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Retroperitoneal Viscum album extract instillation in 
patients with a large amount of drainage after kidney 
transplantation
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INTRODUCTION
In many transplantation centers, drainage tubes are placed 

after kidney transplantation (KT) to prevent collection of 
lymphatic fluid within the surgical cavity [1]. Drainage tubes 
can also serve to monitor bleeding and urine leakage after 
transplantation. Drainage tubes are usually removed when the 
amount of drainage decreases to less than a certain amount to 
prevent the formation of lymphocele, because lymphocele can 
cause symptoms such as pain or complications even impairing 

graft function by compressing surrounding structures [2].
However, in some patients, drainage tubes cannot be 

removed for a considerable period because the drainage volume 
does not decrease. In such cases, postoperative recovery of 
patients may be delayed due to discomfort such as pain caused 
by drainage tubes. And drainage tubes that continue to remain 
unremoved can lead to wound infection, which can be fatal in 
immunosuppressed KT patients [3]. In addition, since many 
patients want to be discharged from the hospital after removing 
the drainage tube, an unremoved drainage tube can prolong the 

Received June 4, 2021, Revised September 10, 2021, 
Accepted October 7, 2021

Corresponding Author: Sun Cheol Park
Department of Vascular and Transplant Surgery, The Catholic University 
of Korea, Seoul St. Mary’s Hospital, 222 Banpo-daero, Seocho-gu, Seoul 
06591, Korea
Tel: +82-2-2258-2876, Fax: +82-2-534-1346
E-mail: sun60278@catholic.ac.kr
ORCID: https://orcid.org/0000-0003-2701-0180

Copyright ⓒ 2021, the Korean Surgical Society

cc  Annals of Surgical Treatment and Research is an Open Access Journal. All 
articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which 
permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Purpose: After kidney transplantation (KT), a large amount of drainage can delay postoperative recovery. Viscum album 
extract is an agent used in pleurodesis, and the purpose of this study was to evaluate the efficacy of this agent in reducing 
the amount of drainage after KT.
Methods: Medical records of patients with a large amount of drainage (≥ 100 mL/day) on postoperative day (POD) 7 after 
KT who had undergone V. album extract instillation through drainage tube (n = 115) or conservative management (n = 177) 
were retrospectively reviewed. The primary endpoint was a decrease in the amount of drainage on POD 14 from POD 7.
Results: A decrease in the amount of drainage on POD 14 from POD 7 was larger in the V. album extract instillation 
group than in the conservative management group (–228.3 ± 181.6 mL vs. –144.6 ± 202.0 mL, P < 0.001). Duration of 
hospitalization after operation was shorter in the V. album extract instillation group than in the conservative management 
group (15.9 ± 3.2 days vs. 18.1 ± 5.3 days, P < 0.001). In multivariate analysis, there was a statistically significant association 
of V. album extract instillation with lower risk of persistent large amount of drainage (≥ 100 mL/day on POD 14), with an 
odds ratio of 0.57 (95% confidence interval, 0.35–0.93; P = 0.026).
Conclusion: Retroperitoneal V. album extract instillation could be effective in reducing the amount of drainage and 
promoting postoperative recovery in patients with a large amount of drainage after KT.
[Ann Surg Treat Res 2021;101(6):368-373]
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hospital stay, which can lead to an increase in medical costs.
In lymphocele treatment, sclerotherapies through instillation 

of povidone iodine, ethanol, fibrin sealant, and so on to a site 
where lymphatic fluid leakage occurs have been studied as 
one of the treatment methods with favorable outcome [4-6]. 
And it has been reported that extract from Viscum album, a 
European mistletoe, can also be used for lymphocele treatment 
by inducing perigraft adhesion [7,8]. V. album extract (sold 
under the brand name Helixor M; Helixor Heilmittel GmbH, 
Rosenfeld, Germany), one of the agents used in a pleurodesis 
procedure when treating malignant pleural effusion, is 
known to cause chemical pleurodesis by inducing nonspecific 
inflammation and fibrosis [9]. However, there have been no 
studies to date on the effects of V. album extract instillation 
in patients with a large amount of drainage after KT. Thus, 
the objective of this study was to evaluate the efficacy of this 
agent in reducing the amount of drainage in KT patients. Other 
clinical benefits of V. album extract in KT patients were also 
investigated.

METHODS
Medical records of patients who had undergone KT between 

January 2016 and December 2020 at Seoul St. Mary’s Hospital 
were retrospectively reviewed. During the transplantation, 
careful ligation with ties or sealing with LigaSure (Medtronic, 
Minneapolis, MN, USA) was performed for the lymphatics at 
the time of vessel dissection, and a 4.8-mm–diameter Jackson-
Pratt (JP) drainage tube was inserted before closing the fascia 
so that it was placed around the transplanted kidney for all 
patients. Patients with a large amount of drainage (≥100 mL 
per day) on postoperative day (POD) 7 were analyzed in this 
study. The drainage amount itself was set as the inclusion 
criteria regardless of creatinine rise, leg swelling, or any sign of 
infection, because it was considered that complications due to 
lymphocele itself could not occur while the drainage tube was 
already placed. Whether to instill V. album extract or to perform 
only conservative management was decided by the operator 
surgeon based on intraoperative findings, and V. album extract 
was instilled mainly for patients who were observed to have 
abundant lymphatics at the time of operation. For those who 
determined to be instilled with V. album extract, 100 mg of 
Helixor M was instilled into the retroperitoneal space through 
the JP drainage tube and the tube was clamped for 8 hours. 
Then, the position of patient was changed every 2 hours to 
achieve adequate distribution of V. album extract within the 
retroperitoneal space. Additional adjustment of the instillation 
dose of V. album extract according to the primary drainage 
amount was not performed during the study period. In both 
the patient group instilled with V. album extract and the group 
given only conservative management without instillation, the 

drainage tube was removed when the drainage amount was less 
than 100 mL per day.

The primary endpoint was a decrease in the amount of 
drainage on POD 14 from POD 7. This primary outcome was 
set for the purpose of assessing the drainage volume reduction 
effect of V. album extract instillation compared to conservative 
management during the same period, considering that there is 
a difference in the baseline drainage volume of POD 7 in the 
patients. The secondary endpoint was postoperative recovery 
reflected by the duration of hospitalization after operation.

Student t-test or Mann-Whitney U-test was used for 
comparing continuous variables, and the chi-square test 
or Fisher exact test was used for comparing proportions of 
categorical variables. Logistic regression analysis was performed 
to identify factors affecting dependent variables. P-values 
of <0.05 were considered statistically significant. Statistical 
analysis was performed using IBM SPSS Statistics ver. 24.0 (IBM, 
Armonk, NY, USA).

This study was performed in accordance with the Declaration 
of Helsinki and was approved and monitored by the 
Institutional Review Board (IRB) of our institution. The need 
for informed consent was waived by IRB because patients’ data 
were deidentified (No. KC21RASI0350).

RESULTS
Between January 2016 and December 2020, 838 patients 

underwent either living donor or deceased donor KT. Of 
them, 292 patients with a large amount of drainage on POD 7 
(≥100 mL per day) were identified, including 115 patients who 
received V. album extract instillation and 177 patients who 
received conservative management. Clinical characteristics of 
these patients and their corresponding donors are shown in 
Table 1. Demographic characteristics of recipients and donors, 
underlying diseases of recipients, and occurrence of delayed 
graft function and acute rejection in the 2 groups were similar.

Table 2 shows postoperative data related to the amount of 
drainage and postoperative recovery. There was no significant 
difference in the amount of drainage on the day V. album 
extract was instilled (POD 7) between the 2 groups. However, 
compared to conservative management, V. album extract 
instillation resulted in a significantly less amount of drainage 
on POD 14 (90.4 ± 116.1 mL vs. 143.3 ± 176.7 mL, P = 0.003) 
and more decrease in the amount of drainage during 1 week 
after POD 7 (–228.3 ± 181.6 mL vs. –144.6 ± 202.0 mL, P 
< 0.001). Furthermore, the V. album extract instillation 
group showed a significantly shorter hospital stay (15.9 ± 
3.2 days vs. 18.1 ± 5.3 days, P < 0.001), and a lower rate of 
discharge with drainage tube maintained (16.5% vs. 33.9%, P 
= 0.020). Two patients in the conservative management group 
required intervention for the development of lymphocele and 
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laparoscopic internal drainage operations were done in these 
patients. There was no patient who underwent additional 
intervention for lymphocele in the V. album extract instillation 
group.

Results of multivariate logistic regression analysis to examine 
adjusted association of V. album extract instillation, vessel 
dissection method, induction with antithymocyte globulin 
(ATG), in addition to previously reported risk factors for the 
development of lymphocele after KT, with persistent large 
amount of drainage (≥100 mL per day on POD 14) are shown 
in Fig. 1. Previously reported risk factors used in the analysis 
included recipient body mass index [10,11], recipient diabetes 
mellitus [12], deceased donor transplantation [13], delayed graft 
function [14], and acute rejection [14,15]. There was a statistically 

significant association of V. album extract instillation with 
lower risk of persistent large amount of drainage, resulting in 
an odds ratio of 0.57 (95% confidence interval, 0.35–0.93; P = 
0.026). There was no significant association of other clinical 
factors with persistent large amount of drainage.

Among the patients who were followed up for more than 
1 year after operation, biopsy-confirmed chronic rejection 
occurred in 3 patients in the conservative management group. 
There was no patient with biopsy-confirmed chronic rejection 
in the V. album extract instillation group, and no other 
identifiable immunologic complications occurred.

Table 1. Clinical characteristics of the patients and their corresponding donors

Variable Viscum album extract instillation Conservative management P­value

No. of patients 115 177
Age (yr) 48.4 ± 11.5 50.1 ± 12.1 0.231
Sex 0.470
   Male 66 (57.4) 110 (62.1)
   Female 49 (42.6) 67 (37.9)
Diabetes mellitus 39 (33.9) 61 (34.5) >0.999
Hypertension 97 (84.3) 153 (86.4) 0.733
Body mass index (kg/m2) 23.1 ± 3.9 23.3 ± 3.9 0.720
Donor type 0.204
   Living 91 (79.1) 151 (85.3)
   Deceased 24 (20.9) 26 (14.7)
Age of donor (yr) 45.4 ± 12.5 47.4 ± 12.7 0.178
Sex of donor 0.541
   Male 49 (42.6) 68 (38.4)
   Female 66 (57.4) 109 (61.6)
Delayed graft functiona) 1 (0.9) 7 (4.0) 0.153
Acute rejection 8 (7.0) 7 (4.0) 0.286

Values are presented as number only, mean ± standard deviation, or number (%).
a)Defined as need for dialysis in the first posttransplantation week.

Table 2. Postoperative data of the patients

Variable Viscum album extract 
instillation (n = 115)

Conservative management
(n = 177) P­value

Amount of drainage (mL/day)
   POD 7 318.7 ± 225.6 287.9 ± 161.2 0.205
   POD 14 90.4 ± 116.1 143.3 ± 176.7 0.003
Change in the amount of drainagea) (mL) –228.3 ± 181.6 –144.6 ± 202.0 <0.001
Amount of drainage on POD 14, ≥100 mL/day 45 (39.1) 91 (51.4) 0.042
Duration of postoperative hospitalization (day) 15.9 ± 3.2 18.1 ± 5.3 <0.001
Discharge with drainage tube maintained 19 (16.5) 60 (33.9) 0.020
Additional intervention for lymphocele 0 (0) 2 (1.1) 0.521

Values are presented as number (%) or mean ± standard deviation.
POD, postoperative day.
a)POD 14 value–POD 7 value.
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DISCUSSION
In this study, retroperitoneal V. album extract instillation in 

patients with a large amount of drainage after KT resulted in 
more decrease in the amount of drainage during 1 week after 
POD 7, compared to conservative management. And there was 
a significant association of V. album extract instillation with 
lower risk of persistent large amount of drainage. In addition, 
V. album extract instillation induced a shorter hospital stay, 
meaning that the effective reduction in the amount of drainage 
had a positive effect on patients’ recovery after transplantation.

There have been many studies on therapeutic options for 
already formed lymphoceles, including aspiration, sclerotherapy, 
and surgery [16]. However, there are few studies on methods 
to reduce the amount of drainage before the formation of 
lymphoceles. Among methods used for lymphocele treatment, 
aspiration through additional needling or surgery is an invasive 
method, so a suitable method to be applied before lymphocele 
formation might be a method of instilling a sclerotherapy agent 
through an already inserted drainage tube. In our study, there 
was no patient with an identifiable lymphocele formation after 
V. album extract instillation, suggesting that sclerotherapy with 
V. album extract could be clinically useful in the pre-lymphocele 
stage.

V. album extract has been used for a relatively long time for 
treating pleural effusion, but the exact mechanism of action 
of sclerosis induced by V. album extract is not well understood 
yet. Lee et al. [9] have reported a pleurodesis with V. album 
extract as an effective procedure for controlling malignant 
pleural effusion in lung cancer patients, and assumed that 
both an inflammatory reaction involving visceral and parietal 
pleura and a nonspecific immune activation contributed to 
the outcome. We presume that V. album extract could cause 
sclerosis in the retroperitoneal space through a mechanism 
similar to that in the case of pleurodesis, but additional basic 

research is needed to confirm this.
Current transplantation centers have different policies 

regarding drainage tube. There are centers, including ours, 
that routinely put the JP drain during KT based on evidences 
that intraoperative placing of drains decreases the incidence 
of complications associated with lymphocele [17], and there 
are also centers that do not place drain considering it has no 
benefit. Furthermore, the amount of drainage that is used as a 
criterion for drainage tube removal is different even between 
centers where drainage tubes are routinely placed. Based on 
clinical experience of our institution so far, our center removes 
the drainage tube when the daily drainage volume is less than 
100 mL from POD 7, but there will be centers that remove the 
drainage tube at a much lower amount of drainage. However, 
from January 2016 to December 2020, no patients with newly 
developed symptomatic lymphocele after removal of the 
drainage tube were identified at our center, and the drainage 
volume at POD 7 of the 2 patients who needed additional 
intervention for lymphocele in this study was 185 and 454 mL, 
respectively. Therefore, the results of this study, which was 
conducted by setting the daily drainage amount above 100 mL 
as the inclusion criteria, could have clinical implication that can 
be applied when drainage tubes are routinely placed during KT.

In this study, the proportion of patients with a large amount 
of drainage among overall KT recipients in our institution 
during the study period was 34.8%, which is relatively high 
considering the known incidence of lymphocele after KT. 
During our recipient operation, ligation with ties or sealing 
with LigaSure was performed for the lymphatics at the time 
of vessel dissection. However, the method of vessel dissection 
appears insufficient to explain the relatively large amount of 
drainage in this study, since there was no difference in the 
amount of drainage on POD 7 between the patients operated 
with ties and those operated with LigaSure (300.9 ± 189.8 
mL vs. 279.4 ± 188.3 mL, P = 0.713). Furthermore, there was 
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Fig. 1. Adjusted associations 
of clinical characteristics with 
pers is tent  large amount of 
drainage (≥100 mL per day on 
postoperative day 14). OR, odds 
ratio; CI, confidence interval; 
ATG, antithymocyte globulin; 
BMI, body mass index; DGF, 
delayed graft function.
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no significant association of vessel dissection method with 
a persistent large amount of drainage in the multivariate 
logistic regression analysis. A possible explanation for the large 
amount of drainage is that ATG was used as induction agent 
for many patients in this study. It has been indicated that T cell 
depletion might impair the mechanical strength of tissue [18], 
and a higher incidence of lymphocele in the patients receiving 
ATG was also reported previously [19]. In addition, there was a 
tendency in which ATG use was associated with a higher risk 
of a persistent large amount of drainage in this study, resulting 
in an odds ratio of 1.61 (95% confidence interval, 0.99–2.61; 
P = 0.050) in the multivariate logistic regression analysis. 
In our institution, the number of immunologically high-risk 
transplantation has increased continuously, and the number 
of induction therapy with ATG also increased [20]. ATG was 
used as the induction immunosuppressant in 36.9% of overall 
KT recipients in our institution during the study period and in 
45.5% of patients with a large amount of drainage, while ATG 
was given to 20.2% of overall KT recipients in Korea in 2016 [21].

This study has several potential limitations. The first 
limitation is that specific analysis of adverse events related to V. 
album extract instillation was not performed. Previous studies 
on lymphocele treatment have reported that the instillation of 
a sclerotherapy agent is associated with complications such as 
infections [22], but no other side effects occurred in our study 
except for mild pain or fever that did not require medication. 
However, since these minor side effects can negatively affect 
patients’ recovery process, it might be necessary to analyze 
them. In addition, in terms of investigating the possibility of 
potential side effects related to the mechanism of action of V. 
album extract, it might be helpful to utilize novel biomarkers 
for fibrosis of kidney allograft such as urinary transglutaminase 
2 [23]. Second, in this study, a fixed dose was instilled to all 
patients when the V. album extract was used, which did not 
take into account the primary drainage amount or bodyweight 
of each patient. Therefore, further studies are needed to 

determine whether the instillation dose should be adjusted 
differently according to the patient’s characteristics. Finally, 
we were unable to exclude the possibility of selection bias due 
to the retrospective design of this study. Although this study 
has a relatively large sample size compared to previous studies 
on lymphocele sclerotherapy, prospective studies need to be 
conducted in order to provide more robust evidence for V. 
album extract instillation after KT.

In conclusion, retroperitoneal V. album extract instillation 
was effective in reducing the amount of drainage and 
shortening the duration of hospitalization, suggesting that 
V. album extract instillation could be considered for a faster 
postoperative recovery in patients with a large amount of 
drainage after KT.
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