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Allotransplantation of vascularized knee joints is a novel

approach in orthopaedic surgery.

It was invented for patients suffering from the total loss

of a knee joint including the extensor apparatus (patella,

patella ligament, quadriceps tendon), caused by major

trauma or post-traumatic infection [1].

Since 1994 grafting of three femoral diaphyses and five

knee joints have been reported by our group [2,3]. In the

follow up of the patients the main complication was late

allograft rejection, which unfortunately led to above knee

amputation in three cases.

The key problem was how to monitor rejection crisis.

Different to the hand transplantations, underwent by

Dubernard et al. [4] and Jones et al. [5], the rejection

status of the grafted knee cannot be observed by watching

the skin colour or by taking skin biopsies. Because of this

limitation, only indirect diagnostics like nuclear scintigra-

phy and single photon emission computerized tomogra-

phy (SPECT) were available to gain information about

the microcirculation of the graft [6].

In April 2002, we performed the sixth vascularized knee

joint transplantation with an improved treatment proto-

col at the Berufsgenossenschaftliche Unfallklinik Murnau,

Germany. The surgical technique remained unchanged, as

published earlier [1,3].

As a new method to monitor early signs of graft rejec-

tion a block of donor skin and subcutaneous tissue with

vascular pedicle was transplanted with the graft and inser-

ted into the skin of the recipient (sentinel skin graft). A

similar technique had previously been published by Lanz-

etta et al. in their hand transplantation project, where an

additional full-thickness skin was transplanted onto the

left hip area [7]. This skin served as a source of biopsies

and as an additional area to monitor rejection, hence

called ‘distant sentinel skin graft’ [7].

Immunosuppression was started immediately after rep-

erfusion with a quadruple induction therapy for the first

7 days: antithymocyte globulin (ATG; 4 mg/kg BW i.v.),

methylprednisolone (250 mg i.v.), FK 506 (tacrolimus;

Prograf� (Astellas GmbH (former Fujisawa), Munich,

Germany), 10 mg p.o.) and mycophenolate mofetil

(MMF; Cellcept� (Roche Registration Limited, UK), 2 g).

From the beginning of the second week immunosuppres-

sion was reduced to an oral triple therapy with FK 506,

MMF and methylprednisolone (10 mg p.o.).

The patient was discared 8 weeks after surgery, half

weight-bearing and returned to his previous job after

6 months. About 1.5 years after transplantation the clin-

ical follow up showed a good range of motion and a

completely integrated sentinel skin graft (Fig. 1a and b).

(a)
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Figure 1 (a) Range of motion 1.5 years after transplantation and (b)

completely integrated sentinel skin graft and autologous mesh graft.
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Whereas 2 years and 4 months after transplantation,

the patient noticed redness and itching pain of the senti-

nel skin graft at his lateral tight (Fig. 2).

We suspected a rejection crises and took a skin biopsy.

Histological examination showed an extensive perivascular-

ly and intravascularly arranged infiltration of the dermal

stroma by numerous activated mononuclear lymphatic cells

along with few perivascular granulocytes (Fig. 3a).

Due to the perivascular arrangement and activation of

lymphoid cells, acute cellular transplant rejection was

diagnosed. Immediately, treatment with high-dose ster-

oids (methylprednisolone 250 mg) was started for 3 days

and reduced stepwise over 2 weeks.

Two days following the skin biopsy an arthroscopy of

the grafted knee was performed and biopsies taken. The

histological analysis of the synovial sample revealed the

same signs of acute rejection as the sentinel skin graft

biopsy (Fig. 3b). With steroid therapy the inflammation

of the grafted skin vanished and the patient was dis-

charged.

In conclusion, the sentinel skin graft enabled us to

monitor acute rejection by clinical and histological exam-

ination. Thus, rejection of the graft could be avoided by

rapid treatment with high-dose steroids. Up to now,

4 years after transplantation, the graft is vital. The patient

is mobilized with full weight-bearing and the range of

motion of the knee joint is satisfactory.
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Figure 2 Clinical examination: redness and inflammation of the senti-

nel skin graft at the lateral tight indicating acute rejection.
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Figure 3 (a) Histology of sentinel skin graft: extensive perivascularly

and intravascularly arranged infiltration of the dermal stoma by activa-

ted mononuclear lymphatic cells. (b) Histology of synovia: infiltration by

activated mononuclear lymphatic cells consistent with acute rejection.
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