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ABSTRACT – Lower urinary tract abnormalities are directly implicated in the etiology of renal dysfunction 
in 6 to 24% of dialytic patients. These patients require bladder capacity and compliance readjustment 
before being considered viable candidates for renal transplantation. Vesical augmentation surgeries 
often involve the use of intestinal segments. Although these procedures can effectively restore 
bladder capacity and compliance, they present various issues related to maintaining mucous 
absorption and secretion capacity. Acidosis, recurrent urinary tract infections, and stone formation 
are extremely common, leading to frequent hospitalizations and graft function loss. Urinary tissue 
is certainly ideal for these reconstructions; however, bladder augmentation using ureter and renal 
pelvis are feasible only in a minority of cases. Experimental studies have been conducted to establish 
the groundwork for vascularized bladder transplantation. Last year, for the first time, this procedure 
was performed on a brain-dead patient. During this intervention, cystectomy was performed with 
preservation the vascular pedicle, followed by organ reimplantation. The graft remained viable for 
a period of 12 hours post-transplant. However, this intervention utilized a robotic platform, making 
it less reproducible in a multi-organ procurement setting as well as for most transplant centers. 
Moreover, it is debatable whether the benefits of exclusive bladder transplantation outweigh the risks 
associated with immunosuppression. For patients needing renal transplantation and requiring lower 
urinary tract reconstruction, however, utilizing the donor’s bladder may offer an attractive alternative, 
avoiding the inherent complications of enterocystoplasty without increasing immunological risk. 
Combined kidney and bladder transplantation has the potential to emerge as the next frontier in 
abdominal organ transplants.
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RESUMO – As alterações do trato urinário inferior estão diretamente implicadas na etiologia da 
disfunção renal em 6 a 24% dos pacientes em diálise. Esses pacientes necessitam readequação 
da capacidade e complacência vesical antes de serem considerados candidatos viáveis para o 
transplante renal. As cirurgias de ampliação vesical frequentemente envolvem a utilização de 
segmentos intestinais. Embora estes procedimentos possam reestabelecer de forma eficaz a 
capacidade e complacência vesical, apresentam diversos problemas relacionados à manutenção 
da capacidade de absorção e secreção de muco. Acidose, infecções urinárias de repetição e 
formação de cálculos são extremamente comuns levando a internações frequentes e perda 
de função do enxerto. O tecido urinário é certamente ideal para estas reconstruções, contudo, 
ampliações vesicais utilizando ureter e pelve renal são viáveis somente em uma minoria dos casos. 
Estudos experimentais têm sido conduzidos na busca de se estabelecer os fundamentos para um 
transplante vascularizado de bexiga. No ano passado, pela primeira vez, este procedimento foi 
realizado em um paciente em morte encefálica. Nessa intervenção, foi realizada a cistectomia, 
preservando-se o pedículo vascular, seguida pelo reimplante do órgão. Esse enxerto mostrou-se 
viável pelo período de 12 horas após o transplante. Entretanto, nesta intervenção, foi utilizada 
plataforma robótica tornando-o pouco reprodutível em um contexto de captação de múltiplos 
órgãos bem como para a maioria dos centros transplantadores. Além disso, é discutível se os 
benefícios do transplante vesical exclusivo compensam os riscos associados à imunossupressão. 
Para pacientes que precisam ser submetidos a transplante renal e requerem reconstrução do 
trato urinário inferior, entretanto, a utilização da bexiga do mesmo doador pode representar uma 
alternativa atraente, evitando as complicações inerentes às enterocistoplastias sem aumento do 
risco imunológico. O transplante combinado de rim e bexiga tem o potencial de se destacar como 
a próxima fronteira nos transplantes de órgãos abdominais.
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A QUEDA DA PRESSÃO PORTAL APÓS DESVASCULARIZAÇÃO 
ESOFAGOGÁSTRICA E ESPLENECTOMIA INFLUENCIA A VARIAÇÃO 
DO CALIBRE DAS VARIZES E AS TAXAS DE RESSANGRAMENTO NA 
ESQUISTOSSOMOSE NO SEGUIMENTO EM LONGO PRAZO?
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ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.
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Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.
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cystectomy, bench graft preparation, and robotic implantation, 
with successful graft perfusion observed during a 12-hour 
surgical exploration19.

Despite this pioneering human intervention, the robotic 
harvesting route presents challenges, rendering it impracticable 
for most transplant services due to extended surgical times and 
the logistical demand for immediate robotic technology access, 
compounded by the complexity of multidisciplinary organ 
retrieval efforts. Furthermore, robotic organ reimplantation is 
beyond the technical capabilities of many surgeons, constraining 
the number of teams capable of conducting such transplants.

Considering the relative satisfaction with enterocystoplasty 
outcomes despite their complications, the net benefit of bladder 
transplantation may not justify the associated immunosuppression 
risks. Nevertheless, in cases requiring both procedures, kidney 
transplantation and bladder enlargement, the utilization of 
bladder tissue from the digestive system could be circumvented 
without additional immunosuppression risks. Utilizing kidneys 
and bladders from the same deceased donor and performing 
both transplants simultaneously should not alter antigen 
exposure; thus, no additional immunological impact on renal 
transplant success is anticipated. Additionally, this approach 
spares the patient from undergoing two separate surgical 
procedures and reduces dialysis duration by eliminating the 
wait for bladder enlargement and recovery before kidney 
transplant eligibility.

From an immunological perspective, the bladder, 
predominantly composed of muscle tissue and devoid of 
lymphoid structures, is hypothesized to exhibit a rejection profile 
akin to cardiac grafts, which require lower immunosuppression 
doses compared to kidney grafts. Consequently, in combined 
kidney and bladder transplants, immunosuppression regimens 
may not necessitate modification.

CONCLUSIONS
In summary, dual kidney and bladder transplantation presents 

a logical intervention for patients on renal replacement therapy 
with neurogenic bladder who require bladder augmentation prior 
to kidney transplantation. The successful transplantation of a uterus 
from a deceased donor, another muscular pelvic organ, corroborates 
the feasibility of this approach4,6,10. Bladder transplantation, in 
conjunction with kidney transplantation, may represent the 
next frontier in abdominal organ transplantation.

REFERENCES
1. Adamowicz J, Pokrywczynska M, Van Breda SV, Kloskowski T, Drewa 

T. Concise review: tissue engineering of urinary bladder; we still 
have a long way to go? Stem Cells Transl Med. 2017;6(11):2033-
43. https://doi.org/10.1002/sctm.17-0101  

2. Atala A. New methods of bladder augmentation. BJU Int. 2000;85 
Suppl 3:24-34; discussion 36. https://doi.org/10.1111/j.1464-
410x.2000.tb16938.x  

3. Biardeau X, Chartier-Kastler E, Rouprêt M, Phé V. Risk of malignancy 
after augmentation cystoplasty: a systematic review. Neurourol 
Urodyn. 2016;35(6):675-82. https://doi.org/10.1002/nau.22775  

4. Brännström M, Tullius SG, Brucker S, Dahm-Kähler P, Flyckt 
R, Kisu I, et al. Registry of the International Society of Uterus 
Transplantation: first report. Transplantation. 2023;107(1):10-7. 
https://doi.org/10.1097/TP.0000000000004286  

5. Budzyn J, Trinh H, Raffee S, Atiemo H. Bladder augmentation 
(enterocystoplasty): the current state of a historic operation. Curr 
Urol Rep. 2019;20(9):50. https://doi.org/10.1007/s11934-019-0919-z  

INTRODUCTION

A multitude of conditions can compromise bladder 
integrity, leading to a loss of the organ’s capability 
to store urine at low pressures. These conditions 

frequently contribute to renal function deterioration and the 
subsequent need for renal replacement therapy. In the United 
States, urinary tract anomalies are implicated as a causative factor 
in renal function loss in approximately 6% of kidney transplant 
recipients9. This incidence escalates to 24.1% in pediatric patients 
due to congenital anomalies affecting the lower urinary tract, 
such as myelomeningocele, posterior urethral valves, and spina 
bifida24. Similarly, in Brazil, 35% of transplanted children have 
urological anomalies as the primary etiology of renal function 
loss17. While kidney transplantation is acknowledged for its 
cost-effectiveness and enhancement of patient survival and 
quality of life compared to dialysis, a prerequisite for successful 
renal transplantation in these patients is the optimization of 
the lower urinary tract to prevent compromise to the graft, as 
observed in native kidneys11,21.

The inaugural urinary diversion utilizing an intestinal 
segment was executed by Von Mikulicz in 188925, with routine 
application following Couvelaire’s publication in 19507. It was not 
until two decades later that the first kidney transplants in patients 
with urinary reconstructions involving intestinal segments were 
reported16,22. Presently, bladder capacity augmentation through 
an ileal segment is the most commonly employed method for 
such reconstructions. Despite its effectiveness in increasing 
capacity and compliance, the intestinal segment continues 
to absorb urinary toxins, potentially leading to acidosis and 
premature dialysis requirement due to its absorptive function5. 
Additionally, the maintenance of mucus secretion contributes 
to the formation of urinary stones, with an incidence ranging 
from 14 to 52%27.

Furthermore, these patients frequently experience bacteriuria 
and urinary tract infections, with incidences reported between 
50 to 70%9. Among the 116 patients who underwent kidney 
transplantation after enterocystoplasty at our institution, 79% 
experienced recurrent pyelonephritis.

Long-term exposure of urine to intestinal mucosa may 
induce malignant transformations, culminating in adenocarcinoma 
development. Enlarged bladders with an ileal segment present 
a tumor incidence of about 5%, often manifesting years post-
procedure3. While the urinary tract tissue remains the ideal 
medium for bladder augmentation, the use of remodeled 
ureter, pelvis, and calyces as a bladder flap is infrequent, due 
to typically insufficient capacity18. Several alternative methods 
for bladder expansion have been explored, but none have yet 
become standard practice due to less than satisfactory results1,2.

The concept of using a non-pedicled bladder flap sutured 
to the recipient’s bladder was first reported by Calzada from 
the University of Malaga in 198714. Subsequent isolated 
case reports have utilized non-pedicled bladder grafts to 
facilitate ureteral reimplantation, rather than to increase 
storage capacity8,12,15,20. More recent experimental studies have 
investigated pedicled bladder grafts, such as the combined 
kidney and bladder transplant in swine conducted by Torino 
from the University of Rome in 201323. However, these have 
encountered varying success rates, with some animals requiring 
exploratory laparotomy within days due to graft thrombosis, 
presumably from rejection26.

To lay the groundwork for human bladder transplantation, 
cadaveric models were also developed to elucidate organ 
perfusion and possible anatomical variations, with a focus on 
arterial irrigation13. In 2023, Nassiri and Gill conducted the first 
human pedicled bladder transplantation in a non-organ-donation 
candidate brain-dead patient after extensive pre-clinical studies 
in pigs and pulsatile cadavers. The procedure included robotic 

REVIEW ARTICLE

2/3 ABCD Arq Bras Cir Dig 2024;37:e1808

https://doi.org/10.1002/sctm.17-0101
https://doi.org/10.1111/j.1464-410x.2000.tb16938.x
https://doi.org/10.1111/j.1464-410x.2000.tb16938.x
https://doi.org/10.1002/nau.22775
https://doi.org/10.1097/TP.0000000000004286
https://doi.org/10.1007/s11934-019-0919-z


6. Castro F, Ejzenberg D, Pinheiro RS, Ducatti L, Arantes RM, Nacif L, 
et al. Uterus procurement from deceased donor for transplantation. 
Transpl Int. 2021;34(12):2570-7. https://doi.org/10.1111/tri.14143  

7. Couvelaire R. The “little bladder” of genito-urinary tuberculosis; 
classification, site and variants of bladder-intestine transplants. J 
Urol Medicale Chir. 1950;56(6):381-434. PMID: 14804722.

8. Dogan M, Tugmen C, Kebapci E, Yildirim U, Karaca C, Alparslan C, 
et al. En-bloc pediatric kidney transplantation together with a partial 
bladder segment: a case report. Pediatr Nephrol. 2011;26(5):805-7. 
https://doi.org/10.1007/s00467-010-1743-3  

9. Eltemamy M, Crane A, Goldfarb DA. Urinary diversion in renal 
transplantation. Urol Clin North Am. 2018;45(1):113-21. https://
doi.org/10.1016/j.ucl.2017.09.012 

10. Ejzenberg D, Andraus W, Mendes LRBC, Ducatti L, Song A, Tanigawa 
R, et al. Livebirth after uterus transplantation from a deceased donor 
in a recipient with uterine infertility. Lancet. 2019;392(10165):2697-
704. https://doi.org/10.1016/S0140-6736(18)31766-5  

11. Fernandes E, da Silva FR, Segalote R, Rocha PT, Mello F, Girão 
C, et al. Combined heart-liver-kidney transplantation: the first 
experience in Latin America. Arq Bras Cir Dig. 2022;35:e1668. 
https://doi.org/10.1590/0102-672020210002e1668 

12. Flechner SM, Saad IR, Tiong HY, Rabets J, Krishnamurthi V. Use of 
the donor bladder trigone to facilitate pediatric en bloc kidney 
transplantation. Pediatr Transplant. 2011;15(1):53-7. https://doi.
org/10.1111/j.1399-3046.2010.01410.x  

13. Gargollo PC, Ahmed ME, Prieto M, Butaney M, Cramer CH, Joshi V, 
et al. Feasibility study of vascularized composite urinary bladder 
allograft transplantation in a cadaver model. J Urol. 2021;206(1):115-
23. https://doi.org/10.1097/JU.0000000000001699  

14. Gutierrez Calzada JL, Martinez JL, Baena V, Laguna G, Arrieta J, 
Rodriguez J, et al. En bloc kidney and bladder transplantation 
from an anencephalic donor into an adult recipient. J Urol. 
1987;138(1):125-6. https://doi.org/10.1016/s0022-5347(17)43017-5  

15. Kato T, Selvaggi G, Burke G, Ciancio G, Zilleruelo G, Hattori M, et al. 
Partial bladder transplantation with en bloc kidney transplant--the first 
case report of a ‘bladder patch technique’ in a human. Am J Transplant. 
2008;8(5):1060-3. https://doi.org/10.1111/j.1600-6143.2008.02180.x  

16. Kelly WD, Merkel FK, Markland C. Ileal urinary diversion in conjunction 
with renal homotransplantation. Lancet. 1966;1(7431):222-6. 
https://doi.org/10.1016/s0140-6736(66)90049-3 

17. Nahas WC, Antonopoulos IM, Piovesan AC, Pereira LM, Kanashiro H, 
David-Neto E, et al. Comparison of renal transplantation outcomes 

in children with and without bladder dysfunction. A customized 
approach equals the difference. J Urol. 2008;179(2):712-6. https://
doi.org/10.1016/j.juro.2007.09.094  

18. Nahas WC, Lucon M, Mazzucchi E, Antonopoulos IM, Piovesan 
AC, David-Neto ED, et al. Clinical and urodynamic evaluation after 
ureterocystoplasty and kidney transplantation. J Urol. 2004;171(4):1428-
31. https://doi.org/10.1097/01.ju.0000118761.88563.70  

19. Nassiri N, Cacciamani G, Gill IS. Robotic bladder autotransplantation: 
preclinical studies in preparation for first-in-human bladder 
transplant. J Urol. 2023;210(4):600-10. https://doi.org/10.1097/
JU.0000000000003620  

20. Sageshima J, Ciancio G, Chen L, Selvaggi G, Nishida S, Akpinar E, 
et al. Combined pancreas and en bloc kidney transplantation using 
a bladder patch technique from very small pediatric donors. Am 
J Transplant. 2010;10(9):2168-72. https://doi.org/10.1111/j.1600-
6143.2010.03229.x  

21. Tonelli M, Wiebe N, Knoll G, Bello A, Browne S, Jadhav D, et al. 
Systematic review: kidney transplantation compared with dialysis 
in clinically relevant outcomes. Am J Transplant. 2011;11(10):2093-
109. https://doi.org/10.1111/j.1600-6143.2011.03686.x  

22. Tunner WS, Whitsell 2nd JC, Rubin AL, Stenzel KH, David DS, 
Riggio RR, et al. Renal transplantation in children with corrected 
abnormalities of the lower urinary tract. J Urol. 1971;106(1):133-9. 
https://doi.org/10.1016/s0022-5347(17)61241-2 

23. Torino G, Capozza N, Diomedi Camassei F, Dello Strologo L, Mele 
E. Combined kidney and vascularized total bladder transplantation: 
experience in an animal model. Transplant Proc. 2013;45(7):2765-8. 
https://doi.og/10.1016/j.transproceed.2013.07.047  

24. National Institutes of Health, National Institute of Diabetes and 
Digestive and Kidney Diseases. United States Renal Data System. 
2015 USRDS annual data report: epidemiology of kidney disease 
in the United States [Internet]. Bethesda: USRDS; 2015 [accessed 
in Feb. 25, 2024]. Available at: https://www.usrds.org/2015/view  

25. Von Mikulicz J. Zur. Operation der Angebarenen Blasenspalte. 
Zentralbl Chir. 1889;20:641-3. 

26. Wang J, Wu J, Moris D, Hayes B, Abraham SN, Cendales LC. Introducing 
a novel experimental model of bladder transplantation in mice. 
Am J Transplant. 2020;20(12):3558-66. https://doi.org/10.1111/
ajt.15912  

27. Woodhouse CR, Robertson WG. Urolithiasis in enterocystoplasties. 
World J Urol. 2004;22(3):215-21. https://doi.org/10.1007/s00345-
004-0437-5  

BLADDER TRANSPLANTATION: THE NEW FRONTIER IN ABDOMINAL ORGAN TRANSPLANTATION

3/3ABCD Arq Bras Cir Dig 2024;37:e1808

https://doi.org/10.1111/tri.14143
https://doi.org/10.1007/s00467-010-1743-3
https://doi.org/10.1016/j.ucl.2017.09.012
https://doi.org/10.1016/j.ucl.2017.09.012
https://doi.org/10.1016/S0140-6736(18)31766-5
https://doi.org/10.1590/0102-672020210002e1668
https://doi.org/10.1111/j.1399-3046.2010.01410.x
https://doi.org/10.1111/j.1399-3046.2010.01410.x
https://doi.org/10.1097/JU.0000000000001699
https://doi.org/10.1016/s0022-5347(17)43017-5
https://doi.org/10.1111/j.1600-6143.2008.02180.x
https://doi.org/10.1016/s0140-6736(66)90049-3
https://doi.org/10.1016/j.juro.2007.09.094
https://doi.org/10.1016/j.juro.2007.09.094
https://doi.org/10.1097/01.ju.0000118761.88563.70
https://doi.org/10.1097/JU.0000000000003620
https://doi.org/10.1097/JU.0000000000003620
https://doi.org/10.1111/j.1600-6143.2010.03229.x
https://doi.org/10.1111/j.1600-6143.2010.03229.x
https://doi.org/10.1111/j.1600-6143.2011.03686.x
https://doi.org/10.1016/s0022-5347(17)61241-2
https://doi.og/10.1016/j.transproceed.2013.07.047
https://www.usrds.org/2015/view
https://doi.org/10.1111/ajt.15912
https://doi.org/10.1111/ajt.15912
https://doi.org/10.1007/s00345-004-0437-5
https://doi.org/10.1007/s00345-004-0437-5

