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Abstract
AIM: To compare urological infections in patients with 
or without stents following transplantation and to de-
termine the effect of such infections on graft function.

METHODS: All 285 recipients of kidney transplantation 
at our centre between 2006 and 2010 were included in 
the study. Detailed information including stent use and 
transplant function was collected prospectively and an-
alysed retrospectively. The diagnosis of urinary tract in-
fection was made on the basis of compatible symptoms 
supported by urinalysis and/or microbiological culture. 
Graft function, estimated glomerular filtration rate  and 
creatinine at 6 mo and 12 mo, immediate graft function 
and infection rates were compared between those with 
a stent or without a stent.

RESULTS: Overall, 196 (183 during initial procedure, 
13 at reoperation) patients were stented following 
transplantation. The overall urine leak rate was 4.3% 
(12/277) with no difference between those with or 
without stents - 7/183 vs  5/102, P  = 0.746. Overall, 
54% (99/183) of stented patients developed a uro-

logical infection compared to 38.1% (32/84) of those 
without stents (P  = 0.0151). All 18 major urological in-
fections occurred in those with stents. The use of stent 
(Wald χ 2 = 5.505, P  = 0.019) and diabetes mellitus 
(Wald χ 2 = 5.197, P  = 0.023) were found to have sig-
nificant influence on urological infection rates on mul-
tivariate analysis. There were no deaths or graft losses 
due to infection. Stenting was associated with poorer 
transplant function at 12 mo.

CONCLUSION: Stents increase the risks of urological 
infections and have a detrimental effect on early to me-
dium term renal transplant function.

© 2013 Baishideng. All rights reserved.

Key words: Urological infection; Ureteric stent; Renal 
transplantation; Creatinine; Estimated glomerular filtra-
tion rate
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INTRODUCTION
Stents are used to protect the ureter-bladder anastomosis 
when performing renal transplantation in order to avoid 
or reduce urological complications[1-5]. The insertion 
of  a stent does not eliminate the risk of  complications, 
particularly urinary leak but may alter the approach to 
managing them[6]. Due to immunosuppression, stenting 
in transplant patients increases the risk of  urological or 
blood stream infections[7,8]. As a result, opinion contin-
ues to be divided between those who routinely stent and 
those who only do so selectively on the basis of  clear 
indications[2,9,10-13]. Proponents of  selective stenting state 
that the associated risks are high enough to avoid rou-
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tine stenting and advocate that careful surgical technique 
with selective stenting of  problematic anastomoses yields 
similar results[12,13].

The key question is to determine what effect the in-
creased risk of  urological infection with stenting has on 
the early and medium term outcome of  renal transplan-
tation. This study was carried out to compare the inci-
dence of  urological infection in patients with or without 
stents inserted at transplantation and to determine the 
effect of  urinary tract infections (MUI) in the early post 
transplantation period on short and medium term graft 
function.

MATERIALS AND METHODS
All recipients of  kidney transplantation at the South West 
Transplant Centre (SWTC), Derriford Hospital, Plym-
outh between January 2006 and December 2010 were in-
cluded in the study. Patient data was entered prospectively 
into the renal computer database (PROTON Informa-
tion System, Clinical Computing PLC, London, United 
Kingdom) that was also used for information on patients 
handed over to other centres for follow up. Patients who 
developed significant urological complications after hand 
back to their home units were referred back to the SWTC 
for management and included in this analysis. Transplant 
nurses at peripheral centres were contacted to provide in-
formation on those patients whose data were incomplete. 
The duration of  follow up ranged from 12 mo to 72 mo. 

Patients were managed according to the standard 
protocol of  the SWTC. Immunosuppression comprised 
basiliximab (induction), tacrolimus (0.1 mg/kg per day), 
mycophenolic acid (2 g/d) and prednisolone. Antibiotic 
prophylaxis included a single intravenous dose of  augu-
mentin 1.2 g at anaesthetic induction and a daily dose of  
co-trimoxazole 480 mg for 3 mo. At surgery, a 6-French, 
12 cm, double pigtail ureteral stent (Cook Medical) was 
inserted at the discretion of  the operating surgeon to 
establish internal drainage from the uretero-pelvic junc-
tion to the bladder. The transplant nurse practitioner 
would identify patients requiring stent removal and refer 
them to the urology nurse practitioners as soon as pos-
sible following transplantation. The stent was removed 
by flexible cystoscopy under local anaesthetic on a day 
case basis by a urologist. The duration of  retention of  
routinely placed stents was progressively decreased from 
six weeks (initially) to two weeks in the latter phase of  
the study. Selectively inserted stents were removed after 
the duration advised by the transplant surgeon (usually 
4-6 wk). In the latter part of  the study period, a single 
intravenous prophylactic dose of  antibiotics was ad-
ministered prior to stent removal - usually gentamicin 3 
mg/kg (rounded to the nearest convenient multiple of  
40 and a maximum dose of  160 mg). If  there were seri-
ous difficulties with venous access, the dose was given 
intramuscularly 30 min before the procedure. A mid 
stream specimen of  urine was sent 48 h prior to removal 
of  stent and this was repeated if  blood or protein was 
present in urine or the patient was symptomatic.

The diagnosis of  UTI was made on the basis of  com-
patible symptoms supported by urinalysis and/or micro-
biological culture. Major urological infections (MUIs) 
included complicated UTI, pyelonephritis and urosepsis 
with or without bacteraemia. Delayed graft function 
(DGF) was defined as requirement for dialysis within the 
first week of  transplantation. Primary non function (PNF) 
was defined as a graft that never worked or that never al-
lowed the recipient to come off  dialysis.

Relevant data including age, type and date of  trans-
plant, recognised risk factors for urological complications 
(stripped ureter, damaged renal arteries/bench surgery, 
multiple renal arteries, cold ischaemic time greater than 
24 h, lower urinary tract obstruction and bladder abno-
rmality) or risk factors for infection such as diabetes, 
reoperation and peritoneal dialysis associated peritonitis 
were entered into proforma sheets. This data was then 
transferred to an Microsoft Excel worksheet and analysed 
using SPSS 17® for Windows (SPSS Inc, Chicago, IL).

Statistical analysis
Early and late graft function, estimated glomerular filtra-
tion rate (eGFR) and creatinine (Cr) at 6 mo (Cr6, eGFR6) 
and 12 mo (Cr12, eGFR12), immediate graft function, graft 
outcome, infection rates, type of  infection and urine 
leak were compared between those with a stent (ST) or 
without a stent (WST). Differences between groups were 
tested by the χ 2 statistic. Correlation between duration of  
stenting, interval to infection after transplantation, num-
ber of  infection episodes and Cr and eGFR at 6 mo and 
12 mo were tested using Pearson’s correlation statistics. 
Also, the General Linear Modelling multivariate analysis 
of  categorical variables [stent use; type of  transplant - 
donation after circulatory death (DCD), donation after 
brain death (DBD) or living donation (LD); transplant 
number - whether first, second or third; diabetes; ureteric 
reflux; body mass index (BMI) > 30 kg/m2; and early 
transplant outcome - immediate function, DGF and 
PNF] affecting urological infection following transplanta-
tion was performed. A P value of  < 0.05 was taken as 
significant.

RESULTS
A total of  285 renal transplants were performed during 
the period comprising 181 males (age, mean ± SE: 52.1 
± 1.0 years; median: 53.5 years) and 104 females (age, 
mean ± SE: 49.2 ± 1.2 years; median: 50.4 years) giving a 
male to female ratio of  1.7:1. The commonest causes of  
established renal failure were glomerulonephritis (14.7%), 
cystic kidney disease (14%), immunoglobulin A neph-
ropathy (13.3%) and diabetic nephropathy (6.7%). The 
overwhelming majority of  transplants (189, 66.3%) were 
from DCD donors, with living donors LD constituting 
28%. Also, 240 of  the 285 patients (84%) were undergo-
ing their first transplants whereas 36 (13%) and 9 (3%) 
were having their second and third transplants respec-
tively. Information about use of  antibiotic prophylaxis 
prior to implantation was unavailable in 23 cases (8.1%) 
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but of  the remaining 262, 86% (226) had appropriate 
prophylaxis. Ninety seven percent received prophylactic 
co-trimoxazole for 3 mo after transplantation. 

One hundred and two patients (35.8%) did not have 
a ureteric stent inserted during their initial transplant 
operation. The indications for stenting in the remain-
ing 183 (64.2%) are shown in Table 1. The demographic 
and other characteristics of  the ST and WST groups are 
compared in Table 2. Thirteen of  the WST group were 
stented at subsequent re-exploration and re-implantation 
of  the transplant ureter (stenosis/stricture in ten, urine 
leak in two and negative exploration in one). Five patients 
in the ST group received a stent at subsequent re-opera-
tion for a urological complication. Overall, 196 (68.8%) 
patients received a stent following renal transplantation, 
with 159 (81%) of  these inserted routinely. The propor-
tion of  patients receiving stents at transplantation (irre-
spective of  whether inserted during the initial operation 
or at re-operation) varied with the type of  organ donor 
(DCD 54.5%; DBD 58.8% and LD 70.9%), the differ-
ences were statistically significant - Pearson χ 2 = 6.202; df 
= 2; P = 0.045. The mean ± SE duration of  stenting was 
46.99 ± 7.6 d, which was lower for routine than selective 
indication (39 ± 4.4 d vs 83.4 ± 33.2 d, respectively).

If  eight patients with no data regarding urine leak 
were excluded from analysis, then the overall urine leak 
rate was 4.3% (12/277). Five of  100 patients (5%) not 
having a stent inserted during their initial transplant suf-
fered urine leak whereas seven of  177 (4%) in the ST 
group leaked - the difference in leak rates between the 
two groups was not statistically significant (Table 2). 
Similarly, the difference in the distribution of  ureteric 
stenosis or necrosis between groups was not statistically 
significant (Table 2). 

Excluding 18 patients with missing information re-
garding infection, 49% (131/267) of  the patients had 
infection after transplantation, with the majority (87%) 
being UTI. Five patients (1.9%) had miscellaneous (non 
urological) infections. Micro-organisms were isolated 
in 131 (46%) patients. Infection was caused by multiple 
organisms in 32% (42/131) but Escherichia coli (21%) was 
the commonest single isolate. Other coliforms amounted 
to 23%, whereas Candida was cultured in 1.5% cases. 
Overall, 54% (99/183) of  ST patients developed a uro-

logical infection compared to 38.1% (32/84) of  the WST 
group and the difference was statistically significant (χ 2 = 
5.900; df = 1; P = 0.0151). However, with respect to the 
initial transplant procedure, the difference in infection 
rates between ST and WST groups was not statistically 
significant (Table 2). The difference in the distribution of  
infection types (UTI or MUI) between the ST and WST 
groups was statistically significant (Yate’s χ 2 = 6.027; df 
= 1; P = 0.0141). All 18 MUI (9 with urosepsis, 6 with 
pyelonephritis and 3 with bacteraemia) occurred in those 
with stents. Ureteric stenting was associated with poorer 
transplant function at 6 mo and 12 mo (Table 3).

One hundred and eighty three (64.2%) patients achi-
eved immediate allograft function whereas 90 (31.6%) 
had DGF and 12 (4.2%) had PNF. There was no diffe-
rence in the rate of  DGF between the ST and WST 
groups (Table 2). By the end of  the follow up period, 
17 patients had died with a functioning graft and 37 al-
lografts had failed (Figure 1). Although the cause of  
death was undetermined in six, none of  the deaths were 
directly related to urological infection (cardiac in four, 
cancer in three, bowel infarction in two, cytomegalovirus 
infection and trauma in one case respectively.

Infection was more likely to occur in ST patients with 
DGF (73.7%; 42/57) than in those with immediate al-
lograft function (45%; 54/120) and the difference was 
statistically significant (χ 2 =12.810; df = 1; P = 0.0003). 
Irrespective of  stenting, the association between infec-
tion and immediate allograft function [41% (71/173)] or 
DGF [65% (56/86)] was found to be statistically signifi-
cant (Fisher’s exact test, P = 0.0003). However, the dis-
tribution of  UTI and MUI between patients with DGF 

Table 1  Indications for stent placement during the initial 
transplant procedure  n  (%)

Reason Comments

Routine 159 (86.9)
Ureter related   9 (4.9) e.g., Stripped ureter
Poor kidney perfusion   6 (3.3)
Contracted/thin bladder   3 (1.6) Compliance mismatch
Technical factors   3 (1.6) e.g., intra-abdominal implantation
Ileal conduit   1 (0.5)
Small kidney   1 (0.5) Concern about size of renal artery
Long cold ischaemia time 
(> 24 h)

  1 (0.5)

Total 183 (99.8)

Table 2  Comparison of groups with or without stent at initial 
transplant procedure  n  (%)

Parameter Stented group 
(n  = 183)

Without stent group 
(n  = 102)

P 
value

Gender (male) 118 (65) 63 (62) 0.648
Age (yr), mean ± SE  52.4 ± 1.0 (53.7)1 49.1 ± 1.3 (50.6)1 0.035
Diabetes   31 (17) 13 (13) 0.347
BMI > 30 kg/m2   39 (21) 21 (21) 0.531
Vesico-ureteric reflux 11 (6) 14 (14) 0.031
First transplant 151 (83) 89 (87) 0.315
Type of transplant
   DCD 111 (61) 78 (77) 0.023
   DBD 12 (7) 5 (5)
   LD   60 (33) 19 (19)
Delayed graft function   55 (30) 35 (34) 0.595
Septrin 173 (99) 91 (93) 0.002
Urine leak   7 (4) 5 (5) 0.746
Ureter stenosis   6 (3) 7 (7) 0.359
Ureter necrosis      1 (0.5) 0 (0)
Infection   91 (53) 40 (42) 0.075
Operation-infection interval (d)
   mean ± SE 28.1 ± 3.7 33.3 ± 6.2 0.451
   Median 10.5 11.0

1Median age in parenthesis. Figures in parenthesis indicate percentages 
(except for age), corrected for number with relevant data. BMI: Body mass 
index; DCD: Donation after circulatory death; DBD: Donation after brain 
death; LD: Living donation. 
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and immediate function were not statistically significant 
(Yate’s χ 2 = 0.054, df = 1, P = 0.8165). Only the use of  
stent (Wald χ 2 = 5.505, df = 1, P = 0.019), diabetes mel-
litus (Wald χ 2 =5.197, df = 1, P = 0.023) and a BMI > 30 
kg/m2 (Wald χ 2 =3.801, df = 1, P = 0.051) were shown to 
have significant influence on urological infection rates on 
multivariate analysis. 

Stents inserted for ≤ 30 d were associated with a hi-
gher infection rate of  58.3 % (49/84) compared to a rate 
of  48% (47/98) for those with stents longer than 30 d 
(χ 2 = 1.953, df = 1, P = 0.163). The median time to infec-
tion in the ST group was 10.5 d (Table 2) with 75% of  
infections occurring by the 38th day postoperatively. The 
duration of  ureteric stenting and transplant - infection in-
terval had no significant correlation with Cr6, Cr12, eGFR6 
and eGFR12. However, the number of  infection episodes 
had a significant level of  correlation with Cr6, Cr12, eGFR6 
and eGFR12 [Pearson correlation (PC) = 0.175, P = 0.008; 
PC = 0.210, P = 0.002; PC = -0.174, P = 0.009; and PC 
= -0.231, P = 0.001 respectively]. Patients who developed 
urological infection had worse allograft function at 6 and 
12 mo after transplantation with the differences reaching 
statistical significance at 12 mo (Table 3). Although pa-
tients with MUI had worse Cr and eGFR at 6 mo and 12 

mo post transplantation, the differences were not statisti-
cally significant (Table 3).

DISCUSSION
This observational study demonstrates the higher risk of  
infection in patients with ureteric stenting compared to 
those without (54% vs 38%) during renal transplantation 
- rates that are similar to other reports[7,8,12,14] but much 
higher than the 12% reported by Ashraf  et al[15]. Branitz 
et al[16] and Ranganathan et al[1] not only showed a much 
higher infection rate in the stented group (76% vs 45% 
and 71% vs 39%, respectively), but also noted that pa-
tients who suffered a UTI while they had a stent in place 
were more likely to get further episodes of  UTI after 
stent removal. In our study, all eighteen cases of  MUI oc-
curred in the stented group. This is similar to the finding 
by Branitz et al[16] of  all 10 episodes of  severe infection 
in their ST group. Though there were no graft losses or 
patient deaths secondary to MUIs and the rate of  DGF 
in the patients with MUIs was not significantly different 
to other UTIs, MUIs were associated with poorer trans-
plant function at 12 mo (Table 3). In a Cochrane review 
of  seven randomised controlled trials (1154 patients), 
Wilson et al[2] found an increased risk of  UTIs in stented 
patients (RR = 1.49, 95%CI: 1.04-2.15; with two kidneys 
lost to infections), but noted that this effect was neutral-
ised by co-trimoxazole 480 mg daily. Argani et al[17] also 
demonstrated the role of  prophylactic cotrimoxazole 
in reducing the incidence of  UTI in stented patients. 
Prophylaxis with co-trimoxazole is standard practice at 
the author’s centre (99% of  the ST group received it) but 
no such beneficial effect was evident. However, there are 
several reports of  a lower UTI rate in the ST group[18-20] 
or a similar infection rate in both groups[6].

The optimal duration of  stenting in renal transplan-
tation is not known. In this study the average duration 
for stenting over the period under consideration was 46 
d. Although the duration of  stenting did not significantly 
correlate with the risk of  infection and had no statisti-
cally significant impact on Cr levels at 6 and 12 mo in 
our study, based on a median time to infection of  10.5 
d, it would seem reasonable to remove all stents by 2 wk 
after insertion. This approach is similar to Verma et al[21] 

Cr6 Cr12 eGFR6 eGFR12

Stent
   Yes
      mean ± SE 137.5 ± 4.6 139.7 ± 4.7 50.9 ± 1.3 49.9 ± 1.3
      Median    123.5    125      52      49.5
      n     180    176    180    176
   No
      mean ± SE 132.4 ± 5.6 124.4 ± 5.4 52.1 ± 1.9 54.8 ± 2.1
      Median    120.5    120      52      55
      n      78      74      77      73
   F-statistic        0.42 3.603 0.256 4.047
   P value 0.517 0.059 0.614 0.045
Parameters
   Infection
      Yes
         mean ± SE 143.1 ± 6.2 144.0 ± 6.2 49.5 ± 1.6 48.9 ± 1.7
         n     121    118    120    117
      No
         mean ± SE 128.0 ± 4.0 125.5 ± 4.3 53.4 ± 1.4 54.4 ± 1.4
         n     123    119    123    119
      F-statistic 2.232 3.123 2.154 4.038
      P value 0.109 0.046 0.118 0.019
   Infection type
      UTI
         mean ± SE 140.6 ± 6.9 139.8 ± 6.8 50.2 ± 1.8 50.3 ± 1.8
         n     105    104    104    103
      MUI
         mean ± SE   156.4 ± 11.5   167.6 ± 11.6 45.8 ± 3.8 41.3 ± 3.7
         n      18      16      18 16
      F-statistic 0.558 1.299 0.524 1.783
      P value 0.574 0.277 0.593 0.173

Table 3  Effect of stent use on various outcome parameters, 
and infection and type of urological infection on allograft 
function

UTI: Urinary tract infection; MUI: Major urological infection; Cr6: Cre-
atinine at 6 mo; Cr12: Creatinine at 12 mo; eGFR12: Estimated glomerular 
filtration rate at 12 mo; eGFR6: Estimated glomerular filtration rate at 6 mo.
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Figure 1  Outcome of 285 renal transplants according to whether patients 
were stented or without stent. SG: Stented group; WST: Without stent. 
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who reported from a case controlled study that stent-
ing for two weeks avoided the complications associated 
with prolonged stenting without compromising the ben-
efits. Also, Tavakoli et al[14] showed that the rate of  UTIs 
was increased, especially if  stents were left in for more 
than 30 d although they advocated stent removal by 4 
wk. Based on the understanding that routine placement 
of  stents is aimed at keeping the ureteric anastomosis 
patent in the postoperative phase when inflammatory 
oedema is common, there is now a general trend towards 
early stent removal in order to avoid complications like 
infections. Dong et al[22] have reported a UTI rate of  4% 
(3/70) achieved by removing the stent along with the 
bladder catheter between the seventh and tenth post 
operative day. Sansalone et al[23] joined the stent and uri-
nary catheter and removed both at 10 d post operatively 
demonstrating a lower complication rate when compared 
to those without stents (1.5% vs 4.1% P < 0.0001). The 
issue about how long to leave a stent in situ is an impor-
tant one and possibly requires a randomized controlled 
trial to properly address it. Perhaps another way of  re-
ducing the infection complications of  stents is through 
technological development of  better materials to reduce 
or prevent bacterial adherence to the stents. Whether an-
tibacterial coating/impregnation of  stents would work is 
another question.

The finding that urine leak rate was not affected by 
the placement of  ureteric stents (Table 2) in this series is 
similar to the report by Dharnidharka et al[8] who showed 
that stents offered no benefit in preventing ureteric ste-
nosis or leaks, nor in improving graft survival. Some 
studies have demonstrated lower leak rates in the stented 
group[14,18,19,23,24] whereas Osman et al[12] found a small 
increase in leakage in the stented group (4% vs 0%) and 
a significant increase in UTIs (39.6% vs 18%, P = 0.02). 
Perhaps factors like stripping of  the ureter, ureteric in-
jury, multiple renal arteries, damage to lower polar artery, 
operative technique, cold ischaemia time and donor vas-
cular disease are more important in determining whether 
urine leak or ureteric necrosis occurs or not. DuBay et 
al[25] while arguing the case that routine stent placement 
was inexpensive due to reduction in ureteric complica-
tions failed to consider the additional cost of  infection 
related complications.

Review of  the literature revealed a dearth of  infor-
mation on the effect of  urological infections on sub-
sequent transplant function, although bacteraemia in 
transplant recipients frequently originates in the urinary 
tract. An important finding in this study is the deleteri-
ous effect of  multiple urological infections on transplant 
function. Whether this negative effect which was dem-
onstrated even at 12 mo impacts on long term function 
as well needs to be studied in in a larger trial. In light of  
the fact that stents increase the rate of  repeat UTIs[1,16] 
and the almost exclusive occurrence of  MUIs in the 
stented group, stents may be exerting a harmful effect on 
graft function. This may in itself  be a strong argument in 
favour of  selective placement of  stents and needs to be 
looked at in a larger randomised controlled trial.

A study of  this nature has several limitations. The 
retrospective nature of  this study limits its usefulness 
somewhat, but all the data were collected prospectively 
and recorded in a designated renal electronic database. 
In addition there were some gaps in the data, especially 
in the length of  hospital stay, readmission rate, and the 
incidence of  UTI prior to transplantation. This is partly 
due to the loss of  patients to follow up and despite ex-
haustive efforts to individually chase all cases, data was 
unavailable from some of  the outlying hospitals in the 
fairly large region covered by our centre. Also, it was not 
possible to determine the quantitative effect of  infection 
on length of  hospital stay or readmissions to hospital.

Notwithstanding the retrospective nature of  this stu-
dy, stents increase the risks of  urological infections and 
appear to have a detrimental effect on early to medium 
term renal transplant function. Whether stents are used 
routinely or selectively, there is need to remove them 
early (< 2 wk) in order to reduce the risk of  infection.
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COMMENTS
Background
Stents are used to protect the joining between the transplant ureter and the 
recipient’s bladder when performing kidney transplantation in order to avoid or 
reduce complications. It is thought that using a stent in this way does not elimi-
nate the risk of complications, particularly urinary leak may in fact increases the 
risk of urological or blood stream infections. As a result, opinion continues to be 
divided between those who routinely stent and those who only do so selectively 
on the basis of clear indications.
Research frontiers
There are several reports on the effect of ureter stenting for kidney transplant 
recipients but the key issues such as how long it should be retained in the body 
before removal, its effect on kidney function remain unanswered. There are also 
no well conducted randomised controlled trials to assess the effect of stents.
Innovations and breakthroughs
Proponents of selective stenting state that the associated risks are high enough 
to avoid routine stenting and advocate that careful surgical technique with 
selective stenting of problematic anastomoses yields similar results. The key 
question is to determine what effect the increased risk of urological infection 
with stenting has on the early and medium term outcome of renal transplanta-
tion. In the present study, authors compared the incidence of urological infection 
in patients with or without stents inserted at transplantation and report the effect 
of urinary tract infections (UTIs) in the early post transplantation period on short 
and medium term graft function
Applications
This study suggests that stents increase the risks of urological infections and 
have a detrimental effect on early to medium term kidney transplant function. It 
calls for a controlled trial to determine the optimum duration of retaining stents 
following insertion.
Terminology
A ureteric stent used for the purpose of kidney transplantation is a 6-French, 12 
cm, double pigtail ureteral plastic tubing inserted to establish internal drainage 
from the ureter in to the bladder.The diagnosis of UTI was made on the basis 
of compatible symptoms such as discomfort during urination, urinary discharge, 
lower abdominal pain and fever supported by findings on urine strip test and/or 
microbiological culture. Major urological infections included complicated UTI, 
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pyelonephritis (infection extending to the kidneys) and urosepsis with or without 
bacteraemia (bacteria multiplying in the blood stream).
Peer review
Although there are minor recommendations that would be good for the authors if 
they revise the manuscript accordingly, the manuscript can also be published in 
this original form as well given the nature of the study which is not randomized.
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tissues, cell therapy and islet transplantation, clinical transplantation, 
experimental transplantation, immunobiology and genomics, and 
xenotransplantation. The current columns of  WJT include editorial, 
frontier, diagnostic advances, therapeutics advances, field of  vision, 
mini-reviews, review, topic highlight, medical ethics, original articles, 
case report, clinical case conference (Clinicopathological confer-
ence), and autobiography.

We encourage authors to submit their manuscripts to WJT. 
We will give priority to manuscripts that are supported by major 
national and international foundations and those that are of  great 
basic and clinical significance.

WJT is edited and published by Baishideng Publishing Group 
(BPG). BPG has a strong professional editorial team composed of  
science editors, language editors and electronic editors. BPG cur-
rently publishes 41 OA clinical medical journals, and is one of  the 
leading medical publishers, with the first-class editing and publish-
ing capacity and production.

Columns
The columns in the issues of  WJT will include: (1) Editorial: The 
editorial board members are invited to make comments on an im-
portant topic in their field in terms of  its current research status 
and future directions to lead the development of  this discipline; (2) 
Frontier: The editorial board members are invited to select a highly 
cited cutting-edge original paper of  his/her own to summarize ma-
jor findings, the problems that have been resolved and remain to be 
resolved, and future research directions to help readers understand 
his/her important academic point of  view and future research direc-
tions in the field; (3) Diagnostic Advances: The editorial board mem-
bers are invited to write high-quality diagnostic advances in their field 
to improve the diagnostic skills of  readers. The topic covers general 
clinical diagnosis, differential diagnosis, pathological diagnosis, lab-
oratory diagnosis, imaging diagnosis, endoscopic diagnosis, biotech-
nological diagnosis, functional diagnosis, and physical diagnosis; (4) 
Therapeutics Advances: The editorial board members are invited to 
write high-quality therapeutic advances in their field to help improve 
the therapeutic skills of  readers. The topic covers medication therapy, 
psychotherapy, physical therapy, replacement therapy, interventional 
therapy, minimally invasive therapy, endoscopic therapy, transplanta-
tion therapy, and surgical therapy; (5) Field of  Vision: The editorial 
board members are invited to write commentaries on classic articles, 
hot topic articles, or latest articles to keep readers at the forefront of  
research and increase their levels of  clinical research. Classic articles 
refer to papers that are included in Web of  Knowledge and have re-
ceived a large number of  citations (ranking in the top 1%) after being 
published for more than years, reflecting the quality and impact of  

papers. Hot topic articles refer to papers that are included in Web of  
Knowledge and have received a large number of  citations after being 
published for no more than 2 years, reflecting cutting-edge trends in 
scientific research. Latest articles refer to the latest published high-
quality papers that are included in PubMed, reflecting the latest re-
search trends. These commentary articles should focus on the status 
quo of  research, the most important research topics, the problems 
that have now been resolved and remain to be resolved, and future 
research directions. Basic information about the article to be com-
mented (including authors, article title, journal name, year, volume, 
and inclusive page numbers); (6) Minireviews: The editorial board 
members are invited to write short reviews on recent advances and 
trends in research of  molecular biology, genomics, and related cut-
ting-edge technologies to provide readers with the latest knowledge 
and help improve their diagnostic and therapeutic skills; (7) Review: 
To make a systematic review to focus on the status quo of  research, 
the most important research topics, the problems that have now 
been resolved and remain to be resolved, and future research direc-
tions; (8) Topic Highlight: The editorial board members are invited 
to write a series of  articles (7-10 articles) to comment and discuss 
a hot topic to help improve the diagnostic and therapeutic skills of  
readers; (9) Medical Ethics: The editorial board members are invited 
to write articles about medical ethics to increase readers’ knowledge 
of  medical ethics. The topic covers international ethics guidelines, 
animal studies, clinical trials, organ transplantation, etc.; (10) Clinical 
Case Conference or Clinicopathological Conference: The editorial 
board members are invited to contribute high-quality clinical case 
conference; (11) Original Articles: To report innovative and original 
findings in transplantation; (12) Brief  Articles: To briefly report the 
novel and innovative findings in transplantation; (13) Meta-Analysis: 
To evaluate the clinical effectiveness in transplantation by using data 
from two or more randomised control trials; (14) Case Report: To 
report a rare or typical case; (15) Letters to the Editor: To discuss 
and make reply to the contributions published in WJT, or to intro-
duce and comment on a controversial issue of  general interest; (16) 
Book Reviews: To introduce and comment on quality monographs 
of  transplantation; and (17) Autobiography: The editorial board 
members are invited to write their autobiography to provide readers 
with stories of  success or failure in their scientific research career. 
The topic covers their basic personal information and information 
about when they started doing research work, where and how they 
did research work, what they have achieved, and their lessons from 
success or failure.
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SPECIAL STATEMENT
All articles published in this journal represent the viewpoints of  the 
authors except where indicated otherwise.

Biostatistical editing
Statisital review is performed after peer review. We invite an ex-
pert in Biomedical Statistics to evaluate the statistical method used 
in the paper, including t-test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or 
stepwise), correlation, analysis of  variance, analysis of  covariance, 
etc. The reviewing points include: (1) Statistical methods should 
be described when they are used to verify the results; (2) Whether 
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to 
standard errors. Give the number of  observations and subjects (n). 
Losses in observations, such as drop-outs from the study should be 
reported; (4) Values such as ED50, LD50, IC50 should have their 
95% confidence limits calculated and compared by weighted probit 
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it indicates statistical significance).
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Ethical Considerations in the Conduct and Reporting of  Research: 
Conflicts of  Interest” from International Committee of  Medical 
Journal Editors (ICMJE), which is available at: http://www.icmje.
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Statement of informed consent
Manuscripts should contain a statement to the effect that all human 
studies have been reviewed by the appropriate ethics committee or it 
should be stated clearly in the text that all persons gave their informed 
consent prior to their inclusion in the study. Details that might disclose 
the identity of  the subjects under study should be omitted. Authors 
should also draw attention to the Code of  Ethics of  the World Med-
ical Association (Declaration of  Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow 
the highest standards and the trial should conform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good 
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines 
Research Council Guidelines for Good Clinical Practice in Clinical 
Trials) and/or the World Medical Association Declaration of  Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If  doubt exists whether the research was conducted 
in accordance with the above standards, the authors must explain the 
rationale for their approach and demonstrate that the institutional 
review body explicitly approved the doubtful aspects of  the study.

Before submitting, authors should make their study approved 
by the relevant research ethics committee or institutional review 
board. If  human participants were involved, manuscripts must be 
accompanied by a statement that the experiments were undertaken 
with the understanding and appropriate informed consent of  each. 
Any personal item or information will not be published without ex-
plicit consents from the involved patients. If  experimental animals 
were used, the materials and methods (experimental procedures) 
section must clearly indicate that appropriate measures were taken 
to minimize pain or discomfort, and details of  animal care should 
be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book 
Antiqua with ample margins. Number all pages consecutively, and 
start each of  the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the 
opinions expressed by contributors. Manuscripts formally accepted 
for publication become the permanent property of  Baishideng 
Publishing Group Co., Limited, and may not be reproduced by any 
means, in whole or in part, without the written permission of  both 
the authors and the publisher. We reserve the right to copy-edit and 
put onto our website accepted manuscripts. Authors should follow 
the relevant guidelines for the care and use of  laboratory animals 
of  their institution or national animal welfare committee. For the 
sake of  transparency in regard to the performance and reporting of  
clinical trials, we endorse the policy of  the ICMJE to refuse to pub-
lish papers on clinical trial results if  the trial was not recorded in a 
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored 
by the United States National Library of  Medicine and we encour-
age all potential contributors to register with it. However, in the case 
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that other registers become available you will be duly notified. A 
letter of  recommendation from each author’s organization should 
be provided with the contributed article to ensure the privacy and 
secrecy of  research is protected.

Authors should retain one copy of  the text, tables, photographs 
and illustrations because rejected manuscripts will not be returned 
to the author(s) and the editors will not be responsible for loss or 
damage to photographs and illustrations sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: http://www.wjgnet.com/esps/. Authors are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS 
(http://www.wjgnet.com/2220-3230/g_info_20100722180909.htm) 
before attempting to submit online. For assistance, authors encoun-
tering problems with the Online Submission System may send an 
email describing the problem to wjt@wjgnet.com, or by telephone: 
+86-10-85381891. If  you submit your manuscript online, do not 
make a postal contribution. Repeated online submission for the same 
manuscript is strictly prohibited.

MANUSCRIPT PREPARATION
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submitted using word-processing software. All submissions must be 
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
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standard proposed by International Committee of  Medical Journal 
Editors, based on (1) substantial contributions to conception and 
design, acquisition of  data, or analysis and interpretation of  data; (2) 
drafting the article or revising it critically for important intellectual 
content; and (3) final approval of  the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete 
name of  institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of  Pathology, Chengde Medi-
cal College, Chengde 067000, Hebei Province, China. One author may 
be represented from two institutions, for example, George Sgourakis, 
Department of  General, Visceral, and Transplantation Surgery, Es-
sen 45122, Germany; George Sgourakis, 2nd Surgical Department, 
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of  this section should be: Author 
contributions: Wang CL and Liang L contributed equally to this work; 
Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu XM designed 
the research; Wang CL, Zou CC, Hong F and Wu XM performed the 
research; Xue JZ and Lu JR contributed new reagents/analytic tools; 
Wang CL, Liang L and Fu JF analyzed the data; and Wang CL, Liang 
L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  sup-
portive foundations should be provided, e.g. Supported by National 
Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should be 
provided. Author names should be given first, then author title, af-
filiation, the complete name of  institution, city, postcode, province, 
country, and email. All the letters in the email should be in lower case. 
A space interval should be inserted between country name and email 
address. For example, Montgomery Bissell, MD, Professor of  Medi-
cine, Chief, Liver Center, Gastroenterology Division, University of  

California, Box 0538, San Francisco, CA 94143, United States. mont-
gomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, country 
number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. Nor-
mally, three experts are invited for each article. Decision on accept-
ance is made only when at least two experts recommend publication 
of  an article. All peer-reviewers are acknowledged on Express Sub-
mission and Peer-review System website.

Abstract
There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts 
are as follows: 

An informative, structured abstract should accompany each 
manuscript. Abstracts of  original contributions should be struc-
tured into the following sections: AIM (no more than 20 words; 
Only the purpose of  the study should be included. Please write the 
Aim in the form of  “To investigate/study/…”), METHODS (no 
less than 140 words for Original Articles; and no less than 80 words 
for Brief  Articles), RESULTS (no less than 150 words for Original 
Articles and no less than 120 words for Brief  Articles; You should 
present P values where appropriate and must provide relevant data 
to illustrate how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, 
P < 0.001), and CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which 
reflect the content of  the study.

Core tip
Please write a summary of  less than 100 words to outline the most 
innovative and important arguments and core contents in your paper 
to attract readers.

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and 
DISCUSSION, and should include appropriate Figures and Tables. 
Data should be presented in the main text or in Figures and Tables, 
but not in both. The main text format of  these sections, editorial, 
topic highlight, case report, letters to the editors, can be found at: 
http://www.wjgnet.com/2220-3230/g_info_20100725072755.htm.

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly in 
the main text. Provide a brief  title for each figure on a separate page. 
Detailed legends should not be provided under the figures. This part 
should be added into the text where the figures are applicable. Keep-
ing all elements compiled is necessary in line-art image. Scale bars 
should be used rather than magnification factors, with the length of  
the bar defined in the legend rather than on the bar itself. File names 
should identify the figure and panel. Avoid layering type directly over 
shaded or textured areas. Please use uniform legends for the same 
subjects. For example: Figure 1  Pathological changes in atrophic gas-
tritis after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is 
our principle to publish high resolution-figures for the E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. Detailed 
legends should not be included under tables, but rather added into 
the text where applicable. The information should complement, 
but not duplicate the text. Use one horizontal line under the title, a 
second under column heads, and a third below the Table, above any 
footnotes. Vertical and italic lines should be omitted.
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Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 0.05, 
bP < 0.01 should be noted (P > 0.05 should not be noted). If  there 
are other series of  P values, cP < 0.05 and dP < 0.01 are used. A third 
series of  P values can be expressed as eP < 0.05 and fP < 0.01. Other 
notes in tables or under illustrations should be expressed as 1F, 2F, 3F; 
or sometimes as other symbols with a superscript (Arabic numer-
als) in the upper left corner. In a multi-curve illustration, each curve 
should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain sequence.
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Coding system
The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in 
square brackets in superscript at the end of  citation content or after 
the cited author’s name. For citation content which is part of  the 
narration, the coding number and square brackets should be typeset 
normally. For example, “Crohn’s disease (CD) is associated with 
increased intestinal permeability[1,2]”. If  references are cited directly 
in the text, they should be put together within the text, for example, 
“From references[19,22-24], we know that...”

When the authors write the references, please ensure that the 
order in text is the same as in the references section, and also ensure 
the spelling accuracy of  the first author’s name. Do not list the same 
citation twice. 

PMID and DOI
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Style for journal references
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(For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-Rong Pan 
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tion press, Year: start page and end page.

Format
Journals 
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1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J, 
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A prospective controlled two-center study. World J Gastroenterol 
2007; 13: 6356-6364 [PMID: 18081224   DOI: 10.3748/wjg.13. 
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Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
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Both personal authors and an organization as author 
5 Vallancien G, Emberton M, Harving N, van Moorselaar RJ; 
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No author given
6 21st century heart solution may have a sting in the tail. BMJ 
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Volume with supplement
7 Geraud G, Spierings EL, Keywood C. Tolerability and safety 
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Issue with no volume
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tion analysis in revision total joint arthroplasty. Clin Orthop Relat 
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No volume or issue
9 Outreach: Bringing HIV-positive individuals into care. HRSA 

Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of  the liver and billiary system. 

9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of  medical treat-

ment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer disease: 
investigation and basis for therapy. New York: Marcel Dekker, 
1991: 431-450

Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd 

ed. Wieczorek RR, editor. White Plains (NY): March of  Dimes 
Education Services, 2001: 20-34

Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours 

V. Proceedings of  the 5th Germ cell tumours Conference; 2001 
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper
14 Christensen S, Oppacher F. An analysis of  Koza's computa-

tional effort statistic for genetic programming. In: Foster JA, 
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic 
programming. EuroGP 2002: Proceedings of  the 5th European 
Conference on Genetic Programming; 2002 Apr 3-5; Kinsdale, 
Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of  infectious diseases. 

Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05; 
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)
16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. 

Flexible endoscopic grasping and cutting device and position-
ing tool assembly. United States patent US 20020103498. 2002 
Aug 1

Statistical data
Write as mean ± SD or mean ± SE.
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Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as χ2 
(in Greek), related coefficient as r (in italics), degree of  freedom as υ (in 
Greek), sample number as n (in italics), and probability as P (in italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pressure, 
p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h, blood 
glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood CEA 
mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume fraction, 
50 mL/L CO2, not 5% CO2; likewise for 40 g/L formaldehyde, not 
10% formalin; and mass fraction, 8 ng/g, etc. Arabic numerals such as 
23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and 
quantums can be found at: http://www.wjgnet.com/1948-5204/
g_info_20100312183048.htm.

Abbreviations
Standard abbreviations should be defined in the abstract and on 
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful 
to the reader. Permissible abbreviations are listed in Units, Symbols 
and Abbreviations: A Guide for Biological and Medical Editors and 
Authors (Ed. Baron DN, 1988) published by The Royal Society of  
Medicine, London. Certain commonly used abbreviations, such as 
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, 
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly 
without further explanation.

Italics
Quantities: t time or temperature, c concentration, A area, l length, m 
mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Examples for paper writing
All types of  articles’ writing style and requirement will be found in the 
link: http://www.wjgnet.com/esps/NavigationInfo.aspx?id=15

SUBMISSION OF THE REVISED MANUSCRIPTS 
AFTER ACCEPTED
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