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Background and Objective. With the development
and refinement of new guidance methods for percu-
taneous biopsies, many investigators have reported
studies supporting a role for radiologically guided
core-needle biopsy in the diagnosis of malignant lym-
phoma under certain clinical circumstances. The
aims of this report are to evaluate the efficacy of find-
ings at ultrasound (US)-guided core-needle biopsy of
abdominal lymphoma on patient care and define the
key determinants of clinical success.

Design and Methods. US-guided core needle biopsies
were performed in 55 patients with abdominal lym-
phoma: 44 non-Hodgkin’s lymphoma (NHL) and 11
Hodgkin’s disease (HD); 41 had had no prior lym-
phoma and 14 had previously diagnosed lymphoma.
All the biopsies were performed under US control
using a 21-gauge modified Menghini needle. Overall,
53/55 (96%) patients were treated on the basis of
biopsy findings only, including 14/14 (100%)
patients with a history of lymphoma and 39/41
(93%) patients with no such history. 

Results. In 46/53 (87%) patients it was possible to
assess the specific histotype. No differences between
the diagnostic rates of HD and high grade-NHL were
recorded. There were no complications related to the
biopsies.

Interpretation and Conclusions. Our data indicate
that abdominal US-guided core-needle biopsy should
be considered as an effective and safe procedure in
the diagnosis of patients with lymphoma offering the
possibility of determining the tumor subtype and the
subsequent specific treatment.
©1998, Ferrata Storti Foundation
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The prognosis of lymphomas, Hodgkin’s disease
(HD) and non-Hodgkin’s lymphoma (NHL),
has dramatically improved over the past three

decades due, in part, to greater accuracy of diagno-
sis, staging and monitoring of the course of the dis-
ease. Imaging of the lymphatic system is a crucial step
in determining the proper therapeutic approach; the
evaluation of deeply located, non-palpable retroperi-
toneal and pelvic lymph nodes was formerly a diag-
nostic obstacle, and prior to the advent of ultra-
sonography1 and computed tomography (CT)2 accu-
rate staging was based on bipedal lymphangiogra-
phy.3

In the last decade attempts have been made to
obtain pathologic staging of lymphoma using less
invasive techniques: in order to evaluate abdominal
involvement, laparoscopy with multiple hepatic and
splenic biopsies often substitutes laparotomy with
splenectomy.4 More recently, ultrasonography and
CT have been used to guide fine needle aspiration for
cytologic biopsies in this setting, with accuracies that
range from 68% to 94% and sensitivities that range
from 66% to over 90%.5-19 The cytologic material
alone is insufficient for the diagnosis since tissue sec-
tions are essential for specific histotype evaluation. So
tissue biopsy is important in the diagnosis and man-
agement of patients with lymphoma; in addition,
repeat biopsies are important to confirm recurrence
or progression, or a change in the histopathology.

This report concerns our experience with the appli-
cation of ultrasound (US)-guided core-needle biop-
sies in the management of lymphoma patients at
diagnosis and at relapse.

Materials and Methods

Patients
From 1989 to 1996, US-guided core-needle biop-

sies were performed in 55 patients, 41 with previous-
ly undiagnosed malignancy and 14 with a known lym-
phoma (9 NHL, 5 HD). Patients not deemed suitable
for biopsy because of coagulopathy, inability to coop-
erate, or anatomic and vascular contraindications
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noted on the US or CT scan were excluded; informed
consent was obtained from all patients. The subjects
ranged in age from 16 to 76 years (median age 44
years): 32 were males and 23 females. All patients were
out-patients.

All biopsies were performed in the abdomen, and
in particular in the following sites: para-aortic/retro-
peritoneal lymph nodes, 26; liver, 22; kidney, 3;
spleen, 2; abdominal mass, 2. Disease status and his-
tology at the time of biopsy are listed in Table 1.

Biopsy technique
All the biopsies were performed under US control;

a real-time machine (Hitachi Ansaldo AU 560) with
a 3.5 MHz convex transducer was used. The biopsies
were done chosing the most convenient route, avoid-
ing the pleura and the great vessels. The skin was ster-
ilized and local anesthesia was administered. The
transducer was sterilized or wrapped in a sterile cov-
ering. Surecut 21-gauge needles (TSK Laboratory,
Tokyo, Japan) were used for the US guided biopsies.

In patients with focal lesions, the biopsy was done
within the lesion; in the others it was taken from the
parenchyma. One to three needle passages were per-
formed and if the material obtained was not consid-
ered sufficient for histologic evaluation, the procedure
was repeated. The biopsies were taken in all cases on
an out-patient basis (6 hours in bed, fasting, with ice
applied and compressed on the skin). Six hours after
the tissue core biopsy, a control US examination was
performed to ascertain whether complications had
occurred.

Conditions necessary to do the biopsy were: pro-
thrombin activity more than 50%, platelet count
higher than 70,000/µL and 12 hours of fasting before
the biopsy.

Histologic preparations
Formalin-fixed, paraffin-embedded tissue samples

were available in 53 cases. From these, 4-mm thick
sections were cut and stained according to the fol-
lowing methods: hematoxylin and eosin (H&E),
Giemsa, periodic acid-Schiff, and Gomori silver
impregnation for reticulin fibers. Additional sections
were obtained for immunophenotypic analysis, which
was performed according to the alkaline phosphatase
anti-alkaline phosphatase complexes (APAAP) tech-
nique20 and by applying a panel of antibodies includ-
ing the key-markers listed in the REAL classification.21

The latter was used for diagnosing all the examples of
malignant lymphoma.21

Results
Diagnostic tissue was obtained in 53 of the 55

biopsies (96%); in the 2 other cases (one in retro-
peritoneum, and one in the hepatic hilus lymph
nodes) the failure to obtain diagnostic material was
attributed to necrosis and/or fibrosis. 

The tissue samples allowed a refined diagnosis in

46/53 cases (87%), while in the remaining 7 they were
sufficient to recognize the existence of lymphoma-
tous involvement (6 NHL, 1 HD), but not the histo-
logic subtype (Tables 2 and 3). Nevertheless, the
diagnostic data on the latter 7 patients were suffi-
cient to define a specific therapeutic approach.

In 39 patients, core-needle biopsy was the first
invasive diagnostic procedure for staging and/or
restaging. In particular, in 9 patients already diag-
nosed as having lymphoma, liver (n= 8) or kidney (n=
1) biopsies were done to evaluate possible hepatic
or renal lymphoma infiltration because the initial
staging had shown the presence of suspicious hepat-
ic or renal lesions. In all the 8 hepatic cases the biop-
sy was negative for lymphoma: 5 were negative, 2
showed chronic hepatitis, and 1 liver echinococcosis.
These data were essential for the choice of therapy:
all patients obtained a CR with only local radiother-
apy. The renal biopsy was positive for localized renal
carcinoma; this patient had surgical treatment for
the renal tumor and was then treated for NHL. Table
3 summarizes the diagnoses in the lymphoma-stag-
ing negative biopsies.

In the remaining 30 patients the core-needle biop-
sy was the only invasive diagnostic procedure: there
were 24 cases of NHL and 6 cases of HD.

Concerning the 14 patients who had had a previ-

Table 1. Histopathologic findings and disease status at the
time of biopsy.

Histology Diagnosis Relapse Progression Total

HD 6 5 / 11

NHL 35 5 4 44

Total 41 10 4 55

Table 2. Immunohistochemical diagnosis by needle biopsy
in 46 patients.

Histologic subtype No. of patients

HD:
Nodular sclerosis 10

NHL:
Lymphoplasmacytic 3
Follicle center, follicular 8
Diffuse large B-cell 14
Diffuse mediastinal large B-cell 1
Precursor T-lymphoblastic 1
Peripheral T-cell, unspecified 1
Anaplastic large cell 1

Unclassified:
HD 1
High-grade 6
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ous diagnosis of lymphoma, 10 underwent biopsy at
the time of relapse and 4 during disease progression.
It was possible to obtain a specific histologic sub-
classification for all of them. In particular, in 4 NHL
patients (one in relapse and three during progres-
sion) the histology had changed to another NHL type
(from follicular cell lymphoma to diffuse large B-cell
lymphoma). The sensitivity of biopsy diagnosis of
lymphoma in various clinical settings in 46 patients
is presented in Table 4.

The final histopathologic subtypes of 39 patients
are listed in Table 2. All 53 patients with diagnostic
(lymphoma-positive, lymphoma-negative or non-
lymphomatous positive) biopsy received specific ther-
apy on the basis of the lymphoma diagnosis or
because the biopsy result was essential for systemic
chemotherapy or local radiotherapy treatment. In
contrast, in the two patients in whom biopsy was
unsuccessful (both at diagnosis), surgical interven-
tion was required to establish the final diagnosis. 

No complications related to the biopsies occurred.

Discussion
The particularly high overall accuracy of radiolog-

ically guided percutaneous biopsy in the diagnostic
phase of abdominal lymphoma patients5-19 has
opened interesting new possibilities in the diagnosis-
specific treatment concept. The role of US-guided core-
needle biopsy in the definitive tissue diagnosis of
metastatic lymph nodes is well established, but its
use in the primary evaluation of lymphomas has so
far been somewhat limited. 

In our study, the overall diagnostic success rate was
96%; all these cases of abdominal lymphoma were
specifically treated according to the core-needle biop-
sy findings alone and did not require surgical biopsy;
specific classification in terms of histologic subtype
between NHL or HD was possible by means of immu-
nohistochemical techniques in 87% of the patients.
We confined the study to the abdomen but with suc-
cessful results not only from lymph nodes but also
from the liver, kidney, and spleen. In particular, liver
and kidney biopsies were useful at the time of stag-
ing to evaluate neoplastic or infectious lesions.

In this study the US-guided core-needle biopsy was
equally efficacious in establishing a new lymphoma
diagnosis (30/32, 93%) or confirming relapse or lym-
phoma progression (14/14, 100%). Whether or not a
distinction needs to be made between these two sets
of patients has been a point of controversy in the lit-
erature. Some investigators14,22 have accepted image-
guided biopsy of abdominal lymphoma in patients
with a history of lymphoma but argue that an exci-
sional biopsy is needed in patients at initial presenta-
tion. On the other hand, the results of others15,18,19

have challenged these concepts by showing that
surgery was avoided in more than 50%,15 82%,18 and
85%19 of the patients at initial presentation. The
results of our study, with a success rate of 93% for the

first diagnosis subset of patients, confirm that exci-
sional biopsy can very frequently be avoided. Where-
as the data of the other studies were obtained with
CT-guided core-needle biopsy, our data represent, to
the best of our knowledge, the largest study reported
in the literature concerning the efficacy of US-guided
core-needle biopsy as a first-line procedure at initial
clinical presentation.

The debate concerning the needle size is still open:
many investigators believe that even if a diagnosis of
lymphoma can be achieved with fine-needle biopsy,
large histologic sections (and therefore larger nee-
dles) are often necessary to identify the lymphoma
subtype in order to permit specific treatment.5,7,9,23

Recently, however, Silverman et al.,15 compared fine
vs large needle biopsies and found no difference
between them as far as concerned accuracy in tumor
grade determination. Our results confirm this finding,
since in 87% of our patients we achieved a diagnosis
of specific subtype using a 21-gauge needle. Further-
more, this percentage is similar to that achieved by
other authors who used larger needles.18,19

There are definite indications for US-guided core-
needle biopsy in patients with NHL and HD: i) accu-
rate and efficient establishment of the diagnosis of
masses not initially known to be lymphomas prior to
an excisional biopsy with a specific treatment possi-
bility depending on the subtype classification; ii)
acquisition of tissue for ancillary studies such as cyto-
genetics and molecular genetics when required; iii)
evaluation of treatment in lymphoma patients with
relapse or progression; iv) overall initial staging in
NHL and HD to verify any ambiguous image from the
liver, spleen, or kidney; v) evaluation of the neoplas-
tic or infectious nature of particular lesions especial-
ly in the liver.

Table 3. Non-lymphomatous neoplasm biopsy findings (liver
and kidney) in 9 non-Hodgkin’s lymphoma patients at the
initial staging time.

Normal liver 5
Chronic hepatitis 2
Liver echinococcosis 1
Renal carcinoma 1

Table 4. Lymphoma diagnosis rate by histology and disease
status in 46 patients.

Histology Diagnosis Relapse Progression Total

HD 6/6 (100%) 5/5 (100%) — 11/11 (100%)

NHL 24/26 (92%) 5/5 (100%) 4/4 (100%) 33/35 (94%)

Total 30/32 (93%) 10/10 (100%) 4/4 (100%) 44/46 (95%)
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We believe it should be possible to use this very
simple, economic technique, which can be also be
performed on out-patients, on a large scale, avoiding
laparotomy and/or laparoscopy. Above all, this tech-
nique obviates risk and discomfort for the patient.
For guiding the biopsy, US is both less costly and eas-
ier to use than CT.24-26

Contributions and Acknowledgments
PLZ and AC were the principal investigators involved in

the conception of the study, its design, and the writing of the
paper. MM, AL and DF helped the principal investigators
(PLZ and AC) with data analysis interpretation. FG, MB, PA
collected the study data. SAP, SA and GFO reviewed all the
histopathologic material. ER and ST critically revised the
paper and gave the final approval for its publication.

Disclosures
Conflict of interest: none.
Redundant publications: no substantial overlapping with

previous papers.

Manuscript processing
Manuscript received April 29, 1998; accepted August 11,

1998.

References

1. Jackson FI, Lalani Z. Ultrasound in the diagnosis of
lymphoma: a review. J Clin Ultrasound 1989; 17:145-
71.

2. Castellino RA, Hoppe RT, Blank N, et al. Computed
tomography, lymphography and staging laparotomy:
correlations in initial staging of Hodgkin’s disease. Am
J Radiol 1984; 143:37-41.

3. Musumeci R. Imaging of the lymphatic system (I).
Lymphography 1983: do we still need conventional
lymphography? Progress in lymphology (Proceedings
of the 9th International Congress of Lymphology, Tel-
Aviv, 1983), Monograph no. 2, 1984. p. 183-6.

4. Spinelli P, Beretta G, Bajetta E, et al. Laparoscopy and
laparotomy combined with bone marrow biopsy in
staging Hodgkin’s disease. Br Med Journal 1975; 4:
554-6.

5. Erwin BC, Brynes RK, Chan WC, et al. Percutaneous
needle biopsy in the diagnosis and classification of
lymphoma. Cancer 1986; 57:1074-8.

6. Isler RJ, Ferrucci JT, Wittenberg J, et al. Tissue core
biopsy of abdominal tumors with a 22 gauge cutting
needle. Am J Roentgenol 1981; 136:725-8.

7. Zornoza J, Cabanillas FF, Altoff TM, Ordonez N,
Cohen MA. Percutaneous needle biopsy in abdominal
lymphoma. Am J Roentgenol 1981; 135:97-103.

8. Betsill WL, Hajdu SI. Percutaneous aspiration biopsy
of lymph nodes. Am J Clin Pathol 1980; 73:471-9.

9. Zornoza J, Wallace S, Goldstein HM, Lukeman JM,
Jing B. Transperitoneal percutaneous retroperitoneal
lymph node aspiratory biopsy. Radiology 1977;
122:111-5.

10. Wotherspoon AC, Norton AJ, Lees WR, Shaw P, Isaac-

son PG. Diagnostic fine needle core biopsy of deep
lymph nodes for the diagnosis of lymphoma in
patients unfit for surgery. J Pathol 1989; 158:115-21.

11. Buscarini L, Cavanna L, Fornari F, Rossi S, Buscarini
E. Ultrasonically guided fine needle biopsy: a new use-
ful technique in pathological staging of malignant lym-
phoma. Acta Hematologica 1985; 73:150-2.

12. Whelan JS, Reznek RH, Daniell SJ, et al. Computed
tomography and ultrasound guided core biopsy in the
management of non-Hodgkin’s lymphoma. Br J Can-
cer 1991; 63:460-2.

13. Welch TJ, Sheedy PF, Johnson CD, Johnson CM,
Stephens DH. CT guided biopsy: prospective analysis
of 1,000 procedures. Radiology 1989; 171:493-6.

14. Carrasco CH, Richli WR, Lawrence D, Katz RL, Wal-
lace S. Fine needle aspiration biopsy in lymphoma.
Radiol Clin N Am 1990; 28:879-83.

15. Silverman SG, Lee BY, Mueller PR, Cibas ES, Seltzer SE.
Impact of positive findings at image-guided biopsy of
lymphoma on patient care: evaluation of clinical his-
tory, needle size, and pathologic findings on biopsy
performance. Radiology 1994; 190:759-64.

16. Cafferty LL, Katz RL, Ordonez NG, Carrasco CH,
Cabanillas FR. Fine needle aspiration diagnosis of
intra-abdominal and retroperitoneal lymphomas by a
morphologic and immunocytochemical approach.
Cancer 1990; 65:72-7.

17. Cavanna L, Civardi G, Fornari F, et al. Ultrasonically
guided percutaneous splenic tissue core biopsy in
patients with malignant lymphomas. Cancer 1992;
69:2932-6.

18. Pappa VI, Hussain HK, Reznek RH, et al. Role of
image-guided core-needle biopsy in the management
of patients with lymphoma. J Clin Oncol 1996;
14:2427-30.

19. Ben-Yehuda D, Polliack A, Okon E, et al. Image-guid-
ed core-needle biopsy in malignant lymphoma: expe-
rience with 100 patients that suggests the technique
is reliable. J Clin Oncol 1996; 14:2431-4.

20. Cordell JL, Falini B, Erber WN, et al. Immunoenzy-
matic labelling of monoclonal antibodies using
immune complexes of alkaline phosphatase and mon-
oclonal anti-alkaline phosphatase (APAAP complex-
es). J Histochem Cytochem 1984; 32:219-29.

21. Harris NL, Jaffe ES, Stein H, et al. A revised European-
American classification of lymphoid neoplasms: a pro-
posal from the International Lymphoma Study Group.
Blood 1994; 84:1361-74.

22. Greer JP, Macon WR, List AF, McCurley TL. Non-
Hodgkin’s lymphomas. In: Lee GR, Bithell T, Foerster
J, Athens JW, Lukens JN, eds. Wintrobe’s clinical
hematology. 9th ed. Philadelphia: Lea & Febiger 1993.
p. 2082-142.

23. Knelson M, Haaga J, Lazarus H, et al. Computed
tomography-guided retroperitoneal biopsies. J Clin
Oncol 1989; 7:1169-73.

24. Grant EG, Richardson JD, Smirniotopoulos JG, Jacobs
NM. Fine needle biopsy directed by real-time sonog-
raphy: technique and accuracy. Am J Roentgenol
1983; 141:29-32.

25. Lewis E. Screening for diffuse and focal liver disease:
the case for hepatic sonography. J Clin Ultrasound
1984;12:67-73.

26. Picardi M, Morante R, Rotoli B. Ultrasound explo-
ration in the work-up of unexplanied fever in the
immunocompromized host: preliminary observations.
Haematologica 1997; 82:455-7.




