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Background and Objectives  The open surgical biopsy (OSB) of neck lymph nodes is consid-
ered a definite diagnostic procedure; however, the diagnostic accuracy of this procedure has not
been fully studied. Thus, we aimed to identify the false negative rates of OSB for malignancy
and the possible causes of misdiagnosis that might severely affect patient prognosis.
Subjects and Method We extracted the data from 495 OSB of neck lymph nodes between
2005 and 2012. The diagnostic accuracy of OSB of neck lymph nodes was estimated based on re-
biopsy. In addition, we reviewed possible clinical factors related to false negativity, cause of mis-
diagnosis and its clinical impacts.
Results The false negative rate of OSB of neck nodes was 2.2% with a risk of 3.8% false diag-
nosis among subjects with initial ‘benign’ results. The cases of the initial misdiagnosis (n=7) had
the dismal outcomes (4 deaths, 1 disease progression). The main cause of misdiagnosis was the
failure to target the disease-affected lymph nodes (85.7%). Malignancy-related symptoms persisted
in all cases of misdiagnosis, which required re-biopsy.
Conclusion Accurate targeting of lymph nodes, close monitoring of clinical symptoms and com-
parison of biopsy results with symptoms are very important to reduce false negativity for malig-
nancy in OSB of neck lymph nodes.
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Fig. 1. Diagnostic values of open biopsy of
neck lymph nodes.

Open biopsy
(neck lymph node)

Diagnostic values
Sensitivity 97.8%
Specificity 100%

Final diagnosis
(based on re-biopsy or clinical findings)

n=495 Malignancy Benign
Malignancy 310 0
Benign 7 178

Positive predictive value 100%
Negative predictive value 96.2%

False positive rate 0%
False negative rate 2.2%

Table 1. Pathologic diagnosis of true positive cases

Pathology diagnosis (tfotal n=310) No. %
Lymphoid malignancy 231 74.5
Diffuse large B-cell ymphoma 82 26.5
Hodgkin's lymphoma 40 12.9
Follicular lymphoma 24 7.7
Angioimmunobilastic T-cell ymphoma 13 4.2
Low grade B-cell lymphoma 10 3.2
Mantle cell ymphoma 8 2.6
Marginal zone B-cell lymphoma 8 2.6
Peripheral T-cell ymphoma 7 2.3
Low grade T-cell ymphoma 7 2.3
Anaplastic large cell ymphoma 4 1.3
Burkitt's lymphoma 3 1.0
Non-Hodgkin's lymphoma 3 1.0
NK/T-cell ymphoma 2 0.6
Malignant lymphoma, subtype-unknown 20 6.5
Carcinomas* 68 21.9
Metastatic adenocarcinoma 28 9.0
Metastatic carcinoma, subtype-unknown 25 8.1
Metastatic squamous cell carcinoma 11 3.5
Metastatic papillary carcinoma 4 1.3
Others 11 3.5
Multiple myeloma 3 1.0
Sarcoma 2 0.6
Neuroectodermal origin cancer 2 0.6
Malignant melanoma 1 0.3
Germ cell tumor 1 0.3
Thymoma 1 0.3

=primary tumors outside head and neck area=30, primary fu-
mors within head and neck area=28, metastasis of unknown pri-

mary=10
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Table 2. Characteristics of false negative cases on open surgical biopsy of neck lymph nodes

Initial Pathology results ) Final Clinical  Possible cause
No. Gender Age . - Duration . . -
symptoms 1st biopsy 2nd biopsy diagnosis course  of false negativity
1 M 57 Neck mass Tb lymphadenitis  Metastatic 12mo Left base of NED Targeting error
squamous cell tongue (8mo) forrepresentative
carcinoma cancer with lymph nodes
metastasis
2 M 47 Neck mass Tb lymphadenitis  Peripheral 1.5mo Peripheral Expire Targeting error
T-cell lymphoma T-cell (5mo) forrepresentative
lymphoma lymph nodes
3 M 64 Infra-auricular No lymphoid Metastatic 1 mo Right parotid Expire  Targeting error
mass fissue included adenocarcinoma cancerwith (6 mo)  for representative
metastasis lymph nodes
4 F 26 Fever Reactive Hemophagocytic 8mo T-cell Expire  Targeting error
lymphadeno- histiocytosis lymphoma (1 day) for representative
pathy (bone marrow lymph nodes
biopsy)
5 M 82 Neck mass A lymph node Non-small cell 3day Lungcancer Expire  Targeting error
with infarction lung cancer with (1 mo) forrepresentative
(chest CT & metastasis lymph nodes
biopsy)
6 M 34 Neck mass Mainly adipose B-cell ymphoma 1 mo B-cell NED Targeting error
tissue lymphoma (14mo) for representative
lymph nodes
7 M 72 Neck mass Ghost of B-cell ymphoma 1 mo B-cell NED Misinterpretation
necrotic lymphoma (48 mo) of pathology

B-lymphocytes
Tb: tuberculosis, NED: no evidence of disease

1st biopsy 2nd biopsy

Granulomatous disease Squamous cell carcinoma

Case No. 1

Adenocarinoma

Case No. 3

Fig. 2. Representative images of
false diagnosis in open surgical
biopsy.
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Table 3. Subject characteristics of true negative cases

Neck Lymph Node Biopsy I Ryu G, et al.

7] 9lstel ole] 712 A}
2% AR 9] 7|7t 5
k= DA g2 AR
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1 7(-]0] o}k
v 1
Bl F4fo] QI ALWE 2 ATol Tk T}

True negative cases

n=178

Gender (M:F, No. [%])
Age (mean, [range])
Lymphadenopathy
Multiplicity (multiple:single, No. [%])
Neck side (bilateral:unilateral, No. [%])
Lymph node level for biopsy (level I/1I/1I/IV/V, No. [%])
Size of lymph node biopsied (max diameter, mean+SD)
Pre-biopsy imaging work-ups* (No. [%])
Neck CT
Ultrasonography
PET (CT)
Chest CT
None
Pathology diagnosis (No. [%])
Reactive lymphadenopathy
Tuberculosis lymphadenitis
Granulomatous lymphadenitis
Kikuchi disease
Necrotizing lymphadenitis
Lymph node hyperplasia
Castleman’s disease
Toxoplasma lymphadenitis
EBV lymphadenitis
Progressive transformation of germinal center
Sarcoidosis
No lymphoid tissue included
Others’

73:105 [41.0:59.0]
45 [5-80]

148:30 [83.1:16.9]

83:95[46.6:53.4]

17/38/31/28/64 9.6/21.3/17.4/15.7/36.0]
1.6+0.9 cm

155(87.1]
7 13.9]
71[3.9]
2[1.1]
7[3.9]

xpre-biopsy imaging work-ups: did not include the ultrasonography-guided fine needle aspiration for lymphadenopathy, per-
formed as an initial work-up, tothers: lipoma, pilomatrichoma, schwannoma, Warthin's tumor, lupus, xanthoma, fibrosis, etc. PET:

positron emission tomography, EBV: Ebstein-Barr virus

Table 4. Analysis of clinical factors related to the false negativity of open surgical biopsy of neck lymph nodes

Variable

Univariate analysis (p-value)

Multi-variable analysis®

OR [95% Cl] p-value
Age (continuous) 0.21* 1.02 [0.98—1.064] 0.26
Gender (M vs. F) 0.04" (for male preponderance) 8.48 [1.82-39.42] 0.006
Size of biopsied lymph node (contfinuous) 0.23* 0.93[0.49-1.77] 0.82
Neck level (I, II, lIl, 1V, V) 0.78" 0.98 [0.58—1.65] 0.93
Multiplicity (single vs. multiple) 0.60" 6.70 [0.50—89.64] 0.15
Side (ipsilateral vs. bilateral) 0.46" 0.32 [0.07—1.44] 0.14
Anesthesia (local vs. general) 0.42" 0.56[0.11-2.82] 0.48
Method of biopsy (excision vs. incision) 0.47" 0.86 [0.10-7.44] 0.89
Operator (trainee vs. staff) 0.72' 2.02 [0.41-10.08] 0.39

*Mann-Whitney test, tFisher’'s exact test, Hogistic regression using Firth’s penalized maximum likelihood estimator with odds ratio
estimates and Wald confidence intervals. Goodness of fit index by Hosmer-Lemeshow test p=0.2246, c-statistics=0.857

www,jkorl.org 845
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