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Abstract N\
Histiocytic necrotizing lymphadenitis (HNL) is a rare, benign, and self-limiting inflammatory disease that mainly involves the lymph \
nodes. There is a lack of large sample studies concerning the clinical manifestations and imaging features of 18F-fluorodeoxyglucose
positron emission tomography/computed tomography (18F-FDG PET/CT) of HNL.

The clinical symptoms, laboratory examination results, 18F-FDG PET/CT imaging features, and treatment outcome were
investigated in this retrospective study.

Atotal of 40 HNL patients were recruited. The onset age was between 14 and 65 years, with a median of 25 years. The white blood
cell count was 3.9 (2.9, 7.1) x 10%L, C-reactive protein level was 20.2 (6.6, 63.8) mg/L, erythrocyte sedimentation rate was 29.0
(18.0,45.0) mm/h, and ferritin was 616.5 (205.6, 2118.1) ng/mL. An abnormal liver function was observed in 23 patients. 18F-FDG
PET-CT showed that an abnormal lymph node metabolism was observed in 38 patients, among which the highest 18F-FDG maximal
standard uptake value (SUVmax) of the lymph nodes ranged between 3.4 and 41.9; the nodes were mainly distributed in the neck
and axilla regions. Meanwhile, a total of 2502 lymph nodes (721 lymph nodes with a short axis greater than 10 mm) were found in the
38 patients, including 1837 lymph nodes with an 18F-FDG SUVmax > 2.5. The 18F-FDG SUVmax of the spleen ranged from 2.5 to
9.2 in 20 patients, while that of central and peripheral bone marrow ranged from 2.7 to 36.0 in 30 patients. After follow-up for an
average period of 1 month, the symptoms improved after prednisone treatment.

HNL often occurs in adolescents. Scanning with 18F-FDG PET/CT showed that most patients had multiple involved lymph nodes
that were hypermetabolic, and only few lymph nodes are enlarged. Besides, the spleen or central and peripheral bone marrow could
sometimes be hypermetabolic. Glucocorticoid treatment for the HNL patients is effective.

Abbreviations: 18F-FDG PET-CT = 18F-fluorodeoxyglucose positron emission tomography/computed tomography, CRP = C-
reactive protein, EB = Epstein-Barr, ESR = erythrocyte sedimentation rate, HE = hematoxylin-eosin, HNL = histiocytic necrotizing

lymphadenitis, LDH = lactate dehydrogenase, SUVmax = maximal standard uptake value.
Keywords: 18F-FDG PET-CT, clinical manifestations, histiocytic necrotizing lymphadenitis
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1. Introduction

Histiocytic necrotizing lymphadenitis (HNL), also known as
Kikuchi-Fujimoto disease or Kikuchi disease, was first described
by the Japanese scholars Kikuchi and Fujimoto in 1972. This
disease is a rare, benign, and self-limiting inflammatory disease
that mainly involves the lymph nodes. The main clinical
symptoms are fever and neck mass, and the natural course of
the disease lasts 1 to 4 months. While most patients have good
prognosis, the disease might reappear in a few patients.'?!
Despite the global distribution of the disease, it has a certain
geographical distribution, with a higher incidence rate in
Asia, including China, Japan, and some Southeast Asian
countries.!>7 Due to the non-specific clinical manifestation,
HNL patients are easily misdiagnosed with malignant lymphoma
or tuberculosis.”™! 18F-fluorodeoxyglucose positron emission
tomography/computed tomography (18F-FDG PET/CT) is an
examination that integrates functional and anatomical images
and has an important value in the diagnosis of tumors and
inflammatory diseases.['”! Previous studies on the 18F-FDG PET/
CT imaging characteristics of HNL mainly focused on case
reports and small samples, which showed hypermetabolism in the
lymph node lesions, but there is a lack of large sample studies to
confirm that.!®'="31 In order to further improve our under-
standing of HNL, we performed a retrospective study on the
clinical data of HNL patients hospitalized in the First Affiliated
Hospital of Zhengzhou University in China from January 2016


mailto:lidaoming@zzu.edu.cn
http://dx.doi.org/10.1097/MD.0000000000027189

Zhang et al. Medicine (2021) 100:35

to June 2020, and summarized the clinical symptoms, laboratory
examination results, 18F-FDG PET/CT imaging characteristics,
and treatment outcomes of the patients.

2. Methods

2.1. Patients

HNL patients who were hospitalized in the First Affiliated
Hospital of Zhengzhou University in China from January 2016
to June 2020 were recruited retrospectively. The inclusion criteria
were as follows: HNL was diagnosed by the pathological
examination of a lymph node biopsy. All patients had blood
drawn for laboratory test at the first 24 hours after admission.
18F-FDG PET/CT was performed for each patient. The exclusion
criteria were as follows: The patient had tuberculosis, lymphoma,
cancer, or other diseases. The patient did not sign the informed
consent. The study protocol was approved by the Ethics
Committee of the First Affiliated Hospital of Zhengzhou
University, and written informed consent was collected from
the participants prior to the study (2020-KY-0211).

2.2. Laboratory examination

We used 5 mL of fasting intravenous blood with anti-coagulant to
detect the blood routine, C-reactive protein (CRP), and
erythrocyte sedimentation rate (ESR). In addition, 4mL of
venous blood in the procoagulant tube was centrifuged at 2500
rpm for 10minutes, and serum was collected. An Olympus
AU400 automatic biochemical analyzer (Olympus, Tokyo,
Japan) was used to detect the biochemical indexes, including
alanine aminotransferase, aspartate aminotransferase, gamma-
glutamyl transpeptidase, alkaline phosphatase, and lactate
dehydrogenase (LDH) according to the manufacturer’s instruc-
tions. Meanwhile, a Roche automated immune analyzer (Roche
diagnostics, Mannheim, Germany) was used to detect the serum
ferritin level.

2.3. 18F-FDG PET/CT

All the patients underwent 18F-FDG PET/CT using a Siemens
Biograph 64 TruePoint PET/CT scanner (Siemens healthcare,
Germany). The patients were asked to fast for at least 6 hours
before the 18F-FDG PET/CT scan and had glucose levels of less
than 200 mg/dL. They received an intravenous injection of 0.1 to
0.12mci/kg of 18F-FDG, and then they rested for 45 to 60
minutes in a prepared room. 64-slice CT was performed from the
head to the pelvic floor, with 120kV, 90mA, and a section
thickness of 3mm, then a PET emission scan was immediately
obtained in 3D mode. The PET data were iteratively recon-
structed using the CT data for attenuation correction. Two
nuclear medicine physicians with more than 10years of
experience evaluated the lesions of all patients according to
the maximal standard uptake value (SUVmax). A lymph node
was considered enlarged if its short axis was larger than 10 mm
by the CT scan and hypermetabolic if its SUVmax > 2.5. An 18F-
FDG uptake exceeding 2.5 was considered abnormal.

2.4. Pathological examination

The biopsy specimens of the lymph nodes obtained by color
Doppler ultrasound-guided or percutaneous CT-guided puncture
were examined. Each specimen was fixed with 4% neutral

Medicine

formaldehyde solution, embedded in paraffin, sectioned at 4 pm
and stained with hematoxylin-eosin (HE). The method of
immunohistochemical staining was used to detect the markers
of CD3, CD20, CD68, CD123, and MPO, and in situ
hybridization was used to detect the expression level of
Epstein-Barr (EB) virus. At the same time, with the patient in
the lateral position on the platform bed, bone marrow puncture
was performed, with the posterior superior iliac spine as the
puncture point. Five bone marrow smears were prepared for the
cell morphology examination.

2.5. Treatment outcome

A follow-up for an average of 1 month was performed on the
patients, and the medication and treatment outcomes were
observed.

2.6. Statistical analysis

Statistical analyses were performed using the SPSS 23.0 software
(SPSS, Inc., Chicago, IL). Continuous variables were presented as
mean+SD or median (range), and categorical variables were
presented as numbers and percentages.

3. Results

3.1. Clinical manifestations

A total of 40 patients with HNL were included in this study,
among which 16 were males and 24 were females. The onset age
was between 14 and 65 years, with a median age of 25 years. The
course of disease lasted between 5 and 120 days, with a median of
15 days. The main symptoms included the following: fever (39
patients, 97.5%), neck mass (20 patients, 50.0%), headache
(19 patients, 47.5%), myalgia (14 patients, 35.0%), fatigue
(13 patients, 32.5%), cough (13 patients, 32.5%), sore throat
(10 patients, 25.0%), rash (5 patients, 12.5%), expectoration (4
patients, 10%), abdominal pain (3 patients, 7.5%), nausea and
(or) vomiting (3 patients, 7.5%), and diarrhea (1 patient, 2.5%).
The clinical features of the 40 HNL patients in the study before
treatment are shown in Table 1.

3.2. Laboratory examination

The detailed results of the laboratory examination in the 40 HNL
patients before treatment are shown in Table 2. The values of the
blood routine examination results were as follows: white blood
cell count 3.9 (2.9, 7.1) x 10°/L, neutrophil count 2.1 (1.3, 4.0) x
10%/L, lymphocyte count 1.3 (0.9, 1.7)x 10°/L, hemoglobin
(119.5+16.5)g/L, and platelet count (184.8+68.2)x 10°/L.
CRP was 20.2 (6.6, 63.8) mg/L, ESR was 29.0 (18.0, 45.0)
mm/h, and ferritin was 616.5 (205.6,2118.1) ng/mL. The results
of the biochemical parameters were as follows: alanine
aminotransferase 27.2 (13.5, 51.5) U/L, aspartate aminotrans-
ferase 33.5 (22.3, 66.0) U/L, gamma-glutamyl transpeptidase
29.5 (16.3, 89.0) U/L, alkaline phosphatase 74.4 (53.3, 98.5)
U/L, and LDH 367.0 (262.3, 536.8) U/L. An abnormal liver
function was observed in 23 patients.

3.3. Imaging features of 18F-FDG PET/CT

Among the 40 patients, 2 patients had no lymph node
enlargement or metabolism abnormality, and 38 patients had
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The clinical features of the 40 HNL patients in the study before
treatment.
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The results of the laboratory examination in the 40 HNL patients
before treatment.

Clinical features

Laboratory examination

Gender (number)

Male 16
Female 24
Age (years) 14-65

(Median) 25

<18 7

18-20 5

>20-30 17

>30-40 6

>40 5

Duration (d) 15 (10,30)
Symptoms (number)

Fever 39
38°C-39°C 12
>39°C-40.5°C 27

Lymph node enlargement 38

Headache 19

Myalgia 14

Fatigue 13

Cough 13

Sore throat 10

Rash 5

Expectoration 4

Abdominal pain 3

Nausea/vomiting 3

Diarrhea 1

Complication (number)
Hashimoto’s thyroiditis 4
Systemic lupus erythematosus 1

One patient might have 1 or more symptoms.
HNL =histiocytic necrotizing.

abnormal metabolism of the lymph nodes. Among these 38
patients, the highest 18F-FDG SUVmax of the lymph nodes was
between 3.4 and 41.9, and these lymph nodes were mainly
distributed in the neck in 26 patients (left: 16 patients, right: 10
patients), axilla in 6 patients (left: 2 patients, right: 4 patients),
mediastinum in 3 patients, abdominal cavity in 1 patient, pelvic
cavity in 1 patient, and right inguinal region in 1 patient (Each
patient had only 1 lymph node with the highest 18F-FDG
SUVmax). Table 3 shows the highest 18F-FDG SUVmax of the
affected lymph nodes in 38 patients.

Meanwhile, a total of 2502 lymph nodes (including 721 lymph
nodes with a short axis greater than 10 mm, accounting for
28.8%, and with the largest lymph node [25mm x 41 mm)] being
located in the mesenteric region) were found in the 38 patients.
Among them, 1837 (73.4%) lymph nodes had an 18F-FDG
SUVmax > 2.5 and were distributed in the neck in 38 patients
(bilateral neck: 33 patients, left neck: 2 patients, right neck: 3
patients), axilla in 26 patients (bilateral axilla: 17 patients, left
axilla: 6 patients, right axilla: 3 patients), pulmonary hilar in 15
patients (bilateral hilar: 9 patients, left hilar: 3 patients, right
hilar: 3 patients), abdominal cavity in 19 patients (retroper-
itoneum: 19 patients, mesenteric region: 4 patients, other regions:
12 patients), pelvic cavity in 17 patients (bilateral iliac region: 16
patients, right iliac region: 1 patient), mediastinum in 21 patients,
chest wall in 8 patients, and bilateral inguinal region in 10
patients. The distribution of the 18F-FDG SUVmax of 1837
lymph nodes in 38 patients is shown in Table 4.

Blood routine

WBC count (x10%/L) 3929 7.1
Leukopenia (<4 x 10%) 20 (50%)
(4-10)x 10%L 15 (37.5%)
>10x 10%L 5 (12.5%)
Neutrophil count (x10%L) 2.1(1.3,4.0)
Neutropenia (<1.5 x 10%L) 13 (32.5%)
Lymphocyte count (x10%/L) 1309 1.7
Lymphopenia (<0.8 x 10%L) 7 (17.5%)
Hemoglobin (g/L) 119.56+16.5
Platelet count (x10%/L) 184.8+68.2
CRP (mg/L) 20.2 (6.6, 63.8)
ESR (mm/h) 29.0 (18.0, 45.0)

Ferritin (ng/mL)
Liver function

616.5 (205.6, 2118.1)

ALT (UL) 27.2 (13.5, 51.5)
>40UL 16 (40%)

AST (UL) 33.5 (22.3, 66.0)
>40UL 15 (37.5%)

v-GT (U 29.5 (16.3, 89.0)
>50UL 15 (37.5%)

ALP (UL) 74.4 (53.3, 98.5)
>110UL 9 (22.5%)

LDH (U) 367.0 (262.3, 536.9)

The normal value range of the WBC count was (410) x 10%L. Leukopenia was defined as an absolute
WBC count of less than 4 x 10%L. Neutropenia was defined as an absolute neutrophil count of less than
1.5 x 10%/L. Lymphopenia was a lymphocyte count of less than 0.8 x 10%L. The normal value range of
hemoglobin was (110-160) x 10"/L, The normal value range of platelet count was (100-300) x 10%L.
The increase in CRP was more than 10 mg/L. The increase in ESR was more than 15mm/h. The normal
value range of ferritin was (12—322) ng/mL. The normal value of ALT was less than 40 U/L. The normal
value of AST was less than 40 U/L. The normal value of y-GT was less than 50U/L. The normal value of
ALP was less than 110U/L. The normal value range of LDH was 104 to 240U/L.

Values were presented as mean+SD or median (range) for continuous variables and as numbers
(percentages) for categorical variables.

v-GT =gamma-glutamy! transpeptidase, ALP =alkaline phosphatase, ALT =alanine aminotransfer-
ase, AST=aspartate aminotransferase, CRP = C-reactive protein, ESR=erythrocyte sedimentation
rate, HNL = histiocytic necrotizing lymphadenitis, LDH=lactate dehydrogenase, WBC = white blood
cell.

All the patients had no liver enlargement or metabolic
abnormalities in the liver, while 29 patients (29/40) had splenic
enlargement, among which 9 patients had normal spleen
radioactivity distribution, and 20 patients had the 18F-FDG
SUVmax of spleen ranging from 2.5 to 9.2. The 18F-FDG
SUVmax of the central and peripheral bone marrow in 30
patients ranged from 2.7 to 36.0.

3.4. Pathological examination

The histopathological findings of the lymph nodes under HE
staining included the subcapsular and subcortical areas of the
lymph nodes, sometimes involving the cortex, with irregular
patchy or piecemeal necrosis, obvious nuclear shrinkage or
nuclear fragments in the necrotic foci. Besides, the findings
showed proliferation of the different shapes of histiocytes,
lymphocytes, and plasmacytoid dendritic cells around the
necrotic foci, and no neutrophils infiltration around the necrotic
areas was observed under the microscope. The results of the
immunohistochemical staining showed that CD68 and MPO
were positive in the proliferative histiocytes in all the patients,
CD3 was positive in the T lymphocytes in 38 patients, CD68 and
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Detailed list of the highest 18F FDG SUVmax of the lymph nodes in 38 patients with HNL.

Location

The highest 18F-FDG SUVmax

Neck (median)

Left neck

Right neck
Axilla (median)

Left axilla

Right axilla
Mediastinum
Abdominal cavity
Pelvic cavity
Right inguinal region

17.5

6.5,7.2,7.6,13,13.6, 155, 16.4, 16.9, 18, 18.9, 21.4, 22.3, 24.2, 25.3, 29.9, 32.3

8.5, 24,129,136, 14.9, 24.1, 24.4,29.1, 33.3, 41.9
12.6
11.5,13.7
3.4,7.7,16.6, 23.5
14.1,14.3, 19.1
9.7
19.4
19.1

Each patient had only 1 lymph node with the highest 18F-FDG SUVmax. HNL = histiocytic necrotizing, SUVmax =maximal standard uptake value.

CD123 were positive in the plasmacytoid dendritic cells in 35
patients, and CD20 was positive in the B lymphocytes of the
lymphoid follicle in 34 patients. The results of in situ
hybridization showed that all the samples tested negative for
EB virus. The bone marrow smear showed active bone marrow
hyperplasia, including the myeloid cells, erythroid cells, lym-
phocytes, and megakaryocytes, while the cell ratio and
morphology were normal. The imaging features of 18F-FDG
PET-CT and the HE pathological findings of 2 patients with fever
are shown in Figures 1 and 2.

3.5. Treatment outcome

After the diagnosis was confirmed in all the patients, they received
treatment with prednisone (0.5-1.0mg/kg/d). The treatment
course lasted 2 to 4 weeks, with a median of 22 days. One patient
with persistent high fever of 39.6°C was given prednisone tablets
(30mg/d) after confirming the diagnosis, the treatment was
regularly reduced by 1 tablet each week, and fever disappeared
during this period. After 2 weeks, the fever reoccurred; then, the
dosage was increased to 30 mg/d lasting for 16 days, and fever
disappeared again.

4. Discussion

HNL is a non-neoplastic lymphadenitis disease, which is also
known as pseudolymphoma-like hyperplasia. The onset age of
the disease lies within a wide range, from 19 months to 75 years,
but it is more common in adolescents. "1 The incidence rate of
male to female is reported to be 1.0:2.8 to 1:4,%15-171 1,1 18191
and rarely 1.8:1, occurring more easily in males.!"3! This study
showed the male to female ratio to be 1:1.5, suggesting that
female patients are prone to the disease. The onset age was
between 14 and 65 years, with a median of 25 years.

The pathogenesis of HNL is still unknown. While it has been
reported to be related to viral infections, such as the EB virus,
adenovirus, parvovirus B19, and human herpesvirus,'>2%211 jt
may also be related to or be the precursor symptoms of
autoimmune dysfunction, such as systemic lupus erythematosus,
systemic sclerosis, Hashimoto thyroiditis, and other autoimmune
diseases.!®??! Besides, it may be related to physical and chemical
factors.**! This study showed that a few HNL patients were
complicated with systemic lupus erythematosus or Hashimoto
thyroiditis, which suggests that autoimmune dysfunction might
be the cause of the disease in these patients.

The majority of HNL patients have fever, and some of them
even have sustained high fever (39.1-40°C or >40°C), which
might be accompanied by other symptoms like cough, sore
throat, rash, nausea, vomiting, night sweats, weight loss, and
others."* Meanwhile, HNL affects multiple lymph nodes, which
might be distributed in the neck, axilla, inguinal region,
mediastinum, pulmonary hilar, chest wall, abdominal cavity,
and pelvic cavity, and sometimes the lesions involved the skin,
liver, spleen, and bone marrow.***! Laboratory examination
showed decreased white blood cell and neutrophils counts and
increased levels of CRP and ESR, accompanied by liver function
damage and LDH increase in some of the patients.”?*%! The
symptoms and results of the laboratory tests in HNL patients
were consistent with the previous studies, but this study is the first
to report elevated serum ferritin levels.

18F-FDG PET/CT is a non-invasive, non-traumatic whole-
body imaging technology, which has an important role in
diagnosing tumors and evaluating their stage and treatment
outcome. Meanwhile, not only tumor cells can absorb 18F-FDG,
but also inflammatory cells in infectious or non-infectious
inflammatory sites, such as macrophages, neutrophils, and
lymphocytes. Therefore, 18F-FDG PET/CT can also guide the
diagnosis of inflammatory diseases and evaluation of the

Distribution of the 18F-FDG SUVmax > 2.5 of 1837 lymph nodes in 38 patients with HNL.

Distribution of 18F-FDG SUVmax > 2.5 of lymph nodes (location and number of cases)

Neck (38) Axilla (26) Pulmonary hilum (15)
Bilateral (33) Bilateral (17) Bilateral (9)
Left (2) Left (6) Left (3)
Right (3) Right (3) Right (3)

Abdominal cavity (19)
Retroperitoneum (19)
Mesenteric region (4)
Other regions (12)

Pelvic cavity (17)
Bilateral iliac region (16)
Right iliac region (1)

Mediastinum (21)
Chest wall (8)
Bilateral inguinal region (10)

HNL = histiocytic necrotizing, SUVmax=maximal standard uptake value.
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Figure 1. A 26-year-old female was admitted with fever for 10days. 18F-FDG PET/CT (A) showed that all the lymph nodes had a short diameter less than 10mm,
and no metabolic abnormality of the lymph nodes in the whole body. CT (B) showed that the right cervical lymph node was 9.2mm x 7.0mm (arrow). PET (C) and
PET/CT (D) showed no abnormal metabolism of the right cervical lymph node (arrow). Pathological results of the right cervical lymph node showed necrotizing
lymphadenitis by HE staining (x40 times, E; x 100 times, F). 18F-FDG PET-CT = 18F-fluorodeoxyglucose positron emission tomography/computed tomography,
HE = hematoxylin-eosin.

treatment outcome. Having SUVmax > 2.5 is usually used as the  patients had cervical lymph nodes involved, 619 lymph nodes
criterion for malignant lesions. However, not much research has ~ were hypermetabolic (SUVmax > 3.0), with a short axis less than
been done on whether this criterion is applicable to find involved ~ 1cm in 71.1% of them. This study showed that a total of 2502
lymph nodes in HNL patients. Using 18F-FDG PET/CT, Kong  lymph nodes (among which only 28.8% had a short axis greater
et al''3! found that among the 22 HNL patients in the study, 21  than 10 mm) were found in the 38 patients, including 1837 lymph

Figure 2. A 22-year-old female was admitted with fever for 12 days. 18F-FDG PET/CT (A) showed multiple hypermetabolic lymph nodes on both sides in the neck,
bilateral axilla, mediastinum, pulmonary hilar, abdominal cavity, pelvic cavity, bilateral inguinal region, and central and peripheral bone marrow. PET (B) and PET/CT
(C) showed bilateral hypermetabolic cervical lymph nodes and their fusion, and the 18F-FDG SUVmax of the lymph node (arrow) was 17.0. PET (D) and PET/CT (E)
showed an increased splenic volume and spleen hypermetabolism, and the 18F-FDG SUVmax of the spleen was 10.2. PET (F) and PET/CT (G) showed slight
hypermetabolism of the bilateral iliac bones, and the 18F-FDG SUVmax was 4.0. 18F-FDG PET-CT = 18F-fluorodeoxyglucose positron emission tomography/
computed tomography, SUVmax=maximal standard uptake value.
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nodes with an 18F-FDG SUVmax > 2.5, which were mainly
distributed in the neck and axilla regions. This suggests that the
involved lymph nodes in most patients have hypermetabolism.
While an 18F-FDG SUVmax > 2.5 might be used as the criterion
for involved lymph nodes in HNL patients, lymph node
enlargement was found only in a few patients. Meanwhile,
this study found a small number of patients with a normal
metabolism or an 18F-FDG SUVmax < 2.5 of the lymph nodes.
The reason for this is not clear. Their diagnosis might be delayed
or missed using 18F-FDG PET/CT scan, and it is necessary to
perform lymph node biopsy. This study also showed that 50%
(20/40) of the HNL patients had splenomegaly and spleen
hypermetabolism, and 75% (30/40) of them had hypermetabo-
lism of the central and peripheral bone marrow. The bone
marrow smear showed active bone marrow hyperplasia in 40
patients, which could exclude hematological tumors. In addition,
Murcia et al®®! reported that 18F-FDG PET/CT had an
important value in the diagnosis of HNL and could also evaluate
the curative effect of drugs on HNL.

The clinical symptoms and the results of the laboratory
examination in HNL patients were not specific. While 18F-FDG
PET/CT showed multiple hypermetabolic lymph nodes involved
and played an important role in diagnosing HNL, the final
diagnosis still needed to be confirmed through a lymph node
biopsy. The pathological findings included coagulative necrosis
in the paracortical area of the lymph nodes, sometimes involving
the cortex. Nuclear shrinkage and nuclear fragment were seen in
the core of the necrotic focus. The proliferation of histiocytes,
lymphocytes, and plasmacytoid dendritic cells was mainly
around the necrotic area. The above-mentioned pathological
changes were consistent with what was reported in previous
studies.®®!! Chiu et al'®?! detected the EB virus expression in the
cytoplasmic apoptotic bodies of histiocytes and lymphocytes of
HNL patients using the polymerase chain reaction. However, the
hybridization signals of EB virus in the lymph nodes were not
detected by in situ hybridization in this study, which indicates
that it is still controversial to consider EB virus as the cause of
HNL.

The drugs for HNL include glucocorticoid and non-steroidal
anti-inflammatory drugs, but previous studies have shown that
some patients can easily have a relapse after treatment.33%!
In this study, all the patients were given prednisone treatment
and all their symptoms disappeared, which suggests that the
glucocorticoid treatment is effective.

However, some limitations of this study should be considered.
Firstly, this single-sample study was conducted using a retro-
spective analysis. Secondly, it lacked a comparison of the
laboratory examination and 18F-FDG PET/CT imaging findings
before and after HNL treatment.

5. Conclusion

To sum up, HNL usually occurs in adolescents. The main clinical
symptoms include fever and neck mass. Laboratory examination
showed that some patients had leukopenia, neutropenia, and
lymphopenia, while some had higher levels of CRP, ESR, ferritin,
and LDH, which might be accompanied with liver function
damage. Scanning with 18F-FDG PET/CT showed multiple
involved lymph nodes with hypermetabolism in most patients,
especially in the neck and axilla regions, only few enlarged lymph
nodes and sometimes hypermetabolic spleen or central and
peripheral bone marrow. However, a few patients had no
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abnormal metabolism of the lymph nodes. The diagnosis of HNL
depends on the lymph node biopsy, and even a bone marrow
biopsy is needed to exclude hematological diseases. The majority
of HNL patients could improve after glucocorticoid treatment,
but attention should be paid to the recurrence in the process of
glucocorticoid reduction.
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