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CASE REPORT

Thymic rebound hyperplasia 
post‑chemotherapy mistaken as disease 
progression in a patient with lymphoma 
involving mediastinum: a case report 
and reflection
Lei Qiu1, Yi Zhao2, Yang Yang2, He Huang2, Zhen Cai2 and Jingsong He2* 

Abstract 

Background:  Chemotherapy can cause thymic atrophy and reduce T-cell output in cancer patients. However, the 
thymus in young adult patients has regenerative potential after chemotherapy, manifesting as thymic hyperplasia 
which can be easily mistaken as residual disease or recurrence in patients suffering lymphoma.

Case presentation:  This study reports a case of lymphoma in a young female adult who was initially diagnosed with 
an anterior mediastinal mass, and was found to have soft tissue occupying the anterior mediastinum repeatedly after 
chemotherapy, suggesting a lymphoma residue or disease progression. From discussions by a multi-disciplinary team 
(MDT), the anterior mediastinal mass of the patient was considered unknown and might be thymus tissue or tumor 
tissue, and it was eventually identified as thymus tissue via histopathology.

Conclusions:  The anterior mediastinal mass appearing after chemotherapy in patients with lymphoma can be con-
sidered as enlarged thymus, and such phenomenon is frequent in young adult patients who undergo chemotherapy 
or autologous hematopoietic stem cell transplantation. Additionally, detection of thymic output cells in peripheral 
blood might be a feasible approach to differentiate thymic hyperplasia from lymphoma.
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Background
The thymus, locating in the anterior superior mediasti-
num, is an important lymphoid organ as well as a major 
source of T lymphocytes which mainly produces almost-
mature T lymphocytes and naïve T lymphocytes. It is 
established that the volume and function of the thymus 
vary with age. In individuals over 40 years, most thymus 

tissue is occupied by fat yet new T lymphocytes can still 
be produced at low levels [1, 2]. In addition to age, other 
factors like stress, toxins and viruses can also make an 
effect on the thymus. Chemotherapy, particularly, for 
malignant tumors, can make the thymus issue shrunken, 
leading to reduced production of naïve T lymphocytes 
and affecting cellular immunity function [1, 3–5]. How-
ever, with the elimination of these factors, thymic atrophy 
can recover, potentially resulting in a hyperplastic pro-
cess known as thymic rebound hyperplasia (TRH) [5–7] 
which manifests as increased thymic volume and may be 
accompanied with recovery of thymic functions or even 

Open Access

*Correspondence:  hejingsong@zju.edu.cn
2 Bone Marrow Transplantation Center, The First Afliated  Hospital, School 
of Medicine, Zhejiang University, No. 79, Qingchun Road, Hangzhou, 
China
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-1190-1037
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12893-021-01048-y&domain=pdf


Page 2 of 6Qiu et al. BMC Surg           (2021) 21:38 

thymic hyperfunction. Lymphoma is one of the most 
common hematologic malignancies, with the thymus as 
a common invasion site. Hence, thymus tissue hyperpla-
sia after chemotherapy is often mistaken as tumor recur-
rence and progression, especially in patients with lesions 
in the mediastinum. Here, this report presents a case of 
diffuse large B-cell lymphoma (DLBCL) with mediastinal 
lesions in which post-treatment thymic hyperplasia was 
mistaken as an event of disease relapse.

Case presentation
A young lady aged 28 years old was admitted to our hos-
pital for a cervical mass on September 20, 2016.

Ultrasonography showed multiple enlarged lymph 
nodes bilaterally around the cervical blood vessels. Cer-
vical lymph node biopsy showed that normal structure 
of the lymph nodes disappeared and giant cells grew 
diffusely. Immunohistochemistry of the biopsy showed 
positive CD20, CD79a, PAX5, LCA, BOB-1, OCT-2, and 
MUM-1, partially positive Bcl-6 and CD30, 50% positive 
Bcl-2, 40% positive c-myc, 70% positive Ki-67, and nega-
tive CD3, CD5, CD10, CD21, CD15, cyclin D1 and EBER. 
These results suggested a DLBCL of non-germinal center 
B-cell origin. Fluorescence in  situ hybridization (FISH) 
showed negative myc, Bcl-2, and Bcl-6 rearrangements. 
Positron emission tomography–computed tomography 
(PET/CT) showed multiple lymphadenopathies, beneath 
the right sternocleidomastoid muscle, in the right clavi-
cle, the mediastinal thoracic entrance and the left ante-
rior superior mediastinum, and adjacent to the aortic 
arch, with the maximum standardized uptake value 
(SUV) of 22 (Fig. 1a). In addition, focal spleen and bone 
marrow SUVs were abnormally increased. Considering 
the above test results, the patient was diagnosed with 
stage IVA DLBCL of non-germinal center B-cell origin 
according to the Ann Arbor stage system and with an 
age-adjusted international prognostic index of 1.

The patient received 4 courses of rituximab-cyclophos-
phamide, doxorubicin, vincristine, and prednisone chem-
otherapy (R-CHOP-21) starting on September 24, 2016. 
The mid-term PET scan after the 4 R-CHOP-21 courses 
showed that the mediastinal mass adjacent to the aortic 
arch still existed with the SUV value reduced from the 
maximum of 22 to 2.6 (hepatic blood pool SUV = 2.2). 
Given the condition, the patient was subsequently given 
another 4 courses of R-CHOP-21. At the end of the 6th 
course of chemotherapy, peripheral blood stem cells 
were collected following 7.5  μg/kg granulocyte colony 
stimulating factor (G-CSF) mobilization, and 5.4 × 106/
kg hematopoietic stem cells in total were collected. 
After completion of 8 courses of the chemotherapy, CT 
scan showed that thickened soft tissue could be seen in 
the original lesion of the anterior mediastinum (Fig. 1b), 

while another PET/CT scan showed that the soft tis-
sue inside the left anterior mediastinum and the ante-
rior superior mediastinum was slightly thickened, with 
slightly increased local density and mild elevation of 
fludeoxyglucose (FDG) metabolism (SUV = 2.3, hepatic 
blood pool SUV = 1.9). Tumor activity was therefore 
could not be ruled out. After discussing the situation 
with the patient and her family, an autologous hemat-
opoietic stem cell transplantation (ASCT) was performed 
on July 24, 2017. The treatment regimens included 
300  mg/m2 carmustine (BCNU) (day − 6), 100  mg/m2 
etoposide (VP16) (day − 5 to day − 2), 200 mg/m2 cytara-
bine (Ara-c) (day − 5 to day − 2), and 140 mg/m2 melpha-
lan (day − 1).

Further CT scan showed that the thickened soft tis-
sue in the anterior mediastinum almost disappeared 
3  months after ASCT (Fig.  1c), while an anterior medi-
astinal mass was detected again 6  months after ASCT 
(Fig.  1d), suggesting a potential recurrence of the origi-
nal lesion. On January 31, 2018, a multi-disciplinary 
team (MDT), composed of specialists from the Imag-
ing Department (including the specialists from the PET 
center), Thoracic Surgery Department and the Hema-
tology, was built to make a discussion regarding the 
condition of the patient. They thought the anterior medi-
astinal mass was unknown and might be thymus tissue or 
tumor tissue, and a further observation or a biopsy was 
required to define. Following another discussion regard-
ing the condition, a video-assisted thoracoscopic sur-
gery was performed for biopsy of the soft tissue of the 
anterior mediastinum for pathological examination and 
the result showed thymus tissue (Fig. 2). Final chest CT 
scan 12 months after ASCT showed an anterior medias-
tinal mass similar to that on the previous chest CT image 
(Fig.  1e). The patient has achieved disease-free survival 
so far. The timeline of the patient is shown in Additional 
file 1.

We analyzed the peripheral blood thymic output of 
the patient 6 months after ASCT As shown in Fig. 3, the 
number of total T cells (CD3+ T cells) in the peripheral 
blood was 997/μL, the absolute values of the CD4 RTE, 
CD8 RTE cells in the peripheral blood were 161/μL and 
409/μL respectively.

Discussion and conclusion
Studies have shown that more than 90% of young patients 
(≤ 35 years old) with a malignant tumor have premature 
thymic atrophy due to chemotherapy, but the thymus can 
regrow after chemotherapy, potentially resulting in reac-
tive thymic hyperplasia or recovery and a diffuse enlarge-
ment of the thymus which can be seen on CT (enlarged 
by 50% or more compared with baseline levels) [8, 9]. As 
the thymus shrinks with age, additional thymic atrophy 
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Fig. 1  Representative PET/CT or CT images of the superior mediastinal mass in the patient’s chest during treatment. Representative PET/CT images 
of the anterior mediastinal lesions before treatment, showing multiple lymphadenopathies in the left anterior superior mediastinum and adjacent 
to the aortic arch, with the maximum SUV of 22 (a); After 8 courses of treatment, anterior mediastinal mass could be still seen (b); 3 months after 
ASCT, the anterior mediastinal mass disappeared (c); 6 months after ASCT anterior mediastinal mass appeared repeatedly (d); 12 months after ASCT, 
the anterior mediastinal mass observed similar to that 6 months after ASCT (e)
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caused by chemotherapy may not be obvious in older 
patients, the ones who also have a limited regenera-
tive capacity [7, 10, 11]. It was reported that in a group 
of patients aged 18–59  years (median age of 35  years), 
30% of patients undergoing chemotherapy had thymic 
atrophy, and half of them had thymic regeneration dur-
ing recovery [2]. Also, thymic atrophy can be observed in 
patients who have ASCT. In view of the abovementioned, 
the thymus of adults, especially of young adults, evidently 
preserves its regenerative capacity.

Such thymic hyperplasia is easily mistaken as primary 
disease progression in clinical practice, and studies on 
thymic changes after chemotherapy for lymphoma there-
fore often exclude patients who initially have mediasti-
nal lesions [7, 11]. The young woman in our case report 
developed anterior superior mediastinal lymphadenopa-
thy which merged into a mass at the time of diagno-
sis as lymphoma involving lesions, but the thymus was 
not clearly visible by imaging. The mass significantly 
shrunk after chemotherapy, while after completion of 
the therapy, mass appeared repeatedly in the mediasti-
num on imaging, and residual lymphoma was consid-
ered. To eliminate residual lesions, the patient received 8 
R-CHOP-21 courses and further ASCT.

In addition to histological verification, there might 
be other non-invasive methods available to differenti-
ate mediastinal residual lesions from thymic hyperpla-
sia. Studies show that change in thymic volume is often 
accompanied with change in thymic function.

Thymic output mainly manifests as a recovery of 
naïve T-lymphocyte number in peripheral blood, which 
shows that thymic output can be analyzed by detecting 
T-lymphocyte subsets in peripheral blood using flow 
cytometry. Sun et al. [7] applied flow cytometry to ana-
lyze thymic output in peripheral blood, including sin-
gle-joint (sj) T-cell receptor excision circles (sjTREC) 
and CD31 ( +) recent thymic emigrants (RTE), of 54 
cases suffering B-cell lymphoma before and after chem-
otherapy. The results showed that the thymic output 
cells reduced to its minimal level at the end of chem-
otherapy, recovered 3  months after the completion of 
chemotherapy and to a similar or even higher level 
than the baseline 9 months after the chemotherapy was 
stopped. Besides, the results also indicated more fast-
growing naïve CD4 ( +) T cell and natural regulatory 
CD4 ( +) T cell subsets in peripheral blood of patients 
with TH, while similar phenomenon was also noted in 
tumor patients after chemotherapy reported by Sfikakis 
et al. [1]

The patient in this case had thymic hyperplasia dur-
ing the treatment or at the end of chemotherapy which 
could be found in PET/CT and CT scan. Unfortunately, 
the possibility was not considered at that time and 
thymic output cells were not detected. It is reported 
that patients with an enlarged thymus after chemo-
therapy have a more rapid recovery of thymic output, 
suggesting that regrowth of the thymic structure serves 
as a basis for thymic function renewal [6, 11, 15]. Simi-
larly, examination of thymic output in peripheral blood 
as a supplementary test can help differentiate thymus 

Fig. 2  The results of anterior mediastinal biopsy in patients suggested that the thymus tissue. Figure 2 Shows thymus lobule structure, fat 
hyperplasia and separation, left superior cortex lymphocyte rich (HE staining [hematoxylin–eosin staining] 100)
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Fig. 3  After 6 months of ASCT, the phenotype of peripheral blood T cells was detected by flow cytometry
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tissue from lymphoma in patients with a suspected 
lesion.
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