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Introduction

Posttransplant lymphoproliferative disorder (PTLD) is a 
rare postoperative complication that can occur after solid 
organ or allogeneic hematopoietic stem cell transplantation 
(HSCT) (1). It is characterized by immune dysfunction, 
which leads to abnormal proliferation of lymphocytes. The 
incidence of PTLD varies widely among patients who receive 
organ transplants, with the highest incidence rates reported 
in those with combined organ and small intestine transplants 
(11–33%), followed by lung transplants (2–9%), heart 
transplants (2–6%), and kidney transplants (1–3%). The 
incidence is lowest in those with liver transplants and HSCT 
(1–2%) (1-4). In liver transplantation (LT), PTLD tends to 
occur later, with an average age of onset of 7.2 years (5).

This report presents the first reported case of early-
onset PTLD involving multiple organs, including the 
liver, spleen, stomach, and abdominal wall, after adult 
LT. Ultimately, the patient died of multiple organ failure  
7 months after operation. We hope the reporting of this 
case and a discussion of the related literature can improve 
the understanding of this disease, enhance diagnostic 
accuracy, and help inform clinical treatment. 

Case presentation 

All procedures performed in this study were in accordance 

with the ethical standards of the relevant institutional and/
or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was provided by the patient for publication of this case report 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

On December 21, 2021, a 51-year-old male patient 
underwent orthotopic LT due to decompensated alcoholic 
cirrhosis. No significant abnormalities, such as those related 
to anti-Epstein-Barr virus (EBV), immunoglobulin G 
(IgG), and liver function, were found in the preoperative 
tests of the donor. He received antirejection therapy, liver 
preservation treatment, and other necessary interventions 
postoperatively. Subsequent routine follow-up examinations 
showed no significant abnormalities. However, a week after, 
the patient developed a cough and sputum after catching 
a cold, along with symptoms of tightness of breath after 
exercise and wheezing. A history of smoking and alcohol 
consumption for over 20 years was recorded. The patient 
was then admitted to the First Hospital of Shanxi Medical 
University for further evaluation. In laboratory tests, the cancer 
antigen 19-9 (CA19-9) level was around 30.63 U/mL (reference 
range, 0–23 U/mL), and the lymphocyte percentage was 
2.4% (reference range, 20–50%).

On computed tomography (CT) and magnetic resonance 
imaging (MRI), the wall of the lesser curvature in the gastric 
cardia appeared thickened, measuring approximately 1.8 cm 
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at its thickest point. This region displayed hyperintensity 
on diffusion-weighted imaging (DWI) and hypointensity on 
apparent diffusion coefficient (ADC) mapping. Additionally, 
multiple circular nodules were identified in the liver and 
spleen parenchyma, with the largest measuring approximately 
1.8 cm × 2.4 cm × 2.1 cm in size (measured as the upper-
to-lower diameters × anterior-to-posterior diameter × left-
to-right diameter). These nodules exhibited slightly low 
density on CT, hypointensity on T1-weighted imaging 
(T1WI), hyperintensity on T2-weighted imaging (T2WI), 
and hyperintensity on DWI. After injection of gadolinium-
ethoxybenzyl-diethylenetriamine pentaacetic acid (Gd-
EOB-DTPA) contrast agent, the lesions demonstrated mild 
enhancement, which was followed by sustained enhancement 
in the venous and delayed phases. Contrast uptake was 
observed partly in the liver lesions in the hepatobiliary phase. 
Furthermore, multiple long T1 and T2 signal shadow-like 
circular nodules were observed subcutaneously in the liver 
hilum, retroperitoneum, and abdominal wall. These nodules 
exhibited hyperintensity on DWI and hypointensity on 
ADC. Mild and inhomogeneous enhancement was observed 

in the early phase of enhanced scanning, with continuous 
enhancement in the venous phase and delayed phase (Figure 1). 
The largest nodule measured approximately 3.3 cm × 2.8 cm ×  
2.8 cm in size (measured as the upper-to-lower diameter ×  
anterior-to-posterior diameter × left-to-right diameter). 
Contrast-enhanced ultrasound was used to confirm the 
homology of nodules in the liver and spleen. Moreover, 
ultrasonography also revealed multiple enlarged lymph nodes 
in the left submandibular gland, left neck, and right groin 
area (Figure 2), with the largest one located in the left neck 
and measuring approximately 4.6 cm × 2.3 cm in size.

The immunohistochemical staining of the specimen 
from the gastroesophageal junction showed positivity for 
CD20 and EBV-encoded small RNA (EBER) (Figure 3). 
Leukocyte common antigen (LCA), vimentin, CD21, 
B-cell lymphoma-2 (Bcl-2), multiple myeloma oncogene 
1 (MUM1), paired box gene 5 (PAX5), and CD38 were all 
positive. Creatine kinase (CK), CD10, BL-6, CD30, and 
CD5 all show negative expression. CD3 demonstrated weak 
positivity, while Ki-67 was strongly positive, with a 60% or 
higher proliferation index. Cellular-myelocytomatosis viral 
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Figure 1 Abdominal CT and MRI findings of the patient. (A) The CT scan showed thickening of the stomach wall in the cardiac area (yellow 
arrow) and multiple low-density nodules in the liver (white arrows). (B) The MRI showed multiple lesions in the liver and spleen, with high 
signal on DWI (white arrows) and (C) contrast uptake in some lesions in the hepatobiliary stage (white arrows). (D) The subcutaneous 
tubercle of the anterior abdominal wall showed high signal intensity on T2WI (white arrow). CT, computed tomography; MRI, magnetic 
resonance imaging; DWI, diffusion-weighted imaging; T2WI, T2-weighted imaging.
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oncogene (C-myc) was expressed in approximately 20% 
of the cells. These findings suggest the presence of EBV-
related non-Hodgkin diffuse large B-cell lymphoma with 
plasma cell hyperplasia.

Following the patient’s PTLD diagnosis, administration 
of tacrolimus tablets was reduced to 0.5 mg twice daily, and 
methylprednisolone was discontinued. Other treatment 
plans remained unchanged. After the patient’s symptoms 
improved, the patient refused further hospital treatment 
and left on his own accord after signing a consent form 
for discontinuing treatment. He was discharged from 
the hospital, maintained the current treatment plan, and 
continued to be closely monitored as an outpatient. Shortly 
after returning home, the patient developed symptoms of 
cough and wheezing. Unfortunately, the patient died at a 
local hospital 1 month later due to multiple organ failure.

Discussion

LT can lead to several complications, including tumor 
recurrence, liver failure due to rejection, biliary obstruction, 
graft-versus-host disease, and infection (6). PTLD is a rare 
complication of LT that affects approximately 2% of adults, 
with 13.3% of patients experiencing multifocal disease (7). 
PTLD can occur either early (<1 year after transplantation) 
or late (≥1 year after transplantation), and it is classified into 
five major histological forms according to the 2016 World 
Health Organization classification: plasmacytic hyperplasia 
PTLD, infectious mononucleosis PTLD, florid follicular 
hyperplasia PTLD, polymorphic PTLD, and monomorphic 
PTLD (B- and T-/natural killer-cell types) and classical 
Hodgkin lymphoma PTLD.

In 1968, Doak et al. were first to propose the existence 
of PTLD when it developed in patients with renal 
transplantation it (8). The etiology and pathogenesis of 
PTLD remain unclear. However, common risk factors 
include recipient EBV negativity, donor EBV positivity, 
patient age, intensity of immunosuppression, and the time 
elapsed after transplantation (9). Clinical manifestations 
of PTLD vary greatly, but general symptoms include 
fever, emaciation, night sweats, fatigue, and lymph node 
enlargement. The incidence of PTLD is relatively insidious, 
with a high rate of missed diagnosis and misdiagnosis. 
Delayed treatment may lead to patient death.

To identify early-onset PTLD cases in adult LT 
patients, we searched relevant literature using the keywords 
“lymphoproliferative disease”, “PTLD”, “adult”, “liver 
transplantation”, and “early-onset” in self-built databases 
of the China National Knowledge Infrastructure (CNKI), 
PubMed, and Google platforms, among others until January 
2023. We excluded patients with incomplete case data, and 
ultimately identified eight eligible patients (Table 1). In 

A

B

Figure 2 Ultrasonography showed a cystic lesion in the left 
submandibular gland, and CDFI showed a punctate blood flow 
signal. CDFI, color Doppler flow imaging.

Figure 3 Immunohistochemical results of gastrointestinal tract 
specimens. (A) CD20-positive image of a lymphoma specimen 
(immunohistochemistry, 100×). (B) EBER-positive image of a 
lymphoma specimen (in situ hybridization, 100×). EBER, Epstein-
Barr virus-encoded small RNA. 
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most early-onset PTLD cases (14,15), immunohistochemistry 
of patient tissue showed positivity for EBV and CD20, and 
transplanted organs were commonly affected. This may be 
due to the loss of supervision of donor-derived lymphocytes 
and their malignant hyperplasia in the case of strong 
immunosuppression (14). In our case, the involvement of other 
organs of the digestive tract, abdominal wall, and peripheral 
lymph nodes was atypical for early-onset PTLD. We believe 
this may be due to the proliferation of EBV-positive cells 
escaping from the recipient’s immune system (14).

Although the morbidity and mortality rates of PTLD 
have decreased over recent years, there are still no clear 
consensus guidelines for its treatment. Currently, the 
first step in treating both early- and late-stage PTLD is 
reducing or even stopping immunosuppressants, but only 
about half of patients respond to this therapy (16,17). If 
reducing immunosuppression fails, rituximab for CD20 is 
recommended for patients with early-onset PTLD. Studies 
have shown that the total response rate of rituximab as PTLD 
treatment may be as high as 44% (18), with good safety. To 
treat patients with late-onset PTLD, chemotherapy, such 
as CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) is often used. For patients with a single-focal 
PTLD, surgical excision and/or radiotherapy may be used 
to reduce immunosuppression.

In order to further prevent PTLD, several measures 
should be taken, including monitoring primary EBV 
infection and the reactivation of EBVs after transplantation 
through polymerase chain reaction testing. Studies have 
shown that patients with serologically negative EBV may 
experience a reduction in immunosuppressant use when 
an increase in EBV load is detected (19). The standardized 
management of LT patients can effectively reduce the 
incidence of PTLD and enable early detection of PTLD 
lesions.

Conclusions

This is the first report of a case of early multifocal PTLD 
after adult LT and thus may be a valuable reference. In 
the future, with better understanding of the disease and 
improved diagnosis, the incidence of PTLD may increase. 
Close and long-term follow-up is necessary in managing 
patients with PTLD. 
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