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Abstract

In our study the mean and range of pre-fracture knee society score was more
than the after healing score and this difference was statistically significant.Our
results showed fracture healing in 28 patients (93.4%). the healing time range was
from 10 -17 week with mean of 13.7week. We had one case of implant failure
managed using distal femoral replacement and non union after 7 month managed
using also distal femoral replacement We had two cases of superficial wound
infection treated by early debridement and lavage and both cases passed the
infection and healed without residual infection and returned to base line ESR and
CRP Point of weakness in our study was small volume, but this was due to the low
incidence of these fractures, this low volume of patients rendered getting
statistical significance a hard job in this study. Also we couldn’t asses accurately
the rotational malalignement as these needed follow-up CT which was difficult to

do routinely in the follow-up visits.

We found a relation between older patients and delayed weight bearing and
lower knee society scores this gets to our minds that doing distal femoral
replacement in these aged group is a better option to return them back to their

pre-fracture activity.

Keywords

CRP, APC, VA-LCP, Arthroplasty, Lateral Locked Plate






©

*J\QA;)]\AK\\M

z ujéigycﬂz\;;iu\j@)s

= oY -~
~eal R Uele S‘f‘
. 3 s

[+} [+}
(} S’ S‘ 2 S’S‘
axlaall ) (3aia
(32:3 3l 3 ) guv)




Al-Khabeer

: Yy
My beloved Prophet Mohammed
Peace and Blessings of ALLAH

upon him

Whose efforts and
guidance made me able to

serve this noble

orofession of medica
science.
Am A

My work is dedicated to:
My Great Good _Allah, %
ﬁ Merciful, ALAliem, i‘\'

/
i



|
Ny = ~ o

(15 0

Acknowledgement

Thanks and for most thanks to ALLAH, the merciful of ‘

all, who helped me for accomplishement of this work.

| am extremely grateful to Professor Dr. Ahmed

Galal, Professor of Orthopedic Surgery, Faculty of medicine ,

Cairo University , for his sincere co-operation, continuous
unlimited help, also his accurate supervision through every step
taken in this work and the most fruitful pieces of advice and

continuous guidance during execution of this work .
My deepest thanks and gratiude to Professor Dr.

Ashraf Al Nahal, Professor of Orthopedic Surgery, Faculty
of medicine, Cairo University, for his time and efforts in
supervision of this work.

My deep gratitude goes to Professor Dr. Omar

Soliman, Professor of Orthopedic Surgery, Faculty of

medicine, Cairo University, for his endless support, valuable
assistance without which | would not have done nothing valuable
through his continuous supervision in all the details of this work

and helpful suggestions and continuous encouragement.

Lastly but not least, | feel deeply thankful to my

dear family for their continuous support.

Mohammed




Contents

Page

LiSt Of ADDIEVIALIONS.......c.coiic e |
LIST OF TADIES ...ttt ettt I
LSt Of FIgUI S cueninieieeieeeeeeieeeteeeeneeereeensesneesnsensaesnsnssnsensnssnsesnsansnssnsnnans i
01511 > v
CHAPTER I- INRTODUCTION AND AIM OF WORK ...ccciiiiiniiniiiiniinecnennn 1
CHAPTER Il - REVIEW OF LITERATURE:

- Part I- Relevant BasiC SCI€NCES .......cceeveeeneieneennennnnn 6

- Part II- Classification of Periprosthetic fractures of the distal femur after

total knee replacement.............occovecereereenreenecnecuseenenns 41
- Part III- Methods of treatment of Periprosthetic fractures of the distal
femur after total knee replacement........................ 46

CHAPTER I11- MATERIALS AND METHODS. ... 55
CHAPTER IV- STATISTICAL ANALYSIS ..o, 73
CHAPTER V-RESULTS ...t 79
CHAPTER VI- CASE PRESENTATION ..o 105

L & 1. L 105

L 1 1 107

L 1 1 ) 110

= CASEIV e e et e e e 114
CHAPTER VII- DISCUSSION ..o 117
CHAPTER VIII- SUMMARY AND CONCLUSION........ccoooiieeeeeeeeeees 123
CHAPTER IX- REFERENCES. ... 127

CHAPTER X- ARABIC SUMMARY ....cciiiiiiiiiiiiiiiiineeeeceenneeene



| List of Abbreviations '

AP Anterior-Posterior

APC Allograft-prosthetic composite

ASA American Society of Anesthesiologists

HKA Hip-knee-ankle angle

IBI Insall  Burstein  Posterior  Stabilized
Prosthesis

LHS Locking head screw

LP Locked plate

PS Posterior Stabilized implants

RR Relative risk

TCP Total Condylar Prosthesis

TKA Total Knee Arthroplasty

VA-LCP | Variable-angle locking compression plate

WOMAC | Western Ontario and McMaster Universities

Scores




| List of Tables l

Table title Page

Table 2.1 Thickness of intercondylar opening of femoral 17-18
Total knee component KA brands
Table 5.1: Age distribution of studied sample: 80
Table 5.2: Sex distribution of studied sample 81
Table 5.3: Distribution of patients according to Body mass 82
index
Table 5.4: Associated general and local chronic diseases of 83
patients in our study
Table 5.5: Distribution of the studied patients regarding the 85
time from arthroplasty, time of surgery after fixation and
operative time

| Table 5.6: Blood loss in ml and time for healing in weeks || 89
Table 5.7: Incidence of coronal, sagital and rotational 91
deviation after full union in comparison to the pre-fracture
angles
Table 5.8: Distribution of the studied group regarding the 93
time to full weight bearing.
Table 5.9: Distribution of the studied group regarding 94
persistent pain after 6 months
Table 5.10: Distribution of the distance of the fracture from 95

the anterior flange of the femoral component in notched and
cases without notching




Table 5.11: Comparison between knee society score before 97
and after fixation

Table (5.12): Distribution of the studied group regarding non 98
union and fixation failure and healing

Table (5.13): Relation between time to full weight bearing 99
and the bone density

Table (5.14): Relation between knee society score after 6m 100
and the bone density

Table (5.15): Correlation between time of healing, time to 101

full weight bearing and knee society score after 6 months and
the other risk factors




| List of Figures l

Title

Page

Figure 2.1: Lower extremity of right femur viewed from below

Figure 2.2: Lower extremity of right femur viewed from behind and

above

| Figure 2.3: Left knee-joint from behind, showing interior ligaments

Figure 2.4: Anteroposterior (A) and lateral (B) radiographs of a
periprosthetic fracture extending distal to the anterior flange of the
femoral component. Postoperative anteroposterior (C) and lateral (D)
radiograph

Figure 2.5: Anteroposterior (A) and lateral (B) radiographs of a
periprosthetic fracture starting proximal to the anterior flange of the
femoral component. Postoperative anteroposterior (C) and lateral (D)
radiographs.

Figure 2.6: Pre-operative standard X-Ray study with AP (A), Lateral
(B) and patella sky-line view (C); a full-length radiograph from the
hip to the ankle (D)is also obtained: the red line indicates the
mechanical axis

12

Figure 2.7: Skin incision is planned with a marking pen. The incision

ends slightly medial to the tibial tubercle

12

Figure 2.8: The patellar and quadriceps tendons are marked
transversally at the superior and inferior border of the patella, in order
to avoid a change in patellar height during closure

13

Figure 2.9: The medial joint capsule is elevated from the
nedial tibial flare at least to the midline of the tibia
jubperiostally, externally rotating the leg, to better expose the
nedial tibial condyle (A). At this time the osteophytes on anterior

1spect of tibial plateau can be removed (B)

13



http://en.wikipedia.org/wiki/femur

Figure 2.10: The interval between the patellar tendon anteriorly and 14
the Hoffa fat pad is identified using a finger (A, B) to protect
patellar tendon from the electrocautery (C) during fat pad removal

Figure 2.11: After peri-patellar osteophytes removal, we usually || 14

perform an inside-out lateral release to reduce tension during patella

eversion (black dotted line)

Figure 2.12: Correct positioning of Hohmann retractors is 15

fundamental to allow a complete exposure of tibial plateau

Figure 2.13 demonstrates distal femur after the cuts. 16

Figure 2.14: Arteries involved in the blood supply of the knee 19

joint (art. genus) and muscles (musculi) around it

Figure 2.15: Popliteal artery (a. poplitea) down from top to bottom, 20

situated deep in the popliteal fossa, where the accompanying vein of

the same name (passing over the surface) and the tibial nerve, which

lies directly beneath the fascia.

Figure 2.16: The posterior knee prosthesis substitutes for the 21

posterior cruciate ligament through a tibial post that interacts with a

femoral cam

Figure 2.17 The hip-knee-ankle angle (HKA) was determined as the 32

angle between the mechanical axis of the femur and the mechanical

axis of the tibia

33

Figure 2.18 To determine the zone of the mechanical axis




Figure 2.19:Analysis of rotation of femoral zirconium component in a

right knee: The component is in slight internal rotation (1.4°)

34

Figure 2.20: A locked plate bridging a highly comminuted femur 36
fracture. Several screw holes are left open over the comminuted
portion of the fracture site
Figure 2.21: A, Less Invasive Surgical Stabilization (LISS) plate. B, 37
Locking Compression Plate
Figure 2.22: Less Preoperative anteroposterior (A) and lateral (B) 38
radiographs of a comminuted, periprosthetic distal femur fracture
Figure 2.23: Intraoperative view of a lateral incision of the distal 39
femur. The soft-tissue envelope at the level of the fracture is not
violated. Because the fracture is extra-articular, no parapatellar
arthrotomy is required
Figure 2.24:Classification system proposed by Su et al 41
Figure 2.25:Example of a Type | fracture Parvizi classification about 43
a well- functioning knee arthroplasty

44

Figure 2.26: Example of a Type Il fracture Parvizi classification
about a failed total knee implant. Note the lucencies about the tip of

the femoral component stem




Figure 2.27: Example of a Type Il fracture with inadequate distal

45

bone stock
Figure 2.28: Radiographs demonstrating successful treatment with 49
retrograde femoral nailing of a periprosthetic femur fracture and stable
total knee arthroplasty
Figure 2.29:Radiographs demonstrating successful treatment with 50
locked plating of a periprosthetic femur fracture above a stable total
knee arthroplasty
Figure 2.30 Periprosthetic distal femoral fracture treated by 53
conventional plating and structural allograft
Figure 2.31 antero-posterior radiograph of distal femoral 54
replacement
Figure 3.32: Anteroposterior radiographsof a 79 years old female 56
who had an Intraoperative fracture discovered immediately
postoperative.
Figure 3.33 Measuring coronal alignment 61
Figure 3.34 Measuring sagittal alignment 62
Figure 3.35 Intra-operative picture of a lateral locked plate after 65
application.

65

Figure 3.36 Intraoperative picture of lateral locked plate application

in periprosthetic fracture distal femur




Figure 3.37 Reduction techniques 67
Figure 3.38 Variable-angle locking compression plate (VA-LCP) and 68
locking head screw (LHS).
Figure 3.39:A, B, C demonstrates distal femur after the cuts D distal 70
femur after doing the cuts and the intercondylar notch
Figure 5.1 Distribution of sagital deviation post fixation 92
Figure 5.2 Distribution of coronal deviation post fixation 92
Figure 5.3 Distribution of fracture in relation to their distance from 96
the anterior flange of the femoral component
Figure 5.4 showing implant failure and displaced fracture with varus 102
angulation
Figure 5.5 showing distal femoral replacement after implant removal 102
Figure 5.6 showing non union after 7 month of surgery 103
Figure 5.7 showing the left femur after distal femoral replacement 104
Figure 6.1 Case 1 Rorabeck type 2 fracture 105
Figure 6.2 Intraoperative C-arm images of case 1 105
Figure 6.3 Case 1 after 3 month showing callus formation 106
106

Figure 6.4 Fracture after 6 month




