients were assessed clinically, ra-
diographically and functionally using DASH score
(the Arabic version) and Rodriguez—Merchan score
(table 1).[9,10]

HAL HA2

Fracture Pattern

A3 HBl mB2

Figure 1: Fracture pattern percentage.

Table 1: Rodriguez—Merchan score for the elbow.™

Rating Elbow rangeof | Shoulder range of Pain Disability
movement movement

Excellent Extension 5° Full range of move- | None None
Flexion 130° ment

Good Extension 15° <10 % loss of total Occasional Minimum
Flexion 120° range of movement

Fair Extension 30° 10-30% loss of total | With activity Moderate
Flexion 110° range of movement

Poor Extension 40° >30 % loss of total Variable Severe
Flexion 90° range of movement

Operativetechnique:

The patients were placed in supine position with the
arm in abduction on arm board. The incision was

made along the lateral border of biceps (figure 2A)
with sufficient length to allow insertion of 8 to 10
hole DCP (Dynamic Compression Plate). The space
between biceps and brachialis was identified (figure
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2B) and the musculocutaneous nerve visualized and
protected (figure 2C). The biceps was retracted medi-
ally and the brachialis muscle was split longitudinally
to expose the humerus. The fracture site was cleaned
of fracture hematoma and interposed soft tissues. The
arm was externally rotated to facilitate the visualiza-

tion of the anteromedial surface of the humerus. Re-
duction was done by applying traction to the distal
humerus to restore bone length then angulation and
rotation were corrected (figure 3A). Fractures were
fixed with 4.5 mm DCP applied to the anteromedial
surface of the Humerus (figures 3B,C).

Figure 2: (A) Skin incision, (B) Anterolateral dissection lateral to the biceps,
(C) Identification of the musculocutaneous nerve.

Figure 3: (A) Reduction of the fracture, (B,C) Applying the plate to the anteromedial surface.

Postoper ative care:

The arm is supported in a sling. Careful postoperative
neurovascular assessment is important. Immediate
post-operative radiograph was taken. Gentle use of
the hand and the elbow can usually begin as soon as

the patient’s comfort permits. Forceful use of the arm
should be discouraged, but gentle, assisted range of
motion for shoulder and elbow can usually be added
at an early stage. Follow-up radiographs were done at
6 weeks, 12 weeks, 3 months and 6 months to assess
fracture union (figure 4).
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Figure 4: (A) Pre-operative X-ray, (B) Immediate post-operative X-ray, (C) Follow-up X-ray after 6 weeks.

Results

No patients were lost to follow-up, which was for a
mean of 13.4 weeks (12-22). Eighteen patients (90%)
achieved union clinically and radiologically at a mean
of 12.8 weeks (9-16). Two patients (10%) failed to
achieve union by the 16" week as evidenced clinically
by pain at the fracture site and radiologically by per-
sistence of fracture lines. Iliac bone grafting was done
for both patients. Regarding range of motion, 18 pa-
tients showed full shoulder and elbow range of mo-
tion. One patient showed limited elbow extension

(flexion deformity 10 degrees), another patient
showed limited shoulder abduction (70 degrees ab-
duction). One patient suffered post operative radial
nerve palsy that improved spontaneously after 3
months.

At the final follow-up after full union, functional
assessment was done using the DASH and Rodri-
guez-Merchan scores. The mean DASH was 31.08
+ 3.97. Rodriguez-Merchan score was excellent in
10 patients, good in 7 patients and fair in 3 patients
(table 2).

Table 2: Results of Rodriguez-Merchan score.

Rodriguez— Merchan score | Number of patients | Percentage
Excellent 10 50%
Good 7 35%
Fair 3 15%

Discussion

Non-operative management is still the best treatment
method for most humeral diaphyseal fractures, with
expected high union rates.[11] When operative man-
agement is indicated, plate osteosynthesis remains the
gold standard method of fixation.[3]

Choice of the approach for fixation of humeral shaft
depends on the level of the fracture. The anterolateral
approach is convenient for proximal and middle third
fractures while the posterior approach is best suited
for distal third fractures.

The whole humeral shaft can be exposed through the
Henry anterolateral approach, without the need to visu-
alise the radial nerve.[12] However, placement of the
plate on the lateral surface carries a risk of iatrogenic
radial nerve injury mostly due to the blind use of soft
tissue retractors to improve visualization.[13,14]

The anteromedial surface of the humerus has no relations
to the radial nerve which passes posterior then lateral to
the humerus before it pierces the lateral intermuscular
septum. So, the anteromedial surface is considered a safe
corridor for plate osteosynthesis.[15.16]

Many studies were conducted to assess the incidence
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of radial nerve injury during anteromedial plating and
they reported no cases of postoperative radial nerve
palsy in their series.[3,8,17]

In this study, we encountered one case of postopera-
tive radial nerve palsy and was managed by observa-
tion only with spontaneous complete resolution after
3 months.

Anterolateral plating frequently requires plate con-
touring with deltoid stripping on the lateral surface. In
anteromedial plating, plate contouring is not needed
because of relatively flat anteromedial surface which
decreases the operative time and blood loss.

Kirin et al (2011) compared the results of anterome-
dial and anterolateral plating and the mean operative
time for anterolateral plating was 74.61+10.74 min-
utes and for anteromedial plating 55.45+10.56 min-
utes.[4]

In this series, the mean operative time was 57.5
+15.12 minutes. The mean intraoperative blood loss
was 239.5 + 68.5 cc.

Regarding biomechanical strength of anteromedial
plate fixation, Zheng and colleagues (2016) con-
cluded in their study that anteromedial plating was
superior to anterolateral and posterior plating in most
of the mechanical tests.[18]

Conclusion

Anteromedial humeral plate osteosynthesis is easy,
safe for radial nerve, rigid, less time-consuming
method with good functional outcome.
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males) treated at orthopaedic surgery department,
Mansoura University Hospitals between 2007 and
2014. All cases had been treated initially at other hos-
pitals except 6 cases which were treated in our hospi-
tal. We included all cases with typical DDH and ex-

I ntroduction

The aim of treatment of DDH is to obtain a stable con-
centric reduction of the head of the femur insde the
acetabulum. About 3-8% of failure of reduction in DDH

occurs by using the anterior approach. [1] It is essential
to early diagnose and start treatment of developmental
hip dysplasia as the acetabular remodeling occurs during
the first 18 months of life. [2] There may be many fac-
tors to be mentioned causing failure of reduction of the
hip either related to the surgery or the patient. [3, 4] In
this study we present our experience with 52 patients
who presenting to us with redid ocation following previ-
ous open reduction. We will analyze the different causes
of failure to maintain stable concentric reduction in the
first surgery and discuss the clinica and radiological
outcomes after revision surgery.

Patientsand Methods
This study included 52 patients (44 females and 8

cluded cases with neuromuscular or any other con-
genital disorders. (Figure 1-2)

All cases of revision were unilaterd whether the patients
had unilateral or bilateral didocation. The mean age at
primary surgery was (26.08 + 11.77) months ; the mean
age at revision surgery was (34.73 + 12.69) months.

All cases are treated in the primary surgery by open
reduction, 17 cases had additional adductor tenotomy,
16 cases had additional Salter osteotomy and 8 cases
had additional femoral osteotomy. (Tablel)

The mean follow up period is (53.3 £ 7.29 ) months ;
we did not use preoperative traction for any case. All
cases were given at least 6 months before revision
surgery to allow physiotherapy to restore the range of
movements.

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018
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Table 1: patient details and surgical findings. LT ligamentum tere ; PUL pulvinar tissue PSOAS T psoas tendon; TAL
transverse acetabulum ligament; FIB.SHELL fibrous shell; OR open reduction; ADD T adductor tenotomy; SO salter os-
teotomy; DRO derotation osteotomy

Ageat

Findingsduring revision

: Surgical tech- Ageat
case | Gender first . . DEFORMED
surgery nique revision L.T. PUL. PSOAS.T. TAL FIB.SHELL HEAD

1 M 18 OR-ADD.T 25 - + - - - -

2 F 25 OR-ADD.T 35 - + - - -

3 F 19 OR-ADD.T 25 - + - - - -

4 F 23 OR-SO 30 - + + - - -

5 F 26 OR-SO-ADD.T 40 - + + + - -

6 F 34 OR 42 - + - -

7 F 60 OR-SO-ADD.T 69 - + + + + +

8 M 23 OR-ADD.T 30 - + + -

9 F 27 OR 40 - + + - - -
10 F 37 OR 45 + + - - - -
11 F 18 OR-SO 28 - + - - - -
12 F 12 OR-ADD.T 20 + + - - - -
13 F 42 OR-SO-DRO 55 - + + + - +
14 F 38 OR-ADD.T 48 - + + + - +
15 F 19 OR 31 - + - - - -
16 F 27 OR 35 - + + - - -
17 F 29 OR-ADD.T 42 - + - - -
18 F 21 OR-SO 31 - + + - - -
19 M 25 OR-DRO 32 - + - - - -
20 M 20 OR-ADD.T 26 + - - - -
21 F 19 OR 27 + + - - -
22 F 17 OR 26 - + - - - -
23 F 14 OR 21 - + + - - -
24 F 15 OR-ADD.T 21 - + + + - -
25 F 21 OR-SO-ADD.T 30 - + - + - -
26 F 27 OR-DRO 41 - + - - - -
27 F 13 OR 22 + + + + - -
28 F 20 OR 29 - + - + - -
29 F 24 OR-ADD.T. 32 - + - + - -
30 F 21 OR-ADD.T. 30 - + - + - -
31 F 39 OR-SO 47 - + + - - +
32 F 16 OR-SO 23 - + + + - -
33 M 32 OR-SO 41 - + - - - -
34 F 31 OR-SO 39 - + - -

35 F 58 OR-ADD.T.-DRO 69 - + + - + +
36 F 14 OR 23 - + + +

37 F 19 OR 27 - + + - - -
38 F 16 OR 22 - + - + - -
39 F 31 OR-DRO 38 - + - - - -
40 M 28 OR-DRO 36 - + - - - -
41 F 24 OR-SO 30 - + - - - -
42 F 22 OR-ADD.T. 30 - + + + - -
43 F 16 OR 25 - + + + - -
44 F 15 OR 25 - + + + - -
45 F 56 OR-SO-DRO 69 - + - - + +
46 F 19 OR 25 - + + - - -
47 F 52 OR-SO-DRO 61 - + - - + +
48 F 20 OR 27 - + + + - -
49 M 27 OR-SO 34 - + - - - -
50 F 48 OR-ADD.T.-SO 56 - + - + + +
51 F 17 OR 23 - + + -

52 F 22 OR 28 - + - - - -

Surgical technique

All cases were revised using Bikini incision and using
anterior approach.

Dissection between the Sartorius and tensor fascia
lata, identifying the lateral cutaneous nerve of the
thigh and keep it retracted with Sartorius.

We prefer to dissect the space between the didocated
head and the tensor muscle and fill this space by small

towd for further dissection. Splitting the iliac apophysis
from proximal to distal and maintain the space media
and laterd by towels which help in dissection and he-
mostasis. Dissect the rectus femoris from the capsule
and cut its tendon below the anterior inferior iliac spine
and retract it digtaly. Identify and cut the iliopsoas ten-
don medidly after rolling it againgt the pubic bone ,you
may do figure of four to the limb to better identify it, and
be cautious that the tendon may not totally cut as some-
times there is more tendinous part gtill intact. Dissect the
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capsule from latera, posterior, medial and anterior from
al adherent muscle fibers or soft tissue. Make the T cut
ensuring your upper cut is away from the labrum and it
is better to leave more capsular tissue in the latera half
of the vertical cut than the media for further capsular
covering. Track the ligamentous teres if ill there to
reach the true acetabulum and cuit it flush with the bone
and sometimes there is bleeding from its artery which
has to be cauterized. Papate the transverse acetabular
ligament and put a plunt hohmann behind it which make
the acetabulum more obvious then cut the ligament and
remove dl the tissues inside the acetabulum and reduce
the head then assess if you need to do either femora or
pelvic surgeries. Close the capsule and keep the reduc-
tion by k wire fixing the head to acetabulum which re-

moved after applying spica. [5] All cases started with
adductor tenotomy to help head reduction easily. Salter
osteotomy was donein 10 cases of revisonsto cover the
head anteriorly and lateraly. Femora shortening was
done in 20 cases in which reduction cant obtained at dl
or the head was reduced under tension which may cause
avascular necrosis. Femoral derotation was used in cases
with excessve antiversion or cases which found to be
didocated posteriorly after primary surgery. Dega os-
teotomy was done in 11 cases and it helps coverage of
the head from anterior to posterior direction. All cases
are splinted in hip spicain flexion, abduction and inter-
nal rotation for 10 to 12 weeks depending on additiona
surgery to open reduction. Physiotherapy was advised
after 2 weeks of spicaremoval to dlow ROM regaining.

Figure 1: 8 years boy had first surgery at age of 2 years. a-b: Presented at age of 5 years. c: Revision surgery
(open reduction,derotation and Dega osteotomy). d-e: Follow up 4 years.

Figure 2: 6 years girl had bilateral DDH done at age of 2 years. a, b: presented with right dislocation at age of 4 years c:
plate removed, start physical therapy d: Revision with open reductionand Dega osteotomy e: Follow up 2 years
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Table 2: Revision and clinical results. TRED Trendelenberg ; LLD leg length discrepancy; FU follow up

REVISION REVISION

CASE SURGERY F.U. TREND. LLD CASE SURGERY F.U. | TREND. LLD
1 OR-ADD.T-SO 30 0 27 OR 60 0

2 OR-ADD.T-SO 45 0 28 OR 51 - 0

3 OR-ADD.T 36 0 29 OR-SO 55 + 0

4 OR-ADD.T 65 1CM 30 OR-SO 33 - 1CM
5 OR-DRO 72 0 31 OR-DRO- 24 + 1CM

DEGA

6 OR-DEGA 90 + 2CM 32 OR 30 - 0

7 OR-DRO-DEGA | 88 + 3CM 33 OR 85 + 0

8 OR 63 - 1CM 34 OR 80 - 0

9 OR 54 - 0 35 OR-DEGA 72 + 1CM
10 OR-ADD.T 56 + 0 36 OR 48 - 0

11 OR 38 - 0 37 OR 43 2CM
12 OR 24 - 1CM 38 OR 54 - 0

13 OR-DEGA 28 + 0 39 OR-DEGA 36 + 0

14 OR-SO 46 + 0 40 OR-DEGA 32 + 3CM
15 OR-ADD.T 96 - 0 41 OR 28 - 0

16 OR-ADD.T-SO 83 + 0 42 OR-SO 50 0

17 OR-SO 26 - 1CM 43 OR 44 0

18 OR 37 - 0 44 OR 33 - 0

19 OR-DEGA 47 - 2CM 45 OR-DEGA 26 + 2CM
20 OR 62 0 46 OR 90 - -

21 OR 67 0 47 OR-DEGA 70 + 1CM
22 OR 55 0 48 OR-SO 73 - 0

23 OR 43 0 49 OR 66 + 0

24 OR 80 0 50 OR-DRO 28 + 2CM
25 OR 77 2CM 51 OR 36 - 0

26 OR-DEGA 62 + 3CM 52 OR-SO 55 + 0

Statistical Analysis

The collected data were coded, processed and ana-
lyzed using the SPSS (Statistical Package for Social
Sciences) version 15 for Windows® (SPSS Inc, Chi-
cago, IL, USA). Qualitative data was presented as
number and percent. Comparison between groups was
done by Chi-Square test. Quantitative data was pre-
sented as mean + SD and range. Student t-test was
used to compare between two groups. Non parametric
data was presented as min — max and median. Mann-
Whitney test was used for comparison between
groups. Spearman’s correlation coefficient was used
to test correlation between variables. P < 0.05 was
considered to be statistically significant.

Results

Between 2007 and 2014, 52 cases were revised in
Mansoura University hospitals (Table 2). The mean
age at first surgery was (26.08 £ 11.77), and the mean
age at revision was (34.73 + 12.69).Table 3

Table 3: Age
Range Mean + SD
age at first surgery 12 -60 26.08 £ 11.77
ageat revision 20-69 34.73+12.69

At the final follow up, al cases were assessed clini-
cally using Ponseti [6] grading

Ponseti classification of clinical outcome.
(Table 4)

1-Asymptomatic

2-Slight hip pain after long walks

3-Limp, free motion and no pain

4-Limp and limitation of motion, no pain
5-Limp and pain

6-Limp, limitation of motion and pain

All cases were assessed radiologically at the final fol-
low up using Severen [7] grading:

Severin grading of radiological outcome.
(Table 4)
1- Normal

2- Moderate deformity of femoral head or neck or
acetabulum

3- Dysplastic, not subluxed
4- Subluxed

5- Head articulating with the secondary acetabulum in
the upper part of the original acetabulum
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6-Dislocated
7-Arthritis

Avascular necrosis was diagnosed according to crite-
riaof Kalamachi and Mc Ewen. [8]

Kalamchi classification of avascular necrosis.
(Table4)

1-Changes affecting the ossific nucleus

2-Lateral physeal damage

3-Central physea damage

4-Total damage to the head and physis

Table 4: Radiological and clinical outcomes

No %

Ponseti

1 21 40.4%

2 22 42.3%

3 7 13.5%

4 2 3.8%
Severin

1 0 0%

2 38 73.1%

3 11 21.2%

4 3 5.8%
Kalamachi

0 14 26.9%

1 3 5.8%

2 23 44.2%

3 6 11.5%

4 6 11.5%

There was positive correlation between the age of the
patient and the three scores but it was significant only
with Kaamachi score. (Table 5)

Table5: Correlation of age with outcome scor es

age at first surgery ageat revision
r P R P
Ponseti 0.186 0.186 0.211 0.132
Severin 0.235 0.093 0.237 0.090
Kalamachi 0.290 0.037* 0.297 0.033*

* Significant P < 0.05

Trenddenburg test was positive in 18 cases; there
were LLD in 17 cases ranging from 1cm to 3 cm,
limb equalization not required to any case with LLD.

There was significant positive correlation between the
age of the patient and positivity of trendelenberg test.
Table6

Table 6: Correlation of age with Trendelenberg test

Negative  Trend | Positive Trend | T P
(n=34) (n=18)
Ageat first surgery 19.82 + 4.58 37.89+12.22 6.052 <0.001*
Ageat revision 28.24+571 47.00 + 13.28 5.723 <0.001*

Discussion

In searching for causes of failure of the primary op-
erations and trying to know the reasons of re-
didocations after reduction of the heads we found that
failure to achieve primary stable concentric reduction
could be contributed to some errors.

¢ |nadequate soft tissue release; We found during
revision surgery in 3 cases there was a ligamen-
tum teres that had not excised and 9 cases of

transverse acetabular ligament that is still present
impending good reduction of the head. 11 cases
there was intact psoas tendon causing hour glass
constriction of the capsule. Sometime the capsu-
lar release was insufficient especialy inferiorly
making the movement of the head restricted dur-
ing reduction. The study of kamath and Bennet
[9] reported this factor.

e Coincident Salter osteotomy and femoral derota
tion make the head liable to dislocate posteriorly
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due to low coverage of the posterior acetabular
wall. Kershaw et a [10] and Wegner et a [11]
emphasize the role of bony factors in redisloca-
tion of hips after reduction surgery.

e Excessive derotation of the femur allows the head
to didocate posteriorly.[12] Capsular failure ei-
ther due to insufficient tightening of the capsule
with heavy duty sutures or failure to remove the
redundant superolateral part of the capsule mak-
ing it lax.[13]

¢ |n their study concluded that inadequate soft tis-
sue release and capsular failure are causing fac-
tors for redidocation. Sankar et al [14] noticed
during revisons that head dysmorphism and
femoral anteversion are the common causes lead
to didocation. Some cases due to non compliance
of the patients there were problems with spica
cast leading to early removal and dislocation.[15]
Due to al these previous causes we think that
failure of primary hip reduction is mainly a tech-
nical error and if we tried to avoid these errors by
improving the surgical technique we can easily
obtain safe stable concentric reduction.

We have some recommendations during doing DDH
Ccases:

Bikini incision is more cosmetic one that alows full
exposure of the head.Full exposure of the capsule as
far medialy as possible can alow better acetabular
exposure. Make sure to find the tendon of iliopsoas
muscle and cut it totally by rolling it against the pubic
bone. After capsulotomy it is better to take to heavy
duty sutures of the media capsule to make it easy
capsulorraphy after reduction. Put a plunt hohman
retractor behind the transverse acetabular ligament to
make it easier to cut. Sometimes there was a fibrous
sheet of tissues covering the true acetabular making
the reduction difficult. We have to remove it. By
making Salter osteotomy with derotation osteotomy
the head may become less covered posteriorly so, we
recommend Dega osteotomy instead to cover the head
posteriorly. We take the decision of derotation of the
femur if more than 45 degree of internal rotation of
the femur needed to reduce the head. Usually we use
k.wire for temporarly fixing of the head inside the
acetabulum then we remove it after applying the

spica.

Conclusion

We found that most of the primary open reductions
were insufficient either due to inadeguate acetabulum
exposure and soft tissue release and presence of ten-
dons and structures impending stable reduction. We
found that technica errors are the most causes of fail-
ure of open reduction and that DDH cases need well
trained surgeon expertise in this type of surgery.
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Abstract

Background

Common peronea nerve palsy has been reported to be the most frequent lower extremity
pasy characterized by a supinated equinovarus foot deformity and foot drop. Dynamic
tendon transposition represents the gold standard for surgical restoration of dorsiflexion.
In this study the results of tibialis posterior tendon transfer for correction of drop-foot in
common peroneal nerve palsy were reported, with fixation into an osseous tunnel in the
lateral cuneiform.

Patients and M ethods

During 2011-2014, tibialis posterior tendon transfer was performed at our department on
20 ankles in 20 patients with common peroneal nerve paraysis (20 men), median age 24
(9-45) years. All the patients had had a drop-foot for more than 1 year. All patients had a
traumatic common peroneal nerve paraysis. All patients had complete preoperative dorsi-
flexion motor deficit, and electromyogram (EMG) The mean time of the operation was 2
years. In al cases the tibialis posterior tendon were grade 5, one patient (9y old) the ex-
ploration of the nerve was done and direct neurophy was done.

Results

The gait was assessed according to Hall (1977), 12 patients were extremely satisfied, sex
patients were satisfied and two patients were dissatisfied. The patients who were dissatis-
fied had ankle arthritis with pain that affected the result. No patients reported pain related
to operative intervention. All patients had active dorsiflexion. Postoperatively All patients
were able to walk without assistive devices. Ten patients (50%) were able to run, and ten
patients (50%) were able to walk without assistive devices.

Conclusion

The results of this paper indicate that Posterior tibial tendon transfer for cases of drop foot
showed good results and provide improved function.

Keywords
Common peroneal nerve, peroneal nerve palsy, Drop foot, Tibialis posterior tendon, Ten-
don transfer.

I ntroduction

drop. Dynamic tendon transposition represents the
gold standard for surgical restoration of dorsiflexion

Common peronea nerve palsy is the most common
mononeuropathy of the lower extremity and may re-
solve spontaneously. However, irreversible nerve
damage can occur, with historicaly poor outcomes
[1]. Patients present with dorsal foot sensory loss, as
well as loss of ankle dorsiflexion from the tibialis an-
terior and loss of foot eversion from the peroneus
longus and brevis. The unopposed pull of the tibiais
posterior and Achilles results in an equinovarus foot
deformity, while the loss of the foot dorsiflexors re-
sultsin afoot drop, with characteristic foot dap dur-
ing heel strike and a steppage gait [2].

Common peroneal nerve palsy has been reported to be
the most frequent lower extremity palsy characterized
by a supinated equinovarus foot deformity and foot

of a permanently paralyzed foot [3], atendon transfer
is superior to a simple tenodesis since tenodesis
would reduce function, especialy during activities
that require a large range of motion and a fast switch
from extension to flexion of the involved joint[4], the
technique most commonly used is through the in-
terosseous membrane to the dorsum of the foot, with
fixation of the transfer into an osseous tunnel or with
a bone-anchor in the lateral cuneiform or third meta-
carpal. [5]

Patients and methods

During 2011- Sep 2014, tibialis posterior tendon
transfer was performed at our department, Alzhraa
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university hospital, on 20 ankles in 20 patients with
common peronea nerve paraysis (20 men), median
age 24 (9-45) years. All the patients had had a drop-
foot for more than 1 year. All patients had a traumatic
common peroneal nerve paraysis, 14 cases because
RTA, four cases because firearm injury, and two
cases because cut injury. All patients had complete
preoperative dorsiflexion motor deficit, and electro-
myogram (EMG) results on all patients showed com-
plete absence of common peroneal nerve function.
The mean time of the operation was 2 years from on-
set of trauma. All cases were operated in Alzhraa uni-
versity hospital.

Table 1: Demographics

Patients Total 20 patients
Age 24y (9-45)
Gender 20 patients (Male)
EMG Negativein all cases
Cause | 14(RTA) | 4(firearm) | 2(stab wound)

Each patient was continued by the physiotherapy to
enhancement of the tibialis posterior muscle inde-
pendently, cuff muscle, Patients with passive dorsi-
flexion of the ankle for stretching exercises of the
Achilles tendon for severa weeks. All cases were
supple joints of ankle, and midfoot joints, and tibialis
posterior tendon was grade V in all cases.

All patients managed by tibialis posterior tendon
transfer and in all cases the tibialis posterior tendon
were grade 5, one patient (9y old) the exploration of
the nerve and direct neurophy was done.

Surgical technique

Under genera anesthesia in six cases, and spina an-
esthesia in 14 cases, The patient is positioned supine
with flexion knee 45 degree, the hip is bumped to cre-
ate a neutral position of the foot. A posteromedial
incision is done over the tibialis posterior tendon just
distal to the media malleolus; the tendinous insertion
on the navicular is dissected subperiostealy and re-
leased more distally to preserve length (Fig. 1). A
second 5 cmincision is made at mid leg just posterior
to posteromedial border of the tibia; the saphenous
vein and nerve are protected and expose the fascia of
the deep posterior compartment.

The soleus and flexor digitorum longus (FDL) are
retracted posteriorly, and the tibialis posterior tendon
is identified to ensure that the neurovascular bundle
lying is spared. The tendon is ddlivered proximally
with manipulation for more length (Fig. 1).

A 5cm anterolateral incision is made about 15cm
proximal to ankle joint dissection of anterior com-
partment with protection of anterior neurovascular
bundle, and incision of the interosseous membrane.
Then the tibialis posterior tendon is then passed from
the third incision through the distal anterolateral inci-
sion by dliding the tendon against the posterior tibiato
avoid the neurovascular bundle (Fig. 2).

A 3cm longitudinal incision is made over the dorsal
surface of foot overlying the lateral cuneiform after
fluoroscopic confirmation. The tibialis posterior ten-
don is then passed subcutaneously from the third inci-
sion through the dorsal foot incision. A 6.5mm drill
hole isthen placed in the lateral cuneiform (Fig. 2).

Fig. 1. A) posteromedial incision over the tibialis posterior tendon B) posteromedia border of the tibia
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A

Fig. 2: A) anterolateral incision and the tibialis posterior tendon passed through the interosseous membrane from posterior
to anterior. B) K-wire passed through the lateral cuneiform after fluoroscopic confirmation.

The tibialis posterior tendon was placed under maxi-
mal tension with the foot held in dorsiflexion. We are
suturing the tendon with Vicryl suture size 2 then the
tibiais posterior tendon was passed through the hole
in the lateral cuneiform and sutured to button. The
tendon is tensioned with the foot held in neutral in-
version to avoid excess strain on the posterior tibial
tendon transfer. Fixation is performed with multiple
figure of eight nonabsorbable sutures to itsdf and to
the periosteum of the cuneiform.

The patients are kept no weight-bearing in a cast for
6-8 weeks; physical therapy was begun without pas-
sive plantar flexion. At 3 months, activity is advanced
as tolerated with the exception of impact activities,
which begin at 6 months. The patients are kept in an
Ankle foot orthosis (AFO) at night for the first 3
months. [6, 7, 8]

Postoper ative treatment and follow-up

The ankles putted in high blow knee plaster cast for 6
weeks. The patients were alowed to wak with full
weight-bearing after removal of the plaster, but
physiotherapy was started early for optimal results for
4-6 months. At fina follow-up after median 2 years,
the ability of gait and active dorsiflexion of the ankle
was assessed.

Results
The gait was assessed according to Hall (1977) [9];

e Good, the patient walks naturally;
e Fair, the patient walks well, but there is till an

obvious difference between the operated foot and
anormal foot on the other side;

e Poaor, the patient still tends to drag his foot, al-
though there is some improvement in the posi-
tion of the foot;

e Bad, the operation has not at all improved the pa-
tient's gait or the position of the foot.

The maximum angle of active dorsiflexion and plan-
tar flexion at the ankle, and the range of movement
(ROM) of the foot were measured. All angle meas-
urements were brought to the nearest 5°. Active dorsi-
flexion to 0° and more was classified as excellent out-
come, between -10°and 0° as good, and between -
20°and -10°as fair outcome. [10]

12 patients were extremely satisfied, sex patients
were satisfied and two patients were dissatisfied. The
patients who were dissatisfied had ankle arthritis with
pain that affected the result. Two patients reported
pain associated with traumatic ankle arthritis. No pa-
tients reported pain related to operative intervention.
All patients had active dorsiflexion. All patient had
4/5 strength.

Postoperatively, al patients reported diminished sen-
sation at dorsum of the foot; there were no ruptures of
the transferred tendons or infections. All patients were
able to walk without assigtive devices. Ten patients
(50%) were able to run, and Ten patients (50%) were
able to walk without assistive devices.

All the patients had postoperatively active dorsiflex-
ion of the foot; 12 cases had an excdlent, eight cases
were good at end-result. The active dorsiflexion was
5.5° (- 510 20°), the active plantar flexion was 34.9°
(30 - 45°) degrees, and the total range of movement
was 44° (35- 50°). (Table 2) (Fig. 3).
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Table 2: The Results

Cases DF PF ROM Gait
1 10 40 50 Good
2 20 30 50 Good
3 -5 45 40 Fair
4 10 35 45 Good
5 5 40 45 Good
6 -5 45 40 Good
7 20 30 50 Good
8 -5 40 35 Fair
9 -5 45 40 Good

10 10 35 45 Good
11 10 40 50 Good
12 20 30 50 Good
13 -5 45 40 Fair

14 10 35 45 Good
15 5 40 45 Good
16 -5 45 40 Good
17 20 30 50 Good
18 -5 40 35 Fair

19 -5 45 40 Good
20 10 35 45 Good

DF (dorsiflexion), PF (planter flexion), ROM (range of motion).

C D

Fig. 3: Male patient 23 years old, with history of stape wound to posterior aspect of the knee, the patient was neglected for 3
years, the exploration was done to the common peroneal nerve with loss of long part of the nerve, tendon transfer was done,
and postoperative casting for eight weeks, then removal of the cast, and the patient start physiotherapy as early as possible, the
range of motion was 20 degrees dorsiflexion and 30 planter flexion, he can wake without support, and returned to his normal
work. A)Site of the stab wound B) One year postoperative with neutral position C) postoperative planter flexion D) postopera-
tive Dorsiflexion E) Both feet post operative without affection of right foot after harvesting of the tendon.
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Discussion

The superficia location of the nerve as it courses
around the fibular neck exposes the nerve to injury
from penetrating and blunt trauma, or from external
compression, and the decreased blood supply to the
common peroneal nerve compared to the tibial nerve
may explain the increased susceptibility to injury and
poor results with nerve repair[11]. All patients in this
paper had a traumatic common peronea nerve paraly-
sis without intervention more than one year.

Tendon transfer surgery is commonly used to correct
neurogenic foot deformities. Whether the tendon of a
muscle transferred to another site can provide an ac-
tive substitution has always been a matter of concern,
especialy when the muscle is normally an antagonist
to the one requiring support, the mean time of the op-
eration were 2 years [12]. In contrast, early tendon
transfers in the upper extremity have historically been
widely accepted for ulnar and radial nerve palsies,
while serving as an internal splint to prevent flexion
contractures [13]. Tendon transfers in patients with
ankle pathology are contraindicated. Unless the ankle
is additionally addressed, the patient is likely to have
a poor outcome, so in this paper all patients were cho-
sen with supple joints, except one patient was has an-
kle pain.

It is important to give the patients a preoperative
training program, with exercises for the tendon to be
transferred and stretching exercises of the Achilles
tendon for better passive dorsiflexion [5]. It is rec-
ommended to lengthen the Achilles tendon, when
passive dorsiflexion to at least 20" above the right
angle is not possible [9,14], Delayed tendon transfer
is that many of these patients develop rigid equines
contractures and Although an Achilles shortening so
in this search all patients recommended to start early
physiotherapy to restore the functional motion, so in
this paper no patient need for Achilles lengthening or
correction of equines, because early physiotherapy
which started early in all cases.

Posterior tibial tendon transfer has been used in ava-
riety of disorders with weakness of dorsiflexion of the
ankle to restore a normal heel-toe gait [15].The tibi-
alis posterior has an excursion of only 2 cm, whereas
the dorsiflexors (tibiais anterior and extensor hallucis
longus) have excursions of from 3-5 cm, Therefore,
the degree of tension between the transposed muscle
and the sutured tendons is important [5]. The passive
arc of movement on the operated side is always less
than the normal side; this suggests that tenodesis must
play a role. Mechanicaly, the different techniques
vary only marginally, regarding range and strength of
dorsiflexion of the ankle.

Many surgeons fix the transfer into an osseous tunnel
in the tarsal or metatarsal bones. The tendon of the
tibiais posterior can be brought to the dorsum of the
foot by two routes; the interosseous or the subcutane-
ous route [9].The subcutaneous route has bad cos-
metic result, adhesions are likely to form, and it is
more difficult to fix to bone without tendon graft, in
this search The interosseous route with adequate win-
dow was preferred to the subcutaneous route even
though it is more technically demanding because it is
more direct and produces less pronation and achieve
greater dorsiflexion [16]. The tibialis posterior tendon
is routed superficia to the extensor retinaculum to
increase dorsiflexion efficiency by increasing the
moment arm and to avoid impingement the dors
flexor tendong[17].

In this paper fixation of the tendon was fixed by in
out suture without using interference screw, vicryl
suture size 2 was used to made stitches through perio-
steum of the cuneiform and the tendon, to made se-
cure fixation. Cut of the suture was done after 6
weeks to allow complete healing of soft tissues, after
removal of the cast the patient started early physio-
therapy to enhance muscle power and help sable
joints.

Leiv M Hove and Per T Nilsen (in 1998) [5] reported
all patients could walk without an ankle foot orthosis.
There were no ruptures of the transferred tendons. In
this search the same results were founded, al the pa-
tients had postoperatively active dorsiflexion of the
foot, all patient had 4/5 strength; 12 cases had an ex-
cellent; eight were good at end-resullt.

Conclusion

The results of this paper indicate that Posterior tibial
tendon transfer for cases of drop foot showed good
results and provide improved function.
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The results of varus derotation subtrochanteric femoral
osteotomy in children with coxa valga
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Kafr El Sheikh, Eqypt Abstract

Introduction

Increased femoral neck shaft angle is known as Coxa valga. Most of these patients usually
have underlying neuromuscular or skeletal disease. Proxima femoral varus derotation
osteotomy is usually performed for these cases. This study was done to evaluate the re-
sults of proximal femoral varus derotation osteotomy over 2 years follow up in children
with coxa valga using the Dynamic condylar screw.

Patients and methods

A retrospective study of sixteen children with coxa valga. They all underwent proximal
femora varus derotation osteotomy. The osteotomy was fixed with dynamic condylar
screw. Patients were followed up for at least two years. Their mean age was 9 years. All
complications, and subsequent outcomes, were recorded.

Results

Patients were followed up for two years. In 14 patients bilateral VDRO were done. So the
total number of osteotomies was 30 osteotomy. The patients fell into three groups: neu-
romuscular/CP, hip dysplasia and LCPD. The type of osteotomy performed was |ateral
open wedge varus derotation osteotomy. There were 10 patients with cerebral palsy, five
patients with hip dysplasia, and only one case with Perthes disease. The mean neck shaft
angle improved from preoparative vaue of 147.32 degrees to 123 degrees postoperatively
with p value < 0.05. There were no implant failurein all 30 osteotomies.

Conclusions

Proximal femoral varus derotation osteotomy is a powerful option for patients with coxa
valga with little postoperative complications.

The Egyptian Orthopedic Journal; 2018
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The most commonly used are 90 degrees fixed angle
blade plate or Richards' hip screw. [10] The blade
plate is considered to be the standard implant for fixa-
tion, but it can be technically demanding, and the
device is sometimes undersized or oversized.

I ntroduction

Increased femoral neck shaft angle is defined as Coxa
valga. It is usually seen in patients with underlying
neuromuscular or skeletal disease. Spasticiy of the
adductor muscles may lead to that deformity with bi-
lateral adductor contractures. [1] Studies have shown that this technique has serious
complications, including infection (2.5%), loss of
fixation (1%), wound dehiscence (1%) and fracture
(1-4.5%). [6,11]

Proximal femoral varus dertoation osteotomy
(VDRO) is one of the most widely performed recon-
structive operations for management of hip subluxa

tion secondary to neuromuscular disease such as
cerebral pasy [2] and spina bifida, [3] Legg—Cavé-
Perthes disease (LCPD) [4] as well as dysplasia of
the hip.[1]

The aim of this surgery is to increase the containment
of the femoral head into the socket by decreasing the
neck-shaft angle, thereby providing a good
environment to heal the disease. [4]

Multiple implants have been used for osteotomy fixa-
tion. These include the Coventry screw, [5] blade
plate, [6] crossed Steinmann pins, [7] external fixa-
tion[8] and a two-piece diding hip screw construct,
such as the Richards hip screw and DCS. [9]

Sliding hip screws are a more current option for the
fixation of PVDO. This is due to the familiarity and
their safety profile. © The prospective benefits of this
implant compared with the blade plate are a smple
technique for insertion and removal, and greater in-
traoperative flexibility in the fine-tuning of the neck
shaft angle. [12]

Disadvantages of the diding hip screw include the
danger of losing position because of turning of the
proximal femur around the lag screw.[9] Also, the
use of hip spica post-operatively is an undesirable
feature. [9, 12]

A modified technique using Richards hip screw was

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018
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used by Wilkinson et d [10] The modification was to
improve stability of fixation by introducing a second
point fixation at an angle that would provide for a
‘crossed fixation construct’ in order to improve the sta-
bility of fixation, prevent loss of position a the osteot-
omy site and reduce or reduce the need for hip spica cast
immoabilization in cerebra palsy children.[10]

The usua removal of the implant after PFO is com-
mon practice, as nearly 40% of patients may need
total hip replacement in later life. The complication
rate of hip screw removal is5%. [12, 13]

The aim of the present study is to evaluate results of
PFVDO performed by single surgeon series over 2
years follow up. The purpose is to study the incidence
of complications and outcomes following PFVDRO
in children with coxa valga using the dynamic condy-
lar screw.

Patients and M ethods

We retrospectively reviewed the results of 16 children
with coxa valga who underwent PFVDO over period
of two years follow up. Patients included in the study
were patients with increased neck shaft angle with
either neuromuscular disease, perthes disease or with
hip dysplasia due to another cause who underwent
proximal femoral osteotomy.

Their mean age was 9 years (range; 5 to 14 years).
Cases were fixed either by Dynamic condylar screw
either pediatric or adult size. We excluded cases who
underwent fixation by angled blade plate, DHS or
locked plates. Patient diagnosis and demographic de-
tails were recorded.

Patients were followed up using neck shaft angle. Blood
loss was recorded. The use of spica casting post opera:
tively was documented. All complications, and subse-
quent outcomes, were recorded. (Figures 1-4)

Figure 1. preoperative radiograph of 14 years old patient with 142 degrees coxavalgain the right side and 140 degreesin
the left side.

Figure 2: preoperative CT scan showing deficient acetabular coverage and increased femoral anteversion angle.
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Figure 3: preoperative measurement of anteversion angle
bilaterally (40 degrees bilaterally)

Preoper ative planning:

The planning was based on dedred correction of neck
shaft angle to be 120 degrees. (Figure 4) The desired an-
gle is subtracted from NSA of the patient. The resulting
angle is added to DCS angle. The fina angle is the lag
entry angle on DCS guide. It is gpplied to the patient x-
ray template to determine best entry point and the correct
path that will achieve the right correction.

Figure 4. preoperative planning of entry point and correc-
tion angle and wedge angle.

Operativetechnique:

Patients were placed supine on the traction table.
Conventional C-arm fluoroscopy was used. A lateral
approach from greater trochanter downwards was
used. Vastus laterais was elevated anteriorly. The
guide wire was inserted into femoral neck under C
arm control. The variable degree guide of DCS plate
was used to determine the degree of desired neck
shaft angle. The entry point was determined according
to preoperative planning. A latera view was obtained
to ensure central wiring. (Figure 5)

Figure5: insertion of the guidewire under C arm guidance
as determined by preoperative planning.

After reaming, a lag screw was inserted a few mm
proud of the cortex for simple plate introduction over
it. (Figure 6) Two wires were inserted along the ante-
rior cortex below and above desired osteotomy line to
assess correction of anteversion. (Figure 7) The inten-
tion was to return the femur to a physiological degree
of anteversion. The bone was marked with a drill for
guick rotational reference during the operation.

Figure 6: insertion of the screw over the guidewire.
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Figure 7: correction of the anteversion using the 2 wire technique before fixation of the osteotomy.

Periosteal stripping was avoided. The osteotomy was
done just below lesser trochanter to avoid effect of
psoas muscle on the digtal fragment and alow free
derotation of the osteotomy.

Osteotomy was done using preliminary two or three
drill holes through lateral femoral cortex then it was
completed using sharp saw blade. The osteotomy was
then opened using an angled osteotme. Opening

wedge osteotomy was done with medial hinge. Dero-
tation was achieved as planned evident by the transla-
tion occur in the sagittal plane at the osteotomy site.
(Figure 8) The plate was inserted over the hip screw
after that and the osteotomy was evaluated for stabil-
ity and alignment using anteroposterior and lateral
fluoroscopy. There was no need for bone graft in all
Ccases.

Figure 8: intraoperative radiograph showing translation and derotation at the osteotomy site.

In all cases containment was achieved, the angle of
abduction necessary to produce containment (the an-
ticipated osteotomy angle) and the presence of at least

20 of ‘abduction reserve’ beyond the containment
position. (Figure 9,10)
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Figure 10: postoperative xray.

We intend to leave the media periosteum intact and
bend the medial cortex like the spine of abook. This
offers more stahility to the osteotomy. Hip spica casts
were required in the some of patients (most cases of
CP group), mainly to prevent the risk of displacement
at the osteotomy site. The decision whether to use a
hip spica or not was made after completion of the os-
teotomy, with the internal fixation device in place.
The hip was then moved through a full range of mo-
tion and the osteotomy site was inspected directly and
under fluoroscopy for the presence of any excessive
movement, before closure of the incision. A radivac
was inserted in all cases and was removed after 48
hours postoperatively.

Case presentation:

A five years old boy with Diplegic cerebral palsy. He
was able to wak independently with bilateral hip
pain, difficult squatting, and difficult upstairs. His
weight was 20 kg. His preoperative neck shaft angle
was 165 degrees on the right side and 167 on the left
side. He had 38 degrees femoral anteversion on the
right side and 39 degrees on the left side. The patient
was submitted to bilateral proximal femoral varus
derotation osteotomy. The osteotomy was fixed by
pediatric DCS. The postoperative NSA was 123 de-
grees on the right side and 125 degrees on the left
side. Hip spica was done till ostoeomy had united.
Full union was achieved by 2 months. There was no
hip pain and patient walked with normal gait. The
plate was removed after one year of implantation.
There was no postoperative complications reported.
(Figure 12: a-€)
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Figure 11: (A & B) : preoperative AP/ Lateral View, (C & D) : preoperative CT
(E & F) : Immediate Postoperative X-Rays, (G & H) : 6-Months Postoperative X-Rays

Results

We followed up 16 patients for a minimum of 2 years
follow up. In 14 patients bilateral VDRO were done.
So the total number of osteotomies was 30 osteotomy.

The patients fell into three groups: neuromuscular/CP,
hip dysplasia and LCPD. The type of osteotomy per-
formed was lateral open wedge varus derotation os-
teotomy. Concomitant procedures was performed in
some patients such as adductor/ psaos release. Table 1
shows patients demographics.
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Table 1: Patients demographics:

Group number osteotomies M to F ratio Follow up
CP group 10 19 9to 1 2-4 years
Hip dysplasia 5 10 5 males 2-2.5 years
LCPD 1 1 1mae 2 years
Total 16 30 15tol Min 2 years

The mean neck shaft angle improved from preopara-
tive value of 147.32 degrees to 123 degrees post-
operatively with p value < 0.05. The mean change in
the neck shaft angle was 24.32 degrees. The mean

decrease in migration percentage was 43%. The mean
intra-operative estimated blood loss was 500 cc. (Ta-
ble 2, Figure 13)

Table 2: Improvement of the neck shaft angle in the 3 groups

Preop NSA Postop NSA P value
CP 162.26 125 <0.05
Hip dysplasia 145.7 122 <0.05
LCPD 135 120 <0.05
mean 147.32 123 <0.05

170

160
150
140
130
120
110
cp

M Preoperative

Dysplaisa

LCPD

M postoperative

Figure 12: the change in the neck shaft angle among the three group of patients.

There were no implant failure in al 30 osteotomies.
The most serious complication immediately post-
operatively in one patient with sudden melena and
drop in Hb to 5.4 g/dl. Non-steroidal and anticoagu-
lants were stopped and pharmacological therapy for
stress ulcer was given for 8 days with proper transfu-
sion therapy. All of our patients received our standard
antibiotic prophylaxis of 3 generation cephalosporin
on induction, with two subsequent IV doses on the
ward in the postoperative period. No patients devel-

oped deep wound infections. There were no fractures.
No patients developed nerve palsies. No patients de-
veloped wound breakdown.

All osteotomies united with 2-3 months interval. All
implants were removed one year after origina sur-
gery. The overall complication rate was 4% with zero
percent reoperation rate. Two patients developed a
superficial infection, requiring antibiotics. On at-
tempting to remove the metawork in one patient, a
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screw was broken and retained. One patient devel-
oped a wound haematoma, which resolved spontane-
ously.

The mgjority of patients were discharged the day after
surgery. One patient required post-operative transfu-

sion.

Table 3: Preoperative deformities, intraoperative corrections, outcomes and complications:

ID | Age | side | WT | sex Diagnosis NSA | version I\TgA FU Comp healing

1 |5 R 20 | M | CPdiplegic walker | 165 40 128 | 4y 2m
L 160 39 125

2 |13 |R 33 | M | Hipdysplasia 142 50 120 | 2y | superficid | 2.5m
R 150 | 49 125 infection

3 [14 |L |5 |M |Hipdysplasia 147 |35 122 |25 2m
R 153 38 127 | Y

4 |9 L 38 |M |LCPD 135 25 120 | 2y 3m

5 |6 R 20 | M | CPdiplegic walker | 162 40 123 | 3y 2m
L 159 35 122

6 |7 R 22 | M | CPdiplegic walker | 155 42 122 | 3.5y 2.5m
L 157 42 121

7 |11 |L 40 | M | Hipdysplasia 143 36 120 |2y | wound 3m
R 153 [ 39 122 hematoma

8 |12 | R 45 | M Hip dysplasia 141 55 123 | 2y 2.5m
L 145 |51 122

9 |5 L 2 | F CP diplegic walker | 162 40 121 | 3y | superficid | 2m
R 168 438 125 infection

10 | 6 L 2 |M | CP hemiplegic | 151 39 120 | 2.5y 2m

walker

11 | 5 R 20 | M | CPdiplegic waker | 165 38 123 | 3y 2m
L 167 39 125

12 | 8 R 30 | M | CPdiplegic walker | 160 40 122 | 4y 2.5m
L 168 42 126

13 |6 R 23 | M | CPdiplegicwaker | 151 50 123 | 4y 2m
L 169 52 126

14 114 | R 63 | M Hip dysplasia 141 36 120 | 2y PO melena | 2m
L 142 39 122 Hb 5.5¢/dl

15 |8 R 26 | M | CPdiplegicwaker | 159 52 125 | 3y 2.5m
L 167 49 127

16 | 8 L 40 |M | CPdiplegic walker | 157 56 120 | 3.5y 3m
L 162 55 127

Discussion lar screw. It may or may not be associated with femo-

PVDO play an important role in the management of
many hip disorders in children. The aim of varus
derotation osteotomy is to improve containment of the
hip by reducing the femoral neck-shaft angle. The hip
must be mobile in more than 90- flexion. Abduction
more than 15¢ is necessary for varus correction. [14]

During many of the varus osteotomies, the distal
fragment was externally rotated with respect to the
proximal fragment to correct the excessive femoral
anteversion. [11]

This type of osteotomy can be fixed by either 90° an-
gled blade plate, AO anterior plate, locker proximal
femoral plate, Richard hip screw or Dynamic condy-

ral derotation. In cerebral palsy diseased hips, femoral
shortening relaxes the muscles and the joint. [12]

The reference for rotation is defined by two latera
pins: one at the tip of the greater trochanter, the other
below the distal part of the plate. The reference pin
for the cutting guide is inserted below the lesser tro-
chanter then into the femoral neck and centered on the
coronal and sagittal planes. [14]

For the 90 degrees angled blade plate, to achieve 20°
varus, the pin should be at an angle of 70> (90—20-)
in relation to the femoral shaft. To prevent fracture or
a secondary fracture line, the entry point of the blade
chisel is prepared with a drill. The chisdl is advanced
under fluorscopic guidance on the frontal and sagittal
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views in the femoral neck axis without fracturing the
growth cartilage. It is positioned in strict profile to
avoid unplanned sagittal displacement during the va-
rus osteotomy. On the coronal plane, it is at a 110-
anglein relation to the femur. [15, 16]

Angled blade plates have been the standard fixation
devices used for proximal femoral varus osteotomy in
children. Nevertheless, problems remain with this
technique, such as the plate being an unsuitable size
for some children and the technical skill required for
itsinsertion. [4]

For the Locking Plate (LCP) Osteotomy specific in-
struments are used to determine the position of the
two proximal screws depending on the plate
used. [17-21]

For varus ostectomy with an anterior locking plate.
Anterior placement of the plate on the proximal frag-
ment is defined by a bone groove. The angle of varus
correction corresponds to the position of the plate and
the femoral shaft, the two proximal holes are placed
on the groove.[14]

Termino-latera varus ostectomy is a Smple technique to
obtain sgnificant varus correction with automatic short-
ening of the femoral neck in didocations and subluxations
of neurologicad hips. It is only indicated in neurologica
subluxated or didocated hips with the *‘candletick’’
shaped proxima femur due to significant coxa vagus.
Locking plate fixation provides better stability, and avoids
postoperative cast immobilization. [22]

In this study, Dynamic condylar screw was used in all
cases. The planning was based on the patient NSA
minus the desired correction of neck shaft angle (120-
125 degrees). So the angle of DCS (95 degrees) was
inserted on preoperative template to determine best
entry point and correct path that will achieve the right
correction angle.

Immediate complications are frequent in children with
cerebral pasy, due to bone osteoporosis. Secondary
complications include: delayed union, nonunion, frac-
tures under the plate and periarticular osteophytes.
Later complications are mainly malunion. Avascular
necrosis of the femoral head may develop following a
vascular injury or from varus overcorrection.[21, 23]

PVDO is a well-established procedure in the treat-
ment of hip dysplasia associated with cerebral palsy.
The purpose of the surgery is to improve hip congru-
ity and correct excessive proximal femoral valgus and
anteversion if present. Varus ostectomy also has a
role in severe LCP disease, in the presence of frag-
mentation or for early reconstruction, in cases with
malalignment but without ‘‘hinge’’ abduction. The
best results are obtained when varus correction-

derotation is performed during the necrotic phase, or
the beginning of fragmentation, in Hering B or B/C
patients and in patients above 8 years old. [24-29]

PVDO improves the intraosseous circulation, the me-
chanics around the proximal femoral head, and subse-
guently the degree of femoral head spherity after heal -
ing, and it permits the regeneration of the necrotic
tissues of the femoral head. It also improve contain-
ment of the head and reduce femoroacetabular im-
pingement

Varus osteotomy corrects acetabular dysplasia if
alignment is good and if there is significant growth
potential. Long term, these hips remain asymptomatic
with good results in more than 70% of patients. In
significant acetabular dysplasia, the association with
an acetabuaar osteotomy optimizes joint congruence
and *‘ containment’’.[ 30, 31]

Joeris et a reported using PVDO fixed with locked
compression plate in 22 patients. There was hip dys-
plasia in 4 cases, cerebra palsy in 9 patients, idio-
pathic ante/retroversion in 8 cases, femoral neck frac-
ture in three cases, Perthes disease in two cases, de-
formity after dipped capita femoral epiphysis
(SCFE), congenital femoral neck pseudarthrosis, de-
formity after pelvic tumour resection and malunion
following proximal femoral fracture (one each). The
correction was achieved in all patients except one.
Two patients had screw |oosening. [21]

In the light of the results and our experience, the con-
cept of the DCS necessitates exact positioning. Any
inadequate placement of guide wires will lead failure
of planned desired NSA. Thisis very important when
applying this technique. This disadvantage does not
seen with LCP locked plates. Considering the opera-
tive technique, the femoral head physis should gener-
ally not be perforated by the lag screws because of the
risk of premature closure increases with penetration
of the physis.

This study has limitations; in particular its retrospective
design, its lack of a control group including existing os-
teotomy devices and its small sample size are relevant.
Nevertheless, this initial experience encourages us to
believe that the DCS will prove to be a valuable device
for a broad range of indications. A larger series should
be implemented to better quantify the risk of clinicaly
relevant complications. Comparative studies reporting
superiority of the device compared with other, aready
widely used devices are pending.

Conclusion:

Proximal femoral varus derotation osteotomy is a
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powerful option for patients with coxa valga with lit-
tle postoperative complications.
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Minimal invasive multilevel soft tissue release for contractures
in the lower extremities of patients with cerebral palsy
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This study was performed to assess the outcome of single multi-level soft tissue release
for contracturesin the lower limbsin CP patients.
Patient and method
Multicenter prospective study analyzed the data of 30 patients with spastic CP .The mean
age was 7.76 years (range from 5 to11 years).There were 13 girls and 17 boys diagnosed
as having spastic or mixed form of cerebral palsy. The mean follow-up period one and
half years (range from 1 to 3 years).

The Egyptian Orthopedic Journal; 2018 Result

supplement (1), June, 53: 67-72 Postoperative improvement of hip, knee and ankle contractures of al cases .There were
15 patients with diplegia {tight hip adductors, knee flexor tightness and ankle equinus}
had improved walking gait pattern, gross motor scale improved from grade four to three.
There were 10 patients with diplegia { knee flexed and foot equinus} had improved walk-
ing gait pattern, gross motor scale improved from grade three to two. There were 5 pa-
tients with quadriplegia {tight hip adductors, knee flexor tightness and ankle equinus} had
improved their hygiene, gross motor scale improved from grade five to four. All cases
showed satisfactory improvement of their functional ability and hygiene. Minor complica-
tions were recorded
Conclusion
Single-stage multilevel soft-tissue surgery in the lower limbs in children with spastic CP
shows good results for locomotion. Significantly reduce operation time with a signifi-
cantly improved time of hospitalization and mobilization. A sochio economic benefit also
is of great benefit of this technique.

Key words
Minimal invasive - multilevel soft tissue release - contracturesin cerebral palsy.

Introduction developmental therapy, serial corrective cast, ora
antispastic medications like baclofen, and manage-

Cerebral Palsy (CP) is a disorder of movement and  ment of focal spasticity with use of injection of
posture that appears in infancy or early childhood due  potylinum toxin.[2]

to non-progressive injury to the immature brain lead-

ing to peripheral motor dysfunction. [1] These non-operative methods may not be helpful in
_ _ _ cases of static deformities in lower limbs with spastic

NeuromUSf:ulal‘ manifestations are I’eStI’ICte_d .move' CP and requi re soft “welbony corrective surgery,

ment leading to contractures of muscles, joint de-  which not only corrects the static deformity but also

formities and reduced quality of life. [1]. helps in ataining upright posture, which reduces

muscle and joint pain, restores muscle balance across

Conservative (non-operative) management of the the joint, and makes the [imb amenable to orthosis.[3]

spastic CP involving the lower limb includes physio-
therapy in the form of stretching and range of motion  \yitilevel surgeries or Single Event Multiple Level
exercise and use of special therapies, eg., neuro-  Release (SEMLR) in the lower limb are performed to

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018
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improve the gait of children with spastic CP. The
treatment should be individualized and planned ac-
cording to the patient's needs. Maintaining hygiene
and independent and balanced sitting would be the
primary goal in achild with total body involvement or
guadriplegia.[4]

The first what the orthopedic surgeon can and must
know how to pick up the child who will have benefit
from this surgery and to perform it by that way that
will improve the ability of the child.[5]

Different authors have recommended different spe-
cific age for SEMLR that varies from 4-8 year to just
before the period of increased growth in adolescence
[6- 8].

Rationale of multilevel release:

Minimal invasve multilevel soft tissue release
MIMLSTR based on the principle that multiarticular
muscles, which have less antigravity activity, are hy-
peractive in CP. can be controlled by releasing them
selectively. The monoarticular muscles, which have
antigravity activity and are responsible for maintain-
ing an upright posture, are carefully preserved. [4]

The main target for surgery isto improve patient mo-
bility or to improvement of hygiene for severely

handicapped patients.

The minimally invasive techniques included selective
muscle lengthening through limited incisions and per-
cutaneous lengthening of muscles where possible.

The minimally invasive techniques significantly re-
duce operation time with a significantly improved
time of hospitalization and mobilization. A sochio
economic benefit also is of great benefit of this tech-
nique.

Patient and methods

Multicenter prospective study analyzed the data of 30
patients with spastic CP, between November 2012 to
July 2015.

The mean age was 7.76 years (range from 5 to 11
years).

There were 13 girls and 17 boys diagnosed as having
gpastic or mixed form of cerebral palsy.

The collected data for each patient included the
physiological and anatomical types of the disease, the
ambulatory status of the patient were matched using
the Gross Motor Function classification system .The
data of clinical assessments were collected for hips,
knees and ankles of both sides. For the hip affection,
the range of abduction and the presence of flexion
deformity were recorded. The range of knee flexion
and extension and the degree of popliteal angle were
recorded. Ankle dorsiflexion range and any deformity
were recorded.

All cases had been treated by single stage minimal
invasive multilevel soft tissue release for contractures
in the lower extremities, to attain improvement in per-
sonal hygiene, gait, and independent ambulation with
assistive devices alone or with orthosis.

Regular interval analysis had been done every 6
months up to 3 years for evaluations based on pre-
and post-operative clinica and functional findings.
The mean follow-up period one and half years (range
from 1 to 3 years).

Exclusion criteria:

- Cases with advanced spinal manifestation

- Cases with dislocated hips.

- Cases requiring bony surgeries

- Cases with severe or profound mental retardation
(not trainable)

There were 25 patients had diplegia and 5 patients
had quadriplegia.

Fifteen patients with diplegia (50 %) had tight hip
adductors, knee flexor tightness (popliteal angle range
from 60 to 90 degree) and ankle equinus. Gross motor
scale grade four. Fig (1)

Ten patients with diplegia (33.3%) had knee flexor
tightness (popliteal angle range from 60 to 90 degree)
and ankle equinus. Gross motor scale grade three.

o There were 5 patients with quadriplegia (16.7%) had
tight hip adductors, knee flexor tightness and ankle
eguinus. gross motor scale grade five.

All children had attained good truncal balance, dy-
namic sitting, and good muscle power in both the up-
per limbs (at least grade 3 power in quadriplegics).
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Fig 1: A: assessment of popliteal angle B: tight hip abductors)

Preoper ative assessment:

Static and dynamic conditions in the lower extremi-
ties were assessed with physical examination and
Gross Motor Functional  Classification Scae
(GMFCYS) scores. [4]

Unsupported sitting, standing, and gait properties
were evaluated. Soft-tissue contractures in the lower
limbs were assessed with special tests and joint ex-
aminations.

Hip joint examined for flexion deformity using Tho-
mas Test, deformities were measured using goniome-
ter according to the neutral O method, hip abduction
restriction in extension and in 90° of flexion was at-
tributed to hip adductor muscle contracture, hamstring
tightness was assessed using popliteal angle in supine
position and the hip in 90° of flexion.

The poplitea angle is evaluated with the patient su-
pine, the tested limb in 90° of hip and knee flexion
and the contralateral limb in full extension

Ankle examined for Equinus deformity using Silver-
skiold Test. Gait patterns such as crouching, scissor-
ing, toe-to toe gait, and toe-to-heel gait were noted in
all thechildren clinically. Table (1)

Surgical procedure:

When performing classical release we start with hips
then knee and ankle, but with hips adductor release
only we start knee and ankle then hips.

Hip surgery:

We start correction of hip flexion contracture then
Correction hip adduction contracture. Anterior ap-
proach is used, 3 cm started by oblique incision just
distal to the anterior superior iliac spine, proximal
rectus femoris release is performed then the psoas
muscle is located between the sartorius and the femo-
ra sheath, the tendon of the psoas is identified deep

within the iliacus muscle, the tendon is then tran-
sected over pelvic brim and dide within the iliacus,
thereby increasing the overall length of the iliopsoas

Correction of hip adduction contracture by open
myotomy of adductors through 1cm minimal medial
incision.

Kneesurgery:

Correction of knee flexor tightness through medial
incision which is placed over the gracilis tendon
above joint line about 3-5 cm. All three medial ham-
strings are first identified. After this step, the gracilis
tendon and the semitendinosus tendon is lengthened
with a Z-plasty.

Fractional lengthening on the semimembranosus, the
aponeurosis is cut while the underlying muscle fibers
are left in continuity. Usually, two cuts in the aponeu-
rosis spaced approximately 1.5 to 2.0 cm apart are
required. By gently extending the patient’s knee and
flexing the hip, the surgeon can perform a dliding
lengthening. Fig (2)

Fig 2: (Fractional lengthening semimembranosus)
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Table 1: patients, clinical findings and procedures

. Procedure
. GMFN Deformities Add. Iliopsoas. Hamst  Ach.
patients | Age Pattern
Hip Knee | Ankle Hip Knee Ankle
. . tight hip adduc- Adductor Hamstring Achilles
1 6 Diplegia 4 tors KF AE myotomy release lengthening
2 5 Diplegia 4 tight hip adduc- KE AE Adductor Hamstring Achilles
tors myotomy release lengthening
L Hamstring Achilles
3 45 Diplegia 3 - KF AE release lengthening
4 5.6 Diplegia 4 tight adductors KF AE Adductor Hamstring Achi ”6.5
myotomy release lengthening
S . Adductor Hamstring Achilles
5 7 Diplegia 4 tight adductors KF AE myotomy release lengthening
L ) Hamstring Achilles
6 8 Diplegia 3 KF AE release lengthening
. Iliopsoas, . .
. . Hip flexors, ' Hamstring Achilles
! u Quadriplegia 5 tight adductors KF AE Adductor release lengthening
myotomy
L . Adductor Hamstring Achilles
8 6 Diplegia 4 tight adductors KF AE myotomy release lengthening
L . Adductor Hamstring Achilles
9 7 Diplegia 4 tight adductors KF AE myotomy release lengthening
L Hamstring Achilles
10 8.4 Diplegia 3 - KF AE release lengthening
L Hamstring Achilles
11 6 Diplegia 4 - KF AE release lengthening
12 7 Diplegia 4 tight adductors KF AE Adductor Hamstring Achilles
myotomy release lengthening
13 7 Diplegia 4 tight adductors KF AE Adductor Hamstring Achilles
myotomy release lengthening
14 6 Diplegia 4 tight adductors KF AE Adductor Hamstring Achill &
myotomy release lengthening
L Hamstring Achilles
15 5 Diplegia 4 - KF AE release lengthening
S Hamstring Achilles
16 8 Diplegia 3 - KF AE release lengthening
17 9 Diplegia 4 tight adductors KF AE Adductor Hamstring Achilles
myotomy release lengthening
L . Adductor Hamstring Achilles
18 10 Quadriplegia 5 tight adductors KF AE myotomy release lengthening
S . Adductor Hamstring Achilles
19 11 Quadriplegia 5 tight adductors KF AE myotomy release lengthening
: Iliopsoas, . .
— Hip flexors, ' Hamstring Achilles
20 u Quadriplegia 5 tight adductors KF AE Adductor release lengthening
myotomy
L Hamstring Achilles
21 7 Diplegia 3 - KF AE release lengthening
22 6 Diplegia 4 tight adductors KF AE Adductor Hamstring Achilles
myotomy release lengthening
L Hamstring Achilles
23 8 Diplegia 3 - KF AE release lengthening
24 10 Diplegia 4 tight adductors KF AE Adductor Hamstring Achilles
myotomy release lengthening
25 6 Diplegia 4 tight adductors KF AE Adductor Hamstring Achilles
myotomy release lengthening
2% 75 |  Diplegia 4 tightadductors | KF | AE Adductor | Hamstring | Achilles
myotomy release lengthening
L ) Hamstring Achilles
27 7.8 Diplegia 3 KF AE release lengthening
S Hamstring Achilles
28 8 Diplegia 3 - KF AE release lengthening
29 10 Diplegia 4 tight adductors KF AE Adductor Hamstring Achilles
myotomy release lengthening
S . Adductor Hamstring Achilles
30 11 Quadriplegia 5 tight adductors KF AE myotomy release lengthening

KF: knee flexor tightness
AE: ankle equinus
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Ankle surgery:

Surgical treatment of equinus is selective lengthening
of the Achilles tendon that can be performed by per-
cutaneous technigue two or three cuts in the tendon
1lcm in-between starting from calcaneous. Fig (3)

Fig 3: Achillestendon is lengthened in percutane-
ous technique

Postoper ative protocol:

All patients had groin-to-toe cast in the operated
limb(s). 46 weeks with closed follow up for the first
month for foot edema, cast may be changed after two

weeks if needed (soaked cast) then cast removed after
another 4 weeks. Children have to wear knee ankle
foot orthosis (kAFOs) to protect the knee, ankle joints
and keep the muscles in a good position to heal for
the first 3-6 months to avoid tendency of recurrence.
We followed all patients every 6 months up to 3
years, Gait training exercise and training to walk
wearing orthosis with or without assistive devices.

Results

The 15 patients with diplegia {tight hip adductors,
knee flexor tightness and ankle equinus} had im-
proved walking gait pattern, gross motor scale im-
proved from grade four to three with improved hip
adduction, knee popliteal angle to 15 and improved
equinus. The 10 patients with diplegia { knee flexor
tightness and ankle equinus} had improved walking
gait pattern, gross motor scale improved from grade
three to two with improved knee popliteal angle to
zero and improved equines. The 5 patients with quad-
riplegia {tight hip adductors, knee flexor tightness
and ankle equinus} had improved their hygiene, gross
motor scale improved from grade five to four with
improved hip adduction, knee popliteal angle to 15
and improved equinus. Fig (4)

No of cases 40

30 + =i
20 I
6 - I |

o M hip procedure

ankle
procedure

H knee
procedure

Fig 4: surgical procedures

Discussion

Spastic CP is the most common subtype of all CP
cases, and diplegia, hemiplegia, and quadriplegia are
the most frequent clinical presentation, in that order in
the spastic subtype. Conservative management in the
form of physiotherapy, as soon as the diagnosis is
made in infancy/early childhood, should be the first
line of management.

As complete recovery in spastic CP is impossible be-
cause of the brain lesion, surgical interventions are
performed to provide, maintain, or improve muscu-
loskeletal system function and to significantly im-

prove the quality of life of these patients.[9] . Correc-
tive surgery is required when the contractures are
static and severe enough to interfere with movements
and locomotion.[6]

In our study of 30 patients with spastic CP, had been
treated by Single-stage multilevel soft-tissue surgery
in the lower limbs.

Fifteen patients with diplegia {tight hip adductors,
knee flexor tightness and ankle equinus} had im-
proved walking gait pattern, gross motor scale im-
proved from grade 4 to 3. Ten patients with diplegia
{knee flexor tightness and ankle equinus} had im-
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proved walking gait pattern, gross motor scale im-
proved from grade 3 to 2. Five patients with quadri-
plegia {tight hip adductors, knee flexor tightness and
ankle equinus} had improved their hygiene, gross mo-
tor scale improved from grade 5 to 4.

Zwick et al., in a case-control study involving 20 pa-
tients with spagtic diplegia, observed that patients
who underwent single-stage multilevel surgery
walked faster with increased stride length and consid-
erably increased knee joint range of motion when
compared with the control group. These patients had
improved knee extension during the stance phase of
gait, which caused improved stance limb stability and
facilitate an unhindered swing phase of the opposite
limb after surgery.[9]

Molenaers et al., in another case-control series of 52
patients with spastic CP, compared the results of sin-
gle-stage multilevel injections of botulinum toxin A
with that of the surgery. They concluded that both
these treatment modalities should be regarded as
complementary rather than mutually exclusive, with
both calling for an integrated approach.[10]

Godwin et al., investigate, is there a relationship be-
tween level of gross motor function classification sys-
tem for cerebrd pasy and single-event multilevel
surgery intervention over time?

The results of this investigation support the concept
that interventions, especifically SEMLS, can affect
the stability of the GMFCS classification. The major-
ity of children in this study showed changes in gross
motor function classification as reflected by lower
GMFCS scores after SEMLS intervention. We also
found that changes were maintained over a period of
5 years. The results of this study suggest that certain
interventions, such as SEMLS, might have an effect
on the stability of the GMFCS and that effect may be
level-dependent.

Consideration of age while planning corrective sur-
geries in spastic CP patients is very important. As
cases with spagtic diplegia and quadriplegia do not
attain stable gait pattern before the age of 34 years,
surgery is not advisable before the age of 4
years.[11] In our study also, no patient was younger
than 4 years of age at the time of surgery.

Orthoses are frequently used to improve the gait and
to correct or maintain the deformity in CP. Under-
standing of the biomechanics of the various joints of
the lower limb during normal gait, the pathophysiol-
ogy and pathomechanics of gait disruption in children
with CP, and the biomechanica characteristics of
various orthoses is imperative to prescribe appropriate
splint. Design, indications, and cost should be consid-

ered when choosing an orthosis.[12]

Preoperative and postoperative (and the follow-up)
GMFCS scores were used to assess the functiona
improvement in the patients after surgery. This is a
commonly used and validated scale for functional
assessment in CP[13]

Conclusion

Single-stage multilevel soft-tissue surgery in the
lower limbs in children with spastic CP shows good
results for locomotion.

The minimally invasive technique significantly re-
duce operation time with a significantly improved
time of hospitalization and mobilization, a sochio
economic benefit also is of great benefit of this tech-
nique, all children showed satisfactory results with
minimal complications after corrective surgery, and
their functional ability improved significantly.
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Short-term results of cementless metal on polyethylene hip
replacement in young adults
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E mail: elbanaemad@yahoo.com Background

The surgical management of end-stage hip disease in patients aged < 30 years remains a
challenge. Improvements in fixation methods and in bearing surfaces have extended the
indication to include younger patients. The aim of this study was to report the Short-term
results of uncemented metal on UHMWPE THR in young adults lower than 30 years.
Patients and M ethods

From June 2013 to October 2015, 30 primary cementless THRs were performed on 27
patients, the mean age was 28.4 years (range: 24-30 years). The study included 19 males
and 8 females. The most common diagnoses were AVN (56.7%) and inflammatory dis-
eases (23.3%). Assessment of the Clinical and radiographic outcomes were at a mini-
mum of two years.

Results

At amean duration of follow-up of 2.8 years (2-4 years), The mean HHS improved from a
pre-operative score of 20.5 (15 to 75) to 84.4 (48 to 100) at fina follow up., 23 hips
(76.6%,) were rated as excellent or good, 4 hips (13.3%,) were fair and 3 hips (10%,)
were poor. The average VAS pain score was 72 (range: 25-100). the WOMAC score 80
(range: 35-100).

Complications

The complications recorded in this study were as follow: superficial infection in one hip,
calcar crack in four hips, dislocation of one hip representing, leg length discrepancy was
reported in four hips, aseptic loosening of acetabular components in two hips, while revi-
sion was done to one case.

Conclusion

Although the short-term results of uncemented metal on UHMWPE in young adults < 30
years were encouraging, a further long- term follows up and comparisons with alternative
bearing procedures are awaited.
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demonstrated inconsistent longevity in the younger
patient population. The fixation method of choice for
acetabular and femoral components involves the utili-

Introduction
The causes of joint disease leading to the need for

arthroplasty in very young patients varies. In the
past,most published series have centered on patients
in whom total hip replacement (THR) was performed
for the management of rheumatoid arthritis (RA).[1]

A recent case series have reported the causes of end
stage hip disease in younger patients undergoing
THR. In these series, the foremost cause of hip failure
was AVN and secondary OA witha lesser contribu-
tion from RA and chondrolysis.[2]

The success of THR has resulted in extending its in-
dications to younger and more active patients.[3] Due
to the activity levels and high demands in the younger
population, rates of revision are higher in this group
than those of older patients.[4] The main modes of
failure are aseptic loosening and osteolysis.[5]

Outcomes of THA with cemented components have

zation of press-fit porous components.[6],[7]

Improvements in bearing surfaces available for THR
have contributed to the increasing number of these
procedures done in very young patients. The introduc-
tion of highly cross-linked polyethylene has resulted
in wide reduction in polyethylene wear rates and os-
teolysis at midterm follow-ups.[8][9]

The aim of this study was to report the Short-term
results of uncemented metal on polyethylene THR in
young adults lower than 30 years.

Patients and M ethods

From June 2013 to October 2015, 30 primary ce-
mentless THRs were performed on 27 patients were

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018
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performed in Bni Sueif university hospital . The mean
age was 28.4 years (range: 24-30 years), 19 males
and 8 females. The most common diagnoses were
AVN (56.7%) and inflammatory diseases (23.3%).
Assessment of the Clinical and radiographic outcomes
were a a minimum of two years.

Inclusion criteria were: adult Patients aged less than
30 years of age at the time of arthroplasty, Unilateral
or hilateral hip disease. Exclusions criteria were: age
greater than 30 years at the time of the THR, psycho-
motor retardation, neuropsychiatric disorders, serious
Comorbidities such as decompensated heart disease.

The study included 19 men (70.4%) and 8 women
(29.6%) with a mean age of 28.4 years(24 to 30). In
all, 14 procedures (46.7 %) were righ sided and 16
(53.3 %) left sided. Bilateral staged THRs were per-
formed in 3 patients. The follow up ranged from (2-4)
years and the mean follow up duration was 2.8 years.
All patients were followed up at the same hospi-
tal. THR was undertaken for disabling pain in all pa-
tients, the pre-operative

diagnoses are shown in Tablel.

Table 1. Pre-operative diagnosis for primary total
hip replacement.

DIAGNOSIS (N, %) N =30 HIPS

Secondary OA due to avascular ne-

) 17 (56.7 %)
Crosis

Inflammatory diseases (RA, SLE, AS) 7 (23.3%)

Secondary OA du.e to pediatric condi- 3 (10%)
tions

Failed internal fixation of neck femur 3 (10%)

fracture

In al cases we used a straight stem designed for pressfit
insertion (Innovation Ortho Line LTD, United King-
dome).The femora component was made of grit-blasted
TiAl6V4, and the outer surfaces were plasma-sprayed
proximally with HA. In all cases we used a cup made of
TiAl6V4 and coated with HA (Innovation Ortho Line
LTD, United Kingdome).We used stems of sizes 10-14
and cups of sizes 48-58. The head was made of stainless
stedl with a diameter of 28 mm in all cases. The poly-
ethylene (PE) liner was made of UHMWPE and de-
signed with anti-didocation rim. The technica datawere
provided by the manufacturer and reported to fulfil 1SO
9001 standards.

Surgery was standardized, using the direct lateral ap-
proach, without trochanteric osteotomy. postopera-
tively, Partia weight bearing was allowed during the

first six weeks with progression to full weight-bearing
astolerated.

Clinical and radiographic data on al patients were
collected prospectively. Patients  evaluated (clini-
cally and radiologicaly) for early complications (in-
cluding lower limb DVT, early dislocation, hematoma
and surgical site infection) and late complications (in-
cluding aseptic loosening, disocation, osteolysis and
revision) at 2 and 6 weeks postoperatively and at 3, 6
and 12 months after surgery and then annually. All
patients were followed for a minimum of two years or
until failure of the prosthesis. Follow-up averaged 35
months (range 24 to 48 months) both clinicaly and
radiographically. No patients were died or lost to fol-
low-up.

Clinicd outcome was measured with use of the Harris hip
Score [10]. The outcome was categorized as excellent or
good (hip score>80 poaints, no use of awaking aid, and a
nonpainful hip), fair (hip score of 70 to 79 points, occa:
siona use of awalking aid and/or mild hip pain), or poor
< 70. In addition, pain was measured on avisua analogue
scale (VAS) from O (strong pain) to 100 (no pain). The
WOMAC score was used toassess the functiond results
[11]. WOMAC is a wdlvdidated,24-item instrument
which assesses pain (five items) on ascade of O (best out-
come) to 8 (worst possible outcome), giffness (two items)
from O (best) to 8 (worgt possible outcome) and physica
function (17 items) from O(best) to 68 (worst possible
outcome), with atotal scorefrom O (worst) to 96 (best).

Serial radiographs made before and after the hip ar-
throplasty were evaluated to assess component posi-
tioning, osseointegration, gross wear and loosening.

Results

The mean HHS improved significantly from a pre-
operative score 0f20.5 (15 to 75) to 84.4 (48 to 100)
a fina follow up(p <0.001). A total of 30 hips, 23
hips (76.6%,) were rated as excellent or good (80 to
100), four hips (13.3%,) were rated as fair (70 to 79)
and three (10%,) rated poorly(< 70 points) (Fig. 1).
The average VAS pain score was 20 (range: 0-55).
the WOMAC score 80.7 (range: 35.6-100) (Table 2).

Preoperatively, all patients required aids to walk. six
patients(22.2%) were wheelchair bound, 10 (37%)
used acane a al times, and 11 patients (40.7%) used
a waker. At the fina follow-up, 20 patients (74%)
didnot need any aids for walking, 3(11%) used a cane
a al times, 3(11%) used crutches full time and 1
(3.7%) used a cane for long walks postoperatively.
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Figurel:Histogram showing the distribution of pre-and post-operative Harris hip scores.

Table 2: Clinical data pre-operative and at last follow-up.

Harris hip score WOMAC VAS
Pre-operatively 20.5 28.4 80.5
Last follow-up 84.4 80.7 20
p-Value <0.001* <0.001* <0.001*

*Statistically significant.

Serial radiographs made prior to and after the hip ar-
throplasty were evaluated to assess component posi-
tioning, osseointegration, gross wear, and loosening.
The femur was divided into seven zoneg[12] and the
acetabulum into three zones[13]. heterotopic ossifica
tion was also evaluated which was classified accord-
ing to the system of Brooker et al.[14].

Follow-up radiographs were available for al patients,
no patients showed any signs of aseptic loosening of

femoral component throughout the study period with
no evidence of subsidence or migration (fig.2).two
hips (6.6%) had developed gradual progressive asep-
tic loosening of acetabular component, they had fair
to poor results, both were rheumatic and scheduled
for revision of the acetabular component.Gross poly-
ethylene wear was not present in any hips.According
to Brooker we noted the presence of 5 calcifications,
3 grade 1 (11%), two grade 2 (7.4%).

Figure 2: immediate postoperative x ray (left) and 3 years later (right) of 29 years old male
with 2ry O.A. showing no signs of loosening
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Complications

Nondisplaced crack in the femoral calcar occurred in
four hips (13.3%); were treated by cerclage wire fol-
lowed by delayed weight bearing and well united.
redness and swelling appeared in the scar 6 years after
the index operation (superficia infection) in one hip
(3.33%); which was treated vigorously with debride-
ment and specific antibiotic according to the culture
and sensitivity. The infection resolved in three weeks
however at latest follow-up there still remained suspi-
cion of adeep low-grade infection of the implant.

Didocation of one hip (3.33%) occurred one week

after surgery due to malpositioned acetabular cup and
revision was done with final Harris score of 80 point
(fig-3). one case was suffering from sciatic nerve in-
jury (3.33%)due to lengthening which partially im-
proved over one year. Leg length discrepancy was
reported in four hips (13.33%), one hips had a re-
maining postoperative shortening about 1.5 cm and 3
cases had lengthening ranged (1to 2cm),all cases of
LLD were accepted by the patients. two hips (6.6%)
had developed symptomatic aseptic loosening of the
acetabular component.none of the patients developed
a deep venous thrombosis, pulmonary embolism,
postoperative periprosthetic fracture, deep infection or
femoral stem loosening.

Figure 3: 27 years old male with AVN with immediate postoperative dislocation(left) due to mispositioned cup and 2 years
(right) after revision showing stable prosthesis and healed calcar fracture.

Discussion

THA is occasionally necessary for end-stage hip dis-
ease in young patients. Nevertheless, the published
information on contemporary THA in this age group
is limited[15] and primarily focuses on cemented
THA for treating patients with JRA.[16-21]

In this present study we report our initial experience
of THR in young patients, our study includes 27
young adult patients (30 hips), with mean age of (28.4
years), were followed up for period mean 2.8 years
after primary THR which is short term follow up. In

the published series some authors performed medium
term follow up and others reported long term follow
up (table3).

In our study, the most frequent reason for surgical
intervention was avascular necrosis (56.7 %) followed
by Inflammatory diseases (23.3%), Secondary OA
due to pediatric conditions (10%) and post traumatic
(10%).A handful of recent case series have high-
lighted the causes of end stage hip disease in younger
patients undergoing THR.[22-24] In these series, the
most common cause of hip replacement was avascular
necrosis(14% to 54%) or secondary osteoarthri-
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tis(OA) (20% to 70%) with a lesser contribution from
RA (2%to 26%), chondrolysis (1%).[2]

All the patients were subjected to uncemented metal
on highly cross-linked polyethylene prosthesis due to
their young age which means these patients most
likely will require a revision of the prosthesis in the
future. Revision of a non-cemented prosthesis is tech-
nically simpler and less devastating procedure.[25]

Severa studieq[26, 27] in the literature report the use
of cemented prosthesis in young patients with sys-
temic diseases, this is mainly due to bone stock after
prolonged treatment with steroid drugs.[28]

In our study, with a minimum follow-up at 2 years,
we report good to excellent results. The mean Harris
Hip Score improved from 20.5 to 84.4. The WOMAC
score improved from 28.4to 80.7 points showing a
good functiondlity of the prosthetic implant. Only one
hip was revised as a result of didocation due to mal-
positioned cup. All femoral stems were well fixed and
only 2 acetabular cups showed radiographic loosen-
ing. Nondisplaced cracks in the femoral calcar were
the most frequent complication which occurred in 4
hips.

In 2008 Restrepo[15] reported the results of 35 unce-
mented THRs on 25 patients with a mean age of 17.6
years, and a mean follow-up of 6.6 years. The main
diagnosis was avascular necrosis. All patients had a
significant functional improvement and pain relief as
measured by the Harris Hip Score and SF-36 and no
complications ,or reoperations were reported. Only
one patient needed revision secondary to severe poly-
ethylene wear. This study confirms our results.

Subsequently Clohisy in 2010[22] reviewed 102 hips
had underwent THR, in patients 25 years or younger
at surgery. The most common diagnosis was osteone-
crosis of the femoral head (44%). The minimum fol-
low-up was 2 years (range 2-16 years) and mean Har-
ris Hip Score improved from 42 preoperatively to 83
postoperatively. Seven hips (7%) underwent revision.
There were nine (9%) major complications. All femo-
ral stems and 98% of acetabular components were
well-fixed at last follow-up. The authors concluded
that THA in patients 25 years of age and younger is
associated with improved hip function, and secure
fixation ofuncemented implants at early followup.

Kamath[29] in 2012 reported results of 21 modern
alternative bearing THRs in patients younger than 21
years a a mean follow-up of 49 months. The most

common diagnosis was chemotherapy-induced os-
teonecrosis (33%) and steroid induced osteonecrosis
(29%). Articulation bearings were ceramic/ceramic
(67%), metal/highly cross-linked polyethylene (29%),
and metal resurfacing (5%). Harris Hip Score im-
proved from 43.6 to 83.6. At fina follow-up, there
was no radiographic loosening; one THA was revised
for a cracked ceramic liner. At intermediate-term fol-
low-up, clinical and radiographic results were favor-
able for aternative-bearing THR in patients younger
than 21 years.

D'Ambrosi[30] in 2016 reported results of 24 patients
who were 20 years or younger and underwent unce-
mented total hip arthroplasty.Articulation bearings
were ceramic/ceramic (60%), ceramic/highly cross-
linked polyethylene (40%). The most frequent under-
lying diagnosis were JRA (33.3%). Minimum follow-
up was 10 years. The Harris Hip Score improved from
36.94 points to 92.3, and WOMAC score improved
from 28.45 to 84.72. All components were stable and
osseo-integrated. Radiolucent lines were not present
in any hips. No patient needed implant revision. The
only complication was an intraoperative femoral frac-
ture.The authors concluded that THR is a safe and
reliable procedure for the treatment of end-stage ar-
thritis in the young that provides good to excellent
mid-term results.

Despite our study was performed in a single center
also the surgical approach and prothesis type were
standardized,there are some limitations of this study.
First, the followup is only short-term with some pa-
tients having only2-year data. Clearly, additional fol-
lowup is needed to assess the long-term durability of
the prosthesis. Second, grouping patients with differ-
ent diagnoses may not be ideal because the functional
improvement (Harris hip score) for THR performed
for various diagnoses may vary.

In conclusion THR using uncemented metal on highly
cross-linked polyethylene is a safe and reliable proce-
durefor the treatment of end-stage arthritis in the
young patients under 30 years, that provides good to
excdlent results inthe short term. THR is the only
acceptable surgical procedure that allows good mobil-
ity, areturn to activity of daily living and high quality
of life in end stage hip diseases. Clinic and radio-
graphic short-term follow-up, report promising results
of uncemented metal on HCLPE prosthesis in
younger adults.
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Study Kamath | Costaet | Clohisy et | Restrepo | D'Ambrosi G“::rd Wangen et | Current
etat.[29] | al[31] al.[22] etal.[15] etal.[30] al.[23] al.[24] study
Year of pub 2012 2012 2010 2008 2016 2010 2008
Mean age 18 (13- 20(13- | 20(12-25) | 17.64 19.7 25 (15- | 25(15-30) | 28.3
(range) 20) 30) (13,5-20) 30) (24-30)
Patients 17 40 (53) | 88(102) 25 24 34 44 27
(hips) (20) (35) (30) (47) (49) (30)
Mean F/U 4.1years | 4.6 5 years 6.6 years 12.5 years 9years | 13years 2.8
years years
Surgical ap- 100 % 100% Post and 100 % AL | 100% pos- 100% Post and 100%
proach post AL AL terior Post DL DL
Cementless 95% 100% 95% 100% 100% 94.3% 100% 100%
stems
Cementless 100% 100% 100% 100% 100% 100% 100% 100%
cups
Articulation 70% COC | 100% 45% 63% 60% COC 100% 100% MOP | 100%
30% MOP MOXLP COXLP 40% COXL MOM MOP
MOXLP 29% MOP | 31% MOP
14% COC | 6% COC
7%
COXLP
5% MOM
Results 43.6 to 42 to 42 to 83 519to 36.9 to NA 88 20.5to
(HHS) 83.6 93 77.3 92.3 84.4
Infection 0% 1.9% 1% 0% 0% 4.3% Unknown 0%
Dislocation 0% 0% 3.9% 0% 0% 2.1% 6.1% 3.3%
Femoral asep- | 0% 0% 0% 0% 0% 0% 0% 0%
tic loosening
Acetabular 0% 1.9% 2.9% 0% 0% 4.3% 49% 6.7%
aseptic loos-
ening

Post: posterior approach.
COC: ceramic on ceramic.
MOP: metal on polyethylene.
MOM: metal on metal

Al: anterolateral approach.

NA: not available
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Abstract

Introduction

Obtaining stable fixation has been a challenge in proximal humerus fractures. Locking
plates achieve stable fixation and enable early postoperative mobilization especially in
osteoporotic proxima humerus fracture.

Aim of the study

The am of the current study was to evaluate and compare the results of treatment of
proximal humeral fractures using PHILOS and anatomical locked plates.

Patients and M ethods

This prospective study was conducted at the genera hospital of Suez city, between July
2012 to June 2015. Thirty patients presented with three or four parts fracture of proximal
humerus had been included in the study. PHILOS and Anatomical |ocked proximal hume-
rus plates were used in this type of fracture applying deltopectoral incision. Clinical and
functional evaluation of the treatment was assessed by constant shoulder score which
depend on pain, activity level, arm positioning, strength and range of motion.

Results

Most of the studied patients (56.7%) were aging below 50 years, and the male gender was
the commonest 66.7%. Three parts fracture was more common among our patients (60%).
Five cases were operated using anatomical locked plate while the remaining cases were
operated by PHILOS. Over al percentage of complications among the studied patients
was 23.3%. Of the 30 patients, 3 cases and 1 case showed infection, 2 cases and 1 case
had failure of fixation, 2 cases and 1 case had healing with Varus position in the PHILOS
and anatomical plate groups respectively with no significant differences, furthermore 2
cases had avascular necrosis in PHILOS groups while no cases in anatomical plate group
with significant difference. The mean final constant score was 70.76 and 72.14 in the
PHILOS and anatomica plate respectively and no significant difference revealed regard-
ing functional outcome. A significant negative correlation between final constant score
and preoperative time while positive significance was encountered between final constant
score and DM as the non diabetics had high final constant score.

Conclusion

Fixation with the locked plate is a near ideal technique with a high union rate in the treat-
ment of proximal humeral fractures as well as it provides good functional outcomes in
treatment of proximal humerus fractures, however, the complications are frequent, and
careful surgical technique isrequired to ensure satisfactory results.

Key Words
Anatomical locked plate, PHILOS, Constant score.

I ntroduction

fracture fragments is displaced more than one centi-
meter or angulated more than 45° [1,3,6]. Open re-

Fractures of the proximal humerus encompass hearly
4% to 5% of all fractures [1-3]. In patients over 65
years of age, they are encountered the second most
common upper-extremity fracture and the third most
common fracture after hip fractures and distal radia
fractures [1,4,5]. Though most of these fractures
could be managed non-surgically, operative interven-
tion is generally recommended when any of the major

duction and internal fixation for multi-fragmented
proximal humerus fractures in adults with good qual-
ity bone are not usually a problem [7-9]. However in
osteoporotic bones, these injuries present a real chal-
lenge [7,10]. The main problem is the stability of the
construct; due to poor spur of screwsin humeral head,
thereis ahigh risk of screw withdrawal [11]. Angular
stable devices such as the Proximal Humerus Inter-

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018
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locking System (PHILOS; Synthes, Oberdorf, Swit-
zerland) were developed by the AO Foundation. In
this study we evaluated the results of treatment of
proximal humeral fractures using PHILOS as well as
anatomical locked plate.

Patients & Methods

This prospective study was withheld at the genera
hospital of Suez city, in the period between July 2012
to June 2015. Thirty patients presented with three or
four parts fracture of proximal humerus had been in-
cluded in the study. PHIL OS together with anatomical
locked proximal humerus plate were used in this type
of fracture applying deltopectoral incision. A data
collection form was used to record information re-
garding patient demography, mechanism of injury,
fracture classification, technical details of surgical
procedure, post-operative rehabilitation protocol and
follow-up assessments. All surgical maneuvers were
operated by a single surgeon. Follow-up clinical ex-
amination in the outpatient department involved as-
sessment of wound healing, fracture union, shoulder
function and pain. Clinical fracture union was defined
as fracture site becoming painless, non- tender and
stable. Shoulder function was evaluated using Con-
stant and Murley scoring system [12]. This score en-
tails points for pain, muscle strength, activities of
daily life and range of motion, and is graded as poor
(score 0-55), moderate (56 to 70), good (71-85) and
excellent (86-100). Follow-up radiographic evaluation
comprised of assessment of adequacy of fixation,
status of the plate and screws, and radiological frac-
ture union in terms of bridging of fracture gap and
external callus. All fractures were classified according
to AO classification [2]. Operative technigue was per-
formed under general anesthesia with the patient in
beach chair position. Animage intensifier was applied
for dynamic fluoroscopic monitoring of the operation.
Deltopectoral surgical approach [14,15] was used,
taking care to conserve the axillary nerve and the pe-
riosteal/muscular attachments to the bone fragments.
The supraspinatus tendon was tagged with multiple
#2 braided non absorbable sutures. These tagging su-
tures were applied to bring the tuberosity fragmentsto
the lateral cortex of shaft fragments, that way indi-
rectly decreasing the head fragments to the shaft. In
fractures where the medial hinge was disrupted, trial
to restore the medial hinge [15] was done. If head
fragments were impacted on the shaft, a periosteal
elevator was used to dis-impact the head and thus re-
store the medial portion of calcar. A minimum of four
screws were placed in the proximal segment.

Results

Of the 30 studied patients (56.7%) were aging below
50 years, male gender was the commonest accounting
66.7% (table 1). The most common type of fracture
among studied patients (60%) was the 3 parts fracture
with predominantly right sided fracture 56.7%.
Among all studied patients 30% was complaining of
either HTN or DM.

Nearly 87% of the studied patients waited less than 2
weeks before operation. Five cases were operated us-
ing anatomical locked plate while the remaining cases
were operated by PHILOS. Over al percentage of
complications among the studied patients was 23.3%,
consisted of 3 cases (1 superficia and 2 deep infec-
tion) versus 1 case of superficia infection, 2 cases
versus 1 case of failure of fixation and healing with
varus position in PHILOS and anatomical plate
groups respectively with no significant differences,
furthermore 2 cases had avascular necrosis (AVN) in
PHILOS groups while no cases in anatomical plate
group with significant difference (table 2).

Table 1: shows Baseline data of the studied patients

Studied patients

N= 30 patients
Age (years) < 50 years 17 56.7 %
> 50years 13 43.3%
Gender Male 20 66.7 %
Female 10 33.3%

Comparison between 2 subgroups regarding all con-
stant score parameters were shown in table 3. The
mean constant score was 70.76 and 72.14 in PHILOS
and anatomical plate groups, respectively. Good func-
tional outcome was achieved in 17 casesand 1 casein
PHILOS and anatomical plate groups, respectively.

The 3 parts fracture showed significant correlation
with forward flexion, arm position, preoperative time
and fina constant score. The patients waited less than
2 weeks preoperatively achieved high final constant
score. Additionally, the non diabetics patients had
highly significant final constant score than diabetic
patients (table 4).

In our study we did not find any difference between
PHILOS and anatomical locked plate, as both demon-
strated good fixation in proximal humeral fractures,
and did not disturb blood supply, provide acceptable
functiona results and good constant score, however
high infection rate that may influence plate stability
and increase risk of AVN was prevalent.
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Table 2: shows distribution of postoperative complications among studied patients

Group with Group with p-value
PHILOS Anatomical
plate plate
N=25 N=5
patients patients
Infection | Super- 1 4% 1 20% 0.764
ficia NS
Deep 2 8% 0 0%

Failureof | Present 2 8% 1 20% 0.421
fixation  “Absent | 23 | 92% | 4 | 80% NS
Healing Present 2 8% 1 20% 0.532
with Absent 23 92% 4 80% NS
Varus
position
Avascu- Present 2 8% 0 0% 0.01*
lar necro- | Absent 23 92% 5 100%
sis
Total 5 29% | 2 40% 0.02*
Total complication 7 23.3%
among all patients

Table 3: shows parameters of constant score among studied patients

Group with Group with p-value
PHILOS Anatomical
plate plate
N=25 N=5
patients patients
Forward Mean 136.5+£37.6 133.1£32.3 0.13NS
flexion +SD
Range 20- 165 19 - 162
Abduction | Mean 135.3£38.05 | 131.6x33.01 | 0.32NS
+SD
Range 20- 165 19- 164
Internal Mean 7.46+1.96 7.12+1.14 0.07 NS
rotation +SD
Range 2-10 2-9
External Mean 7.66£2.29 7.43+1.76 0.11NS
rotation +SD
Range 2-10 2-9
Arm posi- Mean 7.23+0.87 7.60£1.99 0.32NS
tion +SD
Range 2-9 2-10
Activity Mean 7.14+1.45 7.86x1.96 0.65NS
+SD
Range 2-9 2-10
Strength Mean 13.85+2.78 14.00+£3.56 0.07 NS
+SD
Range 2-17 2-18
Pain No 6 (24%) 3 (60%) 0.01*
Mild 13 (52%) 1 (20%)
Moder- 3(12%) 1(20%)
ate
Severe 3 (12%) 0 (0%)
Final con- Mean 70.76+21.38 | 72.14+19.16 | 0.43NS
stant score | +#SD
Range 22-93 22-95
Final con- Excellent 3(12%) 3(60%) 0.64 NS
stant score | Good 17 (68%) 1 (20%)
classes Fair 3(12%) 1(20%)
poor 2(8%) 0(10%)

Table 4: shows relation between Final constant score and age, gender, preoperative time, DM, and HTN

Studied patients
N= 30 patients

Final constant score

r p
Age - 0.304 0.103 NS
Gender - 0.120 0.528 NS
preoperative time - 0.620 0.01*
DM 0.951 0.002 *
HTN 0.027 0.886 NS
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Discussion

The use of locked plating in the treatment of dis-
placed proximal humerus fractures is becoming more
prevalent. Much knowledge together with experience
of the surgical technique is required to maximize
clinical outcomes, including appropriate preoperative
and postoperative management.

While this emerging technique has shown promise to
date, surgeons should be cautious for the complica
tions that can arise. Overall complication rates have
been reported as high as 81% in the literature, de-
pending on the definitions used, but significant vari-
ability has been present across studies[10,13,15]

According to age, our patients were divided into 2
subgroups, and most of them (56.7%) were aging 50
years and older, beside that the male gender was the
commonest through our studied patients.

Muhammad. A et a, reported in his study that of the
10 patients evaluated, 3 were males and 7 were fe-
males. The majority of the patients were elderly or
middle aged. The average duration of follow up was
23+3 (range 16-24) weeks. Uneventful fracture union
was demonstrated in eight patients with an average
duration of 11.6+0.8 weeks[16].

The time from injury to operation was assessed in our
study where the majority of the studied patients (26
patients) had to wait |ess than 2 weeks before surgery.
The average radiological uniontimeis 20 weeks.

Waleed M Ewais, et al. claimed in his study that
three patients (12.5%) developed Varus malunion,
mainly the patients who were operated upon in the
beginning of the study and those who had four-part
fractures. Secondary procedures for implant removal
was required in five patients (21%) (due to impinge-
ment of a superiorly placed plate in four patients and
due to avascular necrosis of the humera head in one).
Nine patients (37.5%) showed complications which
included avascular necrosis of the humera head in
two patients (8%), varus malunion of the humeral
head in three patients (12.5%), and subacromial im-
pingement in four patients (17%); subacromia im-
pingement was mainly caused by the superior plate
position [17].

Neil Rohra. et al, declared in his study that the over-
all complication rate was 20%. The main complica-
tions were varus malunion in 3 patients, and fixation
failure in 1 patient. Fixation failure required reopera-
tion with bone grafting and plating [18].

Egol et al observed only one case of acute infection
in their series of 51 patients who mainly had 3- and 4-
part fractures [19]. Gardner et al reported superficial

wound dehiscence in one patient and Moonat et al
reported one superficia infection that healed with oral
antibiotic treatment [15,20].

In the past, incidences of AVN have been reported in
a wide range, 4%-75% of cases [21]. Hertel and his
colleagues evaluated risk factors for humera head
avascular necrosis following intracapsular proximal
humerus fracture. They noted that most important
predictor was the length of the dorsomedial metaphy-
seal extension (<8 mm), the integrity of the medial
hinge (defined by greater than 2-mm shaft displace-
ment in any direction), and fracture with an anatomic
neck component (types 2, 9, 10, 11 and 12 in their
binary description system). When three of these crite-
ria were present, the positive predictive value for
ischemiawas 97% [22].

Bjorkenheim et al reported 26.3% of the fractures
having 2-, 3- and 4-part united in dightly varus posi-
tion after open reduction and internal fixation with
locking plate [23]. Agudelo et al considered primary
varus reduction to be an important risk factor which
may cause poor results [24].

In the present study, mean fina constant score was
70.76 points, according to this score, 13.3% had ex-
cellent outcome, 66.6% had good functional outcome,
10% had fair outcome and 10% had poor outcome.
When the score was related to the type of fracture, the
mean score was much higher in the 3 parts than in the
4 parts fracture with significant difference. Risk fac-
tors that could modify the score were assessed which
revealed negative non significant correlation between
the score and age, gender or the preoperative time.
However a highly significant positive correlation was
denoted between the score and the DM.

The previous finding could be emphasized that the
patients with DM had poor functional outcomes ow-
ing to the DM increases fracture risk, interferes with
bone formation, and impairs fracture healing due to
several features that affect the bone including hyper-
glycemia and increased advanced glycation end prod-
uct (AGE) formation, reactive oxygen species (ROS)
generation, and inflammation. These factors affect
both osteoblasts and osteoclasts leading to increased
osteoclasts and reduced numbers of osteoblasts and
bone formation. In addition to fracture healing, DM
impairs bone formation under conditions of perturba-
tion such as bacteria-induced periodontal bone loss by
increasing osteoblast apoptosis and reducing expres-
sion of factors that stimulate osteoblasts such as
BMPs and growth factors.

Type of fracture was correlated with other features in
the study; the 3 parts fracture had significant higher
range of forward flexion and arm position than the 4
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parts, while the preoperative time combined with
other parameters of constant score had no significant
relation with type of fracture.

In our study, the pain grades were reviewed among
our patients where there were significant findings, as
the male gender showed less pain than females, pa
tients aged less than 50 years old had suffered less
pain than patients older than 50 years old. We could
support our findings with abundant evidence from
recent epidemiologic studies clearly demonstrates that
women are at substantially greater risk for many
clinical pain conditions, and there is some suggestion
that postoperative and procedural pain may be more
severe among women than men [25].

The mean Final constant score was aso assessed
among al grades of postoperative pain which re-
vealed that athough no significant difference was
detected between moderate and severe pain, patients
with no and mild degree of postoperative pain had
significantly more score than the patients with severe
pain, added to that the patients with no pain had the
higher range score among all patientsin the study.

Comparison between patients with 3 parts and 4 parts
fractures revealed according to the final constant
score that the 3 parts fracture showed more score than
4 parts with significant difference.

In appropriately selected cases, PHILOS appears to
provide adequate stability of the fracture fragments
and acceptable functional outcome.

Conclusions

Fixation with the locked plate is a near idea tech-
nique with a high union rate in the treatment of
proximal humeral fractures aswell asit provides good
functional outcomes in treatment of proxima hume-
rus fractures, however, the complications are fre-
guent, and careful surgica technique is required to
ensure satisfactory results.
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Abstract

Introduction

The use of retrograde interlocking intramedullary nails has been described for the treat-
ment of selected lower third femoral fractures. Although a closed technique of nail place-
ment has been described, the risks of damaging intra-articular structures with ablind ap-
proach have precluded the use of this method. In this article, we present a simple arthro-
scopically assisted method for the retrograde intramedullary nailing of lower third femoral
fractures.

Patients and M ethods

From April 2010 to October 2011distal femur fractures of 8 patients (6 males, 2 females;
mean age 28 years; range 23 to 56 years) were treated with arthroscopically assisted ret-
rograde interlocking intramedullary nailing. al are closed fractures and not associated
with other injuries. The mean time to surgery was 7 days (range 2 to 13 days).

Results: The mean time to union was 14 weeks (range 11 to 17 weeks). One patient
(12.5%) had delayed union (24 weeks) who was a heavy smoker. all patients regained
normal knee motions within 6-8 weeks except one patient with knee range of motion be-
low 90 degree and he was uncooperative with physiotherapy exercises.

Conclusion

This new method, combining the advantage of arthroscope and retrograde interlocking
intramedullary nail,can provide a stable and reliable fixation, and meanwhileislessinve
sive to the soft tissue and the knee joint , less operative time and blood loss, minimal dis-
ruption of the blood supply in fracture site. It is conductive to the fracture healing and the
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functional recovery of the knee joint and worthwhile to be recommended.

Key Words

arthroscopy, femoral fractures, interlocking intramedullary nail.

I ntroduction

Femoral shaft fractures are one of the most common
injuries following blunt or penetrating trauma to the
lower extremity. Femoral nailing has been shown in
multiple studies to be a highly effective method of
treatment with high union rates and low complica-
tions. Over the last 60 years, the technique for in-
teramedullary nailing have been refined to include
newer nail design, insertion sites, metallurgy, and in-
terlocking options. What has remained unchanged in
that intramedullary nailing of femur is till a highly
technical procedure.[1] Recently, the use of retro-
grade interlocking intramedullary nails has been de-
scribed for the treatment of selected lower third femo-
ral fractures[2,3] Favorable results with these devices
have been reported ,and they may offer several dis-
tinct advantages over traditiona plate and screws sys-
tems.[2-4] However, a media parapatellar incision
and arthrotomy with its attendant morbidity is gener-

aly used for nail placement.[5] Although a closed
technique of nail placement has been described, the
risks of damaging intra-articular structures with a
blind approach have precluded the widespread use of
this method.[4] In this article, we present a simple
arthroscopically assisted method for the retrograde
interlocking intramedullary nailing of lower third
femoral fractures ( Fig.1 a&b).

Patients and M ethods

From April 2010 to October 2011distal femur frac-
tures of 8 patients (6 males, 2 females; mean age 28
years; range 23 to 56 years) were treated with arthro-
scopicaly assisted retrograde interlocking intrame-
dullary nailing. all are closed fractures and not associ-
ated with other injuries. The mean time to surgery
was 7 days (range 2 to 13 days).

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018
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Operative technique

The patient was placed supine on a radiolucent table
and prophylactic intravenous antibiotics were admin-
istered. Examination under anesthesia is essential to
assess the ingtability at the fracture site and how mush
effusion inside the knee joint. Standard arthroscopy
portals were made and the arthroscope was inserted
through the anterolateral portal (Fig.2). Diagnostic
arthroscopy was completed first to detect any intra-
articular injury. A 3.2mm full-radius resector was in-
serted through the anteromedial portal and the liga-
mentum mucosa was debrided to gain better visuali-
zation of the intercondyler notch. Next, with the knee
joint flexed 90° , a 2mm Kirshner( K) wire was in-
serted through the midline of the patellar tendon ( af -
ter we confirmed that, this is ideal position for our
work, by insertion of along spinal needle in the same
position ) to the intercondyler notch (Fig.2). Under
direct visualization, the tip of K. wire was placed just
anterior to the posterior cruciate ligament insertion
and advanced for a short distance under C-Arm guid-
ance into the intramedullary canal of the distal meta-
physeal fragment. If the K. wire position was idedl, it
should be replaced with a 7mm noncanulated reamer
under C- Arm guidance (Fig.3), after enlarging the
midpatellar portal (2 cm) to accept the instruments of
the next steps. A 9 mm end cutting reamer was placed
over the flexible guide wire (Fig.4-5) to do reaming to
the estimated diameter. The wire and reamer were
removed, and under C-Arm guidance, aflexible guide
wire was passed in the standard fashion bridging the
fracture site. Flexible reamers were used sequentially
from 9 mm to desired measured diameter in 0.5 mm
increments (Fig.6), and a selected nail (Fig.7) was
placed in the medullary canal ( over exchanged guide
wire through exchanging tube ) under arthroscopic
visualization and C-Arm guidance (Fig.8); the guide
wire was removed. Fracture reduction was judged
adequate without significant shortening or malalign-
ment. Interlocking screws were placed from the lat-
eral aspect of the thigh in the standard fashion. The
3.2 mm full-radius resector was inserted and all loose
debris and shavings from the reaming were thor-
oughly removed (Fig.9). The fat pad through the pro-
cedure served as a biological diaphragm providing a ¢
water seal ’that maintained adequate pressure and
visualization within the knee. The paratenon was re
approximated with absorbabl e interrupted sutures, and
the skin incisions were closed in the standard fashion
(Fig.10).

Fig.1 (a-b): Antero-posterior and latera view of the lower
third fracturefemur.

Fig 2: Arthroscope and spinal needle in their position.
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Fig 6: Flexible reamer over guide wire through the patellar
tendon.

Fig 3: C-Arm showing a noncanulated reamer and arthro-
scopic sheath

_ Fig 7: Exchanging tube through which the guidewireis
PHILIPS BV Libra : exchanged.

Fig 4: Flexible guide wire in the medullary canal.

a
L/

Fig 8: Insertion of interlocking intramedullary nail.

Fig 5: Flexible guide wire through the patellar tendon.
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Fig 9: Arthroscopic view of the nail.

Fig 10: Sutured wound with draining tube.

Postoper ative Cour se and follow up:

The patient was discharged from hospital on the sec-
ond postoperative day with above knee posterior
splint for ten days. On the second visit the splint was
removed, sterile dressing was done and stitches were
removed. The patient was encouraged to do active
and passive range of motion as tolerated. Weight
bearing was judged by signs of fracture healing.

Results

The mean time to union was 14 weeks (range 11 to 17
weeks). One patient (12.5%) had delayed union (24
weeks) who was a heavy smoker. al patients regained
norma knee motions within 6-8 weeks except one pa-
tient with knee range of mation below 90 degree and he
was uncooperative with physiotherapy exercises. None
of the patients experienced wound site problems or in-
fections. One patient developed deep vein thrombosis in

the early postoperative period.

Discussion

Retrograde intramedullary nailing has recently been
added to the therapeutic options available to the ortho-
paedist for the treatment of supracondyler femoral frac-
tures. It has been advocated by some as a superior
method of fixation compared with fixation with tradi-
tional method of fixation.[2-3] However, it usualy re-
quires an arthrotomy often through a non-traumatized
knee joint.[4] We describe a simple, less invasive, per-
cutaneous method for the placement of a retrograde
intramedullary interlocking nia for the treatment of a
distal femoral fractures using the assistance of the ar-
throscope. Open reduction and internal fixation with
either blade plate or supracondyler screw-plate systems
has become the mainstay of treating supracondylar
femoral fractures.[6-7] Like the open treatment of any
fractures, opening the fracture site has several disad-
vantages. These include devitalizing the soft tissue en-
velope, violating the fracture hematoma and increasing
the risk of delayed union, nonunion, implant failure
and infection.[6] the closed nailing of selected supra-
condyler fractures or lower third femoral fractures with
the retrograde nail avoid al of the untoward effects of
opening the fracture site. In addition, because of the
decreased moment arm of the device, it has a biome-
chanica adventage[2] Moreover, morselized bone
from the intramedullary reaming extravasated into the
fracture hematoma and thus, the need for bone grafting
may also be obviated. Finally, this device has also been
shown to decrease both operative time and blood
loss[3] By placing a retrograde interlocking nail under
direct arthroscopic visualization, the potentia benefits
of intramedullary fixation of these fractures can be
achieved while avoiding the morbidity and complica
tions associated with arthrotomy.[4] This less traumatic
technique also avoids the risk of injury to intra
articular structures associated with blind, closed
placement. In addition, a diagnostic arthroscopy can be
performed aiding in evaluating potential associated
injuries and proper fracture management. The arthro-
scopic placement of a supracondyler retrograde inter-
locking intramedullary nail appear to be the most ide-
ally suited for the treatment of fractures without intra-
articular extension.

At the end of the 1980s, retrograde interlocking in-
tramedullary nailing using the intercondyler approach
became prevalent for distal femur fractures. Before
that period, systems such as the 95° angled condylar
wedge plate, dynamic condylar compressive screw,
and condylar butress plates were used successfully.
Retrograde interlocking nails began to be used after
that period and have some advantages and disadvan-
tages. [8] in our study we use the arthroscope to avoid
these dis advantage associated with conventional



methods and improve the insertion of the retrograde
interlocking nail femur in fixation of lower third
femoral fractures

The true determination of the nail entrance and main-
taining that point as nontraumatic are of great impor-
tance. [8,9] we use the scope, such asin our technique
, to determine the nail entrance, and internal knee
structures can be evaluated. Fracture reduction before
applying the nail is very important surgically, because
the nail cannot perform reduction by itself.

Retrograde nailing is suitable for obese patients, be-
cause more extensive tissue dissection is needed when
compared to plates. This can result in significant
blood loss, longer operation times, much more scar
tissue, and a higher risk of infection; [8,10] in our
study no soft tissue dissection was needed as the
whole procedure is done arthroscopically assisted.

It is important to remember that vascular injury or
pseudoaneurysms can occur due to a sgueezed pop-
liteal artery between fracture fragments during retro-
grade nail application, which has been indicated as a
complication.[11] None of our patients had a similar
condition reported.

It is essentid that the end of the nail not be in the joint
space, which may limit knee range of motion. In the
study of Gurkan et a, anail could not be placed exactly
in the medulla of the femur in eight patients in (Dista
femur fractures of 16 patients), so the nail ends were in
the joint space. This resulted in alimited knee range of
motion and the results were moderate or poor, except in
two cases. This Stuation was evauated as a technical
mistake, due to inexperience. [12] In our study, a nail
entrance was done as the standard site and depth so we
had no nail ends in the joint space as the nalil is inserted
under direct vison .

In our study no cases were infected while results of
arthrotomy resulting in knee septic arthritis are about
0-14%. [13]
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retrograde intramedullary nails offers many potential
benefits over the standard placement using an arthro-
tomy including earlier ambulation and soft tissue
healing, decreased risk of damage to the knee joint,
earlier convalescence with decreased hospitalization
time and better cosmoses.

Conclusions
Arthroscopically assisted percutaneous placement of
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Deltoid muscle detachment may occur after open rotator cuff surgery, it causes severe
disability however its treatment usually is non-specific and supportive and the surgical
treatment is rarely successful. The purpose of this study is to treat neglected middle del-
toid detachment either missed during or occurred after open rotator cuff surgery by sem-
itendinosus tendon auto-graft reconstruction and assessesiits clinical results.

Patients and methods

Sixteen patients were collected after one year of open rotator cuff surgery at a university
hospital and a private hospital and they were clinically evauated. They had very low
Constant-Murley score; they were investigated and were diagnosed as neglected middle
deltoid detachment. Nine patients (group A) were scored and left without surgical inter-
ference and seven patients (group B) were scored and re-operated in the period between
May 2014 and June 2015. Reattachment was done using semitendinosus tendon graft
purse stringed in proximal detached deltoid to be passed in tunnel in acromion. The mean
follow-up period was 28.4 months (range 24 — 37). At the final follow up at June 2017,
both groups were re-evaluated by Constant-Murley score.

Results

At the end of follow up the median Constant-Murley score was improved significantly in
group (B) patients from 62.00 to 85.00, while it is insignificantly increased from 64.00 to
66.00 in group (A) patients. A superficial infection affected one patient and a fracture of
acromion occurred in another patient.

Conclusions

Semitendinosus purse stringing reconstruction for neglected rupture of middle deltoid
muscle achieves good clinical results and could be considered a valid option of surgical
treatment.
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Despite the sever disability, the treatment for deltoid
rupture usualy is non-specific and supportive [10].
The surgical treatment of deltoid detachment has sal-
dom been successful and the best approach is preven-

I ntroduction

Arm elevation is the most important functiona
movement of shoulder [1]. The lateral deltoid when

acting alone is a powerful abductor of the arm in the
plane of the scapula. Detachment of its origin weak-
ens shoulder abduction and causes severe disability in
daily living and activities [2].

Detachment of the deltoid originis rarely reported in the
literature. It may be traumatic [3, 4, 5], degenerdtive [6,
7, 8] or iatrogenic [3, 7]. It is the cause of continuous
pain, scarce mobility [9] and poor shoulder function and
leads to extremely dissatisfied patienty 10].

tion[3, 4, 10].

Akgin U et d. (2008) recommended resttachment of the
ddtoid muscle back to the acromion even after 1 year of
detachment, but it needs sufficient amount of bone left
in the acromion and EMG activity in the muscle and
dow postoperative rehabilitation protocol[11].

This study describes a procedure for reconstruction of
neglected middle deltoid detachment after open rota-

Egyptian Orthopedic Journal, Vol. 53 (supplement 1), June 2018
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tor cuff surgery using semitendinosus tendon auto-
graft and assesses its clinical results using Constant-
Murley score.

Patients and methods

The study was carried out in the period between May
2014 and June 2017. Patients had failed rotator cuff
repair were excluded. Sixteen patients who had done
open rotator cuff surgery since one year were col-

lected and clinically evaluated. According to Con-
stant-Murley score and patient satisfaction, the six-
teen patients were unsatisfied.

The unsatisfied patients had very low scores, they
were re-evaluated by shoulder examination (fig.1),
plain x-ray and MRI shoulder (fig.2) and EMG study
for axillary nerve and were diagnosed as neglected
middle deltoid detachment. They were divided ac-
cording to surgica interference into group (A) that
included nine patients and group (B) which included
seven patients.

Fig. 1. Female patient after 6 months of open acromioplasty showing skin incision for acromioplasty. Fig 1-A: shows
recession of deltoid attachment with loss of shoulder contour. Fig 1-B: shows limited shoulder abduction.

ey Acromion

3 B

Acromion Fhes

X Iy

Fig. 2. Pre-reconstruction radiology. Fig 2-A: shows excessive resection of lateral acromion. Fig 2-B: shows acromion
and deltoid before acromioplasty. Fig 2-C: shows acromion and deltoid after acromioplasty.

In group (A), five patients were males and four were
females, the average age was 47.4 years, three pa-
tients had done open acromioplsty aone and six pa-
tients had done open acromioplsty and repair of a
massive rotator cuff tear. In group (B), three patients

were males and four were females, the average age
was 44.6 years, two patients had done open ac-
romioplsty alone and five patients had done open ac-
romioplsty and repair of a massive cuff tear (tab.1).
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Tab.l: patient demography

group A group B
no. 9 7
age (year) 47.4 44.6
males 5 3
females 4 4
acromioplsty alone 3 2
acromioplsty and repair 6 5

Patients of group (A) were left without surgical inter-
ference and considered a control group and patients of
group (B) were re-operated in the period between
May 2014 and June 2015 by open reconstruction of
middle deltoid detachment using semitendinosus ten-
don auto-graft.

Postoperative shoulder immobilization was done for
three weeks. Then active elevation was started gradu-
ally and by 45° increment every week till full eleva-
tion. Then muscle strengthening of the shoulder was
started. The mean follow-up period was 28.4 months
(range 24 — 37) after surgery.

The clinical evaluation was recorded at the fina fol-
low up at June 2017 using Constant-Murley score that
assigns 15 points for pain, 20 points for activities of
daily living, 25 points for strength and 40 points for
range of motion: forward elevation, external rotation,
abduction and internal rotation of the shoulder.

Surgical technique:

Under general anesthesia and beach chair position, a
lazy S shaped incision from just above midpoint of

-y

semitendinosus

lateral acromion to about 5 cm distally. The middle
deltoid and the acromion are exposed. The detached
part of deltoid origin isidentified.

Creation of acromial tunnel:

exposure of lateral border of the acromion and part of
anterior and posterior borders are done. A guide pin
2.7 mm is passed through the acromion from posterior
to anterior with the help of ACL aimer. 4.5 mm
reamer is passed over the guide pin creating acromial
tunnel that passed from posterior to anterior just me-
did to lateral border of the acromion.

Deltoid dissection:

the detached part of deltoid origin isidentified. Blunt
dissection of the under surface of the torn deltoid is
done. The harvested semitendinosus tendon auto-graft
is passed similar to purse string from posterior to an-
terior in torn part of the deltoid 2 cm a part from its
edges. The facial sheath of deltoid is kept to augment
the reconstruction. Purse strings of the tendon are
passed threeto five times 2 cm a part (fig. 3). The free
ends of semitendinosus tendon are used for traction
and mobilization of torn deltoid up to acromion espe-
ciadly if retracted distally.

Fig. 3: Semitendinosus tendon graft reconstruction. It shows semitendinosus tendon graft passed under (dotted black arrows)
then over the surface of the torn deltoid (yellow arrows) separated about 2 cm from the edges of the torn deltoid.
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Fixation:

both free ends of semitendinosus tendon are passed
through acromia tunnel after approximation of del-
toid to its origin while the arm is abducted then su-
tured to tendon just outside the tunnd. An interfer-
ence screw is not used for fear of acromial fracture.
Additional sutures between detached deltoid edges
and the periosteum of acromion were done.

Statistical analysis:

Data was anadlyzed using Statistical Package for So-
cial Science software computer program version 20
(SPSS, Inc., Chicago, IL, USA). Quantitative non pa-
rametric data were presented in median range. Mann-

Whitney test identifies differences and compare be-
tween two or more groups. P value less than .05 was
considered statistically significant.

Results

The unsatisfied group (A) patients had a median Con-
stant-Murley score of 64.00 and the unsatisfied group
(B) patients had a median score of 62.00. At the end
of follow up, the untreated group (A) patients had a
median Constant-Murley score of 66.00 and the
treated group (B) patients had a median score of 85.00
(tab. 2).

Tab. 2: Constant-Murley score of group A and group B

group A ( control group) group B (treated group)
Patient no. baseline score final score patient no. baseline score final score

1 71 75 1 57 83
2 66 66 2 62 92
3 56 60 3 59 85
4 62 69 4 61 75
5 70 72 5 72 93
6 69 69 6 67 80
7 54 58 7 71 90
8 64 66 - -
9 52 54 - -

Median 64.00 66.00 Median 62.00 85.00

P value .436 P value .001*

P value .000*

(*: statistically significant)

The improvement of Constant-Murley score was
dight, might be due to patient compensation and it
was statistically insignificant (P value = .436) inthe
control group (A) patients. While the improvement of
the score is displayed and statistically significant (P
value = .001) when comparing between baseline and
final scoresin the surgically treated group (B) patients
(tab. 2).

Also the improvement of the score is apparent and
statistically significant (P value = .000) when compar-
ing between the final scores of both groups (tab. 2).

Semitendinosus purse stringing reconstruction for
neglected rupture of middle deltoid muscle improved
the shoulder pain, abduction, strength and function
(fig-4). It improved the Constant-Murley score sig-
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nificantly.

Fig.4: Female patient after 6 months of reconstruction. Fig 4-A: showslazy s skin incision after reconstruction and im-
provement of shoulder contour. Fig 4-B: shows arm elevation from the side. Fig 2-C: shows arm elevation from the front.

Complications:

a superficia infection affected one patient, which re-
sponds to antibiotic therapy with complete resolution.
Another patient had fracture of acromion during crea-
tion of acromial tunnel after graft passage, which is
immediately fixed by two screws while maintaining
the graft in the tunnel.

Discussion

Arm elevation means shoulder abduction in the plane
of the scapula. The lateral deltoid is a powerful ab-
ductor of the arm, but itsline of pull is such that when
acting aone it abducts the arm in the plane of the

scapula[12].

The anterior deltoid flexes and internaly rotates the
shoulder. It is unique, important, powerful and irre-
placeable muscle of the shoulder [10]. The posterior
deltoid extends the shoulder. Loss of function of the
posterior deltoid is not a significant problem since the
latissimus dorsi muscle will act as the strong synergis-
tic muscle [12].

There have been few reports of rupture of the deltoid
muscle in the literature. The traumatic rupture was
reported in a man carrying a heavy rail, in a cricket
player doing fast-bowling arm movements [3], and in
an ederly woman playing golf [4]. Also it was re-
ported due to seatbelt injury during a traffic accident
[5]. The pathophysiological mechanism can be ex-
plained as sudden self-contraction of the deltoid and
direct contusion of the shoulder. The traumatic rup-
ture may also occur due to gunshot injury or cut
trauma by sword to lateral aspect of the shoulder.

The degenerative rupture may occur secondary to re-
peated hydrocortisone injections around the shoulder
joint [8] and chronic large rotator cuff tears due to
friction between greater tuberosity and undersurface
of deltoid [6, 7].

The iatrogenic detachment may occur due to aggres-
sive acromioplasty [7] or detachment during surgical
approach. Groh Gl et a. [10] recorded after shoulder
operations (i.e. acromioplasties, anterior shoulder re-
constructions, or arthroplasty procedures) thirty three
patients with lost deltoid function after loss of the ori-
gin of the deltoid muscle from the clavicle and ac-
romion. Latera acromionectomy or aggressive ac-
romioplasty provides excellent surgical exposure but
weakens and detaches the deltoid muscle origin. Lat-
eral acromionectomy has long been abandoned and
adequate acromioplasty is recommended [7].

Deltoid muscle detachment was associated with either
acute or chronic massive rotator cuff tendon failure.
In addition, deltoid muscle rupture at its origin is a
recognized complication of open rotator cuff surgery
[13]. But its actual prevalence, time of occurrence and
the predisposing causes are still unknown [9].

In one study [13]; deltoid muscle detachment oc-
curred in 8% of cases after 3 months of open repair of
massive rotator cuff tears. The detachment occurred
in patients aged 47—77 and in 44% of male subjects.
But the study excluded a correlation between the de-
tachment and patient age and gender.

Other authors observed, thirty six [10] and twelve
[14] cases with deltoid detachment after open repair
of massive rotator cuff tears, but no information pro-
vided on the total number of patients operated. lan-
notti JP (1991) stated that muscle detachment typi-
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cally occurs in the first 6 weeks after surgery, during
the active shoulder rehabilitation period [15].

In this patient population having deltoid muscle de-
tachment, functiona disability, loss of strength and
decreased range of motion of the shoulder are the
predominant complaints. Persistent shoulder pain is
usually a secondary complaint [16]. Despite this dis-
ability, the treatment for deltoid rupture usualy is
non-specific and supportive [10]. The surgical treat-
ment of deltoid detachment is rarely successful [3, 4,
10].

Matsen and Arntz (1990) [17] indicate that small de-
tachments less than 3 cm do not require surgery.
However, when it is greater than 3 cm, reattachment
of the muscle onto the acromion within a short period
is necessary. Sher et a. (1997) [14] reported having
almost 70% unsatisfactory results and only 4% excel-
lent results after surgical treatment.

Akglin U et al. (2008) [11] recommended reattach-
ment of the deltoid muscle back to the acromion even
after 1 year of detachment, but it needs sufficient
amount of bone left in the acromion and EMG activ-
ity in the muscle, and slow postoperative rehabilita-
tion protocol.

In this study treatment of middle neglected deltoid
detachment after rotator cuff surgery by semitendino-
sus tendon auto-graft reconstruction gives good clini-
cal results and adds a solution for disabling deltoid
detachment. And similar to Akgin U et al. (2008) it
needs sufficient acromion and normal axillary nerve
function [11].

goaod clinical results and could be considered a valid
option of surgical treatment.

Conclusions

Deltoid detachment may be neglected during or occur
after rotator cuff surgery affecting its clinical results.
Semitendinosus purse stringing reconstruction for
neglected rupture of middle deltoid muscle achieves
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Abstract

Introduction

Media opening wedge (MOW) high tibial osteotomy (HTO) is an established operative
procedure to correct varus malalignment among patients with osteoarthritis (OA) of the
medial compartment of the knee. However, its popularity was limited for a long time by
the need to fill the osteotomy site with bone graft harvested from the iliac crest with its
associated morbidity. To address this problem, plates with integrated metal wedges and
biomaterials designed to fill the osteotomy site became available.

Hypothesis

it is not mandatory to do autologous iliac crest grafting in medial open wedge high tibial
osteotomy in correction of varus malalignment. Our objective to compare the bony union
of MOWHTO fixed by Puddu plates in two groups differentiated only by the use or negli-
gence of the use of autologousiliac crest grafting.

Patients and methods

This is a prospective, randomized comparative study that 50 patients divided into two
groups operated upon by the same surgeon (RA) between march 2014 and November
2016. Group (A) included 26 patients, 13 males and 13 females with mean age of 36.92+-
10.15 years (range 20 —55ys). They had (MOWHTO) with iliac crest grafting. While,
group(B) included 24 patients, 11 males and 13 females with mean age of 29.42+ 6.58
years (range 19-42ys.They had (MOWHTO) without iliac crest grafting. Both group were
corrected using Puddu plates with block diameters from 8-12mm according to the degree
of correction required.

Results

The mean follow up was 53.15+5.18 weeks in group(A) while in group(B) was
48.63+4.03 weeks. The mean Lysholm-Tegner score in group (A) improved significantly
from 65.00+5.34 (range 55.00-77.00) preoperatively to 82.03+2.44 while in group(B) it
was 63.58+4.95 (range 55.00-73.00) and became 83.16+3.24 and this was stetistically
insignificant between both groups (P-value=0.182). Mean time to clinical bone union in
group (A) was 13.69 weeks and14.45 weeks in group (B) and this difference was not sta-
tistically significant (P-value =0.827). The postoperative HKA angle in group (A) was
182.53°+1.67 (range 180.00°-186.00°) while in group(B) was 182.33°+1.12 (181.00°-
184.00°) and this showed that the target of the study to achieve HKA angle of 184°+2 was
fulfilled in 61.5% in group(A) and in 62.5% in group(B) and this was statisticaly insig-
nificant between the two groups.

Conclusion

Correcting the varus malalignment using Puddu pate with a built-in central metal wedge
without iliac crest grafting after a medial opening wedge high tibial osteotomy is a good
option without the added iliac crest grafting morbidity. The osteotomy site union and the
long term results are satisfactory.

Keywords
Osteoarthritis, High tibial osteotomy, Iliac crest grafting.

I ntroduction

teotomy (MOWHTO) has multiple advantages. pres-
ervation of bone stock; predictable and adjustable cor-

Medial opening wedge (MOW) high tibial osteotomy
(HTO) is an established operative procedure to cor-
rect varus malaignment among patients with os-
teoarthritis (OA) of the media compartment of the
knee [1,2]. The medial opening-wedge high tibial os-

rection; easier exposure with avoidance of proximal
tibio-fibular joint disruption; fibular nerve palsy; and
compartment syndrome. It is easier to combine with
other procedures such as anterior cruciate ligament
(ACL) reconstruction [3]. The main drawback of
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MOWHTO is the creation of a gap in the tibia, which
could, in theory, cause problems, such as delayed
bone union or correction loss [3]. Bone graft has tra-
ditionally been recommended in MOWHTO to avoid
those problems [4]. The goal of HTO is to reduce ex-
cessive loading of the medial compartment of the
knee by correcting the varus deformity, thereby re-
ducing pain and improving function[5,6]. The indica-
tions for this procedure have been expanded and now
include patients with chronic ligament deficiencies
and malalignments [7], as well as patients with varus
angulated knees before cartilage procedures or menis-
cus transplantations [8]. The autologous bone graft
remains the gold standard procedure with results quite
superior to alografts or bone substitutes [9,10]. Sta-
bility plays a major role in the process of bone union .
Structural autologous bone graft was used not only for
biological properties, but aso to add stability to the
construction [11]. Seria plain radiographs demon-
strated that the healing process occurs progressively
from the lateral hinge to the medial side of the tibia,
filling the gap with callus [12]. Lateral closing wedge
osteotomy, popularised by Coventry in the Anglo-
American literature [13] and by Judet in France [14]
was the technique of choice for many surgeons. How-
ever, although this technique seems easy to perform,
it carries with it a number of issues such as the need
to perform a fibula osteotomy, the risk of compart-
ment syndrome or injury to the common peroneal
nerve, malunion of the proximal tibia and the poten-
tial of inaccurate bony resection resulting in a failure
to achieve the preoperative objective of correcting the
deformity with acceptable precision [15]. The open-
ing wedge medial osteotomy, described in France by
Debeyre and Artigou in 1972 [16], avoids the mgjor-
ity of the issues associated with closing wedge osteot-
omy. However, its popularity was limited for a long
time by the need to fill the osteotomy site with bone
graft harvested from the iliac crest with its associated
morbidity. To address this problem, plates with inte-
grated metal wedges [17] and biomaterials designed
to fill the osteotomy site became available. The dis-
advantages of locking plates are the high cost and the
need for a second surgery to remove them, due to
their large size [18]. Our hypothesis is that it is not
mandatory to do autologous iliac crest grafting in me-
dial open wedge high tibial osteotomy in correction of
varus malalignment. Our objective to compare the
bony union of MOWHTO fixed by Puddu plates in
two groups differentiated only by the use or negli-
gence of the use of autologousiliac crest grafting.

Patients and methods

This is a prospective, randomized comparative study
that 50 patients divided into two groups operated
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upon by the same surgeon (RA) between march 2014
and November 2016. Group (A) included 26 patients,
13 males and 13 females with mean age of 36.92+-
10.15 years (range 20 -55ys). There were 13 right
knees and 13 left knees. Mean body mass index
(BMI) was 33.25+6.53 (range 20.3 — 41.3). They had
(MOWHTO) with iliac crest grafting. While,
group(B) included 24 patients, 11 males and 13 fe-
males with mean age of 29.42+ 6.58 years (range 19-
42ys), there were 15 right knees and 9 left knees.
Mean body massindex (BMI) was 29.49 + 5.01(range
19.5-39.2). They had (MOWHTOQ) without iliac crest
grafting. Both group were corrected using Puddu
plates with block diameters from 8-12mm according
to the degree of correction required. This study was
approved by the local ethics committee. All partici-
pants signed a voluntary consent form. The randomiz-
tion was done through a computer software. The in-
clusion criteria were varus malalignment of the limb,
associated with osteoarthritis and pain limited to the
medial side of the knee that did not improve with con-
servative management while the exclusion criteria
were age over 60 years; anterior or lateral knee pain;
symptomatic patellofemoral chondrosis, limited knee
motion (10° extension lag or flexion less than 90°);
previous knee surgery, advanced knee osteoarthritis
higher than grade 3 by the modified Albach’s classifi-
cation [19,20]; inflammatory or infectious diseases;
diabetes or other conditions that impair bone healing.
The radiological assessment was done using AP, lat-
eral and skyline views. For assessing the degree of
arthritis, the modified Albéach staging system was
used. In group(A), there were 2 stage | knees (7.7%),
8 stagell (30.8 %) and 16 stage Il (61.5%) whilein
group(B) , there were 2 stage | knees ( 8.3%), 10
stage Il (41.7 %) and 12 stage 1l (50%). The angle
of axial deformity (HKA angle ) was measured on
weight-bearing long-leg alignment views. Preopera-
tively, the mean HKA angle was 170.96° + 2.44
(rangel66 ° - 174 ©) in group(A) while in group (B) it
was 171.45°+1.31 (range 168° - 1739). For the func-
tional assessment, the Lysholm-Tegner score was
used preoperatively and postoperatively. The mean
score in group(A) preoperatively was 65.00 +5.34
(range 55.00-77.00) while in group(B) was 63.58
+4.95 (range 55.00- 73.00)

Operative technique: The objective was to obtain an
HKA angle of 184°+2°. A wedge prepared from trac-
ing paper was used to simulate the medial opening
wedge and identify the size of the central block of
Puddu plate needed and superimposed over the long
leg alignment radiographs having 100% magnifica-
tion. The intraoperative judgement of correction was
done using a plagtic endotracheal tube placed over the
center of the femoral head and using the image inten-
sifier to judge the axis using the diathermy wire ex-
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tending it from the center of the femoral head done to
the center of the ankle. According to the size of the
tracing paper wedge, we determine the size of the
Puddu plate needed. If a wedge size was 10°, we used
10mm Puddu plate to open 10° and stabilize the os-
teotomy. The patient was placed in the supine posi-
tion, underwent epidura anesthesia, and was prepared
as usual. Arthroscopy was carried out for exclusion of
extensive osteochondra lesion and associated menis-
cal tears . Bone graft was harvested from the opposite
iliac crest in al patients. Osteotomy was performed
according to the classical description [2], fixed using
Puddu stainless steel plate and screws. Group A pa-
tients had the gap filled with impacted cancellous
graft. Group B had the gap unfilled. Postoper atively,
the limb was kept elevated and anticoagulant drugs
were used. On the first day after surgery, patients
started a rehabilitation program and free movement
was stimulated. Non-weight-bearing movement was
maintained for 6 weeks. After that, the patient was
allowed to wak without crutches according to pain
and tolerance. Time to bone union was assessed by
two blinded investigators, according to Apley and
Solomon’s criteria [21], which consider a fracture
united when there is absence of pain on loca palpa-
tion, absence of swelling in the limb, painless walking
without crutches, and radiographic presence of a
bridging callus between fragments. They performed
assessments separately every 2 weeks until both
agreed that the osteotomy was united. Postoperative
radiographs for postoperative assessment of the HKA
angle and detection of lateral tibial cortex break-
through on non-weight bearing x-rays performed im-
mediately after surgery and 6 months postoperatively.
Correction loss was considered when there was a de-
crease of 4° or more [22]. For gtatigtical analysis, we
used the chi-squared test or Fisher's exact test to
compare the qualitative variables and the Mann-
Whitnaey test to compare quantitative variables. The
level of significance (p value) was 0.10. Statistical
analysis was performed using SPSS (version 13.0;
SPSS Inc., Chicago, IL, USA) including analysis of
long-term  survivorship. Univariate survivorship
analysis was done according to the Kaplan-Meier
method.

Results

The patients demographic data of both groups is
shown in table [1]

Table 1: showing the patients' demographic data

Group(A) Group(B)
(N=26) (N=24)

Age 36.92+10.15 29.42+6.58
BMI 33.25+6.53 29.49+5.01
Male 13 11
Female 13 13
Right knee 13 15
L eft knee 13 9
Smoker 12 6
Albé&ch classifica-
tion -- --
Albach 0 2 2
Albéch 1 8 10
Albéch 2 16 12
Albéch 3
Size of Puddu
plate wedge 7 (26.9%) 6(25%)
8mm 10(38.5%) 11(45.8%)
10mm 9(34.6%) 7(29.2%)
12mm

The mean follow up was 53.15+5.18 weeks in
group(A) while in group(B) was 48.63+4.03 weeks.
The mean Lysholm-Tegner score in group (A) im-
proved significantly from 65.00+5.34 (range 55.00-
77.00) preoperatively to 82.03+2.44 while in
group(B) it was 63.58+4.95 (range 55.00-73.00) and
became 83.16+3.24 and this was statistically insig-
nificant between both groups (P-value=0.182). Mean
time to clinical bone union in group (A) was 13.69
weeks and14.45 weeks in group (B) and this differ-
ence was not statistically significant (P-value =0.827).
The postoperative HKA angle in group (A) was
182.53°+1.67 (range 180.00°-186.00°) while in
group(B) was 182.33°+1.12 (181.00°-184.00°) and
this showed that the target of the study to achieve
HKA angle of 184°+2 was fulfilled in 61.5% in
group(A) and in 62.5% in group(B) and this was sta-
tistically insignificant between the two groups. Re-
garding the complications, in group(A) there were 4
cases (15.3%) of latera tibial cortex disruption while
in group (B) there were 3 cases (12.5%) and this had
not any effect on either the postoperative rehabilita-
tion or final result. Also, there were 6 cases of exten-
sion lag in group (A) compared to 5 cases in
group(B). Delayed union occurred in 3 cases in
group(A) and 2 cases in group(B) which eventually
ended by complete union after delaying the weight
bearing for an average of 6 weeks. 2 cases suffered
from DVT in group (A) versus 3 cases in group (B)
inspite of the postoperative use of the anticoagulants
and they were successfully treated till recandiztion
again. Failure of fixation (screw breakage) occurred
in 2 patients in group(A) as well as 3cases in group
(B) with subsequent loss of correction in 2 cases in
group(A) (7.7%) and and also 2 cases in group(B)
(8.3%) this was due to the high BMI in these patients
and not following the correct postoperative instruction



and they were managed by revision surgery to correct
their deformity one year later.

Discussion

Medial opening wedge high tibia osteotomy
(MOWHTO) represents the gold standard treatment
for medial compartment osteoarthritis of the kneein a
young person. Proper patient selection with a meticu-
lous surgical procedure provide satisfactory results.
Omitting the need for iliac crest grafting in
MOWHTO worth to be considered since it avoids the
morbidity associated with iliac crest grafting as well
as reducing the operative time. Many studies had
shown the bony union of the osteotomy site without
iliac crest grafting using rigid locked plates [12,18]
taking in consideration the cost of the rigid locked
plates and the need for the removal of such bulky
hardware. The use of the Puddu plate in MOWHTO
offers many advantages like the reduced cost and the
small profile of the plate compared to the bulky rigid
locked plates. A main point of concern about the suc-
cess of Puddu plates in providing the stability at the
osteotomy site is the need to keep the lateral cortex of
the proximal tibia intact acting like a hinge. Our pre-
operative objective was to obtain HKA angle 184°+2
since the overcorrection is better than the undercor-
rection and this affects the longevity of the osteotomy
[23,24]. In our study, disruption of the latera cortex
of the proximal tibia occurred in 4 cases in group(A)
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(15.3%) and 3 cases in group(B) (12.5%) however,
this had not affected the postoperative rehabilitation
or the fina outcome. In group(A) with iliac crest
grafting, the time to bone union was faster (13.69
weeks) than in group(B) (14.45 weeks) but this was
statistically insignificant and did not justify the need
for iliac crest grafting with its associated co-
morbidities. Assessment of the radiological unionisa
difficult issue. The use of autologous bone grafting at
the osteotomy site hinders the ability to judge the in-
ternal calus formation at the osteotomy site. The use
of Apley and Soloman criteria of bone union was very
helpful in assessing the bone union and consoilada-
tion [21,25]. Regarding the complications in our study
, they were similar with the recorded complications
[26,27] in the literature like the extension lag which
occurs as a result of the elevation of the tibia dope
inspite of applying the wedge of the plate as far poste-
rior as possible ,the screw breakage and loss of cor-
rection were due to the high BMI and carelessness in
following the strict postoperative regulation for
weight bearing. Also the occurance of DVT in this
study inspite of the routine use of injectable antico-
agulants however this was early detected and man-
aged. Theresults of our study are similar to the results
obtained in some series [9,28,29,30], better than those
reported in other series [31,32,33] and inferior to oth-
ers [34,35,36]. Practicdly, it is difficult to compare
different series since they are not matched and the
evaluation criteria are not the same and the principal
outcome isusualy variable.

Fig. 1. A: Complete osteotomy site union. B: Immediate postoperative osteotomy without iliac crest grafting
(AP and lateral views) . C: Case of MOWHTO with iliac crest grafting.
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Conclusion

Correcting the varus malalignment using Puddu pate
with a built-in central metal wedge without iliac crest
grafting after a medial opening wedge high tibial os-
teotomy is a good option without the added iliac crest
grafting morbidity. The osteotomy site union and the
long term results are satisfactory.
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Abstract

Background

The goal of pinning in slipped capital femoral epiphysisis to stabilize the epiphysis to the
femoral neck to prevent further slippage. Both fracture and radiolucent tables can be used
during fixation of the slipped epiphysis.

Patients and methods

A retrospective study on 22 patients with mild stable SCFE who undergo pinnig insitu
was conducted to see if there was any difference between dlips treated on afracture table
and those treated on a radiolucent table. All patients were treated by single screw fixation
of stable slipped capital femoral epiphysis (SCFE), the patients were matched for age and
size in each group.11 patents were treated on a radiolucent table and 11 patients were
treated on a fracture table. The two groups were compared regarding the total surgery
time, the anesthesia time, the time of radiation exposure and the number of images taken
during surgery.

Results

The mean surgery time was (24.64 + 5.30) minutes, the mean fluro time was (51.45 +
8.78) seconds using radiolucent table. The mean surgery time was (27.27 = 5.16) minutes,
the mean fluro time was (58.27 + 8.20) seconds using fracture table.

Conclusion

Thereis no statistical significant difference between two groups.
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Slipped capital femoral epiphysis, fracture table, radiolucent table

I ntroduction

Slipped capital femoral epiphysisisthe most common
hip disorder in the adolescent age group. The inci-
dence is approximately 2 cases per 100,000 persons.
Boys are affected more often than girls. The average
age at which SCFE developsin girlsis 12.1 years and
in boys is 14.4 years [1]. The patient who can walk
either using crutches or not is classified as stable [2].
The aim of treatment of SCFE is to stabilize the phy-
sis by epiphysiodesis and to prevent complications by
using a single centraly placed screw [3,4,5,6]. The
procedure can be done using either aradiolucent table
or fracture table. The aim of this study is to anayze if
there is significant difference from screening the hips
during in situ pinning on either radiolucent or fracture
table.

Patients and methods

A retrospective study of 22 patients with mild stable
SCFE who undergo pining insitu with a single screw
using a radiolucent table or fracture table was con-

ducted. The patients were matched for age and size in
each group.11 patents were treated on a radiolucent
table and 11 patients were treated on a fracture ta-
ble.Tablel

Operative Technique

The patient is placed on either the fracture table or
radiolucent table (Figure l1a-c), the limb is then pre-
pared and draped, A guidewire is placed on the sur-
face of the affected limb and the skin is marked with
marker in the AP and lateral views, It is known that in
SCFE, the femora neck is relatively retroverted and
the epiphysis is displaced posterior. A guidewire is
inserted percutaneously at the intersection of the lines
drawn on the skin and advanced to the base of the
femoral neck. The location and orientation of the
guidewire should be confirmed fluoroscopically. The
idea placement of a single screw is as close to the
center of the capital epiphysis and as perpendicular to
the physis as possible (figure 2a). The entry point of
the screw must be anterior at the base of the femoral
neck, and the screw is directed posteriorly into the
centre of the capital epiphysis (figure 2b). With sever-
ity of the dlip, the entry point will be found more su-
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perior and anterior on the femoral neck. Stabilisation
using multiple screws was not found to provide ad-
vantages over pinning using a single screw. [7] The
guidewire is advanced into the epiphysis, aming at
the exact center of the femoral head on both fluoro-
scopic views without encroaching on the joint space.
The guidewire is measured and a partialy threaded
6.5 mm stainless steel or titanium cannulated screw
appropriate length is selected. The bone is drilled and
tapped. The position must be checked by image dur-

ing drilling and tapping so that the guidewire is not
penetrated the joint nor withdrawn from its channel.
The screw is inserted over the guidewire. After satis-
factory placement of the screw has been confirmed,
the guidewire is removed and the incision closed. Pro-
tected partia weight bearing with crutches is allowed
as soon as the patient is comfortable. The patient uses
crutches for 6 weeks. As the pain resolve completdly,
activities are allowed after 3 months.

Table 1: patient data

pt age sex side | BMI table SUFge“y Aneghesia .Fluro Fl_uro
time Time images | Time
1 10 F L 23 R 20 50 25 40
2 9.5 F L 24 R 25 55 28 50
3 9.8 M R 30 R 22 45 35 65
4 11 M R 26 R 28 60 22 49
5 12.6 F R 29 R 32 60 24 40
6 13.8 M R 33 R 36 55 22 44
7 14.9 M L 37 R 22 50 30 55
8 14.2 M R 38 R 24 45 37 65
9 13 F L 33 R 20 60 40 59
10 11.7 M R 30 R 20 65 25 49
11 10.3 F L 28 R 22 55 26 50
12 9.2 M L 26 F 26 45 33 55
13 125 M L 32 F 30 60 30 70
14 13.7 M R 36 F 38 60 32 66
15 14.1 M L 36 F 32 55 25 55
16 12.8 F R 26 F 26 45 27 49
17 11 M R 27 F 28 50 30 66
18 105 F L 29 F 22 55 14 69
19 9.6 F L 30 F 20 60 29 56
20 9.8 M L 32 F 22 60 37 70
21 13.8 F R 36 F 26 55 26 49
22 12.3 M L 36 F 30 55 25 50

c

Figure 1: a patient position on fracture table b: patient position on radiolucent table AP c: patient position
on radiolucent table lateral
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Figure 2: aPosition of screws. b:anterior position of the screw entry.

Results

Twenty two children with stable mild SCFE were
treated using insitu single screw fixation.11 children
were treated on radiolucent table and 11 children were
treated on fracture table.

There were 13 males and 9 females. There were 12
dlips on the left side and 10 dlips on the right side.
The BMI was ranged from(23-38),the mean was
(30.77 £ 4.46).The age of surgery was ranged from
(9.2-14.9) the mean age was (11.82 + 1.82).The sur-
gery time ranged from (20-38) minutes, the mean
time was (25.95 + 5.28).The anesthesia time ranged
from (45-65) minutes, the mean anesthesia time was
(54.55 + 5.96).The number of fluoroscopic images
ranged from (22-44), the mean images was (29.64 +
5.93).The fluoroscopy time ranged from (40-70) sec-
onds, The mean was (55.50 + 9.49). (Table2,3)

The Radiolucent Table

The mean age of surgery was (11.89 + 1.92). The
mean surgery time was (24.64 = 5.30) minutes. The
mean anesthesia time was (24.64 + 5.30) minutes.
The mean number of fluoroscopic images was (28.55
+ 6.20). The mean fluoroscopy time was (51.45 +
8.78) seconds. (Table 4)

TheFracture Table

The mean age of surgery was (11.75 + 1.80).The
mean surgery time was (27.27 = 5.16) minutes. The
mean anesthesia time was (54.55 + 5.68) minutes.
The mean number of fluoroscopic images was (30.73
+ 5.73). The mean fluoroscopy time was (58.27 +
8.20) seconds. There was no statistical significance
difference between using radiolucent table or fracture
table regarding all the measured variants. (Table 4)

Table 2: Patient data

Range Mean + SD
Age 9.20-14.90 11.82+1.82
BMI 23-38 30.77 £ 4.46
Surgery time 20-38 25.95+5.28
Anesthesiatime 45 — 65 54.55 + 5.96
Fluro images 22 -44 29.64 +5.93
Flurotime 40-70 55.50 + 9.49
Table 3: Patient data
No %
Sex
Male 13 59.1%
Female 9 40.9%
Side
Right 10 45.5%
Left 12 54.5%
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Table 4: Results with selected variables

Radiolucent Table | Fracture Table t P

Age 11.89+ 1.92 11.75+ 1.80 0.172 0.865
BMI 30.09 + 4.87 31.45+4.13 0.708 0.487
Surgery time 24.64 £ 5.30 27.27+5.16 1.183 0.251
Anesthesiatime 54.55 + 6.50 54.55 + 5.68 0.0 1.0
Fluro images 28.55+6.20 30.73+5.73 0.857 0.402
Flurotime 51.45+8.78 58.27 £ 8.20 1.883 0.074
Sex

Mae 6 (54.5%) 7 (63.6%) XZ:O.188 0.665

Female 5 (45.5%) 4 (36.4%)
Side

Right 6 (54.5%) 4 (36.4%) XZ:O.733 0.392

Left 5 (45.5%) 7 (63.6%)

Statistical Analysis

The collected data were coded, processed and ana-
lyzed using the SPSS (Statistical Package for Social
Sciences) version 15 for Windows® (SPSS Inc, Chi-
cago, IL, USA). Qualitative data was presented as
number and percent. Comparison between groups was
done by Chi-Square test. Quantitative data was pre-
sented as mean £ SD and Range. Student t-test was
used to compare between two groups. P < 0.05 was
considered to be statistically significant.

Discussion

The goal of pinning in dipped capital femoral epiphy-
sis is to stabilize the epiphysis to the femoral neck to
prevent further dippage. Both fracture and radiolu-
cent tables can be used during fixation of the dlipped
epiphysis.The advantages of using radiolucent table
are minima maneuvering of the image intensifier de-
vice inside the room and decrease the operation room
setup by not using the traction device. It is also easier
in bilateral cases, better visudization of laterd
views.Easier to put the hip through a wide range of
motion when assessing for pin penetration of the joint
without breaking the sterile field. But there is a possi-
bility of breakage of guide wires [8] which may in-
crease the need for a small incision through the fascia
lata to prevent this tissue from bending the guidewire
when flexing and abducting the hip, and difficulty in
obtaining a true lateral fluoroscopic view of the hip.
The advantages of using the fracture table are there is
no need to frequently adjust the limb for imaging in
two planes, and there is the no need to assistant to
hold the limb or move it.[9] percutaneous technique
with minimal visible scarring can be used. Disadvan-
tages include inability to move the limb freely to con-
firm no pin encroachment of the hip joint before the
end of the procedure, potentially greater difficulty
visualizing the femora epiphysis in the true latera

position; and awkward positioning and draping pro-
cedures (usually staged) with bilateral slips.

Lee et al [10] described the insitu pinning using a
radiolucent tablethey proposed the advantage of
minimize the overal surgery time. Aronson et al [11]
reported series in which they used the fracture table
and emphasized how they got the advantages of not
manipulating the limbs and easiness of pinning.
Blaiser et al [12] compared the use of radiolucent and
fracture tables, where 36 patients were treated on
fracture table and 29 patients were treated on radiolu-
cent table.They found that using the radiolucent table
is a useful tool alternative to fracture table and re-
ported that the time spent for surgery is significantly
greater using fracture tables. Carney et al [13] re-
ported on their study on 20 patients that there was no
significant difference between the two groups but re-
ported that the mean anesthesia and surgery time was
greater using fracture tables. Riazuddin etal [14] re-
ported on their study on 51 hips that the radiation ex-
posure doses using the radiolucent tables are less than
doses exposure using fracture tables.

This study compared the results of pinning in situ in
stable dlipped capital femoral epiphysis,using either a
radiolucent or fracture table. There were no signifi-
cant difference between them regarding the total sur-
gery time, the total anesthesia time, the number of
images taken and the total fluoroscopic time.
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