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Abstract

We report the case of a 56-year-old patient who had
posttraumatic bilateral knee arthritis and underwent
sequential bilateral total knee arthroplasty (TKA). The
left knee joint required 2-stage reconstruction: a free
flap for enhanced soft-tissue coverage and then left
knee TKA. Uniquely, at age 16 years this patient sus-
tained a left tibia grade IlIB high-energy crush injury
in a car crash and underwent reconstruction with
multiple pedicle tube flaps and transfer of soft tis-
sues. Most of that reconstruction was done between
the ages of 16 and 19. At age 56 years, staged TKA
was performed.

To our knowledge; this is the first report of'a knee
reconstructed with pedicle tube flaps for a'grade IlIB
tibial fracture, followed years later by, free-flap cover-
age;before TKAwThis report offers insights and.treat-
ment recommendations through long-term follow-up
of a unique case and a historical perspective on how
reconstructive options have evolved.

for debilitating, degenerative, inflammatory arthritis.
TKA for primary arthritis has a long-term success rate
of 90% or higher at up to 18-year follow-up.'* For posttrau-
matic arthritis, this treatment can be effective, but patients are
at higher risk for complications and poor outcomes.** Since the
advent of microsurgical techniques and pedicled flaps, use of
tube flaps has become limited, making free and fasciocutane-
ous flaps the standard of care in most cases in which soft-tissue
reconstruction is required.®
We report the case of a 56-year-old man who sustained a
fracture of the left tibia and underwent extensive soft-tissue re-
construction (tube flaps, split- and full-thickness skin grafts, free
flaps) of the entire length of the tibia and then TKA. We outline

T otal knee arthroplasty (TKA) is an excellent treatment

this unique treatment and the patient’s long-term follow-up
and outcomes. To our knowledge, this is the only reported case
of TKA with a history of pedicle tube flap reconstruction of a
grade IIIB tibial fracture. The patient provided written informed
consent for print and electronic publication of this case report.

Case Report

A 56-year-old man was referred to our plastic surgery ser-
vice/for assistance in soft-tissue coverage of the left knee in
preparation for TKA. Examination revealed multiple flaps and
incisional scars along the entire length of the leg. Some areas
had abundant soft-tissue, and others, such as the proximal
anterior tibia, had thin, skin-grafted tissue (Figures 1A, 1B). At

Figure 1. Preoperative (A) anterior and (B) lateral photographs of
left lower extremity.
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Figure 3. Preoperative lateral radio-
graph of left leg shows bony length-
ening and fixation still in place.

age 16 years, the patient sustained
a grade IIIB tibia fracture (crush
injury) in a car crash (Figure 2A).
Between the ages of 16 and 19, he
underwent multiple operations,
including tube flap reconstruction
for limb salvage.

Initially, the right abdominal tissue had been raised on top
of the right anterior rectus sheath as a pedicled flap and tubed
to the left forearm (Figure 2B). Three months later, the flap
was disconnected from the abdomen and tubed to cover the
left lower extremity defect (Figures 2C, 2D). After another 3
months, the tube was divided from the forearm and contoured
to the left knee defect (Figures 2D, 2E). In addition, the patient
had multiple skin grafts harvested to cover the tissue donor
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Figure 4. Postoperative free rectus
flap with split-thickness skin graft.
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Figure 2. (A) Left lower extremity in external fixator
showing extensive soft-tissue deformity, at age 16 years.
(B) Abdominal pedicle with tube flap to left forearm, at
age 17 years. Side-by-side (C) photograph and (D) high-
resolution computer-generated image of tube flap
transferred to left lower extremity injury site. (E) Pedicle
graft completely transferred to left lower extremity.

(F) Preoperative photograph of abdominal donor site
from previous flaps.

sites (Figure 2F). Plating and bone grafting provided
fixation of this Gustilo IIIB tibia fracture.

Twenty years after the original injury, the Ilizarov
bone-lengthening procedure was performed to
lengthen and align the patient’s left leg (Figure 3).
Forty years after the original injury, degenerative
joint disease in the right knee was treated with ar-
throplasty, without complication. Left knee arthro-
plasty was required as well, but, secondary to scar-
ring, soft-tissue loss, and unstable skin grafts in the
anteriortibial areagsoft-tissue coverage was required
first. As all local tissue options were exhausted, free
flap was the only option. Preoperative planning in-
cluded anangiogram,which showed 3-vessel pa-
tency of the left leg. The reconstruction was planned
in 2 stages: free rectus flap coverage and, 3 months
later, TKA.

A free rectus flap was harvested from the site of
previous abdominal tube flap harvest. An end-to-end
anastomosis was performed in a retrograde fashion
to the anterior tibial artery. The rectus muscle was
then covered with a split-thickness skin graft (Figure
4). Recovery was uncomplicated, and the flap healed
without issue. Three months later, soft-tissue cover-
age was thick and pliable, and the patient was ready
for TKA. The rectus flap was elevated in accordance
to its previous, pre-arthroplasty medial incisions,
without injuring the vascular pedicle, and TKA was
performed (Figure 5). Postoperative anteroposterior and lateral
radiographs showed good articular alignment (Figures 6A,
6B). The patient healed without any complications, and he
was able to proceed to early physical therapy (Figures 7A, 7B).

Discussion

In the TKA setting, patients with traumatic arthritis are more
susceptible to complications and poor outcomes than are pa-
tients with primary osteoarthritis.** Prior trauma may com-
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promise the soft tissues around the knee and increase the risk
for tissue breakdown and difficulties with ligamentous bal-
ance.*” In a study by Lonner and colleagues,* patients who
underwent TKA forsposttraumatic arthritisthad a-57%zate of
complications, the most common being aseptic failure (26%)
and septic failure (10%). Wound breakdown| that required
muscle-flap coverage oecurred in 6% of patients,, Theréfore,
adequate soft-tissue coverage often plays a vital role in protect-
ing the hardware in this subset of patients.

Preoperative evaluation of a posttraumatic knee should in-
clude assessment of skin condition, soft-tissue bulk, vascular
integrity, and scarring around the knee. Presence of thin skin
and graft adherent to bone creates an unacceptably high risk
for TKA failure caused by skin breakdown and infection. Soft-
tissue reconstruction is a necessary and effective measure for
preventing wound breakdown and deep infection. Pedicled
fasciocutaneous and muscle flaps are commonly used to cover
defects from postoperative complications of TKA. Coverage for
the proximal third of the leg, or the knee, traditionally has
been the pedicled medial gastrocnemius flap; other described
flaps are peroneal, bipedicled fasciocutaneous, and reverse
anterolateral thigh.®" Use of flaps as a preventive in TKA is
more novel.

With recent advances in microsurgery, free flaps have be-
come a viable option for lower extremity reconstruction in
Gustilo grade IIIB and IIIC tibia fractures. Free tissue transfer to
lower extremity wounds has success rates ranging from 91% to
96%."'* Most flap losses are attributed to venous congestion."
Free flaps commonly used for lower extremity reconstruc-
tion are latissimus dorsi muscle, serratus anterior, gracilis,
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Figure 6. Immediate postoperative (A) anteroposterior and
(B) lateral radiographs of left leg show good articular alignment.

Figure 7. Late postoperative (A) anterior and (B) medial views
of left leg.

rectus abdominus, and anterolateral thigh.*"*"*""” Flap choice
is based on defect volume and surface area.® We used a rectus
abdominus muscle flap for our patient because of its adequate
soft-tissue size and large pedicle length, and because we would
be able to conceal the donor site in a previous graft site.
Staged free-flap reconstruction of soft tissues and use of
free flaps concomitant with arthroplasty have been reported
in the literature."™"""® Prophylactic soft-tissue coverage was de-
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scribed by Markovich and colleagues®® as yielding 83% implant
preservation and 100% wound revascularization. Casey and
colleagues' described similar findings, with prophylactic flap
coverage yielding 100% flap survival, and flaps used in TKA
salvage having a higher incidence of amputation. Soft-tissue
integrity should be ensured to avoid complications and the
need for post-TKA soft-tissue salvage. Candidates for prophy-
lactic flap coverage are patients with previous knee surgeries,
flaps, grafts, radiation, multiple scars (particularly parallel and
< 5 cm apart), and history of wound complications or soft-
tissue infections.” Verbist and colleagues'” reported a case of
simultaneous latissimus free flap and revision TKA; the patient
was immobilized for 6 weeks after surgery, and the outcome
was successful. Free flaps successfully used in 1-stage exposed
prosthesis salvage show outcomes of 100% limb salvage and
79% to 91% prosthesis salvage.''” These studies highlight that
both 1-stage and 2-stage free-flap reconstruction of high-risk
arthroplasty patients can have reasonably good outcomes.

Two-stage reconstruction proved successful in our patient’s
case. He was able to start therapy and range of motion early
after TKA because the flap was already healed and stabilized.
His case is unique in that he had extensive scarring from pre-
viously indicated reconstruction techniques. In the past, tube
pedicle flaps had more indications in reconstruction, but now
they are used only in extreme situations, when free flaps and
pedicled flaps are not available.® Bone reconstrugtion is another
interesting aspect here, as our patient underwent left tibia
lengthening 20 years after the original injury, which may have
contributed to the contralateral knee arthritis.

Conclusion

Two-stage free-flap reconstruction is a viable, safe option for
select patients who haveimultiple scars anda history of trauma
and need soft-tissue coverage of the knee before arthroplasty.
Tube flaps have largely been replaced by free-flap reconstruc-
tion and now have applications only in extreme cases. TKA
in cases of posttraumatic arthritis and concomitant soft-tissue
injury requires preoperative assessment and, if necessary, pro-
phylactic soft-tissue reconstruction to decrease the likelihood
of complications.

We have presented the interesting case of a patient who
underwent these 2 reconstruction techniques during differ-
ent periods in the evolution of plastic surgery and orthopedic
surgery techniques. Collaboration between orthopedics and
plastic surgery is essential for good outcomes in this subset
of patients.
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