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Abstract

Background: Malignant lymphoma s the most common
hematol ogical malignancy accounts for approximately 8% of
all adult malignancies. Lymphomas are broadly divided into
Hodgkin lymphoma and non-Hodgkin's lymphoma. Non-
Hodgkin lymphoma accounts for about 5% of all cases of
cancer. Non-Hodgkin lymphomas have the vast majority of
cases and have a greater predilection to disseminate to extra-
nodal sites.

Aimof Sudy: The aim of thiswork isto study therole
of PET/CT in the diagnosis and follow-up of Non-hodgkin
lymphoma and assess its extranodal extention.

Patients and Methods: The study was conducted on thirty
patients where the diagnosis of non-hodgkin lymphoma have
been pathologically confirmed, 18 males (60%) and 12 females
(40%), their ages are ranged between 19 to 73 years old. All
patients were subjected to full history taking, laboratory
testing, biopsy and histopathology, the studied cases according
to pathalogical type of non-Hodgkin lymphoma mostly were
of B-cell type (80%) and (20%) T-cell type, CT scan and
PET/CT examination. All patients were examined using
Siemens Bio-graph true point PET/CT scanner.

Results: Extranodal involvement was detected by PET/CT
in 16 patients (53.3%). Their distribution was as follows;
head and neck: 4 patients (13.3%), lung: 3 patients (10%),
abdomen: 12 patients (40%), MSK: 10 patients (33.3%), while
CECT detected 8 patients had extra nodal involvement their
distribution was as follow; head and neck: 2 patients (6.6%),
lung: 1 patient (3.3%), abdomen:7 patients (43.7%), MSK: 6
patients (16.6%).

Thirty patients referred for initial assessment SUV max
among the 30 patients referred for initial assessment ranged
from 3.7-34.0 with mean value of 16.91 +8.07 SD.

In aggressive type of NHL SUVmax ranged from 10.5-
34.0 with mean value of 19.9+6.65 SD, the aggressive type
of NHL issignificantly higher (p<0.01) than in indolent type.

The cases were staged according to the size in CECT and
FDG activity in PET/CT; CECT detected 6 patients (20%) in
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stage |, 9 patients (29.3%) in stage I, 7 patients (23.3%) in
stage |11 and 8 patients (26.7%) in stage |V. The PET/CT
detected 4 patients (13.3%) in stage |, 8 patients (26.7%) in
stage |1, 5 patients (16.7%) in stage |11 and 13 (43.3%) patients
in stage 1V, therefore PET/CT was statistically significant at
p<0.0004 in theinitial staging.

In follow-up assessment among the 20 patients referred
after treatment; SUV max among the 20 patients referred for
follow-up assessment, their SUVmax of theinitial PET/CT
examination ranged from 3.7-34.0 with amean value of 17.57 +
8.54 SD, with a significant change (p<0.046) in their follow-
up examination with SUVmax ranged from 0.0-28.0 with a
mean value of 11.73+9.25 SD.

CECT showed 4 patients (20%) in complete regression,
13 patients (65%) in stable disease and 1 patient (5%) in
progressive disease while PET/CT showed 7 patients (35%)
in complete remission, 4 patients (20%) in partial remission,
0 (0.0%) patientsin stationary disease, 9 (45%) patientsin
progressive disease. Thus, PET/CT was concordant with
CECT in 6 (30%) cases and disagreed with CECT in 14 (70%)
cases with significance (p<0.015).

Conclusion: PET/CT agreed with CECT in theinitial
staging of 13 (43.3%) cases while disagreed with CECT in
initial staging of 17 (56.7%) cases, where PET/CT upstaged
13 (43.3%) cases and down staged 4 (13.3%) cases.

In follow-up PET/CT was concordant with CECT in 9
(45%) cases and disagreed with CECT in 14 (55%) cases with
significance (p<0.034).

Key Words: PET/CT — Non-Hodgkin Lymphoma — Extranodal
Lymphoma.

Introduction

LYMPHOMA isablood cancer that occursto B
or T lymphocytes, the white blood cells that form
apart of theimmune system and help protect the
body [1]. The hallmark of the disease isthe enlarge-
ment and proliferation of lymph nodes or secondary
lymphoid tissues. The choice of treatment strategy
and prognosis of lymphoma essentially depends
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on grade, histological subtype and stage of the
disease [1].

Malignant lymphomais the most common hae-
matological malignancy, it accounts for approxi-
mately 8% of all adult malignancies and considered
one of the most curable forms of cancer [2].

The lymph proliferative disorders are broadly
divided into Hodgkin's and non-Hodgkin's lympho-
ma (3. Several classifications exist for lymphoma,
including the Ann Arbor classification with Cots-
wolds modifications and the Revised European-
American Lymphoma (REAL) classification [4].

The term extranodal disease refersto lympho-
matous infiltration of anatomic sites other than the
lymph nodes. The prevaence of extranodal in-
volvement in non-Hodgkin lymphoma and Hodgkin
disease hasincreased in the past decade [2].

Extra nodal lymphoma occurs in about 40% of
patients with lymphoma. It is observed more fre-
quently in NHL than with HL, and is often inter-
mediate to high grade [5].

18-Ffluorodeoxyglucose (18F-FDG) isaglu-

cose analogue that provides unique information
about glucose metabolism of normal and abnormal
tissues; it is preferentially taken up and accumulated

in the malignant cells relative to non-malignant
cells [6]. However, PET islimited by the lack of
morphological information and low anatomical

resolution [7]. Thus fusion of images of PET and
CT obtained at the same position provides the
precise anatomical and functional information
about the lesions with increased glucose metabolism
over the whole body in asingle session [g].

PET/CT scanning allows the investigator to
visualize and measure the intensity of residual
metabolic activity within alesion aswell as esti-
mating its size [9], and PET/CT is amore accurate
initial staging examination than conventional di-
agnostic CT, particularly for the detection of un-
expected sites of extra nodal lymphoma [10].

Aim of the work:

Assess the value of PET/CT in the diagnosis
and follow-up of non Hodgkin lymphoma as well
as the assessment of its extranodal extension. To
assess the response after treatment with chemother-

apy.

Patients and M ethods

This prospective study was conducted on 30
patients 18 males (60%) and 12 females (40%),
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their ages are ranged between 19 to 73 years old,
with amean age of 46.60+ 16.45 years. Referred
from different oncology centers, where the diag-
nosis of non-Hodgkin lymphoma have been path-
ologically confirmed (FNAC or excision biopsy).
Referred to the (Nuclear Medicine Department in
the Radio Diagnosis Department) of (Sharq El-
Madina Hospital in Alexandria). For initial assess-
ment in thirty patients, included twenty patients
of them for follow-up after received chemotherapy.
The PET/CT combined with CT was used in the
assessment in period from (3/2019 till/12/2019),
to compare between stages of the disease and
response of treatment as well as assessits extra
nodal extension.

Inclusion criteria:

1- Any age group and sex.

2- Patients with diagnosis of non-Hodgkin lym-
phomawho have been confirmed by biopsy

and/or still under treatment, referred to PET/CT
for assessment.

3- Patients with extra nodal lymphoma.

Exclusion criteria:

* Patients still undiagnosed.

* Patients diagnosed with Hodgkin lymphoma.
+ Uncontrolled diabetes mellitus.

Methods:

Patients were subjected to the following:
1- Full history taking.

2- Laboratory testing.

3- Biopsy and histopathology (either FNAC or
excisional biopsy).

4- CECT scan.

5- PET/CT examination:

Exams were done and data were obtained using
Siemens Bio-graph true point PET/CT scanner.
These dedicated systems integrate a PET scanner
with amulti-slice helical CT scanners permit the
acquisition of co-registered CT and PET images
in one session.

Imaging protocol:
Patient preparation:

All patients were asked to fast for six hours
prior to scan. All metallic items were removed
from the patients and they were given gown to
wear. Patients were asked to empty their bladders
before the procedure. An |.V. cannulawas inserted
in the patient's arm for administration of 18F-FDG.
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The patients were instructed to avoid any kind of
strenuous activity prior to the examination and
following injection of the radioisotope to avoid
physiologic muscle uptake of FDG and the patient
was asked to void prior to scanning. Serum glucose
was routinely measured prior to 18F-FDG injection,
and fasting levels were 70-170mg/dI. In breast
feeding women, it was recommended that breast
feeding discontinue for approximately 24 hours
after the 18F-FDG injection because of 18F-FDG
accumulation in breast milk. The strategies for
decreasing brown fat were; providing a controlled-
temperature (warm) environment for patients before
18F-FDG injection and high-fat, low-carbohydrate,
protein-permitted diet before the examination.

Dosage administration of FDG:

About one liter of negative oral contrast agent
(5% mannitol) approximately one hour before the
exam. A dose of 0.1mCi/kg of 18F-FDG IV injec-
tion 45-90 minutes before examination was admin-
istered.

Patient position:
The patients were positioned in a comfortable
head fixation with arms up.

Scanning Technique:

I- CT Technique: Helical CT was performed
following injection of about 125mL of a non-
iodinated contrast medium at arate of 4mL/sec
using a power injector. For atypical whole body
PET/CT study (neck, chest, abdomen, and pelvis),
scanning began at the level of the skull base and
extended caudally to the level of the upper thighs.
Thetotal length of CT coverage was an integral
number of bed positions scanned during acquisition
of PET data. The study was performed with the
patient breathing quietly. Scanning parameters are
collimation width of 5.0mm, pitch of 1.5, and
gantry rotation time of 0.8 second and field of
view of 50cm. The helical data are retrospectively
reconstructed at one mm intervals.

I1- PET Technique: PET was performed follow-
ing the CT study without moving the patient.
Approximately six to seven bed positions are
planned in the three-dimensional acquisition mode
for scanning the entire patient with 3-5 minute
acquisition at each bed position.

[11- PET/CT fusion: Hundreds of trans-axial
PET and CT images were first reconstructed. These
are then reformatted into coronal and sagittal
images to facilitate image interpretation. For each
of these sets of PET and CT images, corresponding
fusion images, combining the two types of data,
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also were generated. The whole acquisition time
for an integrated PET/CT scan was approximately
25-30mins. PET image data sets were reconstructed
using CT data for attenuation correction and co-
registered images were displayed using special
software.

PET/CT interpretation:

All PET/CT examinations were analyzed by a
consensus of two experienced radiologists. The
PET images and the volume of CT scans were
evaluated for the presence and extent of 18F-FDG-
positive lymphomain different lymph nodes groups
and the presence of extra-nodal disease involvement
intheinitial studies aswell asfor residual/recurrent
abnormalities after therapy.

Abnormal 18F-FDG uptake was defined as
radiotracer accumulation outside the normal ana-
tomic structures and of greater intensity than back-
ground activity, excluding normal areas of physi-
ological uptake. In al cases estimation of 18-FDG
uptake was done using SUVmax values for each
group of enlarged nodes or mass lesion.

Satistical analysis:

Data were fed to the computer and analyzed
using IBM SPSS software package version 20.0.
(Armonk, NY: IBM Corp). Qualitative datawere
described using number and percent. The Kol-
mogorov-Smirnov test was used to verify the nor-
mality of distribution.

Quantitative data were described using range
(minimum and maximum), mean, standard devia-
tion and median. Significance of the obtained
results was judged at the 5% level.

Results

Table (1) shows that the majority of the study
sample (60%) were males. Also shows that nearly
half of the sample about (43.3%) were in the age
group (>50) years old.

Table (2) shows the distribution of the studied
cases according topathalogical type of non-Hodgkin
lymphoma mostly were of B-cell type (80%), and
(20%) T-cell type.

Table (3) shows the distribution of extra nodal
lesions detected by PET/CT in comparison to
detected by CECT (n=33 lesions) was detected by
PET/CT in 16 patients (53.3%) their distribution
was as follows; head and neck: 4 patients (13.3%),
lung: 3 patients (10%), abdomen: 12 patients (40%),
MSK: 10 patients (33.3%), while CECT detected
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8 patients had extra nodal involvement their distri-
bution was as follow; head and neck: 2 patients
(6.6%0), lung: 1 patient (3.3%), abdomen: 7 patients
(43.7%), MSK: 6 patients (16.6%0).

Table (4) shows that SUVmax among the 30
patients referred for initial assessment ranged from
3.7-34.0 with mean value of 16.91+8.07 SD, in
aggressive type of NHL SUVmax ranged from
10.5-34.0 with mean value of 19.9+6.65 SD and
that of indolent NHL ranged from 3.7-10.0 with a
mean value of 7.10+2.49, the aggressive type of
NHL is significantly higher (p<0.01) than in indo-
lent type.

Table (5) showstherelation in the initial staging
between (PET/CT) staging and CECT scan staging
(n=30) that CECT detected most of patients 9
patients (29.3%) werein stage Il. The PET/CT
detected most of patients 13 (43.3%) patients were
in stage 1V, therefore PET/CT was statistically
significant at p<0.0004.

Table (6) shows SUVmax among the 20 patients
referred for follow-up assessment, their SUV max
of theinitial PET/CT examination ranged from
3.7-34.0 with amean value of 17.57+8.54 SD, with
asignificant change (p<0.046) in their follow-up
examination with SUVmax ranged from 0.0-28.0
with amean value of 11.73+9.25 SD.

Table (7) shows that among the 20 patients
referred for follow-up assessment after treatment
according to the sizein CECT and FDG activity
in PET/CT; CECT showed most of patients, 9
patients (45%) were in stable disease, while
PET/CT showed that most of patients, 9 (45%)
patients were in progressive disease with signifi-
cance (p<0.034).

Fig. (1): Clarifies that assessment by PET/CT
and CECT axial initial and follow-up images show
partial remission of mass lesion at the left lateral
wall of the oropharynx centered upon the left tonsil
region and multiple bilateral cervical lymphaden-
opathy right cervical level Il lymph node which is
FDG-avid with SUVmax=12.5.

Fig. (2): Shows corresponding PET/CT and
CECT axial initial and follow-up images show
progression of alarge ill-defined amal gamated
nodal mass is seen involving anterior mediasti-
nal/retro-sternal perivascular infiltrating anterior
chest wall at para-sternal region bilaterally with
high grade activity. This nodal mass globally meas-
ured 11 X 9.2 X 9cm with SUV max=23.
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Table (1): Distribution of the studied cases according to
demographic data (n=30).

No. %

Sex:

Male 18 60.0

Female 12 40.0
Age (years):

<30 6 20.0

30-50 1 36.7

>50 13 433

Min.-Max. 19.0-73.0

Mean * SD. 46.60+16.45

Median 49.0

Out of the 30 studied patients pathologically
proven, 24 patients (80%) were of B-cell type, 6
patients were (20%) of T-cell type.

Table (2): Distribution of the studied cases according to
pathalogical type of non-Hodgkin lymphoma.

(n=30).
Type of non-Hodgkin lymphoma No. %
B-cell type: 24 80
LBCL 16 53.3
Folicullar lymphoma 6 20.0
Mantle cell lymphoma 1 33
Marginal zone 1 33
T-cell type 6 20

Table (3): Distribution of extranodal lesions detected by
PET/CT in comparison to detected by CECT (n=
33 lesions).

PET/CT  CECT

X p
No. % No. %

*H&N 4 121 2 61 0733 F%:o.en
* Parotid 2 61 1 30 0349 FEp=1.000
« Thyroid 1 30 0 00 1015 FEp=1.000
« Tonsillar 1 30 1 30 00 FEH=1.000
« Chest 3 91 1 30 1065 FEp=0613
* Pulmonary 2 61 1 30 0349 FEp=1.000
nodules &

Atelectatic

band .
«Pleura effuson 1 30 0 00 1015 ' P=1.000
«GIT 14 424 10 303 1048 0.306

o Liver 4 121 3 91 0160 FEP=1.000
« SPL 8 242 6 182 0.363 9,%47

« Stomach 2 61 1 30 0349 =1.000
o INT 0 00 0 00 -

« MSK 12 364 6 182 2750 0.097

* BM 7 212 4 121 1065 F%:O.GB
* Muscle 2 61 1 30 0349 FEp=1.000
«Corticalbone 3 91 ! 30 0982 FFp=0322
Total 33 (100%) 19 (57.6%) 9.130* 0.016*

* Some pati ents presented with more than one site of extranodal
jnvolvement.

X : Chi square test. FE: Fisher Exact.

p: p-value for comparing between PET/CT and CECT.

*: Statistically significant at p<0.05.

Agreement: (57.6%). Disagreement: (42.4%).
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According to grade of lymphoma: the NHL can be classified into different grades

The lymphomas are generally FDG-avid. The weather indolent or aggressive according the FDG
HL is known to have intense FDG uptake while uptake measured by the SUVmax.

Table (4): Distribution of the studied cases according to SUV baseline (n=30).

SUV baseline  No. % Min-Max. Mean*SD Median Z p
Indolent 7 233 3.70-10.0 7.10+2.49 6.70 11398 0.01*
Aggressive 23 76.7 10.50-34.0 19.89+6.65 18.0

Z, p: Z and p-values for Wilcoxon signed ranks test for comparing between indolent and aggressive
type.
*: Statistically significant at p<0.05.

Table (5): Relation between (PET/CT) staging and CECT scan staging (n=30).

Stage (PET/CT)

;IZSF Stage | Stage 1 StagellE  Stagelll  StagelV x2 MC,
staging (n=4) (n=5) (n=3) (n=5) (n=13)

No. % No. 2% No. 2 No. % No %
Stage | 3 750 2 400 1 333 0 00 0 00 28917 0.004*
Stage Il 1 250 1 200 1 33 3 600 1 77
StagellE 0 00 0 00 1 333 0 00 177
Stage 11 0 00 2 400 0 00 1 200 4 308
StagelV 0 00 0 00 0 00 1 200 7 538
SUVmax Suvmax baseline Suvmax follow-up z p
Min.-Max. 3.7-34.0 0.0-28.0 1.998* 0.046*
Mean * SD. 17.57+854 11.73+9.25
Median 16.75 9.50

Complete Partial i
fco?luorvsﬁli)ECT remisson  remission ?rt]i%)e Pro(gnr ve X2 MC,
(n=7) (n=4)

No. % No. % No. %  No. %

Complete remission 5 714 0 0.0 0 0.0 0 0.0 11.398*  0.034*
Partial remission 1 143 1 25.0 0 0.0 0 0.0

Stable 1 14.3 0 0.0 0 0.0 8 88.9

Progressive 0 0.0 3 75.0 0 0.0 1 111

)(Z: Chi sguare test. MC: Monte Carlo. *: Statistically significant at p<0.05.

Agreement=43.3%. Disagreement=56.7%.
p: p-value for association between course PET follow-up and course CECT follow-up.

A 49 years old male with pathologically proven A 46 years old female with pathologically prov-
LBCL presented by anorexia and weight 10ss, en LBCL presented with anorexia, weight loss and
referred for initial assessment and follow-up after recurrent chest infections referred for initial assess-

chemotherapy. ment and follow-up after chemotherapy.
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(A) (B)

Fig. (1): The patient is referred for initial assessment by PET/CT and CECT axial images (A) Show mass lesion at the |eft lateral wall of the
oropharynx centered upon the left tonsil region. It measures 3.5 X 4 X 4cm in dimensions with SUVmax=29.5. It is seen compromising
the oropharynx air column and encroaching upon the parapharyngeal space. Follow-up (B) After chemotherapy shows partial remission
of previous tonsillar lesion and multiple bilateral cervical lymphadenopathy right cervical level 11 lymph node which is FDG-avid
with SUVmax=12.5.

(A) (B)

Fig. (2): (A) Initial corresponding PET/CT and CECT axial images: Show anterior. Mediastinal and peri-vascular mediastinal amalgamated
noda with SUVmax=1. (B) Follow-up study after three months shows progression of alarge ill-defined amalgamated nodal massis
seen involving anterior mediastinal/retro-sternal perivascular infiltrating anterior chest wall at para-sternal region bilaterally with high
grade activity. This nodal mass globally measured 11 X 9.2 X 9cm with SUVmax=23.
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Discussion

Lymphoma comprises a histologically hetero-
geneous group of cancers derived from the immune
system cells. The hallmark of the disease isthe
enlargement and proliferation of lymph nodes or
secondary lymphoid tissues. NHL and Hodgkin
disease may also arise from or involve amost any
organ of the human body. The term extra-nodal
lymphoma has been used to describe this uncom-
mon form of lymphoid malignancy, in which there
is neoplastic proliferation at sites other than the
expected native lymph nodes or lymphoid tissues
2.

This study was conducted on 30 patients have
pathologically proven non-Hodgkin lymphoma
with age ranged between 19 to 73 and mean age
of 46.60+ 16.45 years old.

Among the 30 patients, 18 (60%) were males
and 12 (40%) were females with a higher incidence
in the males, among which 24 (80%) patients were
of B-cell type and 6 patients (20%) of T-cell type,
with a higher incidence of B-cell subtype.

Extra nodal disease refersto lymphomatous
infiltration of anatomic sites other than the lymph
nodes [2].

In our current study, extranodal involvement
was detected in 16 patients (53.3%) their distribu-
tion was as follows; head and neck: 4 patients
(13.3%), lung: 3 patients (10%), abdomen: 12
patients (40%), MSK: 10 (33.3%) patients.

Several reports showed that PET/CT can detect
more extra-nodal disease sites than PET or CT.
PET/CT was significantly better in detecting extra-
nodal lesions than CT (p<0.016) and. Of the 36
extra-nodal lesions, PET/CT detected 25 extra-
nodal lesionsversus 16 by CT [12].

We obtained similar results in our study and
supported this theory, as of 16 patients with extra
nodal lesions, PET/CT was able to detect 33 FDG-
avid lesions while CECT detected only 19/33
lesions (46.7%) with statistically significance for
PETCT p<0.16.

Head and neck involvement is the second most
common site of NHL. Primary NHL of the salivary
glandsisrelatively uncommon and most often
occursin the parotid gland. Primary lymphoma of
the thyroid gland is rare, with only about 2% of
extranodal lymphomas arising within this gland
[13].
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In this current study 4 (13.3%) patient had
extranodal sitesin the head and neck distributed
as, 2 patients (6.7%) had parotid gland involvement,
1 patient had tonsillar lesion (3.3%) while 1 patient
thyroid gland involvement.

Intrathoracic disease was noted in 40-50% of
patients with NHL at presentation pulmonary in-
volvement presents as solitary or multiple nodules
or masses, reticulonodular opacities, and consoli-
dation [14].

In our study 4 patients (13.3%) patients had
pulmonary affection inform of pulmonary nodules
and atelectatic band.

Abdominal and gastrointestinal involvement
the most commonly involved extra nodal abdominal
siteis the spleen, followed by the liver, gastroin-
testinal tract, pancreas, abdominal wall, genitouri-
nary tract, adrenal, peritoneal cavity, and biliary
tract in that order [19].

On our study among 12 (40%) patient had
extranodal abdominal non-Hodgkin lymphomathe
distribution of lesions was as follow 8 patients
(26.7%) had splenic involvement, 4 patients
(13.3%) with had liver involvement, 2 patient
(6.7%) had stomach involvement.

Muscloskeletal involvement may involve the
bone marrow or cortical bone. Primary lymphoma
of the bone accounts for less than 5% of all bone
malignancies [16] .

In current study the distribution of extranodal
muscul oskeletal affection was detected by PET/CT
in 10 patients (62%), bone marrow in 7 patients
(21.7%), cortical bone: 3 patients (9.1%), and
skeletal muscles: 1 patient (6.25%).

The degree of FDG uptake can be expressed
guantitatively by means of the Standardized Uptake
Value (SUV), it represents the activity in the lesion
in ECi/ml corrected for the weight of the patient
and the dose of FDG administered. It is useful to
know the tumor SUV before initiation of therapy
to assess tumor grade and evaluate treatment re-
sponse following radiation therapy or chemother-

apy.

The SUVmax indicates that the maximum value
of the measured value in the 2cm lesion isamore
accurate estimate of the true SUV than SUVmean.
For this reason the use of the maximum SUV
value, defined here as SUVmax, is becoming more
common.
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In current study, we had 30 patients referred
for initial assessment of non-Hodgkin lymphoma,
their SUVmax ranged from 3.70-34.0 with mean
value of 16.46+7.53 SD, the SUVmax in aggressive
type of NHL ranged from 10.5-34.0 with mean
value of 19.89+6.65 SD and that of indolent NHL
ranged from 3.70-10.0 with amean value of 7.10 £
2.49, where aggressive type of NHL is significantly
higher (p<0.01) than in indolent type.

Among the 20 patients referred for follow-up
assessment in the present study, we found that their
baseline SUVmax PET/CT examination ranged
from 3.7-34.0 with amean value of 17.57+8.54
SD, with asignificant change (p<0.046) in their
follow-up examination with SUVmax ranged from
0.0-28.0 with amean value of 11.73+9.25 SD.

In our study, among the 30 cases referred for
initial staging and according to the Ann Arbor
classification of non-Hodgkin's Lymphoma, the
cases were staged as follows;, CECT detected 6
(20%) patientsin stage |, 9 (29.3%) patientsin
stage Il, 7 (23.3%) patientsin stage |11 and 1 (3.3%)
patient in stage IV. The PET/CT detected 4 (13.3%)
patientsin stage |, 8 (26.7%) patientsin stage 1,
13 (43.3%) patientsin stage IV and significantly
identified (p<0.19). Thus, PET/CT agreed with
CECT in 13 cases (43.4%) and disagreed with it
in 17 (56.7%) cases, where PET/CT upstaged 13
cases and down staged 4 cases.

In aprevious study. PET/CT was used in initial
staging of 41 cases. PET/CT and conventional
imaging methods were concordant in the staging
of 30 patients (73.2%) and discordant in remaining
11 patients (26.8%). PET/CT upstaged 5 patients
(12%) out of the 11 discordant cases and down-
staged 6 patients (14.5%). 2 patients were upstaged
from stage | to stage Il. 1 patient from stage |1 to
stage l1l. 2 cases (4.8%) were upstaged to stage
IV, 1 patient from stage |1 to stage [V [4].

PET/CT impacts not only the staging, but also
the therapy protocol, in lymp + homa staging,
PET/CT tends to upstage rather than downstage
tumors [17].

In our study, among the 20 patients referred for
follow-up assessment after treatment according to
the sizein CECT and FDG activity in PET/CT,;
CECT showed 4 patients (20%) in complete regres-
sion, 2 patients (10%) in partial remission, 13
patients (65%) in stable disease and 1 patient (5%)
in progressive disease while PET/CT showed 7
patients (35%) in complete remission, 4 patients
(20%0) in partial remission, 0 (0.0%) patientsin
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stationary disease, 9 (45%) patientsin progressive
disease.

In alarge retrospective study they studied 151
patients with mediastinal lymphoma, 94 cases of
NHL (62.2%). The follow-up program for each
patient included 18F-FDG PET every 6 months,
results suggested lymphoma relapse in 30 of 151
patients after the completion of therapy.

Conclusion:

PET/CT combines the advantages of the excel-
lent functional information provided by PET and
the superb spatial and contrast resolution of CT ,
PET/CT imaging plays avita part in the staging
procedure, may upstage or pick up occult lesions
such as splenic, bone marrow, osseous, and gas-
trointestinal involvement which may be missed on
conventional CT.

PET/CT proved statistically to be more efficient
in follow-up studies after chemotherapy using the
Standard Uptake Value (SUV) being more related
to the functional activity of the residual tumor cells
rather than to the size of the tumor itself.

References

1- ABDELHAMID T., SAMRA M., RAMADAN H., ME-
HESSIN M. and MOKHTAR N.: Clinical prognostic
factors of diffuse large B cell non-Hodgkin lymphoma.
J. Egypt Natl. Canc. Inst., 23 (1): 17-24, 2011.

2- PAESF.M., KALKANISD.G., SSIDERASP.A. and SER-
AFINI A.N.: FDG PET/CT of extranodal involvement in
Non-Hodgkin lymphoma and Hodgkin disease. Radio-
graphics, 30: 269-91, 2010.

3- JEMAL A., SIEGEL R., WARD E.,HAO Y., XU J,
MURRAY T., et a.: Cancer statistics. CA Cancer J. Clin.,
58: 71-96, 2008.

4- RIAD R.,, OMARW., KOTB M., HAFEZ M., SIDHOM
l., ZAMZAM M., et d.: Role of PET/CT in malignant
pediatric lymphoma. Eur. J. Nucl. Med. Mol. Imaging,
37: 319-29, 2010.

5- AGALES\V., D'COSTA G.F.,, HASTAK M.S. and
SHEDGE R.K.: Primary non-Hodgkin's lymphoma of the
salivary gland: A spectrum of lymphoepithelial sialadenitis,
low-grade B-cell lymphoma of the mucosa associated
lymphoid tissue with transformation to high grade lym-
phoma. Indian J. Pathol. Microbiol., 53: 364-7, 2010.

6- TEREZAKISS. and YAHALOM J.: PET-computed tom-
ography for radiation treatment planning of lymphoma
and hematologic malignancies. PET Clin., 6: 165-75,
2011.

7- CATALANOO.A., ROSEN B.R., SAHANI D.V., HAHN
P.F., GUIMARAESA.R., VANGEL M.G., et d.: Clinica
impact of PET/MR imaging in patients with cancer un-
dergoing same-day PET/CT: Initial experiencein 134
patients-a hypothesis-generating exploratory study. Radi-
ology, 269: 857-69, 2013.



Maggie S Abd Elgawad, et al.

8- BUCHBENDER C.,HEUSNER T.A., LAUENSTEIN
T.C., BOCKISCH A. and ANTOCH G.: Oncologic
PET/MRI, part 1: Tumors of the brain, head and neck,
chest, abdomen, and pelvis. J. Nucl. Med., 53: 928-38,
2012.

9- TERASAWA T.,NIHASHI T., HOTTA T. and NAGAI
H.: 18F-FDG PET for post therapy assessment of Hodg-
kin's disease and aggressive non Hodgkin's lymphoma:
A systematic review. J. Nucl. Med., 49: 13-21, 2007.

10- KWEE T.C., KWEE R.M. and NIEVELSTEIN R.A.:
Imaging in staging of malignant lymphoma: A systematic
review. Blood, 111: 504-16, 2008.

11-ZHANG Q.Y. and FOUCAR K.: Bone marrow involvement
by Hodgkin and non-Hodgkin lymphomas. Hematol.
Oncal. Clin. North Am., 23 (4): 873-902, 2009.

12- FUEGER B.J,, YEOM K., CZERNIN J,, SAYRE JW.,
PHELPS M.E. and ALLEN-AUERBACH M.S.: Compar-
ison of CT, PET, and PET/CT for staging of patients with
indolent non-Hodgkin's lymphoma. Mal. Imaging Bial.,
11: 269-74, 2009.

1039

13- NAKAMOTO Y., TATSUMI M., HAMMOUD D., CO-
HADE C., OSMAN M.M. and WAHL R.L.: Normal FDG
distribution patterns in the head and neck: PET/CT eval-
uation. Radiology, 234: 879-85, 2005.

14- WEEKS J.C.,, YEAPB.Y., CANELLOS G.P. and SHIPP
M.A.: Value of follow-up procedures in patients with
large-cell lymphoma who achieve a complete remission.
J. Clin. Oncaol., 9: 1196-203, 2009.

15- DODD G.D.: Lymphoma of the hollow abdominal viscera.
Radiol. Clin. North Am., 28: 771-83, 2004.

16- EVEN-SAPIRE., LIEVSHITZ G., PERRY C,, et al.:
Fluorine-18 Fluorodeoxyglucose PET/CT Patterns of
Extranodal Involvement in Patients with Non-Hodgkin
Lymphoma and Hodgkin's Disease. Radiol. Clin. N. Am.,
45: 697-709, 2007.

17- RANANI P., SHASHA Y., PERRY C., METSER U.,
NAPARSTEK E., APTER S, et a.: IsCT scan till
necessary for staging in Hodgkin and non-Hodgkin lym-
phoma patientsin the PET/CT era? Ann. Oncol., 17: 117-
22, 2006.

Aaladol) AaliWhy (39 503 9-01 zruucedt 393
Aglaedd) s Hllo pw Aa.tLu, et (A

Ayglaetll) auid o ylin of Mfllief @i

39 (Sl 398 -all ¢.93 (pe

saa3 il oyl Ao ya ISy LA Tasiy Loy gle waiat ¢ ltl] iy g okally o Ll G o581 ST cyo Lyslianlll ol 5581 a3
die ol U so @buad! fasw el Gash oo paaidll sy Lggals () cluadll jlake (o a2 caually o, LS (g0 Gl e

el dlaion] (e elliSy 5 5o Jo¥ LS

g (S gt Laaiially Suganall Jalyall gole (o8 Jo¥1 Iaadl op [53] Sue Jati Lol guall Sauspll 5u6 Liglasalll wuall ol yof
QST 98] il o Js¥ ) 3tall ot [gaativas ol (il Sl 5u2 Lashaalll (o Lastiall Yol yally i sall T Cigymall Grag s Lacid]

etall oo llall ol yall g i Butsn yad dadsiall il

rSaaspll s Lyslialll arll oyla you 3 50 g3l Sk Luad pall TEKY ) clanadl Jalaty G2 patea] 58 Lualyoll 838 (e Cisgl!
Tola o, L] iy £l Llaiay! andi 3 Laksiall TG grosall pabliall Jigsinisd) &lasyl i) puall ysay (il gaall

Ayslaadl] agall

iy (s (i 61 LS el p o3]Sl il g Sall Llatou ) gio s (53 5 50 Lash gaiall sl (sl el

sl 5o Lassall A1

LlaTea¥ ) (gta sipall U yo susad 2 lyeT JS o LoaiToe sy i gaiiall g il (s M el (35 o Lul a0l 838 umss
A yaall Aayall o3a 8 DasBially oo yall ¢ a3y e Seall RS 3tal



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

