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16.1	 �Introduction

Posttraumatic arthritis (PTA) develops after post-
trauma and failed fixations, around the knee due 
to articular cartilage damage either by direct 
injury or secondary to metal protrusion into the 
joint after a fixation for fractures in the periartic-
ular region. The need for Total Knee Arthroplasty 
(TKA) after injury or failed fixation is increasing. 
The challenges we encounter are so complex that 
it requires lot of systematic approach and careful 
planning.

The incidence of arthritis following tibial pla-
teau and distal femur fractures is high and esti-
mated to be from 21% to 44% [1–4]. After 
osteoarthritis and rheumatoid arthritis, the third 
most common indication for total knee arthro-
plasty is PTA [1]. The terminology “conversion 
TKA” is used by some authors, which require 
periarticular hardware removal prior or during 
TKA [5, 6]. High energy trauma is the major 
cause of posttraumatic arthritis in younger 
patients [1]. Young patients, high velocity inju-
ries, articular incongruity, bicondylar fractures, 
residual malalignment, associated soft tissue 
involvement lead to an increased chance of post-
traumatic arthritis [7].

The incidence of tibial plateau fractures lead-
ing to end-stage PTA, which requires knee arthro-
plasty is low. Wasserstein et al. [4] showed 7.3% 
incidence of TKA at 10  years after operatively 
treated tibial plateau fractures. TKA for posttrau-
matic arthritis gives significant improvement in 
functional outcome but poor results compared to 
TKA for primary osteoarthritis. Saleh et al. con-
cluded that TKA for posttraumatic arthritis 
results in pain-free mobility, good range of 
motion, and better functional outcome scores, but 
complications are high which includes infection, 
stiffness, delayed wound healing, extensor appa-
ratus disruption, and polyethylene wear [8]. TKA 
performed for distal femur fractures is more 
complicated due to tissue scarring, nonunion, 
malunion, infection but have good functional 
outcome compared to tibial plateau fractures [9].

16.2	 �Challenges in Post-Trauma 
Situation

Total knee arthroplasty in the post-trauma situation 
is technically challenging. Literature reports fair to 
poor outcome with more complications when TKA 
is performed for posttraumatic arthritis. The reason 
behind this can be many like knee stiffness, bone 
loss, malalignment, joint instability, poor skin con-
dition, broken hardware, and latent infection [10]. 
Moreover, many studies showed increased need for 
blood transfusion, increased duration of surgery, 
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risk of perioperative complications, and readmis-
sion rate associated with TKA for posttraumatic 
conditions [1, 3, 5, 6, 11].

16.3	 �Preoperative Planning

Preoperative planning is critical and of para-
mount importance for total knee arthroplasty in 
PTA. It helps the surgeon to anticipate any poten-
tial intraoperative challenges and reduce the risk 
of complications. The past history is very 
important in regard to open or closed fractures, 
any discharging wound, or postoperative compli-
cations that has to be considered with lot of atten-
tion. The discharge summary should be 
scrutinized in detail for valuable information. 
The comorbidities of the patients should be care-
fully evaluated and optimized. History of chronic 
smoking and alcoholism increases the wound 
healing problems and carefully documented.

The clinical examination should be meticu-
lous for decision making. The patient’s gait 
should carefully be evaluated for the presence of 
thrust and hyperextension while walking and that 
suggests joint laxity. The varus and valgus stress 
assessment of ligament stability is important to 
find the competence of collateral ligaments. 
Sometimes, the bone defects give the perception 
of pseudo-instability [1]. The skin over the knee 
should be evaluated for any redness, warmth, and 
swelling indicative of doubtful infection. The 
previous scar over the knee should be assessed 
for its location, number and its adherence to the 
underlying structures.

One of the most common problems with PTA 
is knee stiffness, which is defined as flexion <90°. 
Articular damage, hemarthrosis, insufficient 
fracture reduction will subsequently lead to carti-
lage destruction resulting in fibrosis and knee 
stiffness [1]. Evaluating the baseline knee range 
of motion is essential. The preoperative range of 
motion has a strong correlation with the postop-
erative range of motion [1, 12]. Hence, exact 
documentation of range of motion in the supine 
and sitting position helps to counsel the patients 
preoperatively.

The deformities assessed for its magnitude 
and its location like tibia, femur, or both. The 

plane of deformity in coronal plane like varus 
and valgus deformity and in sagittal plane like 
fixed flexion deformity evaluated at rest and 
weight-bearing. The status of peripheral pulses 
and neurology was carefully recorded. The ipsi-
lateral hip and ankle and contralateral limb 
assessed, which will have a contribution to post-
operative rehabilitation [13].

16.3.1	 �Radiological Evaluation

The radiographic evaluation includes full-length 
standing hip-to-ankle radiographs to know the 
magnitude of the deformity, coronal laxity, and 
location of the deformity like intraarticular, 
extraarticular deformity, or both [1]. It also helps 
to visualize the complete profile of the previous 
implants and to determine the planning for cor-
rective osteotomy. Sometimes, the previous 
implants may obscure the degenerative changes 
in the knee. The lateral view helps to identify the 
patella position and tibial slope. The skyline view 
identifies any patellar subluxation with shift or 
tilt. The stress view helps to quantify the amount 
of instability and document ligamentous compe-
tence. The preoperative CT scan helps to identify 
the location and degree of the bone deficiency 
[1]. In rare situations, CT angiography will be 
required to evaluate the status of vessels in diffi-
cult cases.

16.3.2	 �Blood Investigations

Preoperative blood investigations are always nec-
essary to identify any quiescent infection. The 
previous history of open fractures, postoperative 
persistent wound drainage, and chronic antibiotic 
therapy should raise the suspicion of occult infec-
tion. The blood should be evaluated for erythro-
cyte sedimentation rate (ESR), C-reactive protein 
(CRP), and complete blood count preoperatively. 
Optimal glycemic control with HbA1C <8 is 
essential in patients with diabetes undergoing 
TKA to avoid complications. If the blood param-
eters like ESR and CRP are raised above the cut-
off values, joint aspiration should be analyzed for 
culture and sensitivity.

R. Natesan and S. Dhanasekaran



209

16.3.3	 �Role of Preoperative Knee 
Aspiration

Some authors used preoperative knee aspiration 
performed in every knee to rule out infection 
[8]. There are chances of false-negative results 
because of prior administration of antibiotics, 
flaws in obtaining and transporting the samples, 
and using inadequate culturing techniques [14]. 
Nevertheless, the aspiration will yield a posi-
tive result in infection in many cases. The strat-
egies to improve the yield in the cultures are to 
delay the aspiration at least 2  weeks after the 
administration of the last antibiotics. 
Introduction of bacteriostatic components like 
saline and local anesthetic should be avoided. 
The fluid should be immediately transferred 
into the blood culture bottles and standard con-
tainers. Usage of specialized culture medium 
for atypical organisms is also warranted. To 
improve the culture yield, an extended period 
of incubation from 14 to 21 days allows isola-
tion of slow-growing organisms like 
Propionibacterium acnes and some coagulase-
negative staphylococci [14].

16.4	 �Surgical Considerations

16.4.1	 �Incision and Exposure

The soft tissue defect spectrum ranges from mul-
tiple scars, scars that are adherent to the underly-
ing bone to previous skin grafts or flaps 
(Fig. 16.1). The incision is sometimes dictated by 
the previous scar and the most recent incision 
should be used if sufficient exposure is gained. 
The most lateral usable incision should be 
selected to avoid devascularization and skin 
necrosis. This is because the fascial perforators 
arise from the medial aspect of the knee [8]. The 
previous horizontal incision can be crossed by a 
longitudinal incision at the right angle [2]. The 
plastic surgery consultation should be done in the 
presence of multiple scars or previous plastic 
procedures over the incision site to evaluate the 
risk of skin necrosis. The need for any local flaps 
should be planned before surgery.

One of the most common problems with PTA is 
knee stiffness. This can be addressed by arthroly-
sis of the suprapatellar pouch, removing the fibrous 
tissue and clearing the medial and lateral gutters, 

a b c d

Fig. 16.1  Clinical pictures showing the various spectrum 
of soft tissue defects (a) previous adherent skin graft and 
flaps involving the entire knee (b) previous skin graft over 

the incision area (c) two longitudinal scars after fracture 
fixation (d) previous horizontal incision can be crossed by 
a longitudinal incision at the right angle
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and retro-patellar fat pad removal. If adequate 
flexion could not be achieved after these maneu-
vers, an extended approach like quadriceps snip 
(Fig. 16.2a), VY turndown (Fig. 16.2b), or tibial 

tubercle osteotomy (Figs. 16.3 and 16.4) may be 
needed. Massin et al. used tibial tubercle osteot-
omy in patients with knee stiffness and patella baja 
and found no compromise in flexion range of 

a b

Fig. 16.2  Diagram showing (a) quadriceps snip and (b) Coonse–Adams V-Y turndown procedures for extensile knee 
exposure in knee stiffness

a b c d

Fig. 16.3  (a) Picture showing initiation of tibial tubercle 
osteotomy with saw blade in a stiff knee after posttrau-
matic arthritis (b) elevation of tibial tubercle osteotomy 
fragment with stacked osteotomes (c) arrow showing the 

tibial tubercle fragment (d) after final implantation, tibial 
tubercle fragment closed with ethibond sutures and aug-
mented with cancellous autograft
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motion postoperatively [12]. In the case of patella 
baja, tibial tubercle osteotomy allows slight proxi-
mal recession. Lateral retinacular release may be 
needed for facilitating knee exposure or if there is 
a presence of patellar maltracking.

16.4.2	 �Hardware Removal 
and Timing of Surgery

Hardware removal can be encountered in three 
ways.

	1.	 Simultaneous complete hardware removal 
and TKA.  In the presence of normal labora-
tory parameters like ESR and CRP, good knee 
range of motion and optimized comorbid con-
ditions, simultaneous implant removal and 
TKA can be planned. Simultaneous hardware 
removal and TKA may require more than one 
incision and may increase the chance of con-
tamination and skin necrosis [15].

	2.	 Partial hardware removal and TKA can be 
done. Complete removal of the hardware may 
not be always necessary and only the hard-

ware which hinders the preparation or implan-
tation of the TKA implants can be removed 
(Fig. 16.5).

	3.	 Two-stage procedure, where hardware 
removal and TKA in a staged manner. The 
indications for two-stage removal are long-
standing implants with broken screws, long 
duration procedure with potential soft tissue 
damage, uncontrolled diabetes, knee stiffness, 
morbid obesity, and doubtful unhealthy tissue 
suspicion of infection.

The implants should be assessed for the length 
of the time that was in situ, because removal may 
be difficult in remote fixations. In a failed fixa-
tion, often the hardware is damaged. Hence, the 
appropriate and comprehensive implant removal 
set should be arranged like universal nail extrac-
tor, broken screw removal set, high-speed metal 
cutting burrs, etc. It is necessary to bypass the 
screw holes left by hardware removal with an 
intramedullary stem to avoid the risk of refrac-
ture. Bergen et al. found the timing of hardware 
removal not associated with any difference in 
complication rate [5].

a b

Fig. 16.4  Radiographs of the same patient in Fig. 16.3 
showing (a) Posttraumatic arthritis with distal femur plate 
in situ with stiff knee (b) exposure by tibial tubercle oste-

otomy and stem augmentation to bypass the screw holes 
stress riser
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16.4.3	 �Joint Reconstruction 
and Bone Loss Management

The goals in TKA for posttraumatic arthritis 
are joint line restoration, bone defect recon-
struction, and ligament balancing. Recreation 
of the joint line is essential for the optimal 
function of the collateral ligaments and exten-
sor mechanism. The various landmarks should 
be used in the distorted bony anatomy like 
meniscal scars, tibial tuberosity, fibular head, 
medial and lateral epicondyles. After defining 
the joint line, bone loss should be reconstructed 
appropriately.

Bone loss restoration gives primary stability to 
the implants [1]. PTA will often result in either 
contained defect which can be managed with mor-
selized bone grafts or uncontained bone loss. The 
various options for bone defect management are 
stems, metal augments, allografts, resected bone, 
metaphyseal sleeves, and trabecular metal cones. 
This decision is based on peroperative size of the 
uncontained defects persisting after the bone cuts.

After reconstituting the bone loss, the compe-
tence of the collateral ligaments should be checked. 
If there is pseudo-instability due to bone defects, 
ligaments will regain competence after reconstruct-
ing the bone loss (Figs. 16.6 and 16.7). Higher level 

a b

Fig. 16.5  (a) Posttraumatic arthritis with the proximal tibial plate in situ (b) Partial removal of the proximal screws 
which hinders the tibial component removed and total knee arthroplasty done

a b c d

Fig. 16.6  (a) Posttraumatic arthritis with a severe bone 
defect in the lateral tibial condyle and buttress plate in situ 
(b) Varus and valgus stress view showing the magnitude 
of bone defect and pseudo-instability (c) hip-to-ankle 

alignment radiograph showing severe valgus deformity 
(d) management of bone loss by total knee arthroplasty 
with metaphyseal sleeves and screw augmentation
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of constraint implant is used if there is compromise 
in collateral ligaments, which is critical in achiev-
ing long-term survivorship [10]. Correcting the 
extraarticular deformity by extensive intraarticular 
release may damage the collateral stability, which 
also necessitates the need for constrained implants. 
In severe extraarticular deformity, corrective oste-
otomy will be required either as a simultaneous or 
staged procedure [16]. The presence of malunion 
with metaphyseo-diaphyseal mismatch warrants 
for use of “offset” stems.

16.4.4	 �Implant Selection

The choice of the implant is decided by the size of 
the bone loss and competence of the collateral liga-
ments. In a minimal contained bone loss situation, 
if the joint stability is achievable by primary cruci-
ate-retaining and posterior stabilized implants, then 
it will be sufficient. The choice is based on the 
integrity of the posterior cruciate ligament, sur-
geon’s expertise and choice [10] (Fig. 16.8). Scott 
et al. managed primary cruciate-retaining implants 

a b c d

e f g h

Fig. 16.7  Intraoperative pictures of the same patient in 
Fig. 16.6 showing (a and b) severe lateral tibial and femo-
ral condyle bone defect (c) depth of the defect after proxi-
mal tibial cut (d) preparation for the sleeve (e) the defect 

augmented with both sleeves and screw (f) placement of 
final tibial component (g and h) anterior and lateral pic-
ture showing the final implantation of the components

a b c

Fig. 16.8  (a and b) Posttraumatic varus malunion of the distal femoral condyle (c) Total knee arthroplasty using 
computer-assisted navigation with implants in optimal alignment
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in 87% of the patients without augmented tibial 
stems needed in 35% [17].

The presence of arthrofibrosis and subsequent 
extensive release may warrant a posterior stabi-
lized implant [10] (Fig. 16.9).

The intramedullary stem augmentation should 
be done in a compromised metaphyseal bone 
stock situation to prevent implant subsidence [2] 
(Figs.  16.4 and 16.10). The stem offloads the 

stress in the metaphysis and prevents premature 
failure. It acts as a load-sharing device and 
bypasses the stress risers resulting from the hard-
ware removal and damaged metaphyseal bone. 
The stems help to restore the joint alignment and 
help in aligning the component position.

Epiphyseal bone loss is common in the PTA 
knees and metaphyseal fixation has several distinct 
advantages. This region is more vascularized and 

a b

Fig. 16.9  (a) Posttraumatic arthritis with proximal tibial varus malunion (b) Total knee arthroplasty with screw and 
stem augmentation

a b

Fig. 16.10  (a) Posttraumatic arthritis with proximal tibia malunion with valgus deformity (b) Total knee arthroplasty 
with tibial stem augmentation
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mostly not affected by bone loss. Martin-Hernandez 
et al. [18]. used metaphyseal sleeves for PTA and 
showed 100% survival at a mean follow-up of 
79  months. The porous titanium metaphyseal 
sleeves allow filling of bone defects, improves 
osseointegration, provides load sharing, reduces 
stress shielding, and achieves axial and rotational 
stability (Fig.  16.6). Trabecular metal cones are 
used for filling the metaphyseal defects and act like 
structural grafts. The metaphyseal sleeves and 
cones are indicated in type 3 Anderson Orthopaedic 
Research Institute (AORI) classification defects.

Often the PTA will be associated with arthrofi-
brosis, rigid deformities with ligamentous incom-

petence. About 10% of the PTA patients may have 
severe ligamentous instability and balancing this 
knee might involve extensive release which might 
compromise the collateral ligament stability [15]. 
The constrained knee prosthesis should be 
selected to achieve the ligament balance in the 
event of a ligamentous compromise (Fig. 16.11).

Rai et  al. used constrained condylar knee in 
complex deformities after PTA and showed 
excellent clinical outcome, regain of function, 
and survival rate of 94.7% at an average of 
6.5  years follow-up [19]. If there is complete 
ligament disruption, then the option of hinge 
prosthesis is chosen (Fig. 16.12).

a b

Fig. 16.11  (a) Posttraumatic arthritis with distal femur nonunion, ligamentous insufficiency, and distal femur dual 
plates in situ (b) Total knee arthroplasty with rotating hinge prosthesis

a b c d

Fig. 16.12  (a–c) Posttraumatic arthritis with severe ligamentous insufficiency (d) Total knee arthroplasty with rotating 
hinge prosthesis
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In severe bone loss or acute severe commi-
nuted fracture involving the distal femoral con-
dyle, distal femoral replacement implants may be 

chosen (Figs.  16.13 and 16.14). The algorithm 
for the management of posttraumatic arthritis is 
elucidated in Fig. 16.15.

a b

Fig. 16.13  (a) Nonunion of distal femur condyle with the broken implant in situ (b) Implant removal and distal femur 
replacement with modular mega-prosthesis

a b

Fig. 16.14  (a) Posttraumatic arthritis with distal femur 
nonunion with multiple previous osteosynthesis, fibular 
strut graft, and distal femur dual plates in situ (b) Implant 

removal and distal femur replacement with modular 
mega-prosthesis
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16.5	 �TKA After Intramedullary 
Nailing

Most diaphyseal fractures of the tibia are treated 
with intramedullary nailing. There are technical 
challenges in the placement of the tibial compo-
nents with the intramedullary nail in situ 
(Fig. 16.16). As the need for TKA increases, this 
combination may be encountered more fre-
quently in the future [20, 21]. Kolz et al. showed 
that the presence of intramedullary nail has not 
increased the chances of infection and knee stiff-
ness [20]. Preoperative radiographs should be 
evaluated for possible nail interference with the 
tibial keel. TKA can be proceeded if the intra-
medullary nail does not touch the tibial keel.

If there is concern regarding the possible nail 
interference, one option is that the intramedullary 
nail can be removed and TKA can be performed 
in a simultaneous or staged manner (Fig. 16.17).

The other option is placing the tibial compo-
nent without complete removal of the intramed-
ullary nail. There are a few technical factors that 
can be considered. They are selecting the implant 

with a reduced keel length of the tibia or using 
the uncemented components which will not 
require deep tibial keel preparation. Opting for 
posterior stabilized implants is another option 
that requires less tibial slope preparation such 
that it will not impinge on the nail as compared to 
the cruciate-retaining components [21]. The 
proximal part of the nail can be modified using a 
metal cutting burr, so that the tibial component 
can be accommodated [20] (Figs.  16.18 and 
16.19).

16.6	 �Computer-Assisted Surgery 
(CAS)

In the presence of hardware in the intramedullary 
canal, it is not possible to use the conventional 
instruments with intramedullary jigs. CAS helps 
to avoid the hardware removal, precludes the 
stress risers at the screw hole, and improves the 
component alignment (Fig. 16.20). The presence 
of angular deformity and canal sclerosis preclude 
the use of an intramedullary guide and CAS will 

Posttraumatic arthritis

Articular

Ligament status

Stable
(intact ligaments)

Without bone defect

Primary TKA
(CR/PS) Articular defect Metaphyseal defect Partial disruption

Complete ligament
damage

Severe bone loss
with ligament

damage

Modular
megaprosthesisHinge prosthesis

Varus-valgus
constrained prosthesis

Stem/ Metaphyseal
sleeves/ Cones

Screw/ cement
augmentation

With bone defect
(Pseudo-instability)

Unstable
(Ligament compromise)

Extraarticular

Mild

TKA with intraoperative
ligament balancing

Extraarticular Osteotomy
and TKA

Severe

Fig. 16.15  Algorithm for the management of posttraumatic arthritis
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guide in taking accurate bone cuts [22]. Tani 
et  al. [23]. did a comparative study in patients 
with extraarticular deformity with and without 
CAS. They showed the rate of outliers is lower in 
the navigation group and helps in achieving bet-
ter clinical and radiological outcomes.

CAS helps to assist in the correct placement of 
cutting guides and implants in the background of 
distorted anatomical landmarks. The CAS sys-
tem has the advantage of reliable component 
placement in presence of tibial and femoral 
deformities. It may also reduce blood loss and 

negates the problems associated with using intra-
medullary guides. The disadvantages are 
increased cost and longer operating times [16].

16.7	 �Primary Arthroplasty 
for Acute Fractures Around 
the Knee

In elderly patients, the incidence of tibial plateau 
fracture is around 8% [24, 25]. There is renewed 
interest in primary arthroplasty for acute frac-

a b

Fig. 16.16  (a) Posttraumatic arthritis with interlocking nail in situ (b) Nail removal and total knee arthroplasty 
implants in situ

a b c d

Fig. 16.17  (a, b) Posttraumatic arthritis with the interlocking nail in situ and extraarticular deformity in the tibia (c,  d) 
Nail removal and total knee arthroplasty implants in situ
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a b c d

Fig. 16.18  (a and b) Posttraumatic arthritis with severe 
varus deformity and intramedullary nail in situ (c and d) 
Exposure done by tibial tubercle osteotomy, the proximal 

part of the nail cut using a metal cutting burr, and total 
knee arthroplasty implants in situ

a b c

e f g h

d

Fig. 16.19  Intraoperative picture of the same patient in 
Fig.  16.18 showing (a and b) tibial tubercle osteotomy 
and exposed intramedullary nail in situ (c) proximal part 
of the nail exposed (d) arrow showing metal cutting burr 
used to modify the proximal part of the nail to accommo-

date the tibial keel (e) cut proximal part of the nail (f) 
posteromedial bone defect managed with screw augmen-
tation (g and h) implantation of the final components and 
closure of tibial tubercle osteotomy by ethibond sutures
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tures around the knee. It is because of the high 
failure rate and poor results associated with inter-
nal fixation in this subgroup of patients [26]. The 
challenges are underlying osteoporosis which 
makes difficulty in fracture fixation, poor out-
come due to preexisting arthritis, delayed weight-
bearing leading to medical complications, and 
morbidity associated with revision surgery [27]. 
The indications for primary acute TKA are 
elderly patients with preexisting osteoarthritis of 
the knee, non-reconstructible articular fractures 
with underlying severe osteoporosis [28] 
(Fig. 16.21).

The advantages are early mobilization, imme-
diate weight-bearing, better functional out-
comes, eliminating the fracture healing 
problems, and reduces the reoperation rates [24]. 
The word of caution is that it should not be per-
formed routinely for all the periarticular frac-
tures. TKA in the acute setting is technically 
more demanding and should be performed by 
experienced arthroplasty surgeons considering 
the severity of metaphyseal bone loss and associ-
ated ligamentous injury. There may be disrup-
tion of the anatomical landmarks and simulates 
like performing a revision TKA [25]. It may 

a b c

Fig. 16.20  (a, b) Posttraumatic arthritis with the intramedullary nail in situ (c) Total knee arthroplasty using computer-
assisted navigation

b c da

Fig. 16.21  (a, b) Acute comminuted distal femur fracture with severe osteoporosis and underlying osteoarthritis in an 
elderly female. (c, d) Primary total knee arthroplasty with hinge prosthesis
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require constrained implants, stems, sleeves, or 
cones for filling the metaphyseal defects, hinged 
components for bony and ligamentous insuffi-
ciency, and distal femoral replacement. Even 
though the functional results are good, the com-
plication rate remains high [24, 25]. Kini et al. 
suggested computer-assisted navigation helps in 
accurate component positioning and restoring 
the mechanical axis [25].

Appleton et al. reported the largest case series 
of 52 patients undergoing fixed-hinge stemmed 
total knee replacement for distal femoral frac-
tures with poor preoperative mobility and medi-
cally frail patients [27]. They reported high 
1-year mortality of 41% and the most common 
postoperative complication was periprosthetic 
fractures. Bettin et al. showed good results using 
cemented modular rotating hinge distal femoral 
endoprosthesis for acute distal femoral fractures. 
They concluded that primary arthroplasty allows 
immediate full weight-bearing and restores the 
patient’s preoperative functional status in most 
patients [29]. Haufe et al. used hinge prosthesis 
in 80% of patients with acute proximal tibial 
fractures for orthogeriatric patients and showed 
good clinical results if done with proper indica-
tions [30].

The surgical pearls for encountering the TKA 
are elucidated systematically by Hsu et al. [31]. 
For the distal femur fractures, a good exposure by 
medial parapatellar approach and clearing out the 
medial and lateral gutters are made. After com-
pletely exposing the distal femur, cerclage wires 
are to be placed in the diaphysis to prevent the 
propagation of the fracture. Then, the integrity of 
the medial and lateral femoral column is assessed 
for reconstruction. The fracture fragments are 
secured with a contoured reconstruction plate 
and screws and standard arthroplasty is per-
formed. The stems may be used for diaphyseal 
fixation and sleeves can be used for filling and 
stabilizing the metaphysis to unload the stress at 
the fracture site. In case of severe comminuted 
non-reconstructible articular fractures or com-
plete ligament disruption, distal femur replace-
ment with modular mega-prosthesis should be 
opted. The joint line, posterior condylar offset, 

and femoral rotation should be restored by using 
various anatomical landmarks.

TKA in proximal tibial fractures is still more 
complex. The prerequisites are to establish a sta-
ble tibial platform and reconstitute the joint line. 
After adequate exposure, the medial and lateral 
plateau fracture is evaluated for its integrity and 
reconstructed to provide a solid platform for the 
tibial prosthesis. Intramedullary guides may help 
in stabilizing the shaft and taking appropriate 
cuts. If the fracture fragments are large, it must be 
stably fixed with internal fixation and can be aug-
mented with the stem. If there is doubt in the liga-
ment integrity, then constrained components 
should be used. The tibial tubercle involvement 
leads to chances of nonunion and can be a contra-
indication for doing TKA [10].

16.8	 �Complications: How to Avoid 
and Tackle Them?

TKA for posttraumatic arthritis have shown high 
rate of complications between 26% and 60% in 
the literature [2, 8, 9, 17, 32, 33]. PTA knees have 
complex joint deformities, previous multiple pro-
cedures leading to soft tissue compromise and 
associated arthrofibrosis [7]. These factors lead 
to an increased chance of complications in the 
PTA group when compared with the primary 
osteoarthritis group. The various preoperative 
risk factors associated with unsatisfactory out-
comes are complex deformities like combined 
tibial and femoral involvement [34], compromise 
of soft tissue envelope [34], patella baja [22], 
multiple previous surgeries [35], collateral liga-
ment insufficiency and arthrofibrosis [36]. The 
impact of PTA on postoperative outcome after 
TKA shows that higher incidence of peripros-
thetic joint infection, wound complications, knee 
stiffness, and decreased implant survivorship [7, 
37].

The study from Mayo clinic with 15  years 
follow-up of TKA for previous proximal tibial 
fractures reported more than 90% of complica-
tions occurred within 2 years after TKA [38]. In 
a national database study comparing 674 post-
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traumatic TKA with 67,675 primary TKA, Kester 
et al. reported an increased need for transfusion, 
length of hospital stays, and 30-day readmission 
rate in the posttraumatic arthritis group [6, 39]. 
Ge et  al. showed that the post-fracture TKA 
cohort has an increased complication rate like 
surgical site infection and a 6.7-fold increase in 
90-day readmission rate compared to the previ-
ous soft tissue trauma cohort [35].

16.8.1	 �Infection

Prosthetic joint infection is the most worrisome 
complication following TKA.  The complex 
deformities, previous multiple procedures, pres-
ence of prior hardware, increased operative time 
contribute to surgical site infection. The overall 
infection rate secondary to PTA ranges between 
3.4 and 9.6% in the literature [19]. Infection is 
the most common cause of revision in patients 
undergoing TKA for PTA [40, 41]. A recent com-
parative study on a large national database also 
shows PTA patients having a statistically signifi-
cant increase in the incidence of superficial and 
deep wound infection when compared with the 
osteoarthritis group [42].

A high index of suspicion is needed for a 
possibility of hidden infection in a previously 
operated knee with retained hardware. 
Preoperative antibiotics should be given after 
taking the intraoperative cultures. If there is sus-
picion of infection, then two-stage revision 
should be opted. The antibiotic-impregnated 
cement can be used in patients with higher risk 
of infection [8]. Saleh et  al. reported a 20% 
infection rate and recommended intraoperative 
frozen section analysis even if the preoperative 
cultures are negative [8].

16.8.2	 �Skin Problems

The arteriole plexus over the knee gets damages 
in the previous knee surgeries. Wound healing 
complications are a significant issue in a compro-
mised soft tissue envelope. Principles in soft tis-
sue handling are making adequate skin bridges 

between the previous scars, sharp dissection with 
full-thickness flaps without undermining, and 
carefully avoiding forceful retraction. Meticulous 
hemostasis and tension-free wound closure are 
also recommended for avoiding wound necrosis 
and dehiscence [43].

16.8.3	 �Postoperative Knee Stiffness

Scott et al. [17]. reported about 13% of patients 
(4 out of 31) developed knee stiffness and 
required manipulation under anesthesia. Knee 
stiffness is a frequent complication and needs 
proper preoperative counseling [44]. Rai et  al. 
found significant improvement in the postopera-
tive range of motion. They suggested the proper 
intraoperative balancing of the knee along with 
postoperative rehabilitation helps to improve the 
postoperative range of knee motion [19].

16.8.4	 �Instability

El-Galaly et  al. [45]. showed instability is the 
major cause of revision in the posttraumatic 
group. This can be attributed to the preceding 
injury and ligament damage during hardware 
removal. The authors cautioned the intraopera-
tive meticulous ligament balancing and choosing 
the optimal implants to address the instability.

16.8.5	 �Extensor Mechanism 
Disruption

This is a catastrophic complication that can affect 
the functional outcome after TKA and the inci-
dence is as high as 8 to 13% [15, 46]. It can occur 
either intraoperatively or postoperatively. 
Exposure in a previous stiff knee with quadriceps 
contracture can lead to disruption of the patellar 
tendon. Extensile approaches like tibial tubercle 
osteotomy, V-Y quadricepsplasty, or rectus snip 
may be necessary to avoid those complications. A 
smooth pin placed at the patellar tendon also 
helps in preventing the avulsion. Massin et  al. 
reported that about 75% of patients with severe 
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stiff knees had postoperative complications like 
patellar tendon avulsion and infection [12].

Performing the systematic lateral retinacular 
release and avoiding patellar eversion are also 
described to reduce its incidence [15]. 
Postoperatively, tendon ruptures occur in patients 
on long-term steroids, diabetes, after extensive 
lateral release leading to devascularization and 
sudden hyperflexion from acute trauma [8]. It can 
be managed by direct repair augmented with 
patella-tibial cerclage protection or reconstructed 
with autologous graft or allograft.

16.8.6	 �Malalignment

The critical factor to ensure the longevity of the 
implant is achieving proper mechanical align-
ment [16]. Malalignment is an important con-
cern when TKA is performed with conventional 
instruments. Lonner et  al. [2]. reported 26% 
aseptic failures and poor outcomes due to 
malalignment. This is because of the distortion 
of the anatomical landmarks. Papadopoulos 
et al. [33]. noted over half of their patients had 
suboptimal positioning of the components and 
residual deformity. The computer-assisted navi-
gation may help to achieve proper alignment in 
distorted anatomy. The stemmed tibial implants 
are recommended to avoid malalignment and 
subsidence [2].

16.9	 �Clinical Outcomes 
and Survivorship

Overall the literature shows TKA is an effective 
treatment in terms of improvement in the quality 
of life, functional parameters, pain reduction, and 
improvement in the knee range of motion. 
Although patients have significant improvement 
compared to the preoperative disability, the over-
all postoperative scores remained low compared 
to osteoarthritis patients. This difference can be 
primarily attributed to the poorer preoperative 
scores due to unstable knees when compared 
with non-PTA patients [7, 47].

Weiss et al. suggested that the important factor 
which influences the outcome after TKA is the 
initial fracture treatment like proper soft tissue 
handling, minimal periosteal stripping, anatomic 
reduction, and restoring the alignment [46]. 
Patients with instability needed earlier TKA than 
those patients with malunion. Scott et  al. con-
cluded that postoperative patient-reported out-
come measures were comparable to patients with 
primary osteoarthritis, although a higher rate of 
intra-and-postoperative complications is noted in 
the PTA group [17].

Historically, TKA for posttraumatic arthritis 
showed overall inferior survival results in the lit-
erature. In a registry-based study on 52,518 
patients, El-Galaly et al. [45]. showed TKA for 
posttraumatic arthritis has an increased risk of 
early and medium-term revision. But, after 
5 years, there is no significant difference in the 
risk of revision when compared to TKA for 
osteoarthritis. Lunebourg et  al. reported lower 
ten-year survival of 79% at 10 years for posttrau-
matic arthritis compared to 99% in the primary 
osteoarthritis group [3]. The posttraumatic arthri-
tis group had poor clinical results in terms of 
quality of life, but there is an equal subjective and 
functional improvement from the baseline scores 
compared to the primary osteoarthritis group. 
About one-fifth of the patient required reopera-
tion within 2  years from the index surgery [3]. 
Houdek et al. concluded that TKA for the post-
traumatic condition has a worse outcome and 1 in 
4 patients tend to have revision by 15 years [43].

On contrary, recent studies found no differ-
ence in the functional outcome in patients with 
prior tibial plateau fracture at an average of 
6.7 years in a prospective matched control study 
[15]. The long-term study from Mayo clinic 
shows survival free of revision for aseptic loosen-
ing is 96% at 15 years for TKA after tibial pla-
teau fractures. They suggested excellent 
long-term survivorship similar to TKA for degen-
erative arthritis [38]. The survival rate of 89% at 
10 years and a 60% satisfaction rate of reported 
in a multicenter nationwide study among 263 
patients [48]. Khoshbin et al. [41]. concluded sig-
nificant improvement in patient-related outcome 
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measures comparable to TKA for osteoarthritis. 
The modern reconstruction techniques using bet-
ter implant designs, judicious use of stem and 
augments, and proper soft tissue handling can be 
attributed to improvement in functional outcome 
and implant survivorship.

16.10	 �Summary

Total knee arthroplasty in post-trauma and failed 
fixations is demanding and challenging, for which 
preoperative planning is essential to manage and 
achieve a good functional outcome. Stiffness, 
bone loss, instability, and retained hardware are 
major challenges encountered, hence caution and 
high-level expertise are warranted. Chances of 
latent infection should be considered, investigated 
and patients thoroughly counseled for potential 
postoperative complication. The bone defect and 
ligament stability should be adequately managed 
with proper implants and constraint level should 
be appropriately selected. However, total knee 
arthroplasty in these situation gives significant 
improvement in the functional outcome. 
Therefore, proper surgical execution is necessary 
for best long-term results.
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