	Age (yr)


Donor 


Recipient 
	27

64

	Diagnosis
	pT3N0M0 penile squamous cell carcinoma status post sub-total penectomy and bilateral inguinal lymph node dissections

	Anatomic deficit
	Glans and majority of penile shaft; left with penile 3cm penile stump

	Functional limitations
	Unable to direct urine, non-existent sexual function

	Total allograft ischemia time (hr)
	2.5

	Blood type


Donor


Recipient 
	B, Rh-positive

B, Rh-positive

	Panel reactive antibodies
	0%

	Cytomegalovirus IgG


Donor 


Recipient


	Positive

Positive

	Duration of operation (hr)
	15

	Blood loss (mL)
	50


Table 1 - Selected Characteristics of the Donor and Patient

Supplemental Appendix
Operative procedure
Donor procurement

The allograft was procured from an otherwise previously healthy 27-year-old brain-dead donor with no known genitourinary history.  We procured the allograft with bilateral skin islands based on the external pudendal vessels to maintain perfusion to the proximal penile shaft skin.  Bilateral vascularized fasciocutaneous flaps were obtained to include the external pudendal vessels back towards the origin of the femoral vessels. The penis was dissected at the base off the pubic rami dorsally, and more proximally ventrally at the level of the penile bulb for adequate urethral length.  In preparation of the allograft, a large deep dorsal vein was identified.  Both dorsal arteries, both dorsal nerves, and both cavernosal arteries were identified and labeled.  The allograft was preserved with University of Wisconsin solution prior to ice storage and transport.
Transplantation procedure

The procedure began with a right sided groin dissection for exposure of the femoral vessels.  The right side was chosen due to a history of radical inguinal lymphadenectomy on the left and superficial inguinal lymphadenectomy on the right for the treatment of his penile cancer.

The penile skin was excised with a circumferential de-gloving incision down to the level of Buck’s fascia.  The dorsal neurovascular bundles were identified and freed.  The corporal bodies were transected and both cavernosal arteries were identified.  A spatulated urethral anastomosis was performed first over a Foley catheter to create scaffolding for the subsequent, delicate neurovascular reconstructions.  Next, the postero-lateral aspects of the corporal bodies were anastomosed. The cavernosal arteries were then anastomosed microscopically followed by anterior completion of corporal body anastomoses.  The deep dorsal vein was anastomosed for outflow drainage of blood.

Both recipient dorsal arteries were stenotic as well as the left donor artery.  Therefore, we harvested a vein graft from the distal leg, which was reversed and anastomosed end-to-side to the superficial femoral artery.  The distal venous graft was anastomosed to the right dorsal artery to provide blood supply to the shaft and distal glans. 

We attempted end-to-side anastomosis of the external pudendal artery on the right side of the allograft to the recipient’s femoral artery but thrombosis developed shortly after.  Given the excellent vascular flow to the allograft by clinical examination and Doppler ultrasound, we did not attempt to re-anastomose the external pudendal artery as this was deemed to be clinically non-essential.  We noted that the two cavernosal arteries and right dorsal artery were sufficient to provide perfusion to the entire allograft, including both of the external pudendal fasciocutaneous extensions. 

There was a 2-cm gap between the recipient and the allograft dorsal penile nerves, therefore the neurorrhaphies were bridged with cadaveric allograft using microanastomotic techniques.

Subsequent skin approximation and closed drainage were performed. The patient was extubated and awoken from anesthesia in a stable condition.
Event timeline:

Day 0 (surgery):

· Administration of antithymocyte globulin (1.5mg/kg/day), mycophenolate mofetil (1g BID), methylprednisolone (500mg)

· Complication: unable to anastomose dorsal artery primarily, utilized vein graft from leg

· Complication: return to OR for exploration of ischemic right skin flap and wound dehiscence

Week 1 (days 1-7)

· Administration of antithymocyte globulin (1.5mg/kg/day) and methylprednisolone (100mg BID, 80mg BID on POD 1-2 with continued taper down to 20mg po qd), mycophenolate mofetil (1g BID), tacrolimus (target trough level 15-18 ng/mL)

· IV vancomycin, IV piperacillin/tazobactam, IV fluconazole, PO vancomycin

· Valcyte 500 BID, sulfamethoxaxole/trimethoprim 400/80mg QD

· ASA 325mg, heparin IV with PTT goal pf 40-60

· Complication: return to OR day 2 for hematoma evacuation. Received 2u pRBC intraoperatively.

Week 2 (days 8-14)

· Maintenance of immunosuppression and antimicrobial prophylaxis

· PO vancomycin

· Tadalafil 2.5mg QD

· Complication: tacrolimus toxicity (trough levels of 20.6) on POD 9 with hyperkalemia (treated with furosemide and kayexalate)

Week 3 (days 15-21)

· Maintenance immunosuppression and antimicrobial prophylaxis

· PO vancomycin

· Tadalafil 2.5mg QD

· Complication: eschar debridement of right superior skin flap on POD 16 and 17

Week 4 (days 22-28)

· Maintenance of immunosuppression and antimicrobial prophylaxis

· Tadalafil 2.5mg QD

· Peri-catheter urethrogram and voiding cystourethrogram on POD 24: no extravasation. Catheter removed and patient voided to completion
· Discharged home on POD 25

· Readmitted on POD 28 for acute rejection, treated with 2 days of IV methylprednisolone (500mg). 

Week 5 (days 29-35)

· Discharged home POD 31

· Readmitted POD 32 for incomplete resolution of acute rejection, treated with 3 days of IV methylprednisolone (500mg) with taper and 4 days of antithymocyte globulin (1.5mg/kg/day)

Week 6 (days 36-42)

· Discharged home POD 39

Week 7 (days 42-49)

· Readmitted on POD 44 for tacrolimus toxicity (trough levels of 23.9) with hyperkalemia (treated with furosemide and kayexalate)

· Discharged home on POD 46

Figure 8 – Deep dorsal vein anastomosis
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Figure 9 – Vein graft from right femoral artery to right dorsal artery
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Figure 10 – Patient photographs before transplantation, immediately post-operative, and at 6 months post-operatively
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Figure 11 – Tacrolimus trough levels with superimposed methylprednisolone and antithymocyte globulin pulses
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Figure 12 – Allograft biopsy slide images
[image: image5.png]First allograft biopsy (top) A) First allograft biopsy showing intact epidermis with no lymphocytic infiltrate or
apoptosis and minimal inflammation in the superficial dermis (H&E, 200x). B) Transmural lymphocytic infiltrate
with focal karyorrhexis (arrows) in an arteriole in the deep dermis (H&E, 400x). Second allograft biopsy (bottom)
) Focal keratinocyte apoptosis (arrow) and lymphocytic infiltration (arrowheads) in the epidermis (H&E, 400x).
D) Artery with endothelialitis (arrows) and perivascular inflammation (H&E, 400x).




