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INTRODUCTION: On rare occasions, an apparently spontaneous regression of unknown etiology is
observed in a neoplasm. We report a series of 4 patients with apparent spontaneous regression of
malignant lymphomas after radiography.

PRESENTATION OF CASE: All four of the tumors were malignant lymphomas. The regressions occurred
between 1 and 2 months after the radiographic examinations. All four patients later underwent relapse
and needed additional treatments: surgery, chemotherapy and/or radiation.

DISCUSSSION: Four cases had the following features in common: (1) the neoplasms were radiosensitive,
(2) the regression occurred after radiography, (3) none of the neoplasms was in the advanced stage, and
(4) the doses received through radiographic exposure were a little higher than usual because CT was
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included for most of the patients.
CONCLUSION: We suspect that the apparently spontaneous regression of malignant lymphomas was

caused by the small radiation doses received in the radiographic examinations.
© 2016 The Authors. Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

In very rare cases, the seemingly unprompted healing of
malignant lymphoma or cancer has been observed. This kind of
regression of a neoplasm without treatment is generally defined as
complete or incomplete, as general or local, and as temporary or
permanent. The cause of this apparently unprompted process is as
yet unknown. Four malignant lymphoma patients were seen in our
clinic; this phenomenon had occurred in each of them, in each case
after radiography. The relationship between the apparently spon-
taneous regression and the radiography that had been performed
was investigated, and the literature was examined for comparable
cases.
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2. Presentation of case

Four patients exhibiting apparently spontaneous regression
of their cases were seen in our clinic between 1972 and 2015.
They were investigated clinically and histologically, and the types
of malignant lymphoma found were categorized according to
the World Health Organization (WHO) classification. The normal
ranges of the antibodies are given in below parentheses. Levels
of anti-thyroglobulin antibody (TgAb; <0.3 U/ml), and anti-thyroid
peroxidase antibody (TPOADb; <0.3 U/ml) were determined with RIA
kits (Cosmic Corporation, Tokyo, Japan).

2.1. Patient 1

A 69-year-old woman noticed a tumor in the front of her neck
2 weeks before she visiting our clinic. The tumor grew rapidly. The
left lobe of the thyroid was hard and was enlarged to 3 x 5cm,
and it exhibited the following characteristics: a smooth surface,
with a silhouette defect appearing in the 131 scintigram; a solid
homogenous low-density area in the ultrasound; and a low-density
area in the CT. Two adjacent, enlarged lymph nodes were palpated.
Thyroid cancer with lymph node metastases was suspected, but
a fine needle aspiration biopsy (FNAB) revealed no cancer cells.
Many radiographic procedures (e.g., chest X-rays, soft X-rays, and
tracheal tomography, etc.) were performed to obtain more infor-

2210-2612/© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).


dx.doi.org/10.1016/j.ijscr.2016.05.049
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2016.05.049&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:junshuku@zoo.email.ne.jp
mailto:kclinic@rnac.ne.jp
mailto:sakira@iwate-med.ac.jp
mailto:sakirasimu@gmail.com
mailto:komaki-hosp@med-junseikai.or.jp
mailto:sakira.iwate.med.u@gmail.com
dx.doi.org/10.1016/j.ijscr.2016.05.049
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

CASE REPORT — OPEN ACCESS

J. Sasaki et al. / International Journal of Surgery Case Reports 25 (2016) 40-43 41

Fig. 1. Clinical course of patient 1. (A) This nodule appears as a solid, low-echoic mass in the ultrasound images. (B) 2 months later, the nodule was reduced in size by half.

Malignant lymphoma was suspected.

mation about the tumor, but nothing further was discovered. These
findings still suggested that the tumor was a malignant thyroid
lymphoma (Fig. 1A). Two months later, the tumor shrank to about
half of its original size, which was unexpected (Fig. 1B). Some
connection was suspected between the tumor’s shrinkage and
the large number of radiographic examination. Regular radiother-
apy sessions were recommended as additional treatment, but the
radiologist refused to perform such procedures because the core
biopsy diagnosis was Hashimoto’s disease. After another month,
the tumor had grown again, reaching approximately its former
maximum size. A left hemithyroidectomy with dissection of the
cervical lymph nodes was performed. The thyroid was observed to
adhere to the surrounding tissues while it was being removed. His-
tological examination revealed a medium-sized diffuse malignant
B cell lymphoma with lymph node metastases. Fibrosis, perhaps a
result of the radiation, was found in this lymphoma. Forty gray (Gy)
of postoperative radiation was administered. Twenty-one years
later, as this report is being written, the patient is healthy and has
not suffered any recurrences.

2.2. Patient 2

An 83-year-old woman noticed a tumor in the front of her
neck. It was found to be a hard 2.5 x 3.0 cm nodule located in the
right thyroid lobe. Anti-thyroid antibodies were present (TGAD,
RIA, 32.2U/ml; TPOAb, RIA, 63.1U/ml). CT revealed a slightly
heterogeneous solid tumor in the right thyroid lobe. A 29171 scinti-
gram showed no silhouette defect. Thyroid cancer combined with
Hashimoto’s disease was suspected, but an FNAB detected no can-
cer cells, so no treatment was given. Unexpectedly, the tumor
had disappeared one month after the first visit, and the patient
therefore thought the lesion had healed. Another 8 months later,
however, the tumor reappeared, so the patient returned to our
clinic. The right thyroid lobe was hard and smooth, and had
grown to 3 x5cm in size. The second FNAB diagnosis was of
non-Hodgkin lymphoma or small-cell carcinoma. The serum was
positive for soluble IL-2 receptor antibody (701 U/ml, normal range:
191-650U/ml). A final diagnosis of malignant lymphoma of the
thyroid was made. One month after a total of 40 Gy of X-ray treat-
ment, the tumor had disappeared. The patient died naturally nine
years later, at the age of 89, with no tumor recurrence.

2.3. Patient 3

A 51-year-old woman came to our clinic, one day after she
noticed a tumor on the front of her neck. The left lobe of the thy-
roid was hard and smooth and had become enlarged to 5 x 8 cm.

A malignant thyroid lymphoma was suspected, but the FNAB diag-
nosis was class II. A thyroid adenoma was diagnosed. The nodule
was very large and was located inferiorly, so CT was carried out
to confirm the extent of the goiter; the CT showed that the goi-
ter was situated partially intrathoracically. Because of the nodule’s
size, surgery was recommended, but it had unexpectedly shrunk
and had disappeared 2 months after the CT, so the patient thought
it was completely healed and deemed surgery unnecessary. How-
ever, the lesion reappeared 7 months after the CT, (i.e., 5 months
after the tumor disappeared), so she returned to our clinic when it
had regrown and had become slightly larger than its original size.
A second FNAB revealed a potentially malignant lymphoma. A total
thyroidectomy was performed 7 months after the first visit. The
histological diagnosis was malignant diffuse large-cell lymphoma.
A fibrosis, possibly a consequence of the X-ray radiation, was found
by microscopy. Postoperative chemotherapy (6 courses of R-THP-
COP)was given. Now, 8 years after the operation, the patientis well,
with no recurrence of the tumor.

2.4. Patient 4

A 60-year-old man noticed a fist-sized hard fixed tumor in the
ileocecal region, where it was found to have caused an incomplete
obstruction of the intestine. He was admitted to a nearby hospi-
tal. Ten plain abdominal X-ray examinations were performed, and
ileocecal cancer was at first suspected. Upon instillation of barium
through a Denis tube performed concurrently with abarium enema,
aslight narrowing of the ileum due to the presence of the tumor was
seen, but no shadow defect and no “apple core” sign were detected.
Superior mesenteric arteriography revealed no vascular connection
between the tumor and the intestine. The tumor had shrunk and
disappeared one month later, but the subileus remained. Laparo-
tomy was therefore performed, and it revealed a hemispherical
tumor that was 3 cm thick, hard, and fixed to both the retroperi-
toneum and the intestine. The tumor was unresectable, and so
ileo-colostomy was carried out. Biopsy of the tumor revealed a
malignant lymphoma. The patient was reported later to have died
as a result of tumor recurrence.

3. Discussion

The cause of the apparently spontaneous regression of certain
neoplasms is unknown. These 4 cases suggest, however, that the
small doses of radiation used in radiographic procedures may be
capable of reducing the number and size of these neoplasms. Four
cases had the following features in common (Table 1): (1) the
neoplasms were radiosensitive, (2) the regression occurred after
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Table 1
Clinical course of the 4 patients whose malignant neoplasms regressed after radiography.
Patient No., Diagnosis Type of Time between Duration of Additional Outcome
Age Gender radiography radiography and regression treatment
regression
1.69 yrs Malignant thyroid CT, 131 scintigram, 2 months 1 month Hemithyroidectomy, Healthy 22 yrs.
Female lymphoma soft X-ray, tra- 40 Gy radiation later
cheotomography
2.83 yrs Malignant thyroid CT, 20171 1 month 8 months 40 Gy radiation Died at an
Female lymphoma scintigram, soft advanced age 9 yrs.
X-ray later
3.51yrs Malignant thyroid CT 2 months 4 months Total Healthy 8 yrs. later
Female lymphoma thyroidectomy
4,50 yrs Malignant Plain abdominal 1 months Unknown Ileo-colostomy for Died after relapse
Male retroperitoneal X-P, mesenteric ileus
lymphoma arterio-graphy,
barium enema,
barium
enterography

radiography, (3) none of the neoplasms was in the advanced stage,
and (4) the doses received through radiographic exposure were a
little higher than usual because CT was included for most of the
patients. Because most of the regressions were temporary, and
were visible only for limited periods, observation of the regression
was possible only at certain times. These facts suggest that because
the malignant lymphomas were radiosensitive, they were reduced
in size by the small-dose radiation of the radiographic procedures
themselves. It is well known, and well supported by the literature,
that apparently spontaneous regression is somewhat common in
cases of malignant lymphoma. Gattika et al. [ 1] reported that spon-
taneous regression apparently occurred in 9.6% of a total of 209
malignant lymphoma patients (nodular type 18/140=12.9%, dif-
fuse type 2/69=2.9%). Horning et al. [2] reported that apparently
spontaneous regression occurred in 19 (23%) of a total of 83 patients
with malignant lymphoma. Accounts of another 62 cases in which
the apparently spontaneous regression of malignant lymphoma
occurred have stated that diagnostic radiography was performed
in a total of 56 patients. These 62 case reports were made by a total
of 24 authors (with the exception of 5 cases that were reported
by three other authors) [3-28]. In the first group of these reports,
the dates of radiography and regression in 30 patients were given.
Regression after the radiography had occurred in each of these 30
patients.

Because malignant lymphoma is known to be an extremely
radiosensitive neoplasm, it is possible that even the small radiation
dose resulting from a radiographic procedure could have caused
the tumor regression. It is quite possible that the radiation doses
used for some malignant lymphomas were strong enough to ter-
minate the malignant process completely or to redirect it into a
lasting regression, as in the case of Matsuo’s patients [13]. Mat-
suo et al. reported on 13 patients with malignant conjunctival
lymphoma. Seven of these tumors underwent an apparently spon-
taneous regression. There was no recurrence in these 7 patients in
the first 11 years after diagnosis, during which time gallium scintig-
raphy and MRI were performed. Thus, it is possible that the tumor
reduction in the 7 patients was caused by the small-dose radia-
tion of gallium scintigraphy and MRI. If the radiation dose is not
enough to destroy the tumor completely, a relapse may occur, as
it did in patients 1, 2 and 3, or the patient may die. In the cases in
the literature, 10 authors reported on 14 patients (22.6%) out of a
total of 62 patients with malignant lymphoma who subsequently
relapsed or died after a temporary regression [3,5-7,14,18,25-27].
Heterogeneous regression of multiple malignant lymphoma has
sometimes been observed in a clinical setting. We, however, have
not yet encountered such a case. Krikorian et al. [10] diagnosed 44
patients with nodal malignant lymphoma, 9 of whom had experi-

enced regressions after several radiological examinations. In six out
of these 9 patients, heterogeneous regression occurred. In patient
3, for example, only the hilar and pelvic lymph node swellings
regressed after a chest X-ray, a lung tomogram, a pelvic lym-
phogram and an intravenous pyelogram were performed. These
findings suggested that small-dose radiation to localized areas
as a result of radiographic examinations could have caused the
heterogeneous regression. These unexpected clinical course due
to apparent spontaneous regression undercut the diagnosis and
delayed the final treatment. Everson and Cole’s 1966 textbook [27],
titled Spontaneous Regression of Cancer, provides the most exten-
sive documentation of apparently spontaneous regressions to date;
it describes 219 cases. Of these 219 patients, 153 underwent radi-
ological examinations, and the regressions all occurred after the
radiography. Only one thyroid cancer case was treated successfully
by Portine in 1958, an account of which appears in Spontaneous
Regression of Cancer. This case suggested that the patient was
suffering from an undifferentiated cancer that was known to be
radiosensitive. Although the patient had been in the final stage of
the disease, he recovered completely. It is therefore considered
likely that the X-ray examination itself brought about the heal-
ing of the malignancy, because no treatment was administered.
Regrettably, the spontaneous regression of malignant lymphoma
is not included in Everson and Cole’s collection of cases; this is
because WHO had not yet established the malignancy grades of
the disease in 1966. As stated by Everson and Cole, the frequency
of spontaneous regression of cancer is extremely low in compar-
ison with that of malignant lymphoma. As stated in Rae’s report
[28], Bashford estimated that such a regression occurs in only one
out of around 10 million cases of malignant neoplasms. Boyers esti-
mated the ratio to be one in about 8 million cases. It is therefore
likely that the frequency of extremely radiosensitive cancer—that
is, cancer that can be caused to regress by the small-dose radiation
stemming from radiographic procedures—is extremely rare [29].

Ono’s case of a germinoma of the pineal body that regressed
after repeated radiographies led the author to speculate that the
tumor was hypersensitive to X-ray irradiation and, that the marked
regression was caused by cumulative diagnostic irradiation [30].
We agree with this speculation.

4. Comments

This study examined four cases of apparently spontaneous
regression of malignant lymphomas. Malignant lymphoma is
known to be a highly radiation-sensitive neoplasm. The regressions
always followed radiological examinations, as has been reported in
the other studies. Most of the tumors documented in the literature
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were radiation-sensitive malignant neoplasms. The spontaneous
regression of malignant lymphoma is widely known to be some-
what common, and the accounts presented in this report suggest
that one of the causes of the apparently spontaneous regression of
malignant lymphomas is the small-dose radiation administered for
diagnostic radiography.
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