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Sunum Planı

• Lenfatik sistem ? Hangi organlar
• Anamnez
• Semptom/Fizik muayene
• Tanı
• Olgularda LAP
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Sıvı dengesi

Yağ emilimi

Konak defansı

Mucosa-associated lymphatic tissue (MALT)
https://nurseslabs.com/lymphatic-system-anatomy-physiology/



Lenfadenopati (LAP)

• Lenfadenit ; 
Akut veya kronik inflamasyonu 

• Lenfadenopati ; 
Lenf nodlarının her türlü büyümesi

üLokalize à tek alanda tutulum

üJeneralize à ≥2 farklı alanda tutulum



LAP- Özellikler

ü Lokalizasyon ,Boyut, Hareket, Nitelik 
(ısı artışı, kızarıklık, endurasyon, ağrı, sertlik, birleşme eğilimi vs)

üSüre ? www.aafp.org/afp

Unexplained Lymphadenopathy
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In children, acute and self-limiting viral 
illnesses are the most common etiologies 
of lymphadenopathy.2 Inflamed cervical 
nodes that progress quickly to fluctuation 
are typically caused by staphylococcal and 
streptococcal infections and require anti-
biotic therapy with occasional incision and 
drainage. Persistent lymphadenopathy last-
ing several months can be caused by atypical 
mycobacteria, cat-scratch disease, Kikuchi 
lymphadenitis, sarcoidosis, and Kawasaki 
disease, and often can be mistaken for neo-
plasms.2,7 Supraclavicular adenopathy in 
adults and children is associated with high 
risk of intra-abdominal malignancy and 
must be evaluated promptly. Studies found 
that 34% to 50% of these patients had malig-
nancy, with patients older than 40 years at 
highest risk.9,10

AXILLARY

Infections or injuries of the upper extremi-
ties are a common cause of axillary lymph-
adenopathy. Common infectious etiologies 

are cat-scratch disease, tularemia, and spo-
rotrichosis due to inoculation and lymphatic 
drainage. Absence of an infectious source 
or traumatic lesions is highly suspicious 
for a malignant etiology such as Hodgkin 
lymphoma or non-Hodgkin lymphoma. 
Breast, lung, thyroid, stomach, colorectal, 
pancreatic, ovarian, kidney, and skin can-
cers (malignant melanoma) can metasta-
size to the axilla.3,5 Silicone breast implants 

Table 3. Medications That Can Cause Lymphadenopathy

Allopurinol
Atenolol
Captopril
Carbamazepine (Tegretol)
Gold
Hydralazine
Penicillins

Phenytoin (Dilantin) 
Primidone (Mysoline)
Pyrimethamine (Daraprim)
Quinidine
Trimethoprim/sulfamethoxazole
Sulindac

Adapted with permission from Bazemore AW, Smucker DR. Lymphadenopathy and 
malignancy. Am Fam Physician. 2002;66(11):2108.

Figure 1. Lymph nodes of the head and neck and the regions that they drain.
Reprinted with permission from Bazemore AW, Smucker DR. Lymphadenopathy and malignancy. Am Fam Physician. 2002;66(11):2106.

Preauricular nodes:
Drain scalp, skin 

Differential diagnosis: 
Scalp infections, 
mycobacterial infection

Malignancies: 
Skin neoplasm, lymphomas, 
head and neck squamous 
cell carcinomas

Posterior cervical nodes:
Drain scalp, neck, upper  
thoracic skin 

Differential diagnosis: 
Same as preauricular nodes

Supraclavicular nodes:
Drain gastrointestinal tract, 
genitourinary tract, pulmonary 

Differential diagnosis: 
Thyroid/laryngeal disease, 
mycobacterial/fungal infections

Malignancies:
Abdominal/thoracic

Submandibular nodes:
Drain oral cavity 

Differential diagnosis: 
Mononucleosis, upper 
respiratory infection, 
mycobacterial infection, 
toxoplasma, cytomegalovirus, 
dental disease, rubella

Malignancies: 
Squamous cell carcinoma 
of the head and neck, 
lymphomas, leukemias

Anterior cervical nodes:
Drain larynx, tongue,  
oropharynx, anterior neck 

Differential diagnosis: 
Same as submandibular nodes
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Lenf nodlarının anatomik dağılım 
alanları

Periferik lenf nodu 
alanları

• Oksipital 
• Pre-postauriküler
• Ön-arka servikal
• Submental-submandibüler
• Supraklaviküler
• Aksiller-epitroklear 
• İnguinal-femoral-popliteal

Derin lenf nodu 
alanları 

• Mediastinal
• İntraabdominal 
– Mezenterik
– Paraaortik
– Perivasküler
– Retroperitoneal
– Splenik 
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LAP;

üFarklı sebeplere bağlı LAP (>1 cm)

ü5 mm’ den büyük ; Supraklavikuler
Popliteal
İliak
Epitroklear 
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Generalize

≥ 2 cm

Ağrısız, sert, hareketsiz

Yüzeyel olmayan

< 2 yaş veya > 50 yaş

2-4 haftadır (+)



LAP-Anamnez
üYaş, cinsiyet

üMeslek

üYaşadığı ortam
(kırsal alan ?, kimyasal maruziyeti ?) 

üHayvan teması, Böcek/kene vb ısırığı

üSeyahat hikayesi 

üAlkol/sigara kullanımı

40 yaş ve üzerinde;
Açıklanamayan LAP’in % 4’ü  malignite 

40 yaş altında bu oran % 0,4’



LAP-Anamnez
üTB hikayesi

üCerrahi girişim/travma öyküsü

üAşı veya diş tedavisi yapılıp yapılmadığı

ü İlaç kullanımı 
(allopurinol, kaptopril, karbamazepin, 

fenitoin, penisilinler, TMP-SXT kinin, vb) 

üCinsel yaşamı

üAile öyküsü 



LAP- Semptom/FM
üEşlik eden semptom 

(halsizlik, ateş, kilo kaybı, gece terlemesi vb ) 

üHepatomegali ve/veya splenomegali 

üEklem tutulumu 

üDeri döküntüsü 
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Table 3 lists medications commonly associ-
ated with lymphadenopathy.2 Tobacco and 
alcohol use and ultraviolet radiation expo-
sure increase concerns for neoplasm. An 
occupational history that includes mining, 
masonry, and metal work may elicit work-
related etiologies of lymphadenopathy, such 
as silicon or beryllium exposure. Asking 
about sexual history to assess exposure to 
genital sores or participation in oral inter-
course is important, especially for ingui-
nal and cervical lymphadenopathy. Finally, 
family history may identify familial causes 
of lymphadenopathy, such as Li-Fraumeni 
syndrome or lipid storage diseases.2

ASSOCIATED SYMPTOMS

A thorough review of systems aids in iden-
tifying any red flag symptoms. Arthralgias, 
muscle weakness, and rash suggest an auto-
immune etiology. Constitutional symptoms 
of fever, chills, fatigue, and malaise indicate 
an infectious etiology. In addition to fever, 
drenching night sweats and unexplained 
weight loss of greater than 10% of body 
weight may suggest Hodgkin lymphoma or 
non-Hodgkin lymphoma.2,3,6

Physical Examination
Overall state of health and height and 
weight measurements may help identify 
signs of chronic disease, especially in chil-
dren.7 A complete lymphatic examination 
should be performed to rule out generalized 
lymphadenopathy, followed by a focused 
lymphatic examination with consideration 
of lymphatic drainage patterns. Figures 1 
through 3 demonstrate typical lymphatic 

drainage patterns, as well as common etiol-
ogies of lymphadenopathy in these regions.2 
A skin examination should be performed to 
rule out other lesions that would point to 
malignancy and to evaluate for erythema-
tous lines along nodal tracts or any trauma 
that could lead to an infectious source of 
the lymphadenopathy. Finally, abdomi-
nal examination focused on splenomegaly, 
although rarely associated with lymph-
adenopathy, may be useful for detecting 

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Ultrasonography should be used as the initial imaging modality for children up to 14 years 
presenting with a neck mass with or without fever.

C 15

Computed tomography should be used as the initial imaging modality for children older than 
14 years and adults presenting with solitary or multiple neck masses.

C 15

In children with acute unilateral anterior cervical lymphadenitis and systemic symptoms, empiric 
antibiotics that target Staphylococcus aureus and group A streptococci may be given.

C 17

Corticosteroids should be avoided until a definitive diagnosis of lymphadenopathy is made because 
they could potentially mask or delay histologic diagnosis of leukemia or lymphoma.

C 4

Fine-needle aspiration may be used to differentiate malignant from reactive lymphadenopathy. C 19-22

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented 
evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.org/afpsort.

Table 1. MIAMI Mnemonic for Differential Diagnosis  
of Lymphadenopathy

Malignancies
Kaposi sarcoma, leukemias, lymphomas, metastases, skin neoplasms
Infections 
Bacterial: brucellosis, cat-scratch disease (Bartonella), chancroid, cutaneous 

infections (staphylococcal or streptococcal), lymphogranuloma venereum, 
primary and secondary syphilis, tuberculosis, tularemia, typhoid fever

Granulomatous: berylliosis, coccidioidomycosis, cryptococcosis, 
histoplasmosis, silicosis

Viral: adenovirus, cytomegalovirus, hepatitis, herpes zoster, human immuno-
deficiency virus, infectious mononucleosis (Epstein-Barr virus), rubella

Other: fungal, helminthic, Lyme disease, rickettsial, scrub typhus, 
toxoplasmosis

Autoimmune disorders
Dermatomyositis, rheumatoid arthritis, Sjögren syndrome, Still disease, 

systemic lupus erythematosus
Miscellaneous/unusual conditions
Angiofollicular lymph node hyperplasia (Castleman disease), histiocytosis, 

Kawasaki disease, Kikuchi lymphadenitis, Kimura disease, sarcoidosis
Iatrogenic causes
Medications, serum sickness

Information from references 2 and 3.
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Lymphadenopathy is benign and self-limited in most patients. Etiologies include malignancy, infection, and autoim-
mune disorders, as well as medications and iatrogenic causes. The history and physical examination alone usually 
identify the cause of lymphadenopathy. When the cause is unknown, lymphadenopathy should be classified as local-
ized or generalized. Patients with localized lymphadenopathy should be evaluated for etiologies typically associated 
with the region involved according to lymphatic drainage patterns. Generalized lymphadenopathy, defined as two or 
more involved regions, often indicates underlying systemic disease. Risk factors for malignancy include age older than 
40 years, male sex, white race, supraclavicular location of the nodes, and presence of systemic symptoms such as fever, 
night sweats, and unexplained weight loss. Palpable supraclavicular, popliteal, and iliac nodes are abnormal, as are 
epitrochlear nodes greater than 5 mm in diameter. The workup may include blood tests, imaging, and biopsy depend-
ing on clinical presentation, location of the lymphadenopathy, and underlying risk factors. Biopsy options include 
fine-needle aspiration, core needle biopsy, or open excisional biopsy. Antibiotics may be used to treat acute unilateral 
cervical lymphadenitis, especially in children with systemic symptoms. Corticosteroids have limited usefulness in the 
management of unexplained lymphadenopathy and should not be used without an appropriate diagnosis. (Am Fam 
Physician. 2016;94(11):896-903. Copyright © 2016 American Academy of Family Physicians.)

Unexplained Lymphadenopathy:  
Evaluation and Differential Diagnosis
HEIDI L. GADDEY, MD, and ANGELA M. RIEGEL, DO, Ehrling Bergquist Family Medicine Residency Program,  
Offutt Air Force Base, Nebraska

Lymphadenopathy refers to lymph 
nodes that are abnormal in size 
(e.g., greater than 1 cm) or con-
sistency. Palpable supraclavicular, 

popliteal, and iliac nodes, and epitrochlear 
nodes greater than 5 mm, are considered 
abnormal. Hard or matted lymph nodes may 
suggest malignancy or infection. In primary 
care practice, the annual incidence of unex-
plained lymphadenopathy is 0.6%.1 Only 
1.1% of these cases are related to malignancy, 
but this percentage increases with advancing 
age.1 Cancers are identified in 4% of patients 
40 years and older who present with unex-
plained lymphadenopathy vs. 0.4% of those 
younger than 40 years.1 Etiologies of lymph-
adenopathy can be remembered with the 
MIAMI mnemonic: malignancies, infections, 
autoimmune disorders, miscellaneous and 
unusual conditions, and iatrogenic causes 
(Table 1).2,3 In most cases, the history and 
physical examination alone identify the cause.

History
Factors that can assist in identifying the etiol-
ogy of lymphadenopathy include patient age, 
duration of lymphadenopathy, exposures, 

associated symptoms, and location (localized 
vs. generalized). Table 2 lists common his-
torical clues and their associated diagnoses.2 
Other historical questions include asking 
about time course of enlargement, tender-
ness to palpation, recent infections, recent 
immunizations, and medications.4

AGE AND DURATION

About one-half of otherwise healthy chil-
dren have palpable lymph nodes at any one 
time.4 Most lymphadenopathy in children is 
benign or infectious in etiology. In adults and 
children, lymphadenopathy lasting less than 
two weeks or greater than 12 months without 
change in size has a low likelihood of being 
neoplastic.2,5 Exceptions include low-grade 
Hodgkin lymphomas and indolent non-
Hodgkin lymphoma, although both typically 
have associated systemic symptoms.6

EXPOSURES

Environmental, travel-related, animal, and 
insect exposures should be ascertained. 
Chronic medication use, infectious expo-
sures, immunization status, and recent 
immunizations should be reviewed as well. 

CME  This clinical content 
conforms to AAFP criteria 
for continuing medical 
education (CME). See  
CME Quiz Questions on 
page 868.

Author disclosure: No rel-
evant financial affiliations. 
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MIAMI

üStafilokoklar
üStreptokoklar
üTüberküloz
üTularemi

üEBV
üCMV
üHIV
üRubella

üToksoplazmoz

www.aafp.org/afp

LAP’lerin >2/3 infeksiyöz orjinlidir;

Viral, bakteriyel enfeksiyonlar ön 
plandadır...



LAP ayırıcı tanısı

• Reaktif 
– Enfeksiyöz
– Non-enfeksiyöz

• İnfiltratif
–Malign
– Benign
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İmmunolojik hast. (RA, JRA, SLE, Kawasaki...)
İlaç reaks. (difenilhidantoin, hidralazin,primidone, 

karbamazepine, allopurinol...)
Sarkoidozis

Primer biliyer siroz
Hipertiroidi

Silikon benzeri yabancı cisimler 

q Viral 
EBV, CMV, HSV, VZV, 
HIV, Rubella, Rubeola

q Bakteriyel  
Stafilokoklar
Streptokoklar
Bruselloz 
Tüberküloz
Atipik mikobakteriler

q Fungal
Histoplasmosis, 
Coccidiomycosis

q Paraziter
Toksoplasmosis
Leishmaniasis

q Ricketsial-Chlamydial



LAP ayırıcı tanısı

• Reaktif 
– Enfeksiyöz
– Non-enfeksiyöz

• İnfiltratif
–Malign
– Benign

17

• Malign sebepler 
– Metastatik solid organ kanserleri
– Hematolojik maligniteler

• Benign sebepler
– Lipid depo hastalıkları
– Amiloidoz



LAP ayırıcı tanısı

• Reaktif 
– Enfeksiyöz
– Non-enfeksiyöz

• İnfiltratif
–Malign
– Benign

18

	

Malignite için risk faktörleri 

! 40 yaş ve üzeri 

! ≥ 4-6 hafta yaygın LAP  

! Erkek cinsiyet 

! Beyaz ırk 

! Supraklavikuler lokalizasyon 

! 6-12 hafta sonra bazal haline 

dönmeyen LAP varlığı  

! Sistemik bulgu varlığı 

 (ateş, gece terlemesi, kilo 

kaybı, hepatosplenomegali) 

North Clin Istanb356

!e duration of LAPs was examined in two groups 
according to the histopathological characteristics: Be-
nign and malignant. In the benign group, the mean du-
ration of the enlarged LAP was 8.30±7.18 weeks; in the 
malignant group, the mean duration of the LAP was 
7.05±5.38 weeks. A statistically significant difference 
was observed between the duration of lymph nodes and 
malignancy (p=0.016).

According to the lymph node level of LAP, malignan-
cy rates were 25%, 33.3%, 25.9%, 50%, and 58.8% in level 
I, II, III, IV, and V, respectively. In our study, a significant 
difference was observed between the lymph node level 
and malignancy (p=0.029).

As shown in Table 2, multiple regression analysis was 
performed between gender, age, LAP size, duration of 
the disease, and location of LAP. !e male gender was 
detected as the most influential risk factor in malignancy. 
As the results indicate, the male gender is associated with 
a 3.09 times higher risk than is the female gender, and 
neck level V is associated with a 2.6 times higher risk for 
malignancy than the other levels. Furthermore, increased 

age and duration of disease were significantly associated 
with malignancy. As the duration of the disease increas-
es, the likelihood of LAP being malign decreases. No sta-
tistically significant effect of lymph node size was found.

DISCUSSION

Lymphadenopathies, which can be seen in both pe-
diatric and adult populations, may be the first sign of 
many diseases. Although benign causes constitute the 
majority in etiology, causes related to malignancy also 
constitute a significant proportion. !erefore, enlarged 
lymph nodes disturb patients as well as physicians and 
it has to be taken into consideration. To determine the 
etiology of cervical LAP, the role of ENT examinations 
which include anamnesis and detailed endoscopic ex-

  Total Benign Malignant p

Gender, % n   0.002*

 Male 91 48.3 51.7

 Female 71 76.1 23.9

Age (years), % n   0.009*

 <18 22 86.7 13.6

 18–40 34 67.6 32.4

 >40 106 52.8 47.2

Side, % n   0.178

 Right 71 64.8 35.2

 Left 91 57.2 42.8

Size, % n   0.136

 <3 cm 100 65.0 35.0

 ≥3 cm 62 53.2 46.8
Duration (weeks)  8.30±7.18 7.05±5.38 0.016*

Neck level, % n   0.029*

 Level I 4 75.0 25.0

 Level II 36 66.7 33.3

 Level III 54 74.1 25.9

 Level IV 34 50.0 50.0

 Level V 34 41.2 58.8

*: P<0.05 the statistical significance level.

Table 1. Demographic and clinical data of the patients
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Figure 1. The histopathological distribution of the lymph 
nodes.

69
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Variables p OR 95% CI for OR

   Lower Upper

Gender 0.003* 3.099 1.444 6.375

Age 0.002* 1.029 1.010 1.049

Neck level (level V) 0.031* 2.604 1.093 6.200

Duration 0.048* 0.989 0.978 1.000

Size 0.739 1.039 0.829 1.303

CI: Confidence interval; OR: Odds ratio; *: P<0.05 the statistical significance level.

Table 2. Results of multivariate analysis of malignancy 
parameters



LAP - Tanı
• Tam Kan sayımı 

• Periferik yayma 

• Sedimentasyon hızı 

• C-reaktif protein

• Karaciğer ve böbrek fonksiyon testleri
(AST, ALT, GGT, LDH, Ca, P, Ürik asit) 



• Kültür ; Boğaz kültürü   

• Serolojik test
EBV, CMV, Toksoplazmoz, HIV

• Moleküler test (Konak özelliği ???)

• Görüntüleme; Direkt grafi, BT, MR,US PET

• Biopsi ; İnce iğne aspirasyonu  / Eksizyonel

LAP - Tanı



Olgu 1 

18 yaşında, Öğrenci 



Olgu 1 - Anamnez

• Bir haftadır halsizlik, kas ağrıları olan hastanın 3
gündür ağrıları artmış, yakınmalarına boğaz ağrısı,
boyunda şişlik ve baş ağrısı eklenmiş. Hasta
ateşinin olduğunu fakat ölçmediğini ve Duocid ve
Parol alınca biraz azaldığını, sonra tekrar olduğunu
ifade ediyor. Ancak bugün de vücudunda yaygın
döküntüleri olduğunu ve bu nedenle başvurduğunu
söylüyor.

• Özgeçmiş; 2 ay önce hepatit A tanısı ile izlenmiş 

• Soygeçmiş; Anne HT, kardeşler ve baba sağlıklı



Olgu 1 - Fizik Bakı

• Ateş ;38.8 °C
• Nabız; 98/ritmik/dk
• Solunum sayısı; 16/dk
• Farenks hafif hiperemik, tonsiller 

hipertrofik
• Servikal bölgede yaygın, mobil, en büyüğü 0,5 

cm ağrısız palpasyona duyarlı, hafif sert LAP
• Kc kot kavsinde ele geliyor 
• Dalak palpe edilemiyor.



Olgu 1 - Laboratuvar
• Hemogram; Hb 16 g/dl

Hct % 44  
Plt; 320 000/µL 
WBC; 23 000/mm3

(% 49 PNL, % 40 lenfosit, % 10 monosit, % 1 eozinofil, 
% 14 atipik lenfosit)

• ESR; 32 mm/saat CRP 5 mg/L
BUN; 20 mg/dl AKŞ; 82 mg/dl
ALP; 212 Ü/L AST; 48 Ü/L ALT; 32 Ü/L

Downey Hücresi (Virosit); 
lenfositten büyük, bazofilik, 

lobüle-çentikli nukleuslu, 
sitoplazması geniş, gevşek 
kromatinli, kenarları kıvrık 

atipik lenfosit



Olgu 1 - Laboratuvar
• Boğaz Kültürü; Normal flora bak. üredi
• Mono spot ; pozitif
• Paul Bunnel testi 1/20 pozitif

• Anti CMV İgM negatif
• Anti CMV İgG pozitif

• Anti toksoplazma İgM pozitif 
• Anti toksoplazma İgG pozitif

• Anti VCA İgM pozitif 
• Anti VCA İgG pozitif



Kalış süresi Pozitiflik (%)

VCA IgM Semptomlarla (+) 4-8 hf 100

VCA IgG Semptomlarla (+) Yaşam boyu 100

Anti-EA (D) 0-4 hf 3-6 ay 70
Nazofarenks 

CA (+)
Anti-EA (R) 2 hf- 2 ay 2 ay – 3 yıl Reaktivasyonda 

(+)

Anti-EBNA 3-4 hafta sonra Yaşam boyu 100

Anti-S Çözünür 
AbB birleştirici 

Ab

3-4 hafta sonra Yaşam boyu 100



Olgu 2 
ü 36 yaşında, Doktor

ü 39 C ateş ve aksillada şişlik LAP ?

ü 10 gün sonra - iştahsızlık, kusma, ishal, ateş

ü 40 gün düzensiz – KAM, Levofloksasin ve 
sefalosporin kullanımı

ü Hayvan maruziyeti, seyahat yok 

ü Benzer şikayeti olan yok



Olgu 2 
Fizik bakıda;

Genel durumu iyi, ateş 390C

Sağ aksiller bölgede mobil, ağrısız, 3x2cm LAP

Diğer sistem muayeneleri doğal

CMV, EBV, HBV, HCV, HAV, Toksoplazma, negatif

Brucella spp, Salmonella spp üreme yok  

Romotolojik marker negatif



Olgu 2 
Inter Med 49: 1823-1826, 2010 DOI: 10.2169/internalmedicine.49.3633

1824
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Laboratory findings  In admission  At the discharge Reference range 
Leukocyte count 3400 7400 4000 - 10300/mm3

Hemoglobin 10.5 10,0 12 -16 gr/dL 
Platelet 203 000 156 000 156 000 - 373 000/ µL 
C-reactive protein 144 21 0.1 - 8.2 mg/L 
Erythrocyte sedimentation rate 55 11 0 - 20 mm/hr 
Aspartate aminotransferase  84 35 5 - 34 U/L 
Alanine aminotransferase 52 54 0 - 55 U/L 
Lactic dehydrogenase 185 215 125 - 243 U/L 
Creatinin 0.79 0,65 0.6 - 1.1 mg/dL 
Albumin 2.7 4,3 3.5 - 5 g /dL 
Cerebrospinal fluid:
        Glucose 
        Protein 
        Cell count 
        IgG 
        Albumin 
        IgG index 

49
61

40 neutrophilic 
366
718
0.66

-
-
-
-
-
-

> 40 mg/dL 
15 - 45 mg/dL 
1 - 10 cells / mm3

6.3 - 33.5 mg/L 
100 - 300 mg / L 
0.3 - 0.7 

contact with pets; she did not travel often and similar com-
plaints were not present in her social circle. According to
the patient’s physical examination, her general health status
was good; body temperature, pulse, and blood pressure were
39℃, 84/min and 100/60 mmHg, respectively. She was
alert, oriented and co-operative. On the right side of the ax-
illary region, markedly mobile, painless lymphadenopathies
(LAPs), of which the largest was 3×2 cm in size, were pre-
sent. Cardiac examination revealed a 2/6 systolic murmur.
Organomegaly and LAPs in the inguinal region were not
palpated. Examination of the respiratory and neurologic sys-
tems revealed normal findings.

Laboratory examinations revealed the following findings
(Table 1). No positive results that could explain high body
temperature were found during the serological tests for Ep-
stein Barr virus (EBV), cytomegalovirus (CMV), hepatitis
A, B, and C, Toxoplasma, Brucella, and Salmonella spp.
Blood cultures were incubated for 6 to 8 weeks and Bru-

cella spp did not grow in them. Vegetation was not detected
by transthoracic echocardiogram; her body temperature
could not be lowered by routine anti-inflammatory drugs
and intravenous paracetamol. Rheumatologic markers (fer-
ritin, anti-nuclear antibody, anti-neutrophil cytoplasmic anti-
body, anti-cyclic citrullinated peptide antibodies, extractable
nuclear antigen antibody panel, anti-double stranded DNA,
rheumatoid factor) were negative.

On the 7th day of hospitalization, an excision biopsy of
axillary lymph node was performed. Microscopic examina-
tion revealed effacement of nodal architecture by patchy ne-
crosis. The necrotic areas included nuclear dust and cellular
debris, but not polymorphonuclear neutrophilic leucocyte.
These necrotic areas were surrounded by histiocytes which
express myeloperoxidase (MPO) and CD68 (Fig. 1A, 1B).
Residual germinal centers and activated lymphocytes were
also found in the paracortical areas. Lymphoid cells showed
mainly T-cell phenotype. Only a low number of CD20 posi-
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tive B-cells were found.
Thorax and abdomen computerized tomography (CT) scan

revealed splenomegaly; lymph nodes were predominantly lo-
cated on the right side of the bilateral axillary region, in ad-
dition to lymph nodes in the paracaval, paraaortic and bilat-
eral internal iliac chains, of which the largest was 1.5 cm in
diameter. Thus, one of the lymph nodes located in the right
axillary region was removed and sent to pathology for
analysis. Since subtle vasculitic alterations were determined
by ophthalmic fundus examination, brain magnetic reso-
nance imaging (MRI) was scheduled. Before MRI could be
performed, the patient had a generalized tonic clonic seizure
on the 13th day of hospitalization. After the seizure, the pa-
tient was no longer oriented and cooperative. Urinary incon-
tinence developed and the patient’s agitation could not be
controlled by sedative drugs. CT was urgently performed.
Since CT exam revealed subtle hypodensity in the temporal
region, acyclovir treatment was started because it was not
possible to rule out encephalitis. After the patient’s status
was stabilized, MRI was performed under sedation and it re-
vealed aspergilloma in the sphenoid sinus and transverse
FLAIR-weighted image showed areas of high signal in the
medial temporal lobes and pons. These lesions, of which the
diffusion was not consistent with lymphoma, suggested the
presence of limbic encephalitis, encephalitis of viral origin,
central nervous system tuberculosis and ADEM (Fig. 2).
Lumbar puncture was performed. The CSF sample was

submitted for bacteriologic, mycologic and mycobacteri-
ologic examination and evaluated with serological and
pathological tests (Table 1). Growth was not observed in the
non-specific or mycotic cultures of the CSF sample. Ziehl-
Nielseen staining and culture were negative. Additionally,
the Herpes simplex virus (HSV), Varicella zoster virus
(VZV), Enterovirus, Adenovirus and M. tuberculosis polym-
erase chain reaction (PCR) tests were negative. Oligoclonal
band was not detected in the CSF sample. CSF protein level
was above the upper limit and pleocytosis was observed.
At the end of the second week of hospitalization, the fre-

quency and duration of the patient’s apnea episodes in-
creased and her general status worsened during these epi-
sodes. Since ADEM was highly suspected, prednisolone
treatment (1 g/day iv) and follow-up in the intensive care
unit were started. Following 24 hours of steroid treatment,
the patient demonstrated a significant clinical response, her
level of awareness improved and her body temperature re-
turned to normal. Acyclovir treatment was prolonged to 10
days and pulse steroid treatment was continued for 10 days.
Neurological status dramatically improved from the third
day of steroid treatment. After the stabilization of the pa-
tient’s general status, an endoscopic sinus intervention was
performed due to the incidental sphenoidal sinus aspergil-
loma and a 2-week long antifungal treatment was started.
Aspergillus fumigatus grew from the culture of the sample
taken during the endoscopy. The steroid treatment was
gradually tapered and terminated after 3 months. Axillary
lymphadenopathies and splenomegaly disappeared during
the follow-up. MRI investigation of the brain revealed that
the previous abnormalities were no longer present. When
this finding combined with significant response to steroid
treatment diagnosis of clinical status was confirmed as
ADEM. Treatment has been discontinued and the patient has
been followed up for a year; no complications have been
observed to date.

Discussion

Kikuchi-Fujimoto Disease, which was first described in
Japan in 1972 and is mostly seen in the Far East, has begun
to be reported in the other parts of the world recently (1-3).
Although the etiology of the disease remains unknown, in-
fectious or autoimmune pathogenesis is held responsible.
The factors which likely result in the infection include EBV,
CMV, Human herpes virus-6, VZV, Human immunodefi-
ciency virus, rubella, measles, coronavirus, Coxsackie virus,
hepatitis A and B, Yersinia enterocolitica, toxoplasma, influ-
enza viruses, streptococci, leptospira and chlamydia. It has
also been reported that the disease may occur after rabies,
diphtheria-tetanus, poliomyelitis, hepatitis B and influenza
vaccines are injected (4). The disease may initially be mis-
taken for various benign and malignant diseases, such as tu-
berculosis, lymphoma, systemic lupus erythematosus (SLE)
and FUO. In the studies on FUO patients conducted in Tur-
key, KFD has not been mentioned as a cause of fever (5, 6).
According to the English language literature, KFD is a rare
cause of fever of unknown origin (7) and cervical LAP is
seen in 70-98% of KFD cases while the rate of axillary
LAP is lower (8). The co-existence of axillary lympadeno-
pathy and KFD is the least common clinical picture of
KFD, which is usually mistaken for lymphoma. Thus, KFD
should be included in the differential diagnosis in patients
with axillary LAPs. The definitive diagnosis can be based
on histopathological examination. In the present case, the
histopathological features were characterized by presence of
necrosis with histiocytes and cellular debris. We considered
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Laboratory findings  In admission  At the discharge Reference range 
Leukocyte count 3400 7400 4000 - 10300/mm3

Hemoglobin 10.5 10,0 12 -16 gr/dL 
Platelet 203 000 156 000 156 000 - 373 000/ µL 
C-reactive protein 144 21 0.1 - 8.2 mg/L 
Erythrocyte sedimentation rate 55 11 0 - 20 mm/hr 
Aspartate aminotransferase  84 35 5 - 34 U/L 
Alanine aminotransferase 52 54 0 - 55 U/L 
Lactic dehydrogenase 185 215 125 - 243 U/L 
Creatinin 0.79 0,65 0.6 - 1.1 mg/dL 
Albumin 2.7 4,3 3.5 - 5 g /dL 
Cerebrospinal fluid:
        Glucose 
        Protein 
        Cell count 
        IgG 
        Albumin 
        IgG index 

49
61

40 neutrophilic 
366
718
0.66

-
-
-
-
-
-

> 40 mg/dL 
15 - 45 mg/dL 
1 - 10 cells / mm3

6.3 - 33.5 mg/L 
100 - 300 mg / L 
0.3 - 0.7 

contact with pets; she did not travel often and similar com-
plaints were not present in her social circle. According to
the patient’s physical examination, her general health status
was good; body temperature, pulse, and blood pressure were
39℃, 84/min and 100/60 mmHg, respectively. She was
alert, oriented and co-operative. On the right side of the ax-
illary region, markedly mobile, painless lymphadenopathies
(LAPs), of which the largest was 3×2 cm in size, were pre-
sent. Cardiac examination revealed a 2/6 systolic murmur.
Organomegaly and LAPs in the inguinal region were not
palpated. Examination of the respiratory and neurologic sys-
tems revealed normal findings.
Laboratory examinations revealed the following findings

(Table 1). No positive results that could explain high body
temperature were found during the serological tests for Ep-
stein Barr virus (EBV), cytomegalovirus (CMV), hepatitis
A, B, and C, Toxoplasma, Brucella, and Salmonella spp.
Blood cultures were incubated for 6 to 8 weeks and Bru-

cella spp did not grow in them. Vegetation was not detected
by transthoracic echocardiogram; her body temperature
could not be lowered by routine anti-inflammatory drugs
and intravenous paracetamol. Rheumatologic markers (fer-
ritin, anti-nuclear antibody, anti-neutrophil cytoplasmic anti-
body, anti-cyclic citrullinated peptide antibodies, extractable
nuclear antigen antibody panel, anti-double stranded DNA,
rheumatoid factor) were negative.
On the 7th day of hospitalization, an excision biopsy of

axillary lymph node was performed. Microscopic examina-
tion revealed effacement of nodal architecture by patchy ne-
crosis. The necrotic areas included nuclear dust and cellular
debris, but not polymorphonuclear neutrophilic leucocyte.
These necrotic areas were surrounded by histiocytes which
express myeloperoxidase (MPO) and CD68 (Fig. 1A, 1B).
Residual germinal centers and activated lymphocytes were
also found in the paracortical areas. Lymphoid cells showed
mainly T-cell phenotype. Only a low number of CD20 posi-

ü Oligoklonal bant negatif; 

ü HSV,VZV, Enterovirus, Adenovirus, TBC PCR negatif 

ü 14. gün – genel durumda  ve  bozulma apneik  solunum 

ü Nöroloji kons. –ADEM ? Prednisolon 1 gr/gün 5 gün 

ü Hasta YBÜ alındı.
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contact with pets; she did not travel often and similar com-
plaints were not present in her social circle. According to
the patient’s physical examination, her general health status
was good; body temperature, pulse, and blood pressure were
39℃, 84/min and 100/60 mmHg, respectively. She was
alert, oriented and co-operative. On the right side of the ax-
illary region, markedly mobile, painless lymphadenopathies
(LAPs), of which the largest was 3×2 cm in size, were pre-
sent. Cardiac examination revealed a 2/6 systolic murmur.
Organomegaly and LAPs in the inguinal region were not
palpated. Examination of the respiratory and neurologic sys-
tems revealed normal findings.

Laboratory examinations revealed the following findings
(Table 1). No positive results that could explain high body
temperature were found during the serological tests for Ep-
stein Barr virus (EBV), cytomegalovirus (CMV), hepatitis
A, B, and C, Toxoplasma, Brucella, and Salmonella spp.
Blood cultures were incubated for 6 to 8 weeks and Bru-

cella spp did not grow in them. Vegetation was not detected
by transthoracic echocardiogram; her body temperature
could not be lowered by routine anti-inflammatory drugs
and intravenous paracetamol. Rheumatologic markers (fer-
ritin, anti-nuclear antibody, anti-neutrophil cytoplasmic anti-
body, anti-cyclic citrullinated peptide antibodies, extractable
nuclear antigen antibody panel, anti-double stranded DNA,
rheumatoid factor) were negative.

On the 7th day of hospitalization, an excision biopsy of
axillary lymph node was performed. Microscopic examina-
tion revealed effacement of nodal architecture by patchy ne-
crosis. The necrotic areas included nuclear dust and cellular
debris, but not polymorphonuclear neutrophilic leucocyte.
These necrotic areas were surrounded by histiocytes which
express myeloperoxidase (MPO) and CD68 (Fig. 1A, 1B).
Residual germinal centers and activated lymphocytes were
also found in the paracortical areas. Lymphoid cells showed
mainly T-cell phenotype. Only a low number of CD20 posi-
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□ CASE REPORT □

A Case of Fever of Unknown Origin: Co-existence
of Kikuchi-Fujimoto Disease and Acute Disseminated

Encephalomyelitis (ADEM)

Vildan Avkan-Oguz 1, Nur Yapar 1, Serkan Ozakbas 2, Kubra Demir-Onder 1, Eray Aktas 1,
Sema Alp-Cavus 1, Sermin Ozkal 3, Suleyman Men 4 and Aydanur Kargi 3

Abstract

It is believed that viral infections and the hyperimmune reaction due to these infections are involved in the
etiology of Kikuchi-Fujimoto Disease (KFD), a rare cause of fever of unknown origin. Axillary lymphadeno-
pathy and neurologic involvement are rare in KFD. We present a patient diagnosed with KFD histopathologi-
cally during an investigation of the origin of fever and axillary lymphadenopathy. Subsequently, incidental si-
nus aspergilloma was diagnosed radiologically in the patient and acute disseminated encephalitis developed
during follow-up. This report aims to draw attention to the co-existence of KFD and Acute Disseminated En-
cephalomyelitis, two diseases of which the origins are not clear.

Key words: fever of unknown origin (FUO), Kikuchi-Fujimoto disease, histiocytic necrotizing lymphadenitis,
acute disseminated encephalomyelitis (ADEM)

(Inter Med 49: 1823-1826, 2010)
(DOI: 10.2169/internalmedicine.49.3633)

Introduction

It is believed that viral infections and the hyperimmune
reaction that occurs due to these infections are involved in
the etiology of Kikuchi-Fujimoto Disease (KFD), which is a
rare cause of fever of unknown origin (FUO). It is reported
that neurological manifestations including aseptic meningitis,
cerebellar ataxia, mononeuritis multiplex, hemiparesis and
brachial neuritis may be detected during the course of the
disease (1). However, to date, acute disseminated encephalo-
myelitis (ADEM) following KFD has not been reported.
ADEM is classified under demyelinating diseases of the
central nervous system with a monophasic course and its di-
agnosis can only be made after all of the other possible dis-
eases are ruled out. Although the etiology of both ADEM
and KFD still remains obscure, it is believed that previous
infections may play a role in their pathogenesis. The present
patient was diagnosed with KFD histopathologically during

the investigation aimed at discovering the origin of her fever
and lymphadenopathy. Subsequently, she was diagnosed
with incidental sinus aspergilloma radiologically and devel-
oped ADEM during her follow-up. The present report aims
to draw attention to the co-existence of two diseases of un-
known origin, KFD and ADEM, which probably share the
same etiology.

Case Report

A 36-year-old woman applied to our clinic with com-
plaints including fever (39.5℃), lack of appetite, vomiting
and diarrhea, which had been present for about one month.
She stated that all of these complaints had appeared 10 days
after the formation of a painful swelling under her axillary
region. During the 40 days that she had spent without re-
ceiving hospital treatment, the patient had used amoxicillin,
clavulanic acid, levofloxacin and third generation cepha-
losporins on an irregular basis. She had no history of close
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ORIGINAL ARTICLE n Clinical Practice Management

Unilateral Lymphadenopathy After
COVID-19 Vaccination: A Practical
Management Plan for Radiologists
Across Specialties

VISUAL
ABSTRACT

Constance D. Lehman, MD, PhDa, Helen Anne D’Alessandro, MDb, Dexter P. Mendoza, MDb,
Marc D. Succi, MDb, Avinash Kambadakone, MDc, Leslie R. Lamb, MD, MScb

Abstract

Reports are rising of patients with unilateral axillary lymphadenopathy, visible on diverse imaging examinations, after recent coronavirus
disease 2019 vaccination. With less than 10% of the US population fully vaccinated, we can prepare now for informed care of patients
imaged after recent vaccination. The authors recommend documenting vaccination information (date[s] of vaccination[s], injection site
[left or right, arm or thigh], type of vaccine) on intake forms and having this information available to the radiologist at the time of
examination interpretation. These recommendations are based on three key factors: the timing and location of the vaccine injection,
clinical context, and imaging findings. The authors report isolated unilateral axillary lymphadenopathy (i.e., no imaging findings outside
of visible lymphadenopathy), which is ipsilateral to recent (prior 6 weeks) vaccination, as benign with no further imaging indicated.
Clinical management is recommended, with ultrasound if clinical concern persists 6 weeks after the final vaccination dose. In the clinical
setting to stage a recent cancer diagnosis or assess response to therapy, the authors encourage prompt recommended imaging and
vaccination (possibly in the thigh or contralateral arm according to the location of the known cancer). Management in this clinical
context of a current cancer diagnosis is tailored to the specific case, ideally with consultation between the oncology treatment team and
the radiologist. The aim of these recommendations is to (1) reduce patient anxiety, provider burden, and costs of unnecessary evaluation
of enlarged nodes in the setting of recent vaccination and (2) avoid further delays in vaccinations and recommended imaging for best
patient care during the pandemic.

Key Words: Lymphadenopathy, COVID-19, vaccination, primary health care, oncology

J Am Coll Radiol 2021;18:843-852. Copyright ª 2021 American College of Radiology

BACKGROUND OF COVID-19 VACCINATION
The first coronavirus disease 2019 (COVID-19) vaccination
dose was administered on December 14, 2020, under
emergency use authorization from the US Food and Drug
Administration, and as of March 5, 2021, more than 82
million doses have been administered in the United States,
and 8.4% of the US population has been fully vaccinated
[1]. Reactions to the Moderna and Pfizer-BioNTech vacci-
nations are common, with more than 85% of patients
reporting local reactions at the injection site and more than
75% reporting systemic reactions. The most common un-
solicited adverse event reported is unilateral “axillary
swelling or tenderness” by 10.2% of patients after the first
Moderna vaccine and 14.2% of patients after the second
Moderna injection. Patients receiving the Pfizer-BioNTech
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vaccination have also reported increased rates of palpable
unilateral axillary lymphadenopathy (UAL) compared with
those receiving a placebo [2-5].

POSTVACCINATION LYMPHADENOPATHY ON
IMAGING
The percentages of the self-reported symptomatic UAL just
discussed likely represent a subset of the percentage of pa-
tients actually experiencing this effect and no doubt an even
smaller percentage of patients whose imaging after COVID-
19 vaccination will reveal UAL.

Post–COVID-19 vaccination subclinical UAL was
first reported on imaging in January 2021, identified
incidentally in two women during screening breast
ultrasound and in one woman on short-interval follow-up
ultrasound of bilateral breast masses [6]. Three cases
were subsequently reported in patients undergoing
screening breast MRI [7,8] and two in patients undergoing
chest CT [8]. At this time, several subsequent cases
of benign UAL after COVID-19 vaccination have been
published [9-13].

Rare cases of UAL identified on imaging after recent
ipsilateral upper extremity vaccination have been docu-
mented after other vaccinations, including seasonal influ-
enza, bacillus Calmette-Guérin, human papillomavirus, and
H1N1 [14-21]. In these prior settings, vaccine-induced
lymphadenopathy resulted in false-positive results on PET
and CT examinations. Lymphadenopathy was visible on

imaging as early as 1 day after vaccination [14-21] and in
some cases persisted more than 1 month after vaccination
[10,18].

As the COVID-19 vaccines provoke a highly immu-
nogenic clinical response in patients, it is reasonable to
predict increased frequency of UAL on imaging after
COVID-19 vaccination than that reported after other vac-
cinations, and it is likely that the UAL on imaging may
persist beyond 1 month after the final dose.

MANAGEMENT RECOMMENDATIONS:
OVERVIEW
In this early phase of COVID-19 vaccinations, management
plans for UAL in the clinical setting of recent vaccination
vary widely across practices and include assessment as
“benign” or “normal” with or without clinical follow-up,
immediate additional imaging, short-interval follow-up im-
aging (until resolution is documented), and biopsy [6-
13,22-24].

Although most cases reported to date have involved
patients undergoing breast imaging, we have observed
increased incidence of patients with UAL on other imaging
examinations, particularly in oncologic imaging. To guide
management across multiple subspecialties in radiology, we
first categorize the UAL as presenting in one of three sce-
narios: (1) as an isolated finding on imaging, (2) in
conjunction with another finding on imaging, and (3) in a
patient undergoing cancer staging and/or treatment (Fig. 1).
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