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Lymphedema is defined as the abnormal accumulation of protein-rich fluid in the interstitial space as a result of deterioration 
in lymphatic system functions. In our case, we describe a patient that developed lymphedema symptoms in his right upper ext-
remity following liver transplantation. After the lymphedema diagnosis, the patient underwent complex decongestive therapy, 
which included 30 sessions of manual lymphatic drainage (30 minutes a day) and 30 sessions of multilayer bandaging (five days a 
week). There was an improvement in both the shoulder joint range of motion and circumferences measurements of the hand and 
arm after treatment.Based on this case, we recommend manual lymph drainage as a preventative in the early period after organ 
transplants affecting the lymphatic system.
Keywords: Lymphedema, Transplantation, Liver lymph, Decongestive therapy

Lenfödem, lenfatik sistem fonksiyonlarındaki bozulma sonucu interstisyel boşlukta proteinden zengin sıvının anormal birikimi 
olarak tanımlanır. Olgumuzda karaciğer nakli sonrası sağ üst ekstremitede lenfödem semptomları gelişen bir hastayı tanımladık. 
Lenfödem tanısından sonra hastaya 30 seans manuel lenfatik drenaj (günde 30 dakika) ve 30 seans çok katmanlı bandaj (haftada 
beş gün) içeren dekonjestif tedavi uygulandı. Tedaviden sonra hem omuz eklemi hareket açıklığı hem de el ve kol çevre ölçümle-
rinde iyileşme oldu. Bu olgudan hareketle lenfatik sistemi etkileyen organ nakillerinden sonra erken dönemde koruyucu olarak 
manuel lenf drenajını öneriyoruz.
Anahtar Kelimeler: Lenfödem, Transplantasyon, Karaciğer lenfi, Dekonjestif tedavi
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1. Introduction 

Lymphedema is defined as the abnormal 
accumulation of protein-rich fluid in the 
interstitial space as a result of deterioration in 
lymphatic system functions for various 
reasons (1).  Lymphedema cases are rarely 
observed after transplantation surgeries. The 
cause of lymphedema after liver 
transplantation can be shown as the share of 
the liver in the amount of lymph in the 
thoracic duct. The hepatic lymphatic system is 
a drainage system consisting of three parts: 
portal, sublobular and superficial (or 
capsular), which is claimed to produce 25-
50% of the lymph in the thoracic duct. Most 
of the hepatic lymph drains into the portal 
lymphatics (2).It is known that the lymph 
vessels in the liver become dilated during 
transplantation in transplantation surgeries. 
The reason for this is thought to be lymphatic 
stasis caused by the interruption of lymph 
flow during surgery (3). It has been shown 
that in lymphedema, the lymph protein that 
mixes with the blood is more concentrated in 
the proximal part of the thoracic duct (4). In 
this case, our aim was to emphasize that a 
response to decongestive treatment can be 
obtained in the late period in the treatment of 
lymphedema and that it is important to 
follow-up in terms of lymphedema in post-
transplant patients. 

2. Material and Methods 

Case-Presentation 

Patient  

A 67 year-old male patient with a body mass 
index of 25.46 visited our hospital with severe 
edema on his right arm and right hand. He had 
been diagnosed with cryptogenic cirrhosis 
seven years earlier and hepatocellular 
carcinoma three years after the cirrhosis 
diagnosis. Four years after the carcinoma 
diagnosis, the patient underwent liver 
transplantation. Liver transplantation was 
performed in 2018 and it was obtained from a 
brain-dead donor. Patient has been on 
everolimus therapy since transplantation. 
After this operation, swelling developed in the 
right arm of the patient, and his symptoms 
became severe in about two months. At four 
months after liver transplantation, 

lymphoscintigraphy was performed, which 
showed mild dermal back flow at the right 
forearm and decreased uptake of the right 
axillary lymph nodes. Based on these 
findings, the patient was diagnosed with 
lymphedema caused by lymphatic obstruction. 
It was determined that lymphedema 
developed due to trauma to the lymphatic 
pathways. In addition, the arterial and venous 
Doppler ultrasonography of the patient 
revealed subcutaneous edema, which was 
more prominent in the distal right upper 
extremity. 

Clinical Evaluation 

When the patient was first diagnosed, stage 2 
lymphedema was present in the right upper 
extremity. The clinical stage of the patient 
was determined according to the 2020 
diagnostic criteria in the literature (5). 

In the musculoskeletal examination of the 
patient, there was swelling in the right arm 
(Figure 1a), and limited range of motion 
(ROM) of the right shoulder joint. Shoulder 
range of motion for flexion, extension, 
abduction, external rotation and internal 
rotation were measured using goniometer. 
Right shoulder range of motion was limited in 
all directions. The measurements of the right 
shoulder range of motion before and after the 
treatment are given in Table 1. The skin was 
hard on palpation, and non-pitting edema was 
present. His laboratory tests were normal. The 
upper extremity volumes were calculated 
using the truncated cone method before and 
after treatment. The right and left arm 
circumferences were measured using a 
inflexible plastic tape at 4-cm intervals, 
starting from the carpometacarpal joint, and 
the volume of each limb was calculated from 
the circumference using the frustum model 
(6). The patient’s quality of life and upper 
extremity functionality were evaluated with 
the Lymphedema Quality of Life 
Questionnaire-Arm (LYMQOL-Arm)(7). 
LYMQOL is a scale developed to evaluate the 
effect of lymphedema on patients' quality of 
life and consists of four 28 items. Symptom, 
appearance, function, and mood are evaluated. 
Responses were evaluated on a four-point 
Likert scale (1= not at all, 2= a little, 3= a lot, 
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4= a lot). Each item received a score between 
1 and 4, with higher scores indicating a worse 
QoL(8). The measurements were taken before 
and after therapy. 

Treatment 

The treatment was completed in a total of 6 
weeks, 5 days a week. After the lymphedema 
diagnosis, the patient underwent Complex 
Decongestive Therapy (CDT),  which 
included 30 sessions of manual lymphatic 
drainage (MLD)(30 minutes a day), 30 
sessions of multilayer bandaging (five days a 
week) and exercise. CDT is acknowledged as 
the primary treatment of lymphedema(9). 
CDT is carried out in two phases (intensive 
and maintenance) and consists of MLD, 
multilayer bandaging, compression garment, 
exercise (with compression bandage or 
compression garment), and skin care. The 
objective of CDT include limb volume 
reduction with stimulating lymphatic transport 
and prevention of complications and 
recurrence (10). MLD was performed from 
proximal to distal lymphatic direction with 
light skin massage by a trained 
physiotherapist. Non-elastic compression 
bandages were applied and changed daily. 

The patient was also asked to follow an 
exercise program consisting of 30 sessions of 
shoulder muscle strengthening and shoulder 
joint range of motion exercises with 
theraband. Extremity elevation and skin care, 
such as skin hygiene were also recommended. 
In skin care, proper cleaning and moisturizing 
of the skin was ensured. The extremities were 
kept dry and clean, and the skin was evaluated 
daily in terms of scratches, infection, rash, and 
redness. The patient was followed up for nail 
care. No interventional procedure that could 
cause trauma to the skin was performed(11). 

3. Results 

After the treatment, the measurements of the 
shoulder joint range of motion and arm 
circumferences and LYMQOL- Arm were 
repeated. The initial LYMQOL-Arm score 
was7.91, which decreased to 5.98 after 
treatment. The initial main extremity volume 
of the lymphedema side was 3.190 ml. which 
decreased to 2.990 ml after therapy. Shoulder 
mobility increased in all directions (Table 1). 
There was also a decrease in swelling and 
color change in the right upper extremity after 
treatment (Figure 1b). 

 

Table 1. Degree of right shoulder range of motion before and after treatment 

Shoulder range of motion (°) Before Treatment After treatment 
Flexion  120 170 
Extension  45 45 
Abduction  90 160 
External rotation 40 65 
Internal rotation 30 50 
 

 

Figure  1. (a) Upper extremities before treatment (b) Upper extremities after treatment 
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4. Discussions  

In this case report, we described the sudden 
onset of edema in a previously healthy arm of 
a liver transplant patient, who was 
systematically diagnosed with secondary 
lymphedema. After this diagnosis, the patient 
was successfully treated with CDT. Although 
the literature contains many cases of 
secondary lymphedema, only a few patients 
developed this condition after liver 
transplantation. The first case of lymphedema 
after liver transplantation was reported by 
Saab et al. in 2006. In this case, it was 
considered that the continuation of chylous as 
cites accumulation after liver transplantation 
might be a reason for the abnormalities in the 
lymphatic system (12).  In another case report, 
Seong et al. described lymphedema due to 
lymphatic obstruction in the lower extremity 
after liver transplantation, similar to our case. 
The patient was treated with 
lymphaticovenular anastomosis. Lastly, Motse 
et al. reported a case of lymphedema 
associated with the use of immunosuppressant 
sirolimus after liver transplantation (13).  

The mammalian target of rapamycin 
inhibitors (everolimus and sirolimus) potently 
inhibits vascular endothelial growth factor-C-
driven proliferation and migration of 
lymphatic endothelial cells, which may cause 
damage to lymphatic vessels and ultimately 
lymphedema (14). In our case, lymphedema 
was considered to be due to trauma to the 
lymphatic pathways. The rapid development 
of lymphedema after liver transplantation may 
also be an indication for this. In our case, 
while the patient was receiving 
immunosuppressive therapy, everolimus was 
also added to his treatment, but the 
development of lymphedema occurred before 
the start of everolimus therapy. Therefore, 
although everolimus causes lymphedema, we 
were not able to establish a relationship 
between the treatment applied and 

lymphedema development. Ersoy et al. 
reported a patient that developed lymphedema 
due to everolimus after kidney transplantation 
and recovered when the treatment was 
terminated (15).  

CDT is an effective and safe treatment. 
According to the circumferences 
measurements and quality of life evaluation of 
our patient, his treatment was effective. 
Although we applied CDT to the patient at 
two years after the development of 
lymphedema, there was an improvement in 
both the shoulder joint range of motion and 
circumferences measurements of the hand and 
arm. In the literature, several studies have 
revealed the positive effects of CDT on 
lymphedema volume and health-related 
quality of life in breast cancer-related 
lymphedema (16, 17). Kim et al. showed that 
after CDT, the quality of life significantly 
improved, and this was correlated with the 
reduction in the limb volume (16). In another 
study, Mondry et al. showed the reduction of 
the limb volume after a four-week CDT 
program (17). To our knowledge, this is the 
first case report to show that CDT is effective 
in post-transplant lymphedema. The treatment 
applied not only decreased the lymphedema 
volume but also increased the quality of life 
and functionality. 

In this rare case, we improved the patient's 
quality of life with our treatment method. We 
observed an increase in shoulder mobility. 
Based on this case, we recommend manual 
lymph drainage as a preventative in the early 
period after organ transplants affecting the 
lymphatic system. CDT is required in cases 
where lymphedema develops. 
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