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ABSTRACT

Objective: The aim of the present study was to prospectively evaluate the role of early povidone iodine 
instillation in the management of post-renal transplant lymphorrhea.

Material and methods: Live-related renal transplant recipients operated between January 2002 and 
December 2015 were included in the study. Significant lymphorrhea was defined as >50 mL lymph from 
drain beyond postoperative day 5. Such patients were randomized into two groups by simple randomiza-
tion using a computer-generated random list: group A (received 0.5% povidone iodine instillation) and 
group B (no instillation). Absolute risk reduction and numbers needed to treat were calculated to estimate 
the effect of povidone iodine instillation for the treatment of lymphorrhea and decrease in the incidence 
of lymphocoele.

Results: A total of 1766 patients underwent renal transplant during this period. One hundred seventeen 
patients with lymphorrhea through the drain underwent randomization into group A (n=61) and group B 
(n=56). In group A, 58 patients had successful resolution within 2 weeks, whereas in group B, 34 patients 
had successful resolution within 2 weeks. Overall, 9 (14.75%) patients in group A and 29 (51.78%) patients 
in group B had lymphatic collections (both symptomatic and asymptomatic). Symptomatic lymphocoele 
was present in 1 patient in group A and 7 patients in group B on follow-up. Absolute risk reduction was 
10.8%, and for every symptomatic lymphocoele prevented, 10 patients needed povidone iodine instilla-
tion.

Conclusion: Povidone iodine instillation after 5 days of transplantation aids in the early resolution of 
post-renal transplantation lymphorrhea, as well as reduces the incidence of future lymphocoele.
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Introduction

Lymphatic collections after renal transplantation 
have a reported incidence of 0.8%-49% across 
various studies.[1,2] Most of these collections oc-
cur within the first 3 months of transplantation. 
Lymphatic complications include lymphorrhea 
or lymphorrhagia if there is lymphatic leak from 
surgical drain or abdominal wound and lympho-
coele if they form a pseudocystic cavity with 
non-epithelial hard fibrous capsule.[3]

The incidence of symptomatic lymphocoele 
is lower, approximately 5.2%.[4] Classically, 

the most common presentation is sleep distur-
bance owing to urinary frequency,[5] although 
various authors have reported elevated serum 
creatinine as the most common presentation.
[1,2] Symptomatic lymphocoele may be associ-
ated with significant morbidity in the form of 
wound dehiscence, iliac vein thrombosis, or 
even graft dysfunction.[6] This translates into 
prolonged hospital stay, as well as high treat-
ment costs. The existing literature describes 
the management of transplant-related lympho-
coele, but there is not enough discussion on the 
management of lymphorrhea in the early post-
operative period that may reduce the associated 
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morbidity. An intervention during the early period of increased 
lymphatic discharge after transplantation would likely decrease 
the chances of formation of an encapsulated lymph filled cavity 
later on. This is important since lymphocoele has an adverse ef-
fect on the graft apart from the treatment-related morbidity and 
economic burden.

The aim of the present study was to study the effect of early 
instillation of povidone iodine through the drain in patients with 
significant lymphorrhea after renal transplantation with regard 
to the resolution of lymphorrhea and future lymphocoele forma-
tion.

Material and methods

Study design
The present study is a prospectively designed randomized con-
trolled trial.

Study population
Live-related renal transplant recipients undergoing renal trans-
plantation at a tertiary care hospital in Northern India from Janu-
ary 2002 to December 2015 and who developed significant lym-
phorrhea through the drain were included in the study. The study 
protocol was approved by the institute’s ethics committee (IEC 
code: PGI/BE/69/2001). Written and informed consents were 
obtained from all individuals who participated in the study gave 
prior to inclusion. The sample size was calculated using Z-test 
with pooled variance. A sample of 60 patients in each group was 
required to achieve 83% power at a significance level of 0.05 to 
reduce the duration of lymphorrhea by 20%.

Inclusion criteria
Patients with significant lymphorrhea defined as a drain output 
>50 mL beyond postoperative day 5 were included in the study. 
Urinary leak was eliminated by measuring the drain and serum 
creatinine. A drain fluid creatinine greater than the serum creati-
nine confirmed urinary leak.[7]

Exclusion criteria
Patients with hemorrhagic drain output, presence of fever, and 
wound infection or dehiscence were excluded from the study.

Treatment and follow-up
All renal transplants in the study were live-related renal trans-
plants where the allograft was retrieved by laparoscopic donor 
nephrectomy and the graft was placed in the right iliac fossa. 
The renal artery was anastomosed to the internal iliac artery or 
external iliac artery, whereas the renal vein was anastomosed 
to the external iliac vein in transplant recipients. An abdomi-
nal drain was placed medial to the renal allograft following 
which abdominal closure was done in layers. After transplanta-

tion, patients who met the inclusion criteria were randomized 
into two groups by simple randomization using a computer-
generated random list (list generated on 12/15/2001): group A 
received 0.5% povidone iodine instillation and group B served 
as the control group. In group A, 20 mL of 0.5% povidone 
iodine was instilled into the drain three times daily followed 
by clamping of the drain for 1 h. Daily drain output was mea-
sured after subtracting 60 mL from the total output in group A. 
If drain output was <50 mL in 24 h, then the instillation was 
stopped. Ultrasonography (USG) was performed 24 h later, 
and if there was no significant residual collection (<50 mL es-
timated volume), then the drain was removed. Other indication 
for drain removal was persistent lymphorrhea at 3 weeks after 
transplantation despite povidone iodine instillation. In group 
B, the patients did not receive any instillation and were ob-
served for up to 3 weeks. They underwent removal of the drain 
after the resolution of lymphorrhea or at 3 weeks after trans-
plantation, whichever was earlier. In both groups, the patients 
underwent USG to check for lymphocoele at 1 month and then 
3 monthly thereafter for 1 year.

Outcomes
The primary outcome analyzed was the resolution of lymphor-
rhea, whereas the secondary outcomes measured were the inci-
dence of asymptomatic and symptomatic lymphocoeles, length 
of hospital stay, and total cost of treatment. The total cost of 
treatment included the price of surgery, hospitalization (bed 
charges, nursing charges, and consumables), and drug treatment 
at our hospital for the duration of admission of the transplant 
recipient (minimum of 2 weeks). Absolute risk reduction and 
numbers needed to treat were calculated to estimate the effect 
of povidone iodine instillation for the treatment of lymphorrhea. 
Fisher’s exact test or chi-square test was used for categorical 
data; descriptive statistics and t-test were used for continuous 
data. Data were analyzed using SPSS version 20.0 (IBM Corp., 
Armonk, NY, USA).

Results

A total of 1766 patients underwent renal transplantation from 
January 2002 to December 2015. Of the 1766 patients, 138 
(7.8%) developed lymphorrhea. After excluding the patients 
as per the exclusion criteria, 124 patients were enrolled for the 
study, and 117 patients completed the 1-year follow-up dura-
tion as defined by the study protocol. These patients were ran-
domized into group A (n=61) and group B (n=56) (Figure 1). 
The overall mean follow-up was 83.5 months in group A and 
81.3 months in group B. The mean ages were 40.5±10.4 years 
in group A and 38.4±12.5 years in group B, and this difference 
was not statistically significant (p=0.235). The mean duration of 
lymphorrhea was different in the two groups (12±2.8 in group 
A vs. 15±3.1 in group B; p=0.003) (Table 1). In group A, 58 pa-
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tients had successful resolution of lymphorrhea within 2 weeks, 
and 61 patients had successful resolution within 3 weeks. In 
group B, 34 patients had successful resolution of lymphorrhea 
within 2 weeks. Of the remaining 22 patients, 10 had resolu-
tion of lymphorrhea on week 3, whereas for the remaining 12 
patients with persistent lymphorrhea, the drain was removed at 
3 weeks.

In group A, 8 (13.1%) patients had asymptomatic lymphocoele, 
whereas 1 (1.6%) patient had symptomatic lymphocoele during 
follow-up (Figure 2). In group B, 22 (39.3%) patients had as-
ymptomatic lymphocoele, and 7 (12.5%) patients had symptom-
atic lymphocoele during follow-up. There was an absolute risk 
reduction of 37.0% for lymphocoele formation in group A (95% 
confidence interval (CI) 21.21%-52.86%), and the number needed 
to treat was 3 (95% CI 1.9-4.7). For symptomatic lymphocoele 
only, the risk reduction was 10.86% (95% CI 1.63%-20.09%), 
and the number needed to treat was 10 (95% CI 5.0-61.3). The 
symptoms associated with lymphocoele are tabulated in Table 2. 

The mean duration for the detection of symptomatic lymphocoele 
was 5 months. Asymptomatic lymphocoeles were detected either 
at 3 months or at 12 months when USG was done as per the study 
protocol. The lengths of hospital stay were 20±4.1 days in group 
A and 27±7.2 days in group B, and this difference was statistically 
significant (p<0.001). The overall treatment cost was significantly 
higher in group B than in group A (Table 1). No patient had any 
complication after povidone iodine instillation, such as infection, 
thrombophlebitis, or graft dysfunction.

Discussion 

Post-renal transplant lymphatic collections have been attributed 
to surgical, as well as medical, risk factors. The surgical fac-
tors include severing of the lymphatics during preparation of 
the graft bed (especially with the use of the external iliac artery 
for anastomosis), injury to the hilar lymphatics of the allograft, 
renal decapsulation, and retransplantation. The most important 
medical risk factors include acute graft rejection and newer 
immunosuppressants, such as mTOR inhibitors. Symptomatic 
lymphocoeles have been documented in the literature in vary-
ing frequencies (1%-26%).[4] With the growing use of USG, the 
incidence of asymptomatic lymphocoeles is as high as 50% al-
though most of them will not require any intervention.[8] There 
is evidence in the literature to support that high drain output in 
the early postoperative period is associated with an increased 
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Figure 1. CONSORT diagram

Assessed for eligibility 
(n=138)Enrollment 

Allocation 

Follow up

Analysis

Excluded  (n=14)
•	Not meeting inclusion criteria (n=8)
•	Declined to participate (n=3)
•	Other reasons  

(allergy to povidone iodine) (n=3)

Allocated to intervention: povidone iodine 
instillation (n=63)
•	Received allocated intervention (n=63)

Lost to follow-up (expired due to non-renal 
cause) (n=2)

Analysed (n=61)
•	Excluded from analysis (n=0)

Allocated to control group (n=61)
•	Receive allocated intervention (n=61)

Lost to follow-up (3 patients followed up 
at different center, 1 patient expired due to 
non-renal cause, 1 patient died due to non-
medical cause) (n=5)

Analysed (n=56)
•	Excluded from analysis (n=0)

Randomized (n=124)

Table 1. Comparison of the two groups for primary and secondary outcomes
	 Group A (povidone iodine instillation)	 Group B (no instillation)	 p 

No. of patients 	 61	 56	 -

Mean age, years (±SD)	 40.5±10.4	 38.4±12.5	 0.235

Median duration of lymphorrhea, days (±SD)	 12±2.8	 15±3.1	 0.003

Median hospital stay, days (±SD)	 20±4.1	 27±7.2	 <0.001

Median cost of treatment, INR (±SD)	 2,10,943 (25,616)	 2,79,591 (43,827)	 <0.001

SD: standard deviation

Lymphorrhea
n=117

Povidone iodine instillation 
n=61 (Group A)

Asymtomatic lymphocele  
on follow up

n=8

symptomatic 
lymphocele

n=1

Satisfactory recovery 
within 2 weeks of transplant (n=58)

within 3 weeks (n=61)

Asymtomatic lymphocele  
on follow up

n=22

symptomatic 
lymphocele

n=7

satisfactory recovery 
within 2 weeks of transplant (n=34)

within 3 weeks (n=44)

No Povidone iodine 
n=56 (Group B)

Figure 2. Outcomes of the study



risk of subsequent lymphocoele formation.[9] However, the lit-
erature is lacking regarding early intervention to treat high drain 
output after renal transplantation and its impact on the preven-
tion of lymphocoele. The present study has highlighted the role 
of povidone iodine in the early management of lymphorrhea to 
decrease the incidence and morbidity associated with lymphatic 
complications after renal transplantation. 

In the initial 2-3 days after renal transplantation, the drain fluid 
largely consists of blood/serum with minor contribution from 
the lymph. Thereafter, it consists of predominantly lymph. The 
lymph does not coagulate due to the absence of platelets and low 
level of clotting factors. This is one of the reasons why it is diffi-
cult to stop lymphorrhea. However, under certain circumstances, 
such as trauma or shock, lymphatic thrombosis is known to oc-
cur.[10] Clotting of the lymph may also be promoted by polysac-
charide treatment in the operative field and has been tried after 
radical prostatectomy.[11] The role of tranexamic acid in the man-
agement of seroma after oncological surgeries has been studied 
with encouraging results, but such a study in renal transplant re-
cipients is lacking, more so because of concerns regarding graft 
thrombosis.[12] 

Povidone iodine has been used to manage post-transplant lym-
phocoele for >30 years.[13] The mechanism of action of povi-
done iodine is not known but presumed to be sclerosis with the 
chelation of proteins. Concerns have been raised regarding the 
increase in the incidence of infections with the use of percuta-
neous therapy.[14] However, this may be mitigated with the use 
of prophylactic antibiotics. The role of the antiseptic effect of 
povidone iodine is disputed and may not contribute to signifi-
cant reduction in the infection rates.[15] The concentration of po-
vidone iodine used across various studies is also variable. The 
initial studies have used 10% concentration, whereas the later 
ones have used 5% concentration.[16,17] Taking cues from the 
management of chyluria using sclerotherapy, it can be learned 
that a lower concentration of povidone iodine may also have a 
similar effect on the lymphatic leak.[18] Hence, a low concentra-
tion of povidone iodine was used to avoid the side effects as-
sociated with povidone iodine instillation. A 0.5% concentration 
was used, and no any adverse effects were found. Further, the 
effects of instillation were clearly evident by the early resolution 

of lymphorrhea (12 days in group A vs. 15 days in group B) and 
the lower incidence of symptomatic, as well as asymptomatic, 
lymphocoele in group A than in group B. The results obtained 
in our study might indicate that before the formation of actual 
lymphocoele and all the inflammatory reaction thereof, a lower 
concentration of povidone iodine may be sufficient although this 
proposition still needs further validation. Other agents whose 
use has been reported include 198Au colloid, sodium tetradecyl 
sulfate, oxytetracycline, bleomycin, fibrin glue, 95% ethanol, 
and streptomycin.[4,19-21] 

Early instillation of povidone iodine was performed with an 
aim to cause the resolution of lymphorrhea. The instillation was 
started as early as 5 days after transplantation in all patients in 
group A. The median times for resolution of lymphorrhea were 
12±2.8 days in the povidone iodine group (group A) and 15±3.1 
days in the control group (group B). The timing of instillation 
of povidone iodine after transplantation has not been reported 
in a consistent or standardized manner which may be the reason 
for the lack of consensus as far as the overall results of sclero-
therapy are concerned. This may be due to the fact that most 
studies have focused on treating the symptomatic lymphocoeles 
and, therefore, have waited for variable amount of time for as-
ymptomatic lymphocoeles to become symptomatic.[22] More-
over, the initial size of the lymphocoele cavity cannot predict 
the need for percutaneous drainage and sclerotherapy, adding to 
the variability.[23] Most of the studies have reported the manage-
ment of established lymphocoele rather than lymphorrhea, and 
therefore it would be incorrect to compare the resolution of these 
two entities. The fact that the resolution time of lymphocoele is 
lower than that of lymphorrhea in the present study implies that 
an early treatment of lymphorrhea reduces the treatment period, 
translating into low cost and hospital stay. This has been shown 
conclusively in the present study. The median hospital stay was 
nearly 30% longer in group B than in group A, and the cost of 
treatment was also approximately 30% higher in group B than 
in group A (Table 1).

In the present study, the management was started right from pro-
longed drainage after transplantation, and lymphatic complica-
tions were observed to reduce by early intervention. Few other 
studies also have observed patients with lymphorrhea. In a study 
of prolonged wound drainage after renal transplantation per-
formed by Kiberd et al.,[9] out of 392 renal transplant recipients, 63 
(16%) patients developed prolonged wound drainage which was 
defined as drain output >50 mL/day beyond postoperative day 7. 
Further, 2.7% of patients with no prolonged drainage developed 
lymphocoele on follow-up against 13% of patients with pro-
longed drainage, thereby suggesting the association of prolonged 
drainage with lymphocoele formation. Fockens et al.[24] evaluated 
108 transplant patients for wound morbidity and found that of 12 
patients who developed wound complications, prolonged wound 
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Table 2. Symptoms associated with post-renal transplant 
lymphocoele
Symptom	 No. of patients (n)

Hydroureteronephrosis leading to graft dysfunction	 5

Urinary frequency	 1

Right lower limb edema	 1

Bulge in the right iliac fossa	 1



drainage (>10 days) is seen in one-third of the patients. The mean 
drain output in such patients was more than twice of that in the 
group without complications. Of those not developing any wound 
complications, only 3% had prolonged wound drainage. The 
mean hospital stay was also greater in those with wound compli-
cations (23 days vs. 12 days). The incidence of symptomatic lym-
phocoele in the present study was 7% (8 patients). However, the 
graft or patient survival was not significantly different across the 
two groups. Pillot et al.[25] retrospectively evaluated 200 transplant 
patients and reported lymphorrhea in 1 patient and lymphocoele 
in 11 patients. In this study, lymphocoele apparently appears to 
be independent of lymphorrhea. However, this lymphorrhea was 
defined for >3 months, and the drainage protocol has not been 
defined in this study. In the present study, the drain was removed 
after 3 weeks in group B because by that period, acute inflamma-
tion subsides. We have seen that beyond that period, keeping a 
drain does not aid in the resolution of lymphorrhea. Instead, the 
lymph continues to flow as before, similar to a chronic fistula. 
While after removal of the drain, it stops on its own and might 
manifest later as a lymphocoele. In the present study, povidone io-
dine instillation was found to cause the resolution of lymphorrhea 
in all patients by 3 weeks, probably by speeding up the fibrosis 
leading to closure of open lymph channels.

Povidone iodine instillation in renal transplant recipients may 
be associated with complications as dreadful as graft dysfunc-
tion itself. Historically, complications, such as nephrotoxic 
acute renal failure, thrombophlebitis, and pulmonary embolism, 
have been reported in patients with lymphocoele.[26] In the pres-
ent study, none of the patients developed any adverse reaction 
to povidone iodine instillation or complication post instillation, 
such as infection or thrombophlebitis. This has been substanti-
ated in other studies too.[27]

The strength of the present study is that it is the first of its kind 
in evaluating the role of povidone iodine in the management of 
post-renal transplant lymphorrhea prospectively in a random-
ized manner. This has not been evaluated in the past although the 
relationship of drain output with the incidence of lymphocoele 
has been suggested.[9] However, the study has a limitation with 
respect to the strength and volume of povidone iodine instilled 
as there is no standardization in the contemporary literature for 
the same. In the present study, a low concentration was used for 
the management of lymphorrhea (0.5%), whereas there are other 
studies that have used 10-20 times higher concentrations for the 
management of lymphocoele.[15-17] Based on our experience in 
the management of chyluria, a low concentration of povidone 
iodine is effective for sclerotherapy. In the early postoperative 
period, the fibrous pseudocapsule is not yet formed; a lower con-
centration may prove to be sufficient for sealing the open lym-
phatic channels. Further, the ideal volume of povidone iodine to 
be instilled remains a matter of contention as studies have used 

volumes ranging from 20 mL to 50 mL or even up to half of the 
volume of the lymphatic collection.[15,28,29] We instilled 20 mL 
in all patients to avoid the effect of higher volume of povidone 
iodine on the allograft. Another potential limitation is that the 
individuals in the two groups were randomized but not matched 
for baseline demographic characteristics.

In conclusion, lymphorrhea is not an uncommon complication fol-
lowing renal transplantation which is often neglected. Untreated 
lymphorrhea may increase the risk of future lymphocoele forma-
tion. Early povidone iodine instillation after 5 days of transplanta-
tion plays a significant role in the resolution of lymphorrhea, as 
well as decreasing the incidence of future lymphocoele formation.
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