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Abstract
Because of a trend of increased use of core needle biopsies (CNB) for the diagnosis of lymphoma, we aimed to
assess the efficacy of CNB compared to surgical excisional biopsy. The 373 biopsy samples were assessed by
specialized hematopathologists. CNB is in frequent use in lymphoma assessment, and it can provide enough
sample material for adequate lymphoma diagnosis and classification.
Background: Despite current guidelines, a significant increase in the use of core needle biopsy (CNB) has been noted.
Our aims were to determine the profile of patients referred for image-guided biopsies, to assess the diagnostic yield of
these biopsies, and to learn whether CNB is an effective alternative to surgical excisional biopsy (SEB). Patients and
Methods: All lymph node biopsy samples evaluated in the Department of Pathology and Laboratory Medicine from
2014 to 2017 were included. Patients’ demographics, biopsy type, and final diagnosis were recorded and classified as
diagnostic or nondiagnostic. The reasons for the latter were evaluated and follow-up was obtained, where available.
Results: A total of 373 cases, 210 CNB and 163 SEB, were collected. The diagnostic yield was 79% for CNB
compared to 97% for SEB. The choice of CNB versus SEB was not dependent on patient’s age, gender, or clinical
suspicion of malignancy. Failure to reach a diagnosis was due to insufficient or suboptimal tissue in most non-
diagnostic CNBs. Lymphoma was equally diagnosed among CNB and SEB. CNB was at an advantage in diagnosing
large B-cell lymphomas. Conclusion: When performed adequately, CNB is a good substitute for SEB. Strict and
specific guidelines need to be updated and adopted to indicate how and when it can be used, including the
recommendation of concomitant complementary diagnostic laboratory testing such as flow cytometry. The latter
should be readily available in order to not compromise the quality and accuracy of the diagnoses.
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Introduction
The differential diagnosis of unexplained lymphadenopathy

includes infections, autoimmune disorders, iatrogenic causes, and
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malignancy. Lymphadenopathies are more likely to be malignant
when the patient is male, more than 40 years old, or experiencing B
symptoms.1 Supraclavicular lymphadenopathies also carry a higher
risk of being cancerous.1 While accurate history, physical exami-
nation, and imaging are cornerstones in the clinical assessment of
lymphadenopathy, histopathologic examination of lymph node
tissue remains the most important practice in the accurate deter-
mination of the etiology of the lymphadenopathy and the classifi-
cation of disease, when applicable. This is crucial for adequate
management and appropriate therapy.1

Sampling modalities include fine needle aspiration, core needle
biopsy (CNB), and surgical excisional biopsy (SEB). While fine
needle aspiration constitutes a fast and relatively inexpensive
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Diagnosing Lymphoproliferative Disorders
technique for the evaluation of enlarged lymph nodes,1 it carries a
high false-negative rate and low specificity.2 Current guidelines,
including those of World Health organization (WHO), European
Society for Medical Oncology, and National Comprehensive Can-
cer Network (NCCN), state that surgical removal of the most
suspicious lymph nodes is the standard of care for diagnosing and
classifying malignant hematolymphoid neoplasms.3-6 In the Middle
East and North Africa edition of NCCN guidelines, CNB is rec-
ommended only if the lymphadenopathy is inaccessible to surgical
excision.7

Despite this, we noticed a trend of increased utilization of CNB
as the primary assessment modality for lymphadenopathy, with
suspicion for lymphoma. Largely driven by patient comfort and
attempts to decrease the risks associated with anesthesia and surgery,
recovery time, and additional costs, the efficacy of CNB in the
diagnosis of lymphoma appears to be lower than that of SEB.8-10 In
addition, a quick literature search indicated that CNB is usually
coupled with ease of performing supportive ancillary testing such as
flow cytometry (FC) immunophenotyping as well as molecular and
genetic testing. In Lebanon, such ease of access was not observed
with CNB for several factors, largely logistic and financial.

In this study, the diagnostic efficacy of CNB compared to SEB was
evaluated and the potential ofCNBas routine replacement of SEBwas
considered. This comparison was made across different disease cate-
gories. Repeat biopsies and ancillary studies such as FC phenotyping
and molecular studies are indicated to reach a final diagnosis.

Patients and Methods
Results of biopsies performed the aim to exclude a hematopoietic

malignancy were retrospectively retrieved from the archives of the
Department of Pathology and Laboratory Medicine at the American
University of Beirut Medical Center from the years 2014 until
2017. All biopsy results were assessed and reported by pathologists
with special training and expertise in hematopathology. Tissue
specimens from locations where CNB is not usually performed such
as skin, tongue, tonsils, and spleen, although uncommon, were
excluded from the study. All demographic data including age and
sex, biopsy location and type, final diagnosis, recommendations,
and follow-up were recorded.

The biopsy results were divided into diagnostic and non-
diagnostic. A biopsy was considered diagnostic when an unequivocal
diagnosis of a subtype of lymphoma as per the WHO classification
(or at least a diagnosis sufficient for an adequate clinical decision,
Table 1 Patient Characteristics by Modality

Characteristic Core Needle Biopsy

Male sex 117/210 (55.7%)

Age (y), mean (range) 44.47 (1-101)

Location

Head and neck 77 (52.4%)

Chest 52 (81.3%)

Axilla 8 (30.8%)

Abdomen 45 (72.6%)

Inguinal/pelvic 26 (40.6%)
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including reactive and benign lymph nodes) was rendered. Non-
diagnostic biopsy results included equivocal, inadequate, and atyp-
ical cases where clinically relevant diagnosis or subtyping was not
possible. We also compared how frequently additional ancillary
testing, including FC phenotyping and clonality studies, were
needed or performed. In cases where a final diagnosis could not be
reached, the reason for that and the recommendations made by the
pathologist were determined. We analyzed the effect of biopsy
location and lymphoma subtype on the diagnostic yield of each of
the sampling techniques and the follow-ups for nondiagnostic cases
in terms of the type of biopsy, final diagnosis, and ancillary testing
requirement.

Biopsy Referral and Sampling
Patients with a lymphadenopathy are usually assessed by a family

physician or an oncologist, followed by referral to interventional
radiology for imaging-guided CNB or to a general surgeon for SEB.
CNB is almost always performed using an 18-gauge needle.
Ancillary testing, most notably FC immunophenotyping, is rarely
performed in association with a CNB for technical and financial
reasons. SEB samples are commonly sent fresh to the pathology
laboratory, where a specific tissue-handling protocol including
routine histopathology, cytologic assessment, and FC immuno-
phenotyping and karyotype is followed.

Statistical Analysis
Statistical analysis was performed by SPSS 23 (IBM,Armonk,NY).

Ethical Considerations
This study was part of the PALM.ZC.02 study, approved,

including a waiver of consent, by the institutional review board at
the American University of Beirut.

Results
Overall, data from 373 biopsies were retrieved. Patients’ de-

mographic data are summarized in Table 1. The patients’ cohort
consisted of 216 male and 157 female subjects (M:F ratio ¼ 1.4),
with a mean age of 43.5 years. The histopathologic material was
recovered by CNB in 210 patients (56.3%) and SEB in 163
(43.7%). There was a slight male predominance, but there was no
statistically significant correlation between sampling methodology
and either age or gender (P ¼ .318 and .443, respectively). Among
CNB, there was no preferential use of CNB in the chest and
Surgical Excisional Biopsy P

99/163 (60.7%) .443

42.21 (2-89) .318

70 (47.6%%) .236

12 (18.7%) .000

18 (69.2%) .007

17 (27.4%) .001

38 (59.4%) .006



Table 2 Major Diagnostic Categories by Modality

Diagnosis

Core Needle
Biopsy

(N [ 210)

Surgical
Excisional
Biopsy

(N [ 163) P

Nondiagnostic 44 (21%) 5 (3%) .005

Benign or reactive
hyperplasia

21 (10%) 42 (26%) <.0001

Lymphoma 145 (69%) 116 (71%) .567

Table 3 Summary of Patients With Lymphoma Diagnosis

Diagnosis

Core Needle
Biopsy

(N [ 145)

Surgical
Excisional

Biopsy (N [ 116) P

Age (mean � SD) 44.15 (y) � 21.65 45.43 (y) � 21.23 .63

Male sex 84 (57.9) 73 (62.9) .41

Site <.0001

Chest 40 (27.8) 10 (9.3)

Abdomen 39 (27.1) 14 (13.0)

Head/neck 44 (30.6) 51 (47.2)

Axilla 5 (3.5) 12 (11.1)

Inguinal/pelvic 16 (11.1) 21 (19.4)

Disease

cHL 37 (25.5) 42 (36.2) .06

FL 11 (7.6) 8 (6.9) .83

MZL 5 (3.4) 7 (6.1) .32

BL 2 (1.4) 4 (3.4) .41

CLL/SLL 5 (3.4) 8 (6.9) .20

PTCL 2 (1.4) 5 (4.3) .25

NLPHL 1 (0.7) 5 (4.3) .09

DLBCL 66 (45.5) 22 (18.9) <.0001

PTLD 2 (1.4) 0 .50

T-LBL 3 (2.1) 1 (0.9) .63

MCL 3 (2.1) 1 (0.9) .63

ALCL, ALKþ 4 (2.8) 1 (0.9) .39

ALCL, ALK- 0 2 (1.7) .20

Composite/
transformation

4/210 (1.9%) 10/163 (6.1%) .037

Data are presented as n (%) unless otherwise indicated.
Abbreviations: ALCL ¼ anaplastic large-cell lymphoma; ALK ¼ anaplastic lymphoma kinase;
BL ¼ Burkitt lymphoma; cHL ¼ classical Hodgkin lymphoma; CLL/SLL ¼ chronic lymphocytic
leukemia/small-cell lymphoma; DLBCL ¼ diffuse large B-cell lymphoma; FL ¼ follicular lym-
phoma; MCL ¼ mantle-cell lymphoma; MZL ¼ marginal zone lymphoma; NLPHL ¼ nodular
lymphocyte-predominant Hodgkin lymphoma; PTCL ¼ peripheral T-cell lymphoma;
PTLD ¼ posttransplantation lymphoproliferative disorder; T-LBL ¼ T-cell lymphoblastic
lymphoma.
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abdomen (n ¼ 97) compared to other more accessible locations
(n ¼ 111; P ¼ .367).

Tables 2 and 3 summarize the different diagnostic categories,
including lymphomas and their subtypes, as well as their relative
frequencies. Afinal diagnosis was reached in 324 biopsy results (87%),
consisting of 166 CNB (79%) and 159 SEB (97%). A conclusive
diagnosis could not be reached in 44 CNB and 5 SEB. A lymphoma
diagnosis (regardless of the subtype) was made in 261 cases (70%),
and it was equally reached among SEB and CNB (71.2% and 69%;
P ¼ .567). Reactive conditions were more frequently diagnosed by
SEB compared to CNB; however, there were no missed or over-
diagnosed lymphomas by CNB on follow-up.

Among lymphomas, diffuse large B-cell lymphoma (DLBCL) was
found via both univariate and multivariate analysis to be more likely
diagnosed by CNB (P < .0001). Among DLBCL diagnosed by
CNB, 94% were further subclassified into distinct clinical entities:
DLBCL not otherwise specified (NOS); primary mediastinal large
B-cell lymphoma; Epstein-Barr virusepositive DLBCL; and ac-
cording to cell of origin (germinal center vs. non-germinal center).
The remaining 6% could not be further subclassified because there
was not enough tissue. However, only 55% of follicular lymphomas
(FL) could be graded at least as low grade or high grade. Metastasis
was found in one SEB sample in conjunction with chronic lym-
phocytic leukemia (CLL)/small-cell lymphoma (SLL). Together, the
detection of areas of transformation—or, less frequently, the
simultaneous detection of more than one lymphoma type—was
more likely identified with SEB than CNB and was seen in 4
(1.9%) of 210 CNB versus 10 (6.1%) of 163 SEB (P ¼ .037).

Biopsy Location and Diagnostic Yield
Among all biopsy results, when segregated by location, the

diagnostic yield was as follows: 86% chest, 92% abdomen, 85%
head and neck, 88% axilla, and 86% inguinal/pelvic. CNB samples
retrieved from the chest, abdomen, head and neck, axilla, and
inguinal/pelvic region were diagnostic in 83%, 89%, 71%, 75%,
and 81%, respectively. Four inguinal and one axillary SEB result did
not yield a conclusive diagnosis.

Follow-up of Nondiagnostic Cases
In 5 SEB cases, a definitive diagnosis could not be reached as a

result of atypical morphology and/or phenotyping by immunohis-
tochemistry. None of the 5 biopsies performed had FC immuno-
phenotyping requested at the time of biopsy as a result of
unavailability of fresh tissue or lack of financial clearance. CLL/SLL
was suspected in one patient, but the biopsy results revealed atypical
morphology and phenotype; subsequent FC on peripheral blood
confirmed the diagnosis. In another biopsy sample submitted for
consultation with the diagnosis of FL, an atypical follicular T-cell
proliferation of T-fh phenotype was identified, and the diagnosis of
FL could not be confirmed. A final definitive diagnosis could not be
reached despite ancillary laboratory testing and referral for a second
expert opinion. In 2 additional cases, follow-up molecular testing
was helpful in reaching a final diagnosis of peripheral T-cell lym-
phoma in one patient and nodular lymphocyte-predominant
Hodgkin lymphoma in another. No follow-up was available for
the last patient, but recommendations for additional studies
including FC and molecular testing were made.
Forty-four CNB results were nondiagnostic. In most (37/44,
84%), a definitive diagnosis could not be reached because of
limited, insufficient, or suboptimal sample (eg, very small sample,
crushing artifact, tissue depletion, necrosis, fibrosis). Additional
testing (ie, FC, molecular studies, serology) was recommended in at
least 8 patients within the nondiagnostic CNB category. Fourteen of
the 44 patients with nondiagnostic cores had follow-up. Another
CNB was performed as a follow-up in 5 patients, and a diagnosis
could be reached in all cases. Follow-up diagnosis was classical
Clinical Lymphoma, Myeloma & Leukemia August 2020 - e457
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Hodgkin lymphoma (cHL) (n ¼ 2), Burkitt lymphoma (n ¼ 1),
metastasis (n ¼ 1), and FL (n ¼ 1). Follow-up SEB was performed
in 9 patients, and a conclusive diagnosis was reached in 8. In one
patient, additional clonality assessment for immunoglobulin genes
rearrangement and for T-cell receptor gene rearrangement was
recommended but not performed for financial reasons. The follow-
up diagnoses were as follows: cHL (n ¼ 2), FL (n ¼ 1), DLBCL
(n ¼ 1), cHL (n ¼ 1), benign (n ¼ 1), and CLL/SLL (n ¼ 2).

Discussion
Current recommendations state that SEB should be the sampling

method of choice for the diagnosis and classification of hema-
tolymphoid neoplasms except when there is a need to minimize
complications of anesthesia and surgery, or if the lymph node is
located at a site that is not readily amenable to surgical excision.5 In
a study by Johl et al,8 CNB represented 15.2% of all lymph node
biopsies and was preferentially performed on older patients with
retroperitoneal lymph nodes. However, our data clearly show that
there is an emerging trend toward the use of CNB, which accounted
for more than 50% of all biopsies in this study, regardless of pa-
tients’ age, gender, and health status, or of lymph node anatomic
location or ease of accessibility.

CNB potentially provides a safer and faster alternative to SEB.
While major complications are not commonly associated with either
sampling modality, open lymph node biopsies carry an average
complications rate of around 11% (range, 0-38%), which, among
many others, includes infections, seroma, bleeding, and pares-
thesia.11,12 Similar complications can be seen in association with
CNB, although less frequent, with reports ranging from 0 to 7%, in
addition to a shorter hospital stay and no complications of general
anesthesia.9,13-15

Our results demonstrate a significant difference between SEB and
CNB in terms of diagnostic yield (79% for CNB vs. 96.9% for
SEB; P < .0001). Such difference is largely technical, and it comes
as no surprise, given the smaller sample and the varying percentages
of diagnostic yield for CNB that are reported in the literature. Some
studies describe a CNB yield exceeding 90%.8,13,16-23 However,
many of these followed the broader lymphoma diagnosis or the
subclassification schemes of those before the WHO 2008 classifi-
cation,16,18-21,24 or they exclusively investigated cervical lymph
nodes,13,16,17,19,22 thus potentially narrowing the differential diag-
nosis. Other authors have published lower CNB diagnostic effi-
ciencies.10,14,20,25-31 In a 9-year retrospective analysis of head and
neck lymphomas diagnosed by CNB at the Eastbourne District
Hospital in the United Kingdom, a definite diagnosis was reached in
72% (60/83) of CNB, with a diagnostic efficiency of 81%.14 A
diagnostic yield of 74% was reported in the systematic review by
Frederiksen et al.10 In our patient cohort, acquisition of sufficient or
representative tissue to reach a definitive diagnosis of lymphoma
seems to be the major limiting factor that affected the diagnostic
yield of CNB; the acquisition of additional biopsy material, even
using CNB, invariably helped in reaching an accurate diagnosis.
The diagnostic efficiency of CNB in diagnosing and classifying
lymphomas reached 94%. Nondiagnostic SEBs were all challenging,
but this was not related to the amount of tissue sampled.

Needle size has been shown to affect the diagnostic quality of
specimens. In a radiology-based study performed by Skelton et al,9
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all 104 samples taken with large-bore needles (14 and 16 gauge)
were fully diagnostic, and the diagnostic yield decreased to as low as
50% (3/6) with 20-gauge needles. At our institution, 18-gauge
needles are routinely used for all core needle biopsies, and on
average, 2 to 3 cores are obtained. Thus, the use of larger-bore
needles or an increase in the number of sampled fragments could
potentially further improve the diagnostic yield of CNB results. The
use of larger-bore needles for image-guided biopsy is associated with
a higher rate of complications, especially with deep-seated lymph
nodes (eg, risk of organ perforation) and lesions of the head and
neck (due to the presence of major nerves and vessels).9,32

The relatively lower yield percentage with CNB is also partially
explained by the lack or underutilization of complementary ancillary
laboratory studies, namely FC, in association with the procedure.
Two of the CNB samples included in this study had a comple-
mentary sample sent for FC phenotyping. In both biopsy results,
FC unequivocally helped reaching a definite lymphoma diagnosis
and classification, and it further helped limit the number of needed
immunostains to a minimum, thus saving tissue for potential
additional future studies. In their study on the utility of FC in
reaching a clinically actionable diagnosis with CNB, Siebert et al33

emphasized its necessity and/or usefulness in diagnosing 34 of 38
lymphomas. Lachar et al34 also reported similar findings in their
assessment of the accuracy and cost-effectiveness of 101 CNBs,
where FC was contributory to the diagnosis of 25 of 32 cases and
gene rearrangement studies were helpful in 6 of 9 cases where they
were performed. In our patient population, 33 of 44 CNBs were
nondiagnostic because of the small amount of quality material; it
could be argued that the availability of an initial phenotype by FC
can guide the assessment and the choice of immunostains, hence
reducing the number of markers needed by the detection of clonal
or aberrant lymphocytes and providing their lineage and phenotype.
For example, in the few cases of DLBCL that could not be further
classified as a result of lack of tissue, immunostaining could have
been performed for suclassification purposes rather than establishing
the cell lineage if an initial phenotype was provided by FC. The
absence of clonal or aberrant lymphocytes is also helpful in diag-
nosing Hodgkin lymphoma and benign lymphadenopathy. There-
fore, the diagnostic yield and efficiency of CNB can be significantly
improved by the routine acquisition of a concomitant cytologic
sample for FC immunophenotyping purposes.

One of the reported limitations of CNB is in diagnosing benign
and reactive conditions—or in other terms, to confidently exclude a
neoplastic hematolymphoid process.16 In our experience, while
benign conditions were more frequently diagnosed using SEB, this
was not related to the procedure becausemost follow-up biopsy results
on nondiagnostic CNB were neoplastic. When the CNB yielded
adequate and well-preserved tissue, an unequivocal benign diagnosis
was rendered in all cases, and none of themhas been proven inaccurate
on patient follow-up. In addition, CNB seems to be better when
diagnosing aggressive lymphomas such as large B-cell lymphomas.
However, this may be potentially counterbalanced by current ad-
vances in the classification and subtyping of aggressive diseases, such
as DLBCL, whereby a much higher number of studies are being
required and incorporated in the classification and therapeutic
schemes.3,35 Examples of such requirements, among many, include
the widening classification of DLBCL as to the cell of origin,
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association with Epstein-Barr virus, andMYC and BCL-2 expression,
potentially leading to insufficient diagnostic tissue and repeat biopsy.
Our data show that that CNB is capable of not only more frequently
diagnosing large B-cell lymphomas but also providing an accurate
classification as per the most recent WHO classification, including
subtypes and cell of origin, as recommended.3

The true limitations of CNB remain in grading FL and in
detecting transformation or more than one lymphoma type. This is
largely explained by undersampling in CNB because SEBs result in
a larger amount of lymphoid tissue and provide a wider overview of
the histopathologic process, its heterogeneity, and the detection of
multiple subtypes, if present.8,9

Because CNB provides smaller amount of sample material, more
diagnostic tests are potentially required to reach a final diagnosis or
classification compared to SEB. These tests include repeat biopsies
in most cases, more immunostaining, FC, and molecular and/or
genetic studies. Our health care reimbursement system does not
allow pathologists to order all the necessary additional tests without
preapproval, thus pressuring them to limit the number of additional
tests to be performed. The recommendation for additional tests in
11% of nondiagnostic CNB in our experience further highlights
this issue. The restrictions imposed by the reimbursement system
were previously described by Johl et al.8 These restrictions have
major implications on community-practicing pathologists, as pre-
viously demonstrated in a previous study from our group, whereby a
very limited panel of immunostains was performed by the pathol-
ogists, resulting in a higher potential for erroneous, suboptimal, or
inaccurate diagnoses.36 It also highlights the need of special exper-
tise in diagnosing hematolymphoid lesions. Such restrictions should
be taken into consideration in the choice of the diagnostic pro-
cedure and complementary laboratory tests.

Conclusion
We found a clear trend toward the use of CNB as a primary

method in the assessment of lymphadenopathy. CNB constitutes a
viable alternative to SEB in diagnosing and classifying lymphomas.
Guidelines should be updated and adopted to direct specialists on its
use, including the needle gauge size, minimal number of cores, and
the evaluation by a specialized hematopathologist, as well as which
complementary tests should be concomitantly performed. This is
particularly important to enhance the proper utilization of resources
and ancillary laboratory testing, thereby increasing the accuracy of
the results and decreasing the overall cost.

Clinical Practice Points

� Current guidelines state that image-guided biopsies for the
diagnosis of lymphoma should only be reserved for cases that are
not amenable to surgical sampling. Although some studies have
described the diagnostic efficiency of CNB results, few have
compared CNB with SEB.

� In our study, we made this comparison in terms of clinically
actionable lymphoma diagnosis and subclassification according
to the 2017 WHO classification.

� CNB samples carry a high diagnostic yield when a sufficient
sample is provided, and specifically when coupled with appro-
priate ancillary studies.
� CNB was found to be better at diagnosing and classifying most
large B-cell lymphomas, the most common lymphoma; its results
equated with SEB in most analyzed categories. SEB was better at
grading FL.

� The primary limitation of CNB is technical—that is, obtaining
sufficient tissue for proper evaluation. When adequately per-
formed, CNB can constitute an initial minimally invasive
screening and diagnostic tool.

� These findings are potentially practice changing and could pre-
sent a basis for updated guidelines on the acceptable first-line
approach for all patients with a clinical suspicion for lymphoma.
Disclosure
The authors have stated that they have no conflict of interest.
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