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: Treatment Options 4> O, L1
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Table 44-1. B
Kidney Transplant Survival Rates for Primary
[ransplants: Current Era
]
DONOR N 5-YR (%)  HALF-LIFE (yr)*
HLA-identical sibling 2189 87 29
One-haplotype sibling 3584 81 19
Spouse 2803 70 18
Other biologically unrelated 3094 78 18
Deceased 34,208 66 10
Standard criteria 28,440 70 11
Expanded criteria 5223 52 7
4% )0 dxod

History of Human renal Transplantation
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Low risk [+ | 0K7 |
L No | High risk for heart disease? || Yes |—={ Evaluate|— Jr_‘j
f Yes | [ No
{ I_I
*Problem fist ‘EKG Mammogram (women =40 years)
*Medication fist *Abdominal ultrasound  Eye exam (=50 diabefics)
*Medical history CBC Dental axam
Immunization history  *Chem screen Social sarvice consult
“Physical exam INR, APTT Dietary consult
Stool occultblood  Infectious serologies Pmmfamilyemeaim
Pap smaar {women) ‘PSA (men 240)
Chast x-ray *Urine analysis + culture Mownpelbtﬁtytesmg
Tuberculin test

| *Special studies and spacialty consults s indicated |

*Active infection?

*Active malignancy?

High probability of perioparative morality?
*Unsuitable conditions for technical success?
Noncomplianca?

P [Yes] [Mo]—o

| Accaptable for iransplantation | [ Unacceptabie for transplantation |

Hpure 421 Algorithm for the evaluation of renal transplantation candidates, Circumslances may change the order in which data are
obtained. APTT, activated partial thromboplastin time; CBC, complete blood cell count; EKG, electrocardiogram; INR, international
normalized ratio; PSA, prostate-specific antigen; PT, prothrombin time. Asterisks indicate items of special significance for the urologisL.
(Modified from Barry JM. Current status of renal transplantation: patient evaluations and outcomes. Urol Clin North Am 2001;28:788.)
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Table 44-2. |
Recommendations for Doppler Flow Studies in
Renal Transplant Candidates

Areas Studied
AORTA AND

ILIAC ARTERIES,
SPLENIC AND PELVIC

RENAL ARTERIES, VEINS,
LOWER INFERIOR
EXTREMITY VENA
INDICATIONS CAROTIDS ARTERIES CAVA
Cerebrovascular >
symptoms or bruits
Lower extremily =
claudication or
bruits
Extensive aortoiliac >
calcification or
bruits
Prior bilateral renal = x
transplants
Prior abdominal > >
vascular surgery
Prior abdominal > >
radiation
Prior pelvic venous >
thrombosis

Modified from Barry JM. Current status of renal transplantation: patient evaluations
and outcomes. Urol Clin North Am 2001;28:677.
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Table 44-3. B
Recommendations for Additional Urologic

Studies in Renal Transplant Candidates

STUDIES INDICATIONS

Voiding cystourethrogram
+ urodynamics

Cystoscopy

Retrograde pyelography

Renal CT scan

Urine or bladder wash
cytology

Bladder biopsy
Retrograde loopogram
Retrograde pouchogram

Voiding dysfunction, history of
pyelonephritis or reflux,
inconclusive ultrasonography

Suspected lower urinary tract cancer
or planned invasive prostate therapy

Planned orthotopic renal
transplantation or inconclusive
ultrasonography

Inconclusive ultrasonography for
stone or mass, autosomal dominant
polycystic kidney disease to
accurately size kidneys

Prior cyclophosphamide therapy or
significant irritative voiding
symptoms

Suspected bladder fibrosis or cancer

Intestinal conduit

Intestinal or gastric reservoir

Modified from Barry JM. Current status of renal transplantation: patient evaluations

and outcomes. Urol Clin North Am 2001;28:677.
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Table 44-4. B

Recommendations for Pretransplant Nephrectomy

Renal stones not cleared by minimally invasive techniques or
lithotripsy

Solid renal tumors with or without acquired renal cystic disease

Polycystic kidneys that are symptomatic, extend below the iliac
crest, have been infected, or have solid tumors

Persistent antiglomerular basement membrane antibody levels

Significant proteinuria not controlled with medical nephrectomy or
angioablation

Recurrent pyelonephritis

Grade 4 or 5 hydronephrosis
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Figure 44-3, cont'd. E, Dissection of the ureter with preservation of periureteral tissue. F, Ligation of the renal artery with clips. G, Ligation
of the renal vein with stapling device.
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Table 44-5. - T

Biopsy Grading System for Expanded Criteria
Deceased Donor Kidney Allografts

Biopsy Grading System

FINDING NONE 1%-20% 21%-50% >50%
Glomerulosclerosis 0 1 2 3
Interstitial fibrosis 0 1 2 3
Tubular atrophy 0 1 2 3
Vascular narrowing 0 1 2 3

Biopsy Score Recommendations

SCORE RECOMMENDATION

0-3 Use as single allograft

4-6 Transplant both into one recipient
7-12 Do not use
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Fipure 254 A, Atotal madline inciston with splitting of sternum and diaphragm exposes all transglantable organs in the chest and
abdomen. It also provides excellent exposure when retrieving only abdominal organs. B, The retroperitoneum is exposed as for a
reuopemune.u lymphadenectomy, C, For multiple abdominal organ retrieval, the aorta is controlled above the celiac axis, The inferior vena
cava (IVC) is controlled above the liver (not shown).
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Figure 44-4, cont’d.D, The aorta and IVC are controlled below the renal vessels, heparin is administered to
the donor, and the greatvessels are cannulated. The proximal aorta is occluded, the IVC is vented into the
chest or through the distal IVC cannula, and in situflushing with an ice cold preservation solution is
performed through the aortic cannula. E, The gastrocolic ligament is divided, the smallbowel mesentery is
divided along with the superior mesenteric artery and vein, and the small bowel is divided at the ligament of
Treitz.F, The esophagus is divided, and, with further dissection, the en bloc specimen consisting of the liver,
stomach, spleen, pancreas, bothkidneys, aorta, and IVC is removed. G, The specimen is placed “face down” in
a pan of slush and is separated, first, by splitting the aortaposteriorly between lumbar arteries to identify all
renal arteries; second, by transecting the aorta between the superior mesenteric arteryand the renal
arteries; third, by splitting the anterior aortic wall between the renal arteries; fourth, by transecting the IVC
just above theentrance of the renal veins; and fifth, by dividing the left renal vein where it enters the IVC. (A
and B, From Barry JM. Cadaver donornephrectomy. In: Novick AC, Streem SB, Pontes JL, editors. Stewart’s
operative urology. Baltimore: Williams & Wilkins; 1989. p. 294-300;C-G, from Barry JM. Donor nephrectomy.
In: Marshall FF, editor. Textbook of operative urology. Philadelphia: WB Saunders; 1996. p.235-47.)
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dooor kidoeys. Am | Surg 1974:135%667; G, from Nghiem DO, Spiral gonadal vein graft extension of right renal vein bn living renal
transplantation. | Urol 19891421525,

N
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—— e
= ==
I -

Figure 34 6.  Preparation of the kidney transplant with rnulllple
renal arteries. A and B, Use of aortic patches when the kidney is
from a deceased donor. € and D, Pair of pants or three-legged
pair of pants is used when an aonic patch is not available, such
as when the kidney is from a living donor. E, Anastomosis of
segmental renal artery to main renal artery. The segmental renal
artery can also be anastomosed to the inferior epigastric artery
using an end-to-end technique. (A-E, From Barry IM. Technical
aspects of renal transplantation. In: Schrier RW, editor. Atlas of
diseases of the kidney. Philadelphia: Current Medicine; 19938

p- 14.4)

5 MG, Methods of extending the right renal vein include modifications of the INC and a free gralt of donor external iliac vein
The fiest two methods are valuable when the cephalad portion of the right renal vein has been compromised by the separation of the laer
graft from the kidney grafts. (A and 8, From Barry IM, Lemmers M, Patch and flap techniques to repair nght renal vein defocts caused by
cadaver fiver retrieval foe transplantation. | Urol 1995:15%:1803; €, from Barry JM, Fuchs EF. Right renal vein extension in deceased kidney
transplantation. Acch Surg 1978113300 D and F, from Barry IM, Hefty TR, Sasaki T. Clam-shall technique for right renal vein extension m
cadaver kidney transplantation, | Urol 1985 1401479, £, from Corry 8], Kelley SE Technic for lengthening the right renal vein of cadaver
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Table 44-6. - T
Usual Responsibilities of Anesthesia and Surgical
[eams during Renal Transplantation
ANESTHESIOLOGY SURGERY
Anesthetic induction Patient position
Central venous access Bladder catheterization
Administration of antibiotics Preliminary skin preparation
Administration of Surgical exposure of the
immunosuppressants operative site
Administration of heparin Renal revascularization
Assurance of conditions of Urinary tract reconstruction
diuresis Wound closure
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Figure 44—7.Patient position for kidney transplantation into right iliac fossa. Table
flexion opens the iliac fossa and retropubic space« just as for radical cystectomy or
open prostatectomy. Rotation of the table toward the surgeon¢< who stands on the
patient’s left side¢ assists in performance of the lateral aspects of the vascular
anastomoses. (From Montie JE.Technique of radical cystectomy in the male. In:
Marshall FF¢ editor. Textbook of operative urology. Philadelphia: WB Saunders; 1996.
p. 399.
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Figure 44-8.A¢ The renal vein is anastomosed to the external iliac vein¢ usually medial to the
external iliac artery. When therecipient has a tortuous iliac artery« the venous anastomosis is
best performed lateral to the bowed external iliac artery. B¢« In the absence of significant
recipient arteriosclerosis¢ the renal artery is commonly anastomosed to the internal iliac
artery with 5-0 or 6-0 monofilament¢« nonabsorbable sutures. Many prefer to perform the
renal artery anastomosis before the venous anastomosis. If significant internal iliac
arteriosclerosis is present or the contralateral renal artery has been used in a previous renal
transplant in a man¢ the external or common iliac arteries become the target vessels for
renal artery anastomosis. C< The completed venous and arterial anastomoses.(A-C< From
Salvatierra O Jr. Renal transplantation. In: Glenn JF¢ editor. Urologic surgery. 4™ ed.
hiladelphia: JB Lippincott; 1991. p. 243-51.
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Renal Allograft Rejection
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3): Immunosuppression <l il

oo T ol o Bl 3 g gl ea eleal) 5501 3 9381 Sl o8 0]

ol 40 sa9 (TAacrolimusy seds SWis (Cyclosporing ) sew st
e sl oY g0 SU s (Azathiopriney .. 55591 ((Calcineuring ) s s
3Ll WS U Glely « o)sdl oBlas 40 585 (Mycophenolate mofetily

QQ}L&».U

o 3 L B Sl g gl s Ulissaad Sy a1 el B ) S
.(Mycophenolate mofetily Ll V58,80 5 (Tacrolimusy s seds S
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LGS gy el o 3 s (Tacrolimus) esed s S

Paebol) 2SN & 95 3 el ST Bge 5 Joe T QU ad - iy

Table 44-7. D
Mechanisms of Action of Immunosuppressants

IMMUNOSUPPRESSANT MECHANISM OF ACTION INTERFERES WITH ...

Glucocorticoids Reduce transcription of cytokine genes Intercellular signaling

Azathioprine Inhibits purine synthesis Lymphocyte proliferation

Mycophenolate mofetil Inhibits purine synthesis Lymphocyte proliferation

Sirolimus Inhibits cell cycle progression Lymphocyte proliferation

Tacrolimus Inhibits calcineurin and IL-2 production Intracellular signaling

Cyclosporine

Monomurab CD3

Equine antithymocyte globulin
Rabbit antithymocyte globulin
Alemtuzumab (off label)
Rituximab (off label)
Bortezomib (off label)
Basililiximab

Daclizumab

Inhibits calcineurin and IL-2 production
Depletes T lymphocytes

Depletes T lymphocytes

Depletes T lymphocytes

Depletes T and B lymphocytes
Depletes B lymphocytes

Depletes plasma cells

Blocks IL-2 receptor

Blocks IL-2 receptor

Intracellular signaling

Antigen recognition

Antigen recognition

Antigen recognition

Antigen recognition and antibody production
Antibody production

Antibody production

Intercellular signaling

Intercellular signaling

IL-2, interleukin-2.
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Figure 4412,

(Calcineurin)

.(Tacrolimus) .55 st 4 (Cyclosporin)

Immunosuppressants

1. Lymphocyte-depleting antibodies

. Cyclosporine, tacrolimus

. Glucocorticoids

. Daclizumab, basiliximab

. Sirolimus

. Azathioprine, mycophenolate mofetil

Sites of action of commonly used

immunosuppressants. 1L-2, interleukin-2; NFAT, nuclear factor of

activated T cells.

: 4013, Bxample of kidney transplant
immunosuppression protocol. This algorithm is based on
donor and recipient histocompatibility, immunologic risk
factors, and immunosuppressant mechanism of action. All
patients receive glucocorticoids and undergo protocol
biopsies beginning at 1 week if ABO incompatible.
Assignment of immunologic risk points: 2 points each for
greater than 50% panel reactive antibody, positive flow
crossmaich; 1 point each for prior transplant, 6 HLA
anfigens mismatched, delayed graft function, African-
American ethnicity, lupus nephropathy; subtract 1 point for
age older than 60 years. Anti-IL2-R, interteukin-2 receptor
antibody; HLA, human leukocyte antigen; Id, identical
Inhib; inhibitor; MMF, mycophenolate mofetil; Thymo,
rabbit antilymphocyte antibody.

Donor

Risk points

Antibody

Purine antagonist

>6 months

Calcineunn inhib.

|

HLAHD siing Al others
2§ 6
[None|  [anil2R]| [Ant2R|  [Thymo
IW‘FI [we] ]
D I T e [ e T

[Teoroimus| | Tacrolimus | [ Tacroimus | | Tacroimus |
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Table 44-8. TS
Potential Drug Interactions with Cyclosporine and
Tacrolimus
Drugs That Affect Plasma or Whole
Blood Concentrates Drugs with Nephrotoxic

DECREASE INCREASE Synergy
Rifampin Diltiazem Gentamicin
Rifabutin Verapamil Tobramycin
Isoniazid Nicardipine Vancomycin
Phenobarbital Erythromycin Azapropazone
Phenytoin Clarithromycin Amphotericin B
Carbamazepine Ketoconazole Cisplatin

Fluconazole Melphalan

Itraconazole Cimetidine

Clotrimazole Ranitidine

Bromocriptine Diclofenac

Danazol

Cimetidine

Methylprednisolone

Metoclopramide

&Y (Ketokonazol)y Js;tss 583 (Diltiazem)  pjlabdl oo JS plasizad &
e Bl 2 e @ AdSEN el ULy (Calcineuring g s SU olais 3
R Y1 b £ ads o) Ul g Oy el g Ly eleald Ll 5l Oyl 5579
s sl 5 (TACrOlIMUS)  psads SWCBie L a3k ) 555 b asle

sball i) bl 5 a1 WS 5 e eis WU ((Cyclosporiny
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et (CycloSpOriny s sl sf (TACTONMUS)  osnds SWH 38 5 o6 us
s ST B 31l oMol Of . 3 e debid) Jame (T o 2 [ s g g BLAd e

(Calcineuriny s S sl 2l 28Lsz (Tacrolimus)

oy IS o e a5 ol s o ellas) JUBYI s 5,5l oo
cax OB uﬁyuuux (Tacrolimus) _.sdJs sy (Calcineurin)
#~GaJl (Mycophenolate mofetily sl oYy  (Azathioprine)
Iy ¢ STk (Mycophenolate mofetily s sl oY 5 S ST ¢ aslias

s STy ae ST L

Table 44-9, - T
PREDNISONE  CYCLOSPORINE  TACROLIMUS  SIROLIMUS  AZATHIOPRINE ~ MYCOPHENOLATE
Central nervous system - + + 0 0 0
Gastrointestinal system + + + 0 + =
Kidney 0 B + 0 0 0
Hematopoietic 0 0 0 - - -
Skin - - 0 0 0 0
Endocrine - - + - 0 ]
Dyslipidemia - + 0 - 0 1]
Wound healing - 0 0 + 0 0

S Lzl Glaall 45 o @ et (N 493V e ST gl aaly el 2Dl gl I
@ 55 e N SV ptsry =Y Jaadly eabll aiby ) ae) e gal Bl an
o9 st olazey  (Lymphocyt-depleting  antibodys) U s

.(Calcineurin inhibitors)

QUL caelald 21800 581 Lam (Ol Glorlge Loli) 2 VS 55l odis n bt O
bl g Lal (Malignancy) s Joo sl Bon b ol
Ll s g 8 QW (Diabetes) ¢ i1 5 (Infection) oyl ((Osteolysis)
&3 4SS o)
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as e ol > g 5l 2kl (Acute Rejection) Uz U )wés o ol
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:(Peptic Ulcer)y wabl

Table 44-10. B
Postoperative Infection and Peptic Ulcer Prophylaxis
COMMONLY USED DRUG
PROBLEM PROPHYLAXIS ALTERNATE(S)
Urinary tract Trimethoprim- Nitrofurantoin
infection sulfamethoxazole x
3 mo
Pneumocystis Trimethoprim- Pentamidine
pneumonia sulfamethoxazole x inhalant
3 mo
Oral Clotrimazole lozenges x Nystatin troches
candidiasis 1-3 mo
Vaginal Clotrimazole vaginal Nystatin inserts
candidiasis inserts X 1-3 mo
HSV Acyclovir x 3 mo Ganciclovir,
valacyclovir,
famciclovir
Primary CMV Gancyclovir + CMV Valacyclovir,
disease immune globulin x 4 mo acyclovir
Recurrent CMV Ganciclovir x 3 mo or Valacyclovir,
disease during antibiotic therapy acyclovir
Peptic ulcer H, receptor antagonist +
disease antacid if symptomatic

=6 ped CMV ) oo 31 5 (CMV U OY 5o ¢ ) 01w b ST e

.(Falacycloviry s 4y of (Falcycloviry 4506 5 (Gancyclovir)
b= (T obglid sl oy = b ewas debiad) Al Zlad) olast 2o O)
Lol ¢ B ol el Ll ol A Le> B ol sl 1o Glady) ol 2

. Tlerance ) stacly £t abid 1 colizdly bul i el
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Non-Surgical Complications of kidney Transplant

(3): Early graft dysfunction & U =kl dabog s g

@l okl 28 ) (Infection) oy el of (S (58,51 palall 3iby ¢ 50 O
,(Urologicaly s s (Vascular Obstruction) stegdi sleusyi ((Rejection)
(Hyperglycemia) i1 S b5 ((Cyclosporine ToxiCity) ) sw st a0

.(Dehydration) Gl

Table 44-11. B
Sorting Out Early Graft Dysfunction
INITIAL DIACGNOSTICS
CAUSE PHYSICAL FINDING BASED ON SUSPICION
Infection Fever, chills, normal or  Chest radiograph,
1 BP, £ pulmonary urinalysis, smears
findings, £+ native or and cultures of
kidney transplant sputum, urine,
tenderness wound drainage, and
blood; ultrasonogram
of abdomen and
kidney graft
Rejection + Fever, normal or T Ultrasound of kidney
BP, normal or T CVP, graft, allograft biopsy
kidney transplant
tenderness
Obstruction Vital signs normal Irrigate bladder
unless infected, = catheter, ultrasound
kidney transplant and Doppler flow
tenderness study of kidney graft
Calcineurin Afebrile, normal or T Calcineurin inhibitor
inhibitor BP, normal CVP, + blood level
toxicity tremor
Hyperglycemia  Afebrile, ! BP, | CVP Blood sugar
Dehydration Afebrile, L BP, | CVP IV fluid bolus

BP, blood pressure; CVP, central venous pressure; IV, intravenous.
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Table 44-12  —
Differentiation of Calcineurin Inhibitor
Toxicity from Acute Rejection

TACROLIMUS OR
CYCLOSPORINE

CHARACTERISTIC TOXICITY ACUTE REJECTION
Fever No Yes
Urinary output Usually maintained Decreased
Graft tenderness No Yes
Graft size Stable Increased
Serum creatinine Slow Rapid
level rise
Cyclosporine/ High Normal or low
tacrolimus blood
level
Graft biopsy May be normal Cellular infiltration,

vasculitis, tubulitis

,(Rejection) =, s (Infection) o} &g il 5,9~ w35 & gl WLl o
T Ol =, SINUSILS) skl bled | slamma m v S amd sl >l SE
,(Cholecystitis) 5,1 » wldl ,(Pneumoniay #, «i> ,(Dental Abscess)
A aaey ,(Diverticulitisy 7y, ol ,(Appendicitisy @5 515 Clgd)
et e

iS5 O (Ses e (Doppler Echoghraphy) s Suyu ams ol ) (S
sliwza] OLe ol 55> 5 ,(Renal Graft Hypertophy) ekl 206 auses 5
oS Laly ¢ S o = W Il (0000 0L A (Hydronephrosis) s
il 359 & 5 koY) Sy (Gallbaldder) ¢l iall Joa it paiins OF SO
Rt

(Calcineuriny -, ¢ s S @llalis L (TrEMOC) Olis |, 355 5 S OF S8

(Calcineuriny cu, 5 s Ol (5ol 58 3 ol 08T SE Ul
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5 ISl kW s 4 (Tacrolimus) rgedd S Ll

.(Cyclosporine)

(3) Pregnancy and childbearing oyl Je 8,08 ¢ fox!

Al (Testosteroney ospcedl 3 LH 5 FSH — 01 08 5 505 el 20801 ¢ 5 am

RZI DIR P ISR UIPCR UIRR B e S P EP A S S 1151 [t O P A
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Table 44-15. —

Pregnancy Safety and Immunosuppressants

PREGNANCY CATEGORY

Glucocorticoids
Azathioprine
Mycophenolate mofetil
Sirolimus
Cyclosporine
Tacrolimus
Monomurab CD3
Antithymocyte globulin
Rituximab

Bortezomib
Alemtuzumab
Daclizumab
Basiliximab

@il (] ok (@iigliap@ieiln) @) 1@} (o)

B, no fetal risk in animals, no controlled studies; C, fetal risk cannot be ruled out;
D, evidence of fetal risk.

Data from Physician’s desk reference. 63rd ed. Montvale (NJ): Thomson PDR; 2009.
p. 439, 625, 762, 1226, 2313, 2389, 2625, 3264; and U.S. Food and Drug
Administration. <www.fda.gov> [accessed 03.09.09].
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(3):Pulmonary infection (545 J1 LSy

Josald oo L1 0 s (PREUmMONia) &, ols Slas] oo Dy udd ol sl 0
Legionella. nocardia, » Ll el o yall o oS 335 al) il

.mycobacteria, viruses, parasites (Pneumocystis), and fungi
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Hydronephrosis
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Rndlonotnp: renogram
furosemide washout
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| }
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L
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| | |
; {Ne] [Yes}
No repair Repair

Algorithm for evaluation of renal transplant hydronephrosis
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