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ABSTRACT

End-stage renal disease (ESRD) is becoming a significant global public health is-
sue. The preferred course of treatment for people with ESRD is kidney transplan-
tation, although its associated surgical complications raise serious doubts about
the success rate of the procedure. Renal transplant surgical complications are fre-
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quently observed and can significantly affect graft performance, survival, and pa-
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tient morbidity. This study aimed to analyze the frequency of early surgical com-
plications, diagnoses, and treatment options in renal transplant patients. This ret-
rospective cohort study included all transplanted patients with surgical compli-
jan.lal@duhs.edu.pk cations from April 2017 to April 2022 at the Renal Transplant Unit of the Dow
University of Health Sciences, Karachi, Pakistan. Out of 500 kidney transplant re-
cipients, 86 patients (17.2%) experienced early post-transplant surgical complica-
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tions. The most common complication was Lymphorrea (n=38, 7.6%) followed by
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wound infection (n=25 patients, 5%). The occurrence of these complications was
AccePted: 01.12.2023 associated with delayed graft function, indicating the need for careful monitoring
Published: 31.12.2023 and timely intervention in these cases. Future studies are needed to explore the
predictors and risk factors of surgical complications in kidney transplantation and to identify strategies for re-
ducing the incidence and improving the outcomes of these complications.
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INTRODUCTION

Chronic renal failure is a devastating ailment and the number of cases are increasing globally with the rise in
the chronic diseases such as diabetes and hypertension. Its effects are greater in economically underdeveloped
third-world countries, where the majority of patients and their families are unable to access, or afford renal
replacement treatments. Kidney transplantation is a life-saving treatment for end-stage renal disease (ESRD)
patients, who are on dialysis or have severe kidney dysfunction. It has become the preferred treatment option
over the years due to its superior outcomes, including better quality of life, reduced morbidity and mortal-
ity(1), and lower healthcare cost (2,3). However, kidney transplantation is not completely risk free, it is associ-
ated with post-transplant surgical complications. These surgical complications may result in graft loss, delayed
graft failure, patient morbidity, and even death(4). The initial post-transplant period is a critical time when
patients are at a high risk of developing surgical complications, which can significantly affect their out-
comes(4). The rate of surgical complications after renal transplant vary from 4.2% to 34%, depending the region
of the reporting center (5,6).

RENAL TRANSPLANTATION TECHNIQUE:

Our kidney transplant program is a live- related program, which means all donors are live- related. A single
team of surgeons conducts all of the transplants, using standard surgical techniques for kidney transplanta-
tion(7). Donor nephrectomy is performed by an open surgical method using a flank incision, and the graft is
perfused with custodial solution. Bench dissection is then carried out to prepare the graft for anastomosis. The
majority of kidneys are placed in the right iliac fossa using an extra-peritoneal approach. However, if the iliac
vessels are blocked on the right side due to history of femoral catheterization, the kidney is placed in the left
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iliac fossa(8). The graft vessels are anastomosed with external or common iliac vessels by end-to-side method.
In cases where there are multiple arteries in the allograft, they are either dealt with separately or made double
barrel before anastomosis to the recipient vessel. Proline 6/0 is used for fine suturing of the anastomosis. For
ureteric anastomosis, standard leich-gregoid techniques are used in all cases. A double ] stent is placed in the
majority of patients during ureteric anastomosis, which is removed after 2-4 weeks. All recipients are given
broad-spectrum antibiotic prophylaxis before induction, but anti-coagulant therapy is not used routinely post-
operatively unless there is some medically or surgically indicated reason(9).

After surgery, kidney transplant patients are shifted to the surgical ICU for close clinical and biochemical
monitoring. Routine color Doppler ultrasound is performed on the first post- operative day, but in case of
emergency, it can be done per-operatively or immediately after surgery to check graft perfusion and any col-
lection. Per-operative surgical complications are dealt with accordingly, while post-operative surgical compli-
cations are dealt with as emergencies. For immediate post-operative vascular complications, color Doppler
studies, CT with contrast, and MRI are performed to confirm the diagnosis. Other surgical complications like
Lymphorrea and wound-related issues are diagnosed clinically(10).

After being discharged, patients are followed up in the Out Patient Department (OPD) initially on a weekly
basis for one month, then biweekly the next month, and then after three months for one year. During each
visit, routine blood tests and urine DR are done, and ultrasound and color Doppler are only done if clinically
indicated. The most frequently used immune-suppression medications are cyclosporine, tacrolimus, myco-
phenolate, and prednisolone(11).

EARLY POST TRANSPLANT SURGICAL COMPLICATIONS:

Kidney transplant surgical complications can be classified into urological, vascular, wound related and others.
UROLOGICAL COMPLICATIONS:

Common urologic complications following kidney transplantation may affect patient graft function, survival,
and morbidity. In the literature, the incidence of urologic complications ranges from 3.4% to 11.2%(12-21).
Urine leak, ureteral stricture, DJ stent encrustation or misplacement, urolithiasis, obstruction of the bladder
outlet, and bladder rupture are reported complications. Urinary leak is a common complication that can occur
due to faulty anastomosis or damage to the ureter during surgery. Leakage of urine from the site of anastomo-
sis or from the ureter can occur, requiring additional surgical intervention. Urinary obstruction can occur due
to blood clots, swelling, or scar tissue formation, while DJ stent Encrustation can happen naturally as a result
of high amounts of certain minerals in the urine (such as calcium, oxalate, and phosphorus), or it can be trig-
gered by the presence of urease-producing organisms, which can result in urolithiasis formation. Bladder in-
jury is iatrogenic complication but patients rarely experience bladder injury during renal transplantation.
VASCULAR COMPLICATIONS:

Vascular complications account for 3% to 15% of all cases and are usually associated with graft 1oss(22). Vas-
cular complications following kidney transplantation can occur in the form of renal artery stenosis, renal vein
thrombosis, bleeding, or aneurysm of the renal artery. Renal artery stenosis is the narrowing of the artery that
supplies blood to the transplanted kidney, which can lead to decreased kidney function. Renal artery and vein
thrombosis occur when a blood clot blocks the blood vessels, which can result in decreased blood flow to the
transplanted kidney. Bleeding can occur due to surgical complications or anticoagulation therapy, while an-
eurysm of the renal artery is a rare complication that can occur due to weakening of the artery wall.
HAEMORRHAGIC COMPLICATION:

Any bleeding associated with a surgical transplant process that required additional intervention, aspiration,
or blood transfusion was referred to as a post-operative bleeding complication. Incidence rates of bleeding
after kidney transplantation surgery has been reported as around 12% (23).

WOUND RELATED COMPLICATIONS:
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Wound complications are indeed common after kidney transplantation, incidence of surgical wound infection
range from 2% to 26% of patients(24,25). They can be categorized into superficial and deep wound complica-
tions, each with its own characteristics.

1.  Superficial Wound Complications:

Superficial wound infections can occur as a result of bacterial contamination during or after the surgery. These
infections may manifest as redness, swelling, warmth, pain, or drainage from the wound site. Wound dehis-
cence refers to the partial or complete separation of the wound edges. It can be caused by factors such as poor
wound closure technique, excessive tension on the incision, or infection. Seroma is the accumulation of fluid
in the wound area, resulting in swelling and a fluid-filled cavity. It can occur due to disrupted lymphatic
drainage or inadequate closure of the wound layers.

2. Deep Wound Complications:

Any wound that required a second treatment to close it and had an infection that reached the facial and mus-
culature layers is labelled as a deep wound.

o  Hematoma: A hematoma is a collection of blood within the wound or surrounding tissues. It can occur
due to bleeding from blood vessels during the surgery or as a result of clot formation.

0  Abscess Formation: An abscess is a localized collection of pus within the wound or surrounding tissues. It
can occur due to infection and can present with symptoms such as pain, swelling, and fever.

o  Wound Breakdown: Wound breakdown refers to the complete disruption of the wound, resulting in an
open wound. It can occur due to factors such as poor wound healing, infection, or excessive pressure on the
incision site.

Despite efforts to minimize surgical wound complication through improved surgical techniques, perioperative
antibiotics, targeted therapy and optimized immunosuppression, these wound complication remain a major
clinical challenges(26-28). These wound complications can cause discomfort, delay healing, prolong hospital
stays, and increased risk of other complications. Proper wound care, including regular monitoring, infection
prevention measures, and timely intervention, is crucial to manage these complications effectively.
LYMPHATIC COMPLICATION:

A lymphocele is an accumulation of lymph around the graft. It usually appears within the first six months fol-
lowing the transplant, increasing at six weeks. Depending on the series, the mean incidence of lymphocele
varies between 0.5% and 20%(29). Lymphorrhea is the prolong drainage of fluid after transplant and cause mor-
bidity and long hospital stay. Risk factors include age, BMI, fluid overload, hemodialysis period, diabetes,
acute rejection, use of steroids and diuretics and coagulopathy(30-34).

OTHERS COMPLICATIONS:

Gastrointestinal injury: Intestinal perforation is a rare but serious complication that can occur during or after
kidney transplantation. It is estimated to occur in about 1% to 2% of patients according to various reports(35).
This complication can occur due to various factors, including surgical trauma to the intestines, vascular com-
promise leading to ischemia.

GRAFT LOSS:

Early graft loss defined as graft loss occurring within 30 days after kidney transplantation, is relatively un-
common and occurs in approximately 5% of kidney transplants(36). However, it is a physically and emotion-
ally devastating outcome for both the recipient and the transplant team. Despite advancements in transplan-
tation techniques and immunosuppressive medications, graft loss can occur due to various factors. These fac-
tors may include medical and surgical factors, medical factors include acute rejection, chronic rejection, infec-
tions, while surgical factor include vascular complications. Prompt identification and management of the un-
derlying causes are crucial in minimizing the risk of graft loss and preserving the long-term success of kidney
transplantation.

MANAGEMENT OF EARLY POST TRANSPLANT COMPLICATIONS:
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Early recognition and prompt management of surgical complications are critical in improving outcomes and
reducing morbidity and mortality. Failure to identify and manage surgical complications can lead to graft
dysfunction, loss of the transplanted kidney, and even death. Therefore, close monitoring and prompt inter-
ventions are essential during the post-transplant period.

Management of Urological Complications:

Urinary Leak: This complication is typically managed conservatively through measures like bed rest, bladder
drainage, and urinary diversion using a urethral catheter or percutaneous nephrostomy. Severe cases might
necessitate surgical intervention or open repair of the ureter.

Urinary Obstruction: Management involves stent placement or percutaneous nephrostomy tube insertion to
alleviate the obstruction. If these methods fail, surgical intervention, such as revision or re-implantation of the
ureter, may be required.

DJ Stent Obstruction: This is managed by either removing and replacing the stent or repositioning it using a
cystoscope.

Bladder Rupture: Urgent surgical intervention is typically necessary, involving repair or reconstruction of the
bladder.

Management of Vascular Complications:

Renal Artery Stenosis: Managed through angioplasty and stent placement. If unsuccessful, surgical interven-
tion like renal artery bypass grafting might be needed.

Renal Vein Thrombosis: Managed by surgical exploration.

Bleeding: Management includes blood transfusions and/or surgical intervention, such as vascular repair or
embolization.

Management of Wound Complications:

Superficial Wounds: Managed with wound care, including daily dressing changes or wound irrigation. Anti-
biotic therapy may be necessary in some cases.

Deep Wounds: May require surgical intervention like debridement, drainage, and wound closure. Antibiotic
therapy might also be needed.

Management of Fluid Collection Complications:

Lymphocele/ Lymphorrhea: Conservative management involves pyodine or ethanol instillation. If unsuccess-
ful, surgical intervention like laparoscopic or open drainage might be considered.

Hematoma: Managed with observation and monitoring for bleeding or infection signs. Surgical intervention,
such as drainage or hematoma evacuation, may be required in certain cases.

Management of Gastrointestinal Injury Complications:

Managed through surgical intervention, including repair or reconstruction of the injured gastrointestinal tract.
Antibiotics and supportive care are provided for associated complications like sepsis.

This retrospective study aimed to evaluate the rate and types of surgical complications within the first month
after kidney transplantation, as well as their impact on graft and patient outcomes. The study also attempted
to identify the risk factors associated with surgical complications to help guide clinicians in identifying patients
who are at a high risk of developing surgical complications and instituting appropriate preventive measures.
METHODS

This retrospective cohort study was conducted at the Renal Transplant Unit of Dow University of Health
Sciences, Ojha campus, Karachi, Pakistan. The study included all patients who had undergone kidney trans-
plantation and experienced surgical complications between April 2017 and April 2022. The sample size was
500 determined by the number of patients who had a kidney transplantation. All transplanted patients were
included while pediatric patients, second transplants, transplants in augmented bladders, and positive cross
match transplants were not included in the study.
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Data were collected from the medical records of patients who had undergone kidney transplantation and
experienced surgical complications. A standardized checklist was used to collect information on patient age,
gender, and descriptions of the surgical complications, diagnosis, and their management. The medical rec-
ords of patients who met the inclusion criteria were reviewed, and the data were extracted from the system
of Renal Transplant Unit of Dow University of Health Sciences.

Ethical clearance was obtained from the Institutional Review Board (IRB) of Dow University of Health Sci-
ences. The findings of this study will contribute to the body of knowledge on early post-transplant surgical
complications among kidney recipients, which may ultimately lead to improved patient outcomes and bet-
ter-informed decision-making by healthcare professionals.

Statistical analysis

All statistical analyses were performed using the Statistical Package for the Social Sciences(SPSS) version
20.0. Descriptive statistics were calculated to present the basic demographic characteristics of the study pop-
ulation, including the mean, standard deviation (+SD), and range for continuous variables, and the frequency
and proportion for categorical variables. The relationship between the demographic and clinical characteris-
tics of the study population and the incidence of post-transplant surgical complications was evaluated using
the chi- square test for categorical data. A P-value of <0.05 was considered statistically significant.
RESULTS

Majority of the kidney transplant patients in the study were males (70.9%) and aged between 21 to
50 years. The most common blood group among the patients was A+ (44.1%) and the majority had
a Body Mass Index (BMI) within the normal range (67.4%). A summary is given in Table 1. In terms
of residence, most of the patients were from Sindh (43.0%) and 38.4% were married. In terms of
occupation, the most common occupation among the patients was being a businessman (25.5%) or
unemployed (23.2%), and most patients belonged to the upper class (51.1%).

Most frequent cause of renal failure was hypertension, accounting for 32 (37.2%) cases, followed by
diabetes mellitus identified in 28 (32.6%) cases, whereas, 26(30.2%) cases had both comorbid condi-
tions, hypertension and diabetes mellitus (Figure 1).

Out of 500 kidney transplant recipients, 86 patients (17.2%) experienced early post-transplant sur-
gical complications. The most common urological complications were urinary leak (n=>5 cases) and
DJ stent encrustation (n= 3 cases). Vascular complications included renal artery stenosis (n=1 case),
renal vein thrombosis (n=1 case), and bleeding (n=2 cases). Wound complications were observed in
25(5%) of cases, with 20 cases of superficial wound complications and 5 cases of deep wound com-
plications. Prolong Fluid drainage (Lymphorrhea) were observed in 38(7.6%) cases, out of which 30
patients were treated conservatively at bed side with pyodine or ethanol and only 5 cases needed
exploration. Hematomas were observed in 5 patients out of which 2 patients were treated conser-
vatively and 3 patients need re-exploration and drainage of hematoma. Gastrointestinal injury oc-
curred in 1 case, and graft loss was observed in 1 case (Table 2). Out of the 500 patients, only 1
patient died within the study period, resulting in a 0.2% mortality. The cause of death were graft
loss in this patient.

DISCUSSION

Our study presented a low rate of complications in patients undergoing renal transplant, whereas only 0.2%
of mortality. Previously reported studies such as study by Berhe and another study by Salamin et al, reported
a 26% and 34.9% respectively, which is a little higher than the rate reported in our study(37,38). The Berhe et
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al reported data from Ethiopian transplant recipients, while Salamin et al. Swiss patients experienced com-
plications within the first year of transplantation. This suggests that surgical complications are a significant

issue globally, regardless of the setting.

Table 1. Socio-demographic characteristics of kidney transplant patients developed complica-

tions
Characteristics | N (%) 35
Age in years
<20 10(11.6) %0
21-30 30(34.9) T 9
31-40 21(24.4) o
41-50 25(29.0) § 20
Gender S
Males 61(70.9) i
Females 25(29.1) 3 0
Blood group “
A (+ve) 38(44.1) 5
B (+ve) 19(22.0)
0
AB (+Ve) 29(33'7) M Hypertension M Diabetes M Both
Body Mass Index (BMI)
18.1-25 58(67.4) Figure 1. Causes of renal failure in patients under-
>25 28(32.5) went renal transplant and developed post-opera-
tive complications

Table 2. Summary of surgical complications in patients undergoing renal transplant and devel-

oped surgical complications

Urological complications n= 10 (2.0%)

Vascular Complications n=4 (0.8%)

Urological complications

Vascular Complications

= Urinary leak m D) stent obstruction
Bladder rupture m Ureteric stricture
= Renal artery stenosis = Renal vein thrombosis = Bleeding
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Wound complications n=25 (5%) Fluid Collection n=7 (1.4)

Wound complications Fluid Collection

= Superficial = Deep = Lymphocele = Hematoma

Lymphorrhea n=38 (7.6%) Gastrointestinal injury n=1 (0.2%)
Graft loss n=1 (0.2%)

The types of surgical complications reported in our study were similar to those reported in the other studies,
including urologic complications, vascular complications, and wound-related complications. Choate et al.
and Ammi et al. reported urologic complications to be the most common type of surgical complications in
kidney transplant recipients, while vascular complications were the second most common complication re-
ported in the study by Ammi et al(39,40). In contrast, our study found Lymphorrea (7.6%) to be the most
common type of surgical complication, wound-related complications were the second most common early
post - transplant surgical complication. This difference could be due to the differences in the characteristics
of the study population which can significantly influence the outcomes. Factors such as age, comorbidities,
immunosuppressive regimens, and surgical techniques can vary across studies and contribute to variations
in complication rates. The severity of the surgical complications in our study was also comparable to that
reported in the other studies. Carvalho et al reported that the most severe complications were due to vascular
and urologic issues, while Sugi et al reported that complications ranged from mild to life-threatening(41,42).
Similarly, in our study, the majority of the complications were mild, with only one patients experiencing
severe complication. This suggests that while surgical complications are common in kidney transplant recip-
ients, the severity of the complications varies depending on the type and management.

In terms of risk factors for surgical complications, the findings of the studies were somewhat consistent.
Salamin et al identified several risk factors, including recipient age, recipient BMI, and donor type, which
were also identified as risk factors in our study(38). Hamed et al and Szabo-Pap et al reported that cold
ischemia time and donor age were significant risk factors for surgical complications, while Bejic et al found
that the use of intraoperative duplex ultrasound reduced complications in living renal donor transplanta-
tion(43—45).

Overall, the findings from our study are consistent with those of the other studies in terms of the prevalence,
types, and severity of surgical complications in kidney transplant recipients. However, there were some dif-
ferences in the types and order of the most common complications reported. Further research is needed to
identify additional risk factors and determine the most effective strategies for managing and preventing sur-
gical complications in kidney transplant recipients.

Our study is the largest study from the region presenting data from a single centre with five years follow-
up, however the study only focused on the surgical complications and outcomes of kidney transplantation
which is considered as limitation of the study.

CONCLUSION
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The study reported overall low rate of surgical complications was relatively mild, suggesting that while com-
plications were present, but they were not excessively high in frequency. However, the study also found that
the overall graft and patient survival rates were relatively good, which underscores the importance of estab-
lishing transplant programs in developing countries to address the growing burden of end-stage renal dis-
ease. Future studies are needed to explore the predictors and risk factors of surgical complications in kidney
transplantation and to identify strategies for reducing the incidence and improving the outcomes of these
complications.

CONFLICT OF INTEREST:

Authors declare no conflict of interest

FUNDING SOURCE:

The study did not receive any external funding

ETHICAL APPROVAL:

The data was retrospective analysis of hospital record, did not require ethical approval. At the time of trans-
plant informed consent, patients and donors also consent for utilization of their information for research
purpose.

REFERENCES

1. Haberal M, Boyvat F, Akdur A, Kirnap M, Ozcelik U, Yarbug Karakayali F. Surgical Complications
After Kidney Transplantation. Exp Clin Transplant . 2016 Dec;14(6):587-95.

2. Haller M, Gutjahr G, Kramar R, Harnoncourt F, Oberbauer R. Cost-effectiveness analysis of renal
replacement therapy in Austria. Nephrol Dial Transplant . 2011 Sep 1;26(9):2988-95.

3. Dominguez J, Harrison R, Atal R. Cost—Benefit Estimation of Cadaveric Kidney Transplantation: The
Case of a Developing Country. Transplant Proc . 2011 Jul;43(6):2300—4.

4. Humar A, Matas AJ. Surgical Complications After Kidney Transplantation. Semin Dial . 2005 Nov
29;18(6):505-10.

5. Maikisalo H, Eklund B, Salmela K, Isoniemi H, Kyllonen L, Hockerstedt K, et al. Urological
complications after 2084 consecutive kidney transplantations. Transplant Proc . 1997 Feb;29(1-2):152-3.

6. Barba Abad ], Rincon Mayans A, Tolosa Eizaguirre E, Romero Vargas L, Rosell Costa D, Robles Garcia
JE, et al. [Surgical complications in kidney transplantation and their influence on graft survival]. Actas Urol
Esp . 2010 Mar;34(3):266-73.

7. Knechtle SJ, Marson LP, Morris P]. Kidney Transplantation - Principles and Practice . 2019.

8. Pal D, Sanki P, Roy S. Analysis of outcome of end-to-end and end-to-side internal iliac artery
anastomosis in renal transplantation: Our initial experience with a case series. Urol Ann. 2017;9(2):166

9. Osman Y, Kamal M, Soliman S, Sheashaa H, Shokeir A, Shehab El-Dein AB. Necessity of Routine
Postoperative Heparinization in Non-Risky Live-Donor Renal Transplantation: Results of a Prospective
Randomized Trial. Urology . 2007 Apr;69(4):647-51.

10. El-Motaal AMA, Dawoud RM, Sherif MF, Eldiasty TA. Role of ultrasound, Color duplex Doppler and
sono-elastography in the evaluation of renal allograft complications. Egypt ] Radiol Nucl Med. 2019 Dec
16;50(1):83.

11. Halloran PF. Immunosuppressive Drugs for Kidney Transplantation. N Engl ] Med. 2004 Dec
23;351(26):2715-29.

12.  Arpali E, Al-Qaoud T, Martinez E, Redfield III RR, Leverson GE, Kaufman DB, et al. Impact of ureteral
stricture and treatment choice on long-term graft survival in kidney transplantation. Am J Transplant. 2018
Aug;18(8):1977-85.

LMR] Volume 5 Issue 04 1641 Page



13.  Rahnemai-Azar AA, Gilchrist BF, Kayler LK. Independent risk factors for early urologic complications
after kidney transplantation. Clin Transplant. 2015 May 6;29(5):403-8.

14. Hau HM, Tautenhahn H-M, Schmelzle M, Krenzien F, Schoenberg MB, Morgul MH, et al. Management
of Urologic Complications in Renal Transplantation: A Single-Center Experience. Transplant Proc . 2014
Jun;46(5):1332-9.

15. Neri F, Tsivian M, Coccolini F, Bertelli R, Cavallari G, Nardo B, et al. Urological Complications After
Kidney Transplantation: Experience of More Than 1000 Transplantations. Transplant Proc. 2009
May;41(4):1224-6.

16. Eufrasio P, Parada B, Moreira P, Nunes P, Bollini S, Figueiredo A, et al. Surgical Complications in 2000
Renal Transplants. Transplant Proc. 2011 Jan;43(1):142—4.

17.  Zavos G, Pappas P, Karatzas T, Karidis NP, Bokos ], Stravodimos K, et al. Urological Complications:
Analysis and Management of 1525 Consecutive Renal Transplantations. Transplant Proc. 2008
Jun;40(5):1386-90.

18. Choi YS, Kim KS, Choi SW, Bae W], Hong SH, Lee JY, et al. Ureteral Complications in Kidney
Transplantation: Analysis and Management of 853 Consecutive Laparoscopic Living-Donor Nephrectomies
in a Single Center. Transplant Proc. 2016 Oct;48(8):2684-8.

19.  Shoskes DA, Hanbury D, Cranston D, Morris PJ. Urological Complications in 1,000 Consecutive Renal
Transplant Recipients. ] Urol. 1995 Jan;153(1):18-21.

20. Bessede T, Hammoudi Y, Bedretdinova D, Parier B, Francois H, Durrbach A, et al. Preoperative Risk
Factors Associated With Urinary Complications After Kidney Transplantation. Transplant Proc. 2017
Nov;49(9):2018-24.

21. Hotta K, Miura M, Wada Y, Fukuzawa N, Iwami D, Sasaki H, et al. Atrophic bladder in long-term
dialysis patients increases the risk for urological complications after kidney transplantation. Int ] Urol . 2017
Apr 12;24(4):314-9.

22. Kobayashi K, Censullo ML, Rossman LL, Kyriakides PN, Kahan BD, Cohen AM. Interventional
Radiologic Management of Renal Transplant Dysfunction: Indications, Limitations, and Technical
Considerations. RadioGraphics. 2007 Jul;27(4):1109-30.

23. van Roijen JH, Kirkels W], Zietse R, Roodnat JI, Weimar W, Ijzermans JNM. long-term graft survival
after urological complications of 695 kidney transplantations. ] Urol. 2001 Jun;1884—7.

24. Laftavi MR, Rostami R, Patel S, Kohli R, Laftavi H, Feng L, et al. Universal perioperative antimicrobial
prophylaxis is not necessary in kidney transplantation. Clin Transplant. 2012 May 17;26(3):437-42.

25. Sharma KK, Ayyagiri A, Dhole TN, Prasad KN, Kishore ]. Prevalence of infections in renal transplant
recipients of north India. Indian J Pathol Microbiol. 2007 Apr;50(2):453-7.

26. Krajewski E, Soriano IS, Ortiz J. Laparoscopy in transplantation. JSLS ] Soc Laparoendosc Surg.
2006;10(4):426-31.

27. Wagenaar S, Nederhoed JH, Hoksbergen AW], Bonjer HJ, Wisselink W, van Ramshorst GH. Minimally
Invasive, Laparoscopic, and Robotic-assisted Techniques Versus Open Techniques for Kidney Transplant
Recipients: A Systematic Review. Eur Urol. 2017 Aug;72(2):205-17.

28. Pratschke ], Dragun D, Hauser IA, Horn S, Mueller TF, Schemmer P, et al. Immunological risk
assessment: The key to individualized immunosuppression after kidney transplantation. Transplant Rev.
2016 Apr;30(2):77-84.

29. Atray NK, Moore F, Zaman F, Caldito G, Abreo K, Maley W, et al. Post transplant lymphocele: a single
LMR] Volume 5 Issue 04 1651 Page



centre experience. Clin Transplant. 2004 Aug 24;18(s12):46-9.

30. Dubeaux VT, Oliveira RM, Moura V], Pereira JMS, Henriques FP. Assessment of lymphocele incidence
following 450 renal transplantations. Int braz j urol. 2004 Feb;30(1):18-21.

31. Heer MK, Clark D, Trevillian PR, Sprott P, Palazzi K, Hibberd AD. Functional significance and risk
factors for lymphocele formation after renal transplantation. ANZ J Surg. 2018 Jun 21;88(6):597-602.

32. InoueT, Saito M, Narita S, Numakura K, Tsuruta H, Maeno A, et al. Evaluation of Persistent Lymphatic
Fluid Leakage Using a Strategy of Placing a Drain After Kidney Transplantation: A Statistical Analysis to
Assess Its Origin. Transplant Proc. 2017 Oct;49(8):1786-90.

33. Saidi RF, Wertheim JA, Ko DSC, Elias N, Martin H, Delmonico FL, et al. Impact of Donor Kidney
Recovery Method on Lymphatic Complications in Kidney Transplantation. Transplant Proc. 2008
May;40(4):1054-5.

34. Bzoma B, Kostro J, Debska-Sliziet A, Hellmann AR, Zadrozny D, Sledziniski Z, et al. Treatment of the
Lymphocele After Kidney Transplantation: A Single-center Experience. Transplant Proc. 2016
Jun;48(5):1637-40.

35. Gachoka DN, Yu S, Kaw D. Caecum perforation after renal transplantation: a case report and review of
literature. Int Urol Nephrol. 2014 Jun 11;46(6):1141-4.

36. Phelan PJ, O’Kelly P, Tarazi M, Tarazi N, Salehmohamed MR, Little DM, et al. Renal allograft loss in
the first post-operative month: causes and consequences. Clin Transplant. 2012 Jul 16;26(4):544-9.

37. Tekleberhan Berhe. Surgical complications and outcomes of Living Kidney Recipients in a Novice
Transplant Center in the Sub-Saharan African Country- Ethiopia: A two years experience. Ethiop Med J.
2020;1(1).

38. Salamin P, Deslarzes-Dubuis C, Longchamp A, Petitprez S, Venetz ]J-P, Corpataux J-M, et al. Predictive
Factors of Surgical Complications in the First Year Following Kidney Transplantation. Ann Vasc Surg . 2022
Jul;83:142-51.

39. Choate HR, Mihalko LA, Choate BT. Urologic complications in renal transplants. Transl Androl Urol .
2019 Apr;8(2):141-7.

40. AmmiM, Daligault M, Sayegh ], Abraham P, Papon X, Enon B, et al. Evaluation of the Vascular Surgical
Complications of Renal Transplantation. Ann Vasc Surg. 2016 May;33:23-30.

41. Carvalho JA, Nunes P, Antunes H, Parada B, Tavares da Silva E, Rodrigues L, et al. Surgical
Complications in Kidney Transplantation: An Overview of a Portuguese Reference Center. Transplant Proc .
2019 Jun;51(5):1590-6.

42. Sugi MD, Joshi G, Maddu KK, Dahiya N, Menias CO. Imaging of Renal Transplant Complications
throughout the Life of the Allograft: Comprehensive Multimodality Review. RadioGraphics. 2019
Sep;39(5):1327-55.

43. Hamed MO, Chen Y, Pasea L, Watson CJ, Torpey N, Bradley JA, et al. Early Graft Loss After Kidney
Transplantation: Risk Factors and Consequences. Am J Transplant. 2015 Jun;15(6):1632-43.

44. Szabo-Pap M, Zadori G, Fedor R, Illesy L, Toth F, Kanyari Z, et al. Surgical Complications Following
Kidney Transplantations: A Single-Center Study in Hungary. Transplant Proc. 2016 Sep;48(7):2548-51.

45. BejicM, Déglise S, Venetz JP, Nseir G, Dubuis C, Saucy F, et al. Use of Intraoperative Duplex Ultrasound
and Resistance Index Reduces Complications in Living Renal Donor Transplantation. Transplant Proc . 2018
Dec;50(10):3192-8.

LMR] Volume 5 Issue 04 1661 Page



