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Abstract

Introduction: Non haemolytic febrile transfusion reactions can be prevented by leucodepletion. In spite of
effective leucodepletion, presence of platelet derived cytokines will limit the lifespan of platelets.

Objective: To analyse the effect of pre storage leuco reduction by using clinical and laboratory parameters
on packed cells and platelets.

Materials and methods: 250 units of packed cells and 250 units of platelet concentrates which were
prepared by TACE (quadruple bags were included for the study. Pre leucocyte count was done by automated
cell counter and neubauer chamber. After separation of packed cells and platelets, post leukocyte count was
done. As the number of cells was too low in platelet concentrate, Nagotte chamber was used for counting
cells. After transfusion, occurrence of NHTFR was watched for and increment of haemoglobin was noted
whenever possible.

Results: The leucoreduction was in the range of 45% to 80% in packed cell preparation and 98-99.7% in
platelet preparation. The reduction in platelet was achieved irrespective of the level of reduction in the
packed cell concentrate. However no incidence of NHTFR was noted in n 500 transfusions up followed up in
both packed cells and platelet concentrate.

Conclusions: Reduction of residual leucocytes is important in the preparation of blood components.
Utilisation of new generation filters or leuco depletion processes with better performance characteristics may
help to reduce specific leukocyte subsets as well as activation of inflammatory system such as cytokines,
which will improve the quality of the component prepared.

Keywords: Packed cells; Platelet concentrate; Leucoreduction; Blood components.

Original article

Introduction

The improvement of transfusion medicine
technology is an ongoing process primarily
directed at increasing the safety of allogeneic
blood component transfusions for recipients[1].
Febrile non-haemolytic transfusion reactions
due to leukoagglutinins are frequently seen in
patients who have been given multiple blood

transfusions[2]. Multiple blood transfusions
may lead to the production of leukocyte
antibody which in many cases is responsible
for non-haemolytic febrile transfusion reaction.
The severity of these reactions depends on the
number of leukocytes present in the transfused
blood[3]. Leukocytes have the ability to
distinguish between self-cells (body’s own cells)
and foreign (allogeneic) cells on the basis of
human leukocyte antigen(HLA) proteins that
are present on cell membrane and are
effectively unique to a person. During allogeneic

© Red Flower Publication Pvt. Ltd.
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blood transfusion person receives a large
number of allogeneic donor leukocytes and
these are recognized as foreign cells by recipient
immune system which leads to several adverse
reactions. Leukocyte depleted blood
transfusion is recommended to avoid such
leukocyte mediated adverse reactions[4].

Leukocytes can be separated on the basis of
their size, dielectric properties, affinity
separation, freeze thawing and centrifugation,
but all these methods are time consuming and
costly. Filtration is another method for
leukocyte depletion, which is comparatively
less expensive and more efficient as it gives more
than 90% of leukodepletion of blood along with
minimal loss of cells. However, present
filtration procedures also have some limitations
as they work efficiently with blood
components but not with whole blood and
show nonspecific adhesion of large number of
platelets and red blood cells along with
leukocytes. With this background, we
evaluated the effect of pre-storage
leukoreduction by using clinical and laboratory
parameters on packed red cells and platelets,
which are the most common components used.

Material and methods

The study was prospective in nature and was
done during the period from December 1 2009
to November 30, 2010 at St.John’s Medical
College Hospital, Bangalore.

Leukodepletion

At the time of component preparation leuko
reduction was done using T-ACE automatic
component separator. The samples were
collected before and after leuko reduction to
assess the level of leuko reduction.

After collection of samples the following
parameters were evaluated.

1. Haemoglobin by automated cell counter,
SLS-Haemoglobin method.

2. Total WBC count by using Neubauer
counting chamber for leuko reduced
packed RBCs.

3. Total WBC count using Negotte counting
chamber for leuko reduced platelets.

After the issue of packed red cells and
platelets which were assessed for leuko
reduction, the patients to whom the units were
issued were followed up.

 The clinical parameters included

1. The demographic details of the patient
transfused

2. Haemoglobin increment.

3. Presence or absence of any febrile non-
haemolytic reactions and time of onset.
Follow up was done for 48 hours after
transfusion.

The clinical and laboratory parameters thus
obtained were correlated to study the level and
effect of leuko reduction.

Results

A total of 500 units (250 units of Packed cells
and 250 units of platelets) randomly selected
during the study period were included. All
units were screened for HIV, Hepatitis B and
C, Malaria and for syphilis by VDRL as per
the standard protocols followed in the blood
bank.

Packed red cell concentrates

Leukocyte depletion of the 250 packed cells
was in the range of 45% to 80%. After
calculating the level of depletion from the
samples, the units were categorized into 4 types
to see the efficacy of the process.

1. Bags with a leukoreduction of < 1000 cells/
micro litre

2. Bags with a leukoreduction > 1000 but <
2000 cells/ micro litre

3. Bags with a leukoreduction of >2000 but
<4000 cells/micro litre

4. Bags with a leukoreduction of > 4000 Cells/
micro litre

There were 29 bags in the first category, 77
bags in the second category, 95 bags in the third

Arun Bhattathiri & Karuna Rameshkumar / Prestorage Leuco Reduction of Blood Components
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category and 51 bags in the fourth category.
This indicated only in 20% of units, the
maximum level was achieved. This was
probably due to the some retained buffy coat
sticking to the primary bag and in the tube after
the first spin which will get mixed with packed
cell concentrate.

The maximum utilization of packed cells was
from the OPD, where children with thalassemia
received the units. The next ones which utilized
maximum were Paediatric ICU (22 units) and
Obstetric ICU (25units). A total of 100 units
were issued to all other wards combined
including surgery department and operation
Theatre. The other wards include cardio
thoracic ward, paediatric intensive care,
urology, emergency medicine, orthopaedics,
gynaecology, neonatal wards, oncology,
emergency, and those which are released to
outside the hospital. The indications given is
represented as pie chart (Figure 1) As
mentioned earlier, the maximum utilization
was in the OPD for thalassemia children
followed by obstetrics and female medical ward
for anaemia.

The Haemoglobin increment was followed
up whenever possible. An increment of 0.9 g/
dl to 1.0 g/dl of haemoglobin increment was

units less than 255mg with an average
increment of 0.7 to 0.8g/dl.   Post transfusion
haemolytic or non haemolytic febrile
transfusion in patients who has been
transfused with these units was also observed
in this study. No such reactions were reported
during this study.

In platelet concentrates the leuko reduction
was divided into 2 categories- Units with a total
leukocyte count of less than 25 cells /cu mm
and units with total leukocyte count of greater
than 25 cells /cu mm. In 25% of the units, the
maximum reduction was achieved. As the
numbers of cells were very less, Nagotte
chamber was used. As the platelet concentrates
were given as two to five units per patient, the
increment could not be calculated per bag. The
leuko reduced platelet concentrates were also
followed for any reaction in the patient, but
no adverse reactions were observed.

Discussion

The reasons of reduced efficiency of leuko
reduction in packed red cell concentrates may
be several.  The study was done in quadruple
blood units only, so that both packed red cells
and platelets can be prepared from same unit.
All the bags which used for blood collection
did not have an in built filter.  TACE–I exerts
pressure on the main bag to separate the
components after centrifugation. The
instrument pushes the bag from top to bottom
which will allows the flow of plasma first
followed by buffy coat to the buffy coat bag.
The amount of buffy coat collected is
dependent on the weight of buffy coat bag.
There are no optical sensors for the buffy coat
bag. During separation time, some of the buffy
coat sticks to the primary bag and some amount
of buffy coat layer get retained in the tubing
and in the primary bag. After plasma
separation, when the residual plasma in the
platelet bag is allowed to flow into the primary
bag, this may gets mixed up with the retained
buffy coat layers in the tubing from the primary
bag.

THALASEMIA

ANEMIA

BLEEDING

DIALYSIS

OTHERS

Figure 1: Indications for utilisation

The indications are represented as a pie
chart.  Anaemia ranked 1st followed by

others.

observed in this study with an average of 0.7g/
dl increment. When the weight of the bag was
correlated with haemoglobin increment, the
units which have weight more than 270mg
showed an increment of 1.0g/dl of
haemoglobin probably because they had a
higher haematocrit, whereas it decreased in
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In contrast a higher level of leuko depletion
was obtained in platelet concentrates. The
platelet concentrates were prepared by buffy
coat method. In this method the buffy coat bag
was allowed to hang for a at least one hour
before centrifugation. The low spin
centrifugation of the buffy coat bag resulted in
settling of WBCs leaving behind plasma rich
in platelets and thus a higher amount of
leukodepletion is achieved.

Factors influencing the occurrence of reactions

Irrespective of the level of leukoreduction,
no reactions were observed during  the study.
The practice of use of anti histamine drugs as
pre medication to the recipient before
transfusion may be one of the reasons for non
occurrence of such reactions. The sample size
of the study was only 250 units of packed red
cell concentrates and 250 units of platelet
concentrates.  Since this sample size is only a
small fraction of the total number of
transfusions per year in the hospital, the
probability of getting a transfusion reaction
also is lower.

The largest prospective randomized study of
leukoreduction which enrolled 2780 patients
documented no differences in the outcome
measures studied, including in-hospital
mortality, hospital length of stay, intensive care
unit length of stay, and postoperative length
of stay, antibiotic usage, and readmission rate.
Subgroup analyses based on age, sex, amount
of blood transfused, and category of surgical
procedure showed no effect of leukocyte
reduction. The patients who received
leukocyte- reduced blood exhibited a lower
incidence of febrile reactions (p =< 0.06)5.

Pathogen inactivation

The concept of pathogen inactivation in
blood components is to reduce the residual risk
of known pathogens and to effectively
eliminate new, yet unknown pathogens.
However, the different approaches advocated
such as use of toxic or mutagenic chemicals

increase the blood safety without
compromising the product efficacy or causing
adverse effects, The choice of a pathogen
reduction approach depends on whether it is
used to treat components for transfusion such
as RBC, PLT and plasma, or for products
manufactured from the plasma. Two distinct
methods, methylene blue (MB) and solvent-
detergent (SD) are currently employed for the
treatment of plasma intended for transfusion6.
MB is a phenothiazine colorant that inactivates
most viruses and bacteria after exposure to
visible light. While it has the advantage of being
useful for single plasma units, its ineffectiveness
against intracellular pathogens and probable
interaction with coagulation factors
considerably reduce its efficacy. The SD
approach acts by disrupting the envelope
proteins of targeted pathogens, thus
compromising the integrity of the pathogen
and rendering it non infectious. This approach
is used on small pools of plasma. The limitation
of this technique is that it is not active against
non-enveloped pathogens, and that levels of
coagulation factors such as protein S may be
decreased significantly by some of the SD
treatment methods.

All the units were screened for transfusion
transmitted diseases as per protocol and none
of the units had been positive for any of them.
Finally, other than the reduction of incidence
of adverse reactions, utilisation of new
generation filters or leuko reduction processes
with better performance characteristics may
help   to reduce specific leukocyte subsets as
well as activation of inflammatory system
which will improve the quality of the
component prepared.
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Introduction

Tuberculosis is an ancient disease which
continues to haunt us even into the new
millennium. It is one of the oldest and
commonest infectious diseases. Detected as far
back as 10,000 BC it still remains a major public
health problem world wide.

Tuberculosis commonly affects the lung but
extrapulmonary tuberculosis is not
uncommon. Tuberculous pleuritis is one of the
two most common extrapulmonary
manifestations of TB, the other being lymphatic

involvement. Tuberculosis remains the most
common cause of pleural effusion in countries
where it is highly endemic and with the
increase of HIV infection, the incidence of
pleural effusion in tuberculosis patients is on
rise. Tuberculous pleural effusion (TPE)
traditionally affected adolescents and young
adults between 28-40 yrs.

Diagnosis of pulmonary TB is confirmed
mainly by sputum examination for AFB.
However, the diagnosis of tuberculous pleural
effusion requires special investigations like
pleural fluid biochemistry and cytology,as
Pleural fluid staining for AFB is usually
negative. The use of biological markers in the
diagnosis of tuberculous pleural effusion is a
breakthrough Adenosine deaminase (ADA)
has been proposed to be a useful surrogate
marker for TB in pleural, peritoneal and
pericardial fluids. Many studies in different

Abstract

 Tuberculosis is an oldest and common infectious disease. Detected as far back as 10,000 BC it still remains
a major public health problem world wide The use of biological markers in the diagnosis of tuberculous
pleural effusion (TPE) is a breakthrough Adenosine deaminase(ADA) has been proposed to be a useful
surrogate marker for TB in pleural, peritoneal and pericardial fluids. Although sensitive it is not a specific
diagnostic tool, but combined with other tests the sensitivity can be increased. Materials&methods; 100
patients of suspected TPE were studied .Sensitivity and specificity of pleural fluid ADA alone and in
combination with Mantoux test, pleural fluid cytology studied. Conclusion; pleural fluid ADA (>63U/L)
alone was essentially diagnostic of TPE, between 40-63U/L it is highly suspicious of TPE along with >50%
lymphocytes in pleural fluid confirms the diagnosis.
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parts of the world have confirmed high
sensitivity (77-100%) and specificity (86%) at
a predetermined cut off value for early
diagnosis of TPE. Although sensitive it is not a
specific diagnostic tool, but combined with
other tests the sensitivity can be increased.

Hence this study is being undertaken to
evaluate the role of combined use of pleural
fluid ADA, cytology and Mantoux test (MT)
in diagnosis of TPE.

Materials & Methods

100 patients both out patients and inpatients
suspected to be a tuberculosis were studied. A
detailed history was taken and a thorough
physical examination was done. Following
investigations was performed on all:

1. Chest radiograph, PA view (lateral or
decubitus)- site noted and size of pleural
effusion was graded (Minimal-fluid<1/3 rd
of hemithorax, Moderate-1/3 rd - 2/3rd of
hemithorax, Massive- >2/3 rd of the
hemithorax)

2. Where ever indicated three samples
sputum smear for acid fast bacilli by Ziehl-
Neelson staining.

3. Mantoux test using 5TU (intermediate
strength)

4. Pleuralfluid

ADA level estimated by spectrophotometer
(Galanti and Guisti)

• Cytology: totalcount, differential count,
any atypical cells.

• Pleura fluid for AFB culture using
Lowenstein Jensen medium whenever

feasible.

All the cases were finally grouped as
tuberculous or non tuberculous.

Tuberculous

Absolute criteria:

1. Pleural fluid/sputum smear revealed
Mycobacterium tuberculosis on Ziehl-
Neelsen staining.

2. Pleural fluid/pleural biopsy specimen/
sputum grew Mycobacterium tuberculosis
on Lowenstein-Jensen culture.

3. Histopathological evidence suggestive of
tuberculosis in pleural biopsy specimen/
palpable lymph nodes or other tissue sites.

Suggestive criteria

1. History of fever, pleuritic chest pain,
malaise, anorexia, weight loss and features
of toxemia consistent with the clinical
presentation of TPE.

2. Good response to antituberculosis
treatment.

TPE was diagnosed if any one of the absolute
criteria or both of the suggestive criteria were
present.

Non tuberculous

1. Malignant pleural effusion- Cytological or
histopathologically proven cases.

2. Parapneumonic-with suggestive clinical
symptoms and good response to antibiotic
course.

3. Transudates due to congestive cardiac
failure and relieved with diuretics.

Patients under tuberculous group were put
on anti tubercular drugs either DOTS CAT I
or III accordingly. Follow-up was done at 15
days, 1, 2 months and clinical and radiological
improvement noted. Those with suspected
parapneumonic were put on antibiotics.

Results

In our study, Tuberculosis was the most
common cause of pleural effusions encountered
(74%), followed by malignancy (18%).
However, malignant effusion was the most
common among non tuberculous cases. (table
1)

74.32% of the tuberculous pleural effusion
cases were observed below the age of 50 years.
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Parameters No. of
Cases

%

Tuberculous (TB) 74 74

Non Tuberculous (NTB) 26 26

Malignancy (M) 18 18

Synpneumonic (SP) 6 6

Transudate (T) 2 2

Table 1: Distribution of Etiology of Pleural
Effusion in the Study Population

Symptoms TB NTB
No. % No. %

Cough Dry 37 50.00% 5 19.23%
Productive 35 47.30% 6 23.08%
Chest pain 47 63.51% 15 57.69%
Dyspnea 30 40.54% 20 76.92%

Fever 64 86.49% 14 53.85%
Anorexia 58 78.38% 18 69.23%

Weight loss 17 22.97% 13 50.00%
Hemoptysis 9 12.16% 4 15.38%

Table 2: Clinical Symptoms in Study Popu-
lation

TB NTB Total

Positive 50 0 50
Negative 24 26 50

Total 74 26 100

Table 3: Result of Pleural Fluid ADA at 63
U/L Cutoff Values

Sensitivity 67.57%

Specificity 100%

Positive Predictive Value 100%

Negative Predictive Value - 52%

False Negatives 0%

False Positives 32.43%

TB NTB Total

Positive 62 1 63
Negative 12 25 37

Total 74 26 100

Table 4: Result of Combination of ADA
and Cytology in Diagnosis of Tuberculous

Pleural Effusion (ADA > 40U/L and
Cytology >50% Lymphocytes)

Sensitivity 83.78%

Specificity 96.15%

Positive Predictive Value - 98.41%

Negative Predictive Value - 67.57%

TB NTB Total

Positive 35 3 38
Negative 39 23 62

Total 74 26 100

Table 5: Result of combining cytology and
Mantoux test in Diagnosing TPE

(Lymphocytes >50% and Mantoux test
positive)

Sensitivity 47.30%

Specificity- 88.46%

Positive Predictive Value - 92.11%

Negative Predictive Value - 37.10%

TB NTB Total

Positive 35 2 37
Negative 39 24 63

Total 74 26 100

Table 6: Result of Combining ADA and
Mantoux test in Diagnosing TPE

(ADA >40 U/L and Mantoux test positive)

Sensitivity 47.30%

Specificity 92.31%

Positive Predictive Value - 94.59%

Negative Predictive Value - 38.10%

TB NTB Total

Positive 34 1 35
Negative 40 25 65

Total 74 26 100

Table 7: Combined Role of ADA, Cytology
and Mantoux test in the diagnosis of TPE

(ADA > 40 U/L + Cytology >50%
lymphocytes + Mantoux test – positive)

Sensitivity 45.95%

Specificity 96.15%

Positive Predictive Value 97.14%

Negative Predictive Value 38.46%
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Majority (44.59%) were found in the age group
of 21-30 yrs. Mean age was 39.45yrs (Range
15-75).Majority of cases among malignant
etiology (66.67%) were found above the age of
50 years with a mean age of 58 years. Male
preponderance was observed in the study both
among tuberculous and non tuberculous
group. In both the groups’ majority of patients
hailed from a rural locality. In the study
population, 65% were either smokers or ex-
smokers. 24% were either alcoholic or ex-
alcoholics. 27% of them were indulges in both
smoking and alcoholism. Among the
tuberculous group cough was the commonest
symptom (97.3%) followed by fever and
anorexia (86.49%), chest pain (63.51%).In
malignant cases, dyspnea was the most
common (76.92%) followed by chest pain
(57.69%) and weight loss (50%).Hemoptysis
was little more common in malignant cases
(15.38%) than the Tuberculosis group (12.16%).
(table 2)

18 patients (24.32%) of tuberculous pleural
effusion presented with associated
parenchymal lesions in the chest x-
ray.Majority (20.27%) showed minimal
infiltration shadows. Consolidation was the
major associated finding (34.62%) in the non-
tuberculous group. Majority (58.11%) of the
tuberculous pleural effusion were of moderate
size occupying 1/3rd to 2/3rd of the hemi
thorax. All the 7 (26.92%) massive pleural
effusion among non-tuberculous group were
proved to be of malignant etiology. Among the
tuberculous pleural effusion cases 51.42% gave
positive result while only 23.07% were
Mantoux test positive among the non

tuberculous group. The mean total WBC count
in the tuberculous group was 1761.82cells/
mm3of which majority (73.32%) were
lymphocytes. Lymphocyte predominance was
also seen in malignant pleural effusion. All
synpneumonic effusions showed neutrophil
predominance (77.17%). 70 of 74 i.e. 94.59%
of tuberculous cases and 14 of 18 i.e. 77.78%
of malignant cases showed lymphocyte
predominance (>50%) in pleural fluid
cytology. A typical cells suggestive of malignant
origin were found in 17 of 18 (94.4%) cases of
malignant pleural effusion.

The pleural fluid ADA level was in the range
of (13-157 U/L) among the tuberculous cases
with a mean value of 76.29±30.91 U/L.The
mean value of ADA among non tuberculous
cases was 26.77±19.09 U/L. A definitive
diagnosis of tuberculous pleural effusion can
be made at ADA level above 63U/L, as
Specificity of 100% was obtained at a cut off
value of 63U/L, but the sensitivity of the test
dropped to a low 67.57%. (table 3)

Results of various tests, and the individual
sensitivity and specificity are given below. The
combination of tests also compared with each
other, after all tests Pleural fluid ADA with
sensitivity of 89.18% and specificity of 84.61%
emerged as a single best diagnostic test for
tuberculous pleural effusion with sensitivity of
89.18% and specificity 84.61% at 40 U/L cut-
off level.(table.4,5,6,7,).

Combined use of pleural fluid ADA and
lymphocyte predominance was found to
increase the specificity to 96.14% with 98.41%
positive predictive value.(table.8)

Test/Criteria Sensitivity Specificity PPV* NPV**

ADA >40 U/L 89.18% 84.61% 94.29% 73.33%
ADA >63 U/L 67.57% 100% 100% 52%
Mantoux test 51.43% 76.92% 85.71% 37.03%
ADA >40 U/L+>50% lymphocytes 83.78% 96.15% 98.41% 67.57%
ADA >40 U/L+ positive Mantoux test 47.30% 92.31% 94.59% 38.10%
MT positive + >50% lymphocytes 47.30% 88.46% 92.11% 37.10%

ADA >40 U/L, positive Mantoux test
& >50% lymphocytes

45.95% 96.15% 97.14% 38.46%

Table 8: Comparison of Various Tests and Their Combinations in the Diagnosis of TPE

*PPV- positive predictive value; **NPV- negative predictive value
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Discussion

  Definitive diagnosis of TPE depends on the
demonstration of tubercle bacilli in the sputum,
pleural fluid or pleural biopsy specimen or the
demonstration of granulomas in the pleural
biopsy.Smears of pleural fluid for mycobacteria
are usually negative and pleural fluid cultures
are positive for Mycobacteria in fewer than
40%[1,2]. BACTEC culture provides higher
yield and faster results (18 days; 3-40 days)
when compared to conventional cultures
(33.5days; 21-48 days) [3]. But, All these above
tests are either time consuming or invasive.
Hence was the need for a simple and sensitive
test for the diagnosis of TPE.

Mantoux test

 Ocana et al[4] of Spain in their study of 221
cases of pleural and peritoneal fluids of which
46 were TPE noted that 33(68.7%) were
tuberculin positive.Epstein et al[5], found that
of 23 TPE cases 11 of the 13 patients (73%) for
whom MT result was avaible were positive.
Seibert et al[6] from Alabama studied 70
patients of TPE and found that 93% were MT
positive. The positivity of MT was 95% in
patients associated with parenchymal lesions
also and 91% in patients with isolated pleural
effusion. Pedro et al[2] of Spain conducted a
study on 254 patients of TPE and found that
tuberculin skin test was positive in only
109(66.5%) of the cases. Maria Virjinia et al[7]
in their study of 140 cases of pleural effusion
noted that MT was positive in 50% confirmed
and 70.6% probable TPE cases. It was also
found that 35% of the patients with effusion
due to non tuberculous etiology also gave a
positive response to MT giving it a sensitivity
of 50% and a specificity of 64.4% in the
diagnosis of TPE.

All these studies used only MT as diagnostic
tool and found that it had low sensitivity and
specificity

Pleural fluid cytology

Pleural fluid analysis is useful in the
diagnosis of tuberculous pleuritis. Grossly it’s

a clear, straw colored odourless non viscid fluid
commonly and haemorrhagic at times.
Invariably an exudate with protien level >5g/
dl frequently with raised LDH and decreased
glucose level [8]. If eosinophils are found in
pleural fluid in significant numbers (>10%) one
can virtually exclude the diagnosis of TPE,
unless patient has a pneumothorax or has had
a previous aspiration [8]. Studies have
confirmed that patients with TPE rarely
contain >5% mesothelial cells in their pleural
fluid [910]. Unfortunately, the absence of
mesothelial cells is not diagnostic of TB. Any
condition in which the pleural surfaces are
extensively involved by an inflammatory
process, mesothelial cells are not found in the
pleural fluid.

 Pettersson et al[11] studied the diagnostic
value of total and differential WBC counts in
140 pleural effusion patients. Total counts were
higher in exudates. A lymphocyte
predominance (>80% of all leukocytes) was
seen in 29 of the 31 (93.5%) of TPE cases.
However 18 of 24 (75%) fluids of malignant
origin also showed lymphocyte predominance.
None of the TPE cases had >10% eosinophils.
Hence they concluded that lymphocyte
predominance was not characteristic
particularly of TPE but also in those of
malignant etiology. So it is not disease specific.
Epstein et al[5] in their study found that of 23
TPE cases only 54% had lymphocyte
predominence which was much less as
compared to previous studies.

Pedra et al[2] studied 254 cases of TPE and
found that about 93% had >50% lymphocytes
in their differential counts with mean value of
77%.In a much recent study at Peshawar,
Anwar et al[12] performed pleural biopsy
using Abraham’s needle to establish the
etiology of 74 patients with lymphocyte
predominant exudative pleural effusion. In
71.1% of cases in which a definite
histopathological diagnosis was established.
52.7% had tuberculous and 18.9% had a
malignant etiology to their pleural effusions.
They concluded that tuberculosis followed by
malignancy were the most common causes of
lymphocytic exudative pleural effusion.
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Pleural fuild ADA

ADA level is ten times higher in lymphocytes
than in erythrocytes and particularly in T-
lymphocytes with variations according to
cellular differentiation. ADA plays a part in
the differentiation of lymphoid cells and the
maturation of monocytes to macrophages [13].
For this reason ADA has been looked on as a
marker of cell mediated immunity which
encompasses the delayed hypersensitivity
reaction.

Ocana et al[2,4] measured ADA in 221
patients of pleural and peritoneal effusions. All
patients with a pleural fluid ADA level of >70
U/L had tuberculous etiology and no patient
with ADA <40 U/L had TPE. In D.K. Gupta
et al[14] study of 53 cases of pleural effusion
found that the mean ADA level in those of
tuberculous origin was 77.7 U/L in contrast
to 14.5 U/L in cases of malignant
effusion.Rajendra Prasad et al[15] studied 47
cases of pleural effusion and found that at 30
U/L cut off value the sensitivity and specificity
of ADA for diagnosing TPE was 100%.L
Valdes et al[40] in their study of 405 patients
of pleural effusion of various etiology found
the mean value of ADA in cases of TPE 107.5
U/L. Also a sensitivity of 100% and specificity
of 95% at 47 U/L cut off value. In a recent
study, Gaga et al[16] of Athens found that with
calorimetric determination of ADA by Guisti,
its mean value was noted as 94 U/L in
tuberculous and 28 U/L in non tuberculous
cases. The sensitivity and specificity for TPE
was calculated to be 97% both.

Likewise several studies have been
conducted by many since 1983. It has been
suggested that an elevated pleural fluid ADA
level predicts TPE with a sensitivity of 90-100%
and a specificity of 89-100% when the Giusti
method. The reported cut off value varies
between 33-50 U/L[20]. In regions with a high
prevalence of TB and in patient groups with a
low risk of other causes of pleurisy the positive
predictive value of this marker is increased. In
lower incidence of TB the positive predictive
value decreases and so there is higher likelihood
that a test would give a false positive test.

The majority of ADA in TPE is ADA2
whereas ADA1 is found to be the predominent

form in parapnuemonic and empyema
cases[17]. Thus this separation of ADA activity
into ADA1 and ADA2 will alleviate a major
limitation in distinguishing TPE from
parapnuemonic empyemas. The ADA1 to
ADA ratio will slightly increase the sensitivity
and specificity of ADA in diagnosing TPE but
is found not to be cost effective in vast majority
of cases. Nevertheless an ADA1 to total ADA
ratio in fluid > 0.42 is a good indicator of TB
[17, 18]. This test is still not widely available in
the market. Studies have reported that pleural
fluid ADA level didn’t vary with the HIV
status of the patient which is another plus point
for countries gripped by the HIV and AIDS
pandemic [19].

As noted though ADA has both good
sensitivity and specificity, the specificity needs
to be further increased. Hence use of another
test in combination is being evaluated since a
few years. The combination tests need to be
simple, easily available and cost effective. As
an answer to the search, many workers have
been evaluating the use of cytology and cell
counts in pleural fluid. It has been noted that
in addition to ADA of >40 U/L if the
diagnostic criteria for TPE also includes a
pleural fluid lymphocyte to neurophil ratio
>0.75, the specificity is increased [8].

Burgess L.J. et al[20] studied 303 cases of
pleural effusion of which 143(58%) were TPE.
The ADA in TPE at cut off value of 50 U/L
showed a sensitivity of 91% and specificity of
81%. 6 non tuberculous cases were
misclassified with ADA >50 U/L criteria alone.
So when lymphocyte neutrophil ratio of > or
equal to 0.75 was also considered, 17 patients
of TPE were omitted. But 13 of these were also
misclassified when only an ADA criterion was
used. Though the sensitivity decreased from
91% to 88%, the specificity of the tests increased
from 81% to a gross of 95%. Maria et al[7] of
Columbia in their study of 140 pleural effusion
cases, 42 were of confirmed tuberculous origin
and 19 were probably TPE. The mean ADA
value was higher in TPE with a sensitivity and
specificity of 88% and 86% respectively at a
cut off value of 47 U/L. They also noted that
MT performed in the cases gave a sensitivity
of 50% and specificity of 64.4%. When both
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criteria of ADA >47 U/L and a positive
response to MT was considered together, the
sensitivity reduced to 46.9% but the specificity
increased to a high 94.9%. These studies show
that ADA with a high sensitivity and specificity
is a good screening as well as a confirmative
test in TPE. Its specificity can be further
increased by combining pleural fluid cytology
and/or MT thus decreasing the few false
positive results.

In our present study of 100 cases of pleural
effusions carried out in during 1 year period,
the role of combined use of pleural fluid ADA,
cytology and Mantoux test in the diagnosis of
tuberculous pleural effusion was evaluated.

Mean ADA of pleural fluid was 76.29±30.91
U/L in TPE and 26.77±19.09 U/L in non-
tuberculous cases. The difference in ADA
values were statistically significant between
TPE v/s Malignancy (p<0.001)   and TPE v/s
Synpneumonic (p<0.01).

In TPE, pleural fluid ADA at a cut off level
of 40U/L showed a sensitivity, specificity,
positive predictive value and negative
predictive value of 89.18%, 84.61%, 94.29%
and 73.33% respectively, specificity of 100%
was obtained at a higher cut off value of 63U/
L but the sensitivity decreased to 67.57%. On
combining the criteria of ADA > 40U/L and
lymphocyte predominance (>50%) in TPE
cases, though the sensitivity decreased to
83.78%, the specificity increased to 96.15%.
PPV was a high 98.41% and NPV was 67.57%.
When the criteria of ADA > 40U/L and
positive Mantoux test  were used in
combination in TPE, the sensitivity was a low
47.30% and specificity was found to be 92.31%.
PPV and NPV were 94.59% and 38.10%
respectively.

All the three criteria – ADA > 40U/L,
lymphocyte predominance (>50%) and positive
Mantoux test when used in combination
resulted in sensitivity 45.95% and specificity
of 96.15%. It shows that sensitivity further
decreased without any increase in specificity.
Thus combination of Mantoux test with
pleural fluid ADA and cytology had no added
value.

At the end of this study, pleural fluid ADA
emerged as a single best sensitive test with fair
specificity as well. It being a simple and less
time consuming test is an added advantage.
Tuberculosis still remains the leading cause of
pleural effusion and ADA with good positive
predictive value is a valuable time sparing
diagnostic tool. But since it can still give false
positive results caution is advised. The use of
combination of pleural fluid ADA and
differential cell counts will help in further
increasing the specificity.

Conclusion

Finally, it can be concluded from the present
study that pleural fluid ADA, cytology and
Mantoux test combination can be used in the
differential diagnosis of pleural effusion as
follows:

• In a clinically suspected case of tuberculous
pleural effusion if the pleural fluid ADA is
>63U/L, it is essentially diagnostic of TPE.

• However if ADA is between 40-63U/L it
is highly suspicious of TPE, and then the
cytology report will aid in confirming the
diagnosis. A lymphocytic exudate (>50%)
with high ADA value (>40U/L) is highly
suggestive of tuberculous pleural effusion.

• Pleural fluid ADA >40U/L and a positive
Mantoux test also increases the specificity
of diagnosis.

• A lymphocytic exudate (>50%) with low
ADA (<40U/L) is more in favour of non
haematologic malignancies.
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Abstract:

Aim of Present Study, to show the immune status of Non-Hodgkin’s lymphoma patients we have cauter-
ized again them according to stage wise also to study immune status (cellular as well as Hum oral) of these
patients. Our studies reveal the status of patients which is help full for there treatment as well as there
improvement status.

Key words:  NHL (Non Hodgkin’s lymphoma); B cell (B lymphocyte); IgM (Immunoglobulin M); IgG
(Immunoglobulin G); IgA (Immunoglobulin A); IgE (Immunoglobulin E); IgD (Immunoglobulin D).

Introduction

Lymphoma is malignant tumor of immune
system which develops in the lymphatic system
of an individual originates from lymph nodes.
Enlargement – of lymph node is painless,
discrete and from in other symptoms, loss of
weight, fever and sweating. In this certain type
of lyrnph cell, being to divide and multiply
abnormally in the lymph nods. There cells
spend and disseminated to other part of body
like lungs spleen, line and bone marrow.

Non Hodgkin’s lymphomas appear to

represent tumor of immune response. (lukes et
al. 1975)

The hum oral immunity, which is also called
as anti body mediated immunity, needs
antibody to play important role in the
protection from infections. These antibodies are
gamma globulins. These are live classes of
immunoglobulin ie IgG, IgM, IgA, IgE, IgD
Synthesized by B cells. When B cells are
stimulated, they divide and transform into
plasma cells, which synthesize
immunoglobulin generally in lymphomas cell
mediated immunity suppressed but in certain
cases of NHL which are B cell origin hum oral
immunity is also suppress. The majority of NHL
cases are B cell origin.

Antigenic ally Stimulated B Cells undergoes
blast- transformation, becoming successively
plasma blasts, intermediate transitional cells
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and; plasma cells the mature plasma cell is the
antibody secreting cell.

Plasma cell is end cells and has a short life
span of two as three days. A plasma cell only
makes an antibody of Single specificity of a
single immunoglobulin class.

Aims and objective

Our aims of study are to identify the deficit
part of the system (immune) by using different
parameter. And objectives are to identify and
isolate the abnormal cell which ore playing
important role. Indifferent stage of disease.

Review of literature

Non Hodgkin’s lymphoma is the disorders
involving primarily the lymphoid tissue. NHL
is originated from lymphoid tissues. They are
of monoclonal origin. These disorders are lethal
unless controlled or eradicated through
therapy.

Data et al. (1971) reported elevated level of
IgG in Non Hodgkin’s lymphoma (NHL) which
is an important component of humoral
immunity.

Piessens, et al. (1973) reported that in NHL
cases peripheral. blood lymphocyte carrying
surface immunoglobulin (B cells) function was
decreased or impaired.

Gajlpeczalska, et al. 1973, reported the
decrease in number and functional impairment
in surface immunoglobulin bearing B
lymphocyte in NHL subject.

Alexanion (1975), reported that Non
Hodgkin’s lymphoma (NHL) of B cells may be
associated with abnormal serum
immunoglobulin and antibody deficiency.
Same observation was reported by murray
(1980).

Crispen, et al. (1976) reported a 74%
reduction in different cells of all type of child
cancer.

Jones, et al. Hancock, et al (1977) advani et.al
(1980) reported impairment of delayed hyper-
sensitivity and abnormalities of blood. T-Cell
functions in NHL patients.

Bjorkholm, (1978) reported that cell
mediated immunity is selectively impaired in
virtually all entreated patients.

Lichtenstein and taylor (1980), reported that
the incidence of quantitative immunoglobulin
abnormalities in patients with T – cells
lymphoma and B cells lymphoma.

Kumar and penney (1980), reported that in
early stage of non Hodgkin’s lymphoma
abnormalities of immunological function are
usually minimal but impairment of both
antibody and cell mediated immunity is often
noted in advanced disease.

Lindemalm, et al. (1983) concluded that
functional abnormalities of both T and B
lymphocyte in non Hodgkin’s lymphoma are
closely related to the presence of active disease.

Buchi et al. (1984) Studied the lymphocyte
population in the blood of patient with
leukaemic non Hodgkin’s lymphoma. A
statistically significant decrease in at both the
T and B cells were detected in low grand-
malignant lymphoma (LGML) as well as
lymphocyte was not found to be altered in both
high grade malignant lymphoma (HGML), the
number of the circulating B Lymphocyte was
not found to be altered in both HGML and
LGML.

Material and Methods

Study done to test the immune states of the
patient of non Hodgkin’s lymphoma. The
patients were the diagnosed cases of NHL
(cancer hospital & research Institute Gwalior)
nub. Of cases were – 55.

Control – Same

We had taken all records of the patients.
From there.

For the blood collection – we took 5ml of
patient blood for. Serum isolation as well as
for Heparinied Blood for other Parameters.

Parameters for study of Immune status of
patients.
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1. Estimation of total protein.

2. Estimation of Gamma globulin and A, G
ruto

3. Estimation of Immunoglobulin IgG and Igm

4. Absolute lymphocyte count

5. Quantization of T and B cells.

We separated lymphocyte, after washing,
we had taken 1 ml of RPMI Medium and add
to there washed cells and put 10% fetal calf
serum (FCS).

B cells Detection done by EAC Rosetting
(1978).

Total protein determination done by lowry
et al. (1957).

Total gamma globulin estimation by
electrophoresis kohn J. et al. (1960) and gamma
globulin by varley (1940).

Estimation of IgG by Mancini et al 1965.

And purified the IgG as per method of
Mckinney and pertinson (1987) The
semipurified IgG was further purified by
Colum chromatography using sephadex G 200
in a glass column of 80x2.5 cm.

Quantization of IgG done by Mancini et.al
(1965).

Estimation of IgM is done in two steps.

1. Purification of IgM as antigen (weir 1978)
by using Colum chromatography using G
200 Sephadex Colum.

2. Quantization of IgM done by Mancini
(1965) the values for unknown were
derived from the standard prepared.

Statistical Analysis

Data were analysed using various statistical
formulas and expressed. As Meant se (X ± SE)
and statistical significance was determined
using “t” test.

Results and discussion

In NHL patients (Non Hodgkin’s
lymphomas) there is a malignant monoclonal
proliferation of lymphoid cells usually
identifiable as B cells. Occasionally T cells ate
also affected. Majority of NHL ate of B cell
origin.

Observation were made in 55 NHL patients
by compassing the mean values of each
parameter ie. Total serum protein IgM, IgG
antibodies, and total leukocyte count.

In NHL patients significant decrease in total
leukocyte count in stage II as compared to
control (P <0.001)

Control 7609±212

N = 55

Stage II NHL (20) 5957.57±382

State III and stage IV not shares the
significant decrease the leukocyte count as
compare to control.

Pooled values indicated significant decreased
percentage of E rosetting T cells in NHL
patients. When with control. In theses patients,
stage wise data of E rosetting cells decreased
values nor visible in all the three stages II, III,
and IV (P L 0.001).

Pooled data on EAC resetting B cells
increased percentage was observed in NHL
cases (P<.001).

Control =       55 20.30±0.57

NHL = 55 24.3 ± 1.15 stage III (25) 20.19±17
stage II NHL = (20) 28.35 ± 17

Pooled data on total serum protein content
was also studied in NHL patients.

Control N = 55 6.8 ± 0.12

NHL N = 55 9.3 ± 0.29
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Control (6.8 ± 0.12)

N = 55

Stage II NHL 20 8.8 ± 0.39

Stage III NHL 14 9.5 ± 0.52

Stage IV NHL 26 9.5 ± 0.54

Serum albumin globulin ratio was also one
parameter studied in NHL cases. The value
was quite high (P <0.01).

In stage use data of serum albumin globulin
ration increased in NHL patients in all the stage
(II, III, IV) results was marginal high (P< 0.05)
in stage II and III but in stage IV results was
highly increase (P< 0.001).

A/G ration control 1.59±0.06 (Pooled)

NHL (N = 55) 2.30 ± 0.16 (P< 0.001)

Control

N = 55 = 1.59±0.06

Stage II NHL (20) = 2.43±0.40

Stage III NHL (14) = 2.18 ±0.29

Stage IV NHL (21) = 2.27±0.15

(P<0.001)

Pooled value of Serum Immunoglobulin G.

Control

N = 55 1199.7±48.5

Serum Immunoglobulin IgM% is expensed
as X ± SE NHL = 1451.6±58.7

P<0.01 = significant

Serum IgG level was increased in NHL cases
of stage II, III patients, but in stage IV value
was significantly high when compare to
control (P<0.01).

Serum IgM level was raise in NHL patients
but not significant.

Control 116.05±3.5

N = 55 Pooled data

NHL (55) 112.5±2.0

Serum Immunoglobulin (IgM)

Control 116.05±3.5

N = 55

Stage II (20)= NHL (20) 112.9±3.6

Stage III (14) = 114.4±4.4

Stage IV (21) = 11.25±3.02

Pooled values of total Gamma Globulin

Control N = 55 16.07 ± 0.80

NHL = 55 12.56±0.76

(Total Gamma Globulin % 15 expressed as
(X - ±SE)

(P<0.01)

Stage use Total gamma Globulin

Control = (N 55) = 16.07±0.80

Stage II NHL (20) 13.09±1.45

Stage III NHL (14) 13.78±1.98

Sate IV NHL (21) 11.49±0.86

Discussion

The present study was under taken of NHL
patient stage wise as well as pooled data. The
observation were mode according to stage of
the patients. Control war. (Pooled data)

In NHL cares the Severity of immune
deficiency may vary and is not necessarily
relatable to extent of the disease. (lany and
Kaplan 1974). The nature of immune defect
and mechanism under lying the immunological
dysfunction in partly exposed, some fact of
immune deficiency seems to be altered with
active disease.

T Cell indicated significant decrease in NHL
patients. In the stage wise data also indicated
significant decrease in T cells. The clinical
manifestation of NHL might well dependant
on degree of T cell immunocompetance.

Hancock, et al 1977, Jones et al. 1978 and
advani, et al. (1980) reported impairment of
delayed hypersensitivity and abnormality in T
cells function of NHL patients. Cur results in
agree meet with pieces et al. (1973) which
indicate decrease in numbers and functional
impairment in surface immunoglobulin bearing
B lymphocyte in NHL patients which was also
supported by Gajl – peczlska (1973) and
simonsson, et al. (1983). In this study pooled
data of T cells indicated significant decreases
in Tells.
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In this study Igm level remained same in
pooled data of NHL when compared with
control subject but IgG level was increased in
these cases Datta et al (1971)

In stage uses data gradual increase in IgG
level with advancement of studies showed
maximum increase in IV stage. With hyper
gamma globulinemia may be due to rise in
globulin. Similar observations were reported
by data et al. (1971) and Lichtenstein and
taylor (1980). Other investigators reported
NHL of B cells to be associated with abnormal
serum immune globulin. A antibody deficiency
(alexanian 1975 and marray, 1980) kumar and
panny (1982) observed minimal abnormalities
in immunological function but impairment of
both antibody mediated and cell mediated
immunity is recorded in advance stages of the
the disease. However the exact mechanism for
increase or decrease of there immunoglobulin
is not yet clear. It very difficult to comment on
it. It is also very difficult to rule out of the cause
of infection, which is not apparent in these
subjects causing the alteration in
immunoglobulin.

Serum proteins indicated significant rise in
pooled data of NHL patients. In stage wise data
also almost show the same result in all stages,
Total serum proteins showed significant rise
then control.

Summary and Conclusion

In NHL patients T cells decreased
significantly in all stages as well as in pooled
data B cells are also increased in NHL patients
of all stages then control.

Serum IgG level indicated gradual rise which
was at its peak Laval in stage IV and as also in
pooled group patients.

Total gamma globulin percentage was
significantly decreased in NHL patients in
polled as well as in stage uses data.

Serum proteins indicated significant increase
in polled as well as stage uses data.

Albumin: globulin ration indicated gradual
rise which was at its peak Laval in stage IV

patients.
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Abstract

Involvement of urinary bladder has been documented in 10-25% of Lymphomas and Leukemias, but
lymphoid neoplasms arising primarily in the urinary bladder are rare. Low grade B non-Hodgkin lymphomas
are the most common. This is a case report of a 68-year old male with primary low-grade B non-Hodgkin
Lymphoma of  the urinary bladder consistent with extra-nodal Marginal zone lymphoma.

Keywords: Urinary Bladder; Low grade B NHL.

Introduction

10-20% of patients with Non-Hodgkin
Lymphoma have infiltration of the urinary
bladder at autopsy. Hodgkin Lymphoma
involves the bladder in only 4% of patients.
Primary Non-Hodgkin Lymphoma of the
urinary bladder is rare. The disease is usually
detected in middle-aged women undergoing
cystoscopy for non-specific urinary symptoms.
Most are seen as discrete tumor masses with
fleshy white appearance rather than diffuse

infiltrates. Majority of the tumours are of the
low or intermediate grade.

Case history

68 year old male presented with irritative
voiding symptoms. Ultrasonography showed
gross thickening of the bladder wall with
bilateral Hydronephrosis. CT scan of the
abdomen revealed thickening of the bladder
wall with extension of lesion to the right lateral
pelvic wall. Cystoscopy showed only a small
capacity bladder but no intraluminal lesions.
Hence laparotomy was done and biopsy taken.

Pathological findings

Biopsy taken from the bladder wall showed
bundles of detrusor smooth muscle infiltrated
by a tumor composed of sheets of small
lymphoid cells with scanty cytoplasm,  round-
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chemotherapy with good response and is on
follow-up.

Discussion

The first recorded case of lymphoma of the
bladder was reported by Eve and Chaffey
in1885 [4]. Malignant Lymphomas of the
bladder can be classified into one of  three
different clinical groups: 1) Primary lymphoma
localized to the bladder, 2) Lymphoma
presenting in bladder as the first sign of
disseminated disease, 3) Recurrent bladder
involvement by lymphoma in patients with a
history of malignant lymphoma [4].

Grossly, bladder lymphomas are usually
large masses centered in the dome or lateral
walls. They are nearly always of the non-
Hodgkin type and majority are low-grade B
cell NHL. Recent data suggest that the most
common type of low-grade B NHL is the
extranodal marginal zone lymphomas of
MALT type [1].  

Lymphoepithelial lesions in MALT-type
lymphoma involve transitional epithelium, and
their presence in high grade lymphoma
suggests a primary origin owing to
transformation of low grade MALT-type [2].
They are more common in females and are
associated with a history of chronic cystitis [3].

Figure 1: Sheets of small lymphoid cells
infiltrating detrusor smooth cells (H&E,

x100)

Figure 2: Lymphoid cells show scant
cytoplasm, clumped nuclear chromatin &

sparse mitotic activity (H&E, x100)

regular nuclei showing clumped chromatin.
There were scattered larger cells with vesicular
nuclei and one to three nucleoli resembling
centroblasts. Mitotic activity was sparse.
Immunohistochemistry done at Department of
Pathology, Christian Medical College revealed
that tumor cells were CD 20 positive and CD
3 negative with a MIB-1 proliferation index of
5%.  The tumor cells were negative for CD5,
CD10 and CD23. The final impression was low
grade B non-Hodgkin lymphoma of urinary
bladder . The immunomorphological features
were consistent with Extranodal marginal zone
lymphoma. The patient underwent

Figure 3: Strong positive staining for CD
20(H&E, x200)
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The differential diagnosis is with poorly
differentiated carcinomas and other Small cell
cancers.  The prognosis of Primary Bladder
Lymphoma has been favorable, with many
patients alive and well several years after
treatment [5]. Local radiotherapy appears to
confer long-term control [3]. Ureteric
obstruction and acute renal failure are serious
complications [5].
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Abstract

Isolatedextra pulmonary tuberculous osteomyelitis of the phalanx is rare as compared to
that of proximal bones. We report acase of tubercular osteomyelitis of the middle phalanx of
the toe in a 74 year old lady, presenting as post traumatic chronic ulcer which is even morerare.
The difficulty in diagnosis and the related problems, the need to have a high index of suspicion
of tuberculosis as one of the causes of chronic foot ulcer especially in developing countries has
been emphasized.

Key-words: Tuberculosis; Osteomyelitis; Phalanx; Toe.

Introduction

Skeletal tuberculousosteomyelitis hasbeen
described, but involvement of the bones of
hands and feet is rare while that of phalanx of
the toe presenting as post traumatic non
healing ulcer is very rare. There are very few
reports regarding isolated involvement of
phalanges [1,2]. It is a major health concern in
developing countries even today. The increased
incidence of immune-suppression due to
various reasons hasagain led to the rise in
tuberculosis.[3]

Musculoskeletal involvement may occur
along with pulmonary lesion or as a delayed
primary extra pulmonary lesion after many
years. The chances of missing the diagnosis and
progress of the disease are high in chronic ulcer.
We hereby present a rare and isolated case of
tuberculous osteomyelitis of toe which came
to notice following a trivial injury.

Case presentation

A 74 year old lady presented to our hospital
with chronic non healing ulcer of one year
duration, on the third toe of her right foot
following trivial trauma. She complained of
pain, discharge and swelling of the toe which
was treated conservatively with dressings and
analgesics. Intermittent courses of antibiotics
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were administered based on culture and
sensitivity reports by her family physician.
There was no history of fever but she had loss
of appetite and loss of about 3 kgs of weight in
a period of six months. Physical examination
revealed an ulcer of 1cm diameter overlying
the dorsum of third toe of her right foot. (Fig
1) Interphalangeal joint movements were
restricted and painful. There was surrounding
oedema. Dorsalis pedis and posterior tibial
artery pulsations were well felt bilaterally.
There was no regional lymphadenopathy. The
chest and abdomen were clinically normal.
Plain radiograph of right foot which was done
one month after trauma was found to be
normal. Six months later it revealed cortical
erosion of middle phalanx of third toe with
osteoporosis of distal and proximal phalanges.
(Fig 2) A diagnosisof post traumatic non
healing ulcer due to chronic osteomyelitis was

made having  Marjolin’s ulcer as differential
diagnosis. On admission Haemoglobin was
11.1gms%, Random blood sugar 104.4 mg/dL
and E.S.R. 8mm/hour. Chest roentgenogram
was normal.

The involved toe was disarticulated at the
metatarsophalangeal joint and closed with
Fillet flaps. The specimen of bone and soft tissue
was found to be infiltrated with granulomas
composed of epitheloid cells, multinucleated
giant cells and lymphocytes without caseous
foci on histopathological examination which
suggested tuberculous osteomyelitis.(Fig3)
Bacteriological examination did not reveal any
growth on culture and subsequent ZN stain
was negative for AFB.The wound healed in a
weeks’ time. (Fig 4)   Patient was treated with
four drugs Rifampicin,Isoniazid,Ethambutol

Fig 1:  Chronic non healing ulcer dorsum of
third toe – right foot

Fig 2:  X-ray showing cortical erosion of
middle phalanx

Fig 3:  Histopathology (High power)
showing confluent tuberculous granulomas

composed of epithelioid cells,Langhans
giant cells and lymphocytes .A spicule of

bone is seen (arrow)

Fig 4:  5 years later – well settled scar
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and Pyrazinamide from the tenth post-
operative day  for two months followed by two
drugs Isoniazid and Rifampicin in combination
with Pyridoxine for another four months after
prior liver function tests and ultrasound
abdomen which were normal. Her appetite
improved and she regained 4 kgs of weight in
five months.

Discussion

Extra pulmonary skeletal tuberculosis
comprises of 1 to 5 percent of all tuberculous
infections and usually occurs due to lympho
haematogenous spread from lungs [4]. It may
also  affect otherwise healthy individuals.  Long
bones are less commonly involved compared
to vertebral bodies due to the sluggish
circulation. Tuberculous osteomyelitis of
metatarsal bones and phalanges are rare but
has been reported[5] whereas there are no
reports on tuberculous osteomyelitis of
phalanx presenting as post traumatic non
healing ulcer. The common clinical symptoms
are localised pain, swelling and discharge like
in our patient. Occasionally it may be
accompanied by constitutional symptoms such
as fever and weight loss. Diagnosis of
tuberculous osteomyelitis is usually delayed
because the signs and symptoms are subtle [6].
The delay in diagnosis and administration of
anti-tubercular drugs resulted in progress of
the disease leading to loss of the toe in our
patient. Laboratory tests, like erythrocyte
sedimentation rate, complete blood count and
fine needle aspirationmay not be conclusive.
Radiological changes on plain X-ray are not
seen initially. However, typical radiological
appearances likeosteolytic areas with
osteoporosis and periosteitis on x ray is difficult
todifferentiate from chronic pyogenic
osteomyelitis and tumours. An MRI scan is
more sensitive in localising the lesion in the
early stages [7] but has to be confirmed by an
open biopsy.

Histopathological diagnosis was an
incidental diagnosis in our patient, as the
surgical specimen was sent for histopathology
with Marjolin’s ulcer and chronic pyogenic

osteomyelitis as differential diagnosis.
Subsequent Zeil Neilson.staining was done to
confirm the histopathology report but did not
reveal AFB. The diagnosis is said to be more
accurate with histopathology of the specimen
and PCR [8]. AFB may be absent on stain and
culture as tuberculous osteiomyelitis is usually
paucibacillary [9]. Hence, histopathological
diagnosis in correlation with clinical and
radiological findings prompted anti-tubercular
therapy and healing of the surgical wounds
with cure of the disease in our patient.
Tuberculosis still remains a major health
problem in developing countries despite the
advances in anti-tuberculous drugs. In fact, the
incidence of tuberculosis has risen again,
which is probably associated with increase in
incidence of diabetes[10],viral fever, HIV,
increasing number of patients on
immunosuppressive agents and emergence of
drug resistant strains of mycobacterium.

Hence, we recommend the clinicians
especially in developing countries to have a
high index of suspicion and do an open biopsy
for bacteriological and histological examination
in chronic ulcers not responding to antibiotics
and analgesics in otherwise healthy
individuals. This helps in detecting
asymptomatic cases,early diagnosis and timely
administration of anti-tuberculous drugs
which along with the required surgical
procedure aids in wound healing and
resolution of the disease.
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Abstract

Amyloidosis is a group of disorders characterized by the extra cellular deposition of a substance called
amyloid in various tissues. When present as a conjunctival mass with recurrent haemorrhage the condition
mimicks a neoplastic lesion. We report such a patient who had complaints of a conjunctival mass with
recurrent subconjunctival haemorrhage. The diagnosis of amyloidosis was made by excisional biopsy and
confirmed by Congo red staining. Further work up did not reveal any evidence of systemic amyloidosis.

Key words : Conjunctival amyloidosis; Congo red; Neoplastic leison.

Introduction

Primary conjunctival amyloidosis is
extremely rare entity with a characteristic
feature of tendency to bleed. It is a chronic
disease commonly involving tarsal and
forniceal conjunctiva. When presenting as a
conjunctival mass it mimicks a neoplastic lesion

like lymphoma or papilloma [1].  The disease
causes significant ocular discomfort and may
also be a rare cause of ptosis. We report a case
of conjunctival amyloidosis clinically
mimicking a neoplastic lesion.  The diagnosis
was confirmed by biopsy of the lesion and
histopathological examination (HPE).

Case Report

A 60 years old female came to the
Department of Ophthalmology with recurrent
bleeding and chronic discomfort in the left eye
for the last one year. She had noticed a slowly
growing conjunctival mass in the left eye for
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last 6 months. The patient had no preceding
history of any ophthalmic complaints or
systemic symptoms. There was no history of
eye surgery or ocular trauma. Ophthalmic
examination showed a circumscribed reddish
mass in the left lower palpebral conjunctiva.
Rest of the ocular and systemic examination
was normal. The mass was excised and sent
for HPE to rule out any neoplastic pathology.
Grossly the excised mass measured 0.8
x0.5x0.2cm with a reddish pink  colour. HPE
revealed a polypoidal lesion lined by
conjunctival epithelium with sub epithelial
tissue showing deposits of amorphous,
eosinophilic, pale hyaline material,with
interspersed  ectatic and congested blood
vessels (figure 1). Areas of hemorrhage were
also seen.  Congo red staining revealed the
characteristic salmon pink colour of the
deposits (figure 2) which on polarized
microscopy exhibited a characteristic apple-
green birefringence suggestive of amyloid
deposition. A diagnosis of amyloidosis was
established.  A  further detailed work up
revealed no evidence of systemic amyloidosis.
Serum electrophoresis was normal with
absence of monoclonal band.

Discussion

Primary conjunctival amyloidosis is a rare
disease which may mimic an allergic or
neoplastic etiology and is apparently the most

common non familial ophthalmological
manifestation of amyloidosis. It results from
extra cellular deposition of insoluble fibrous
amyloid proteins in the organs and tissues [2].
It may occur as an uncommon complication
of trachoma[3] or may be unusual cause of
ptosis. The term amyloidosis was coined by
Virchow in 1854. The first case of localized
ocular amyloidosis was reported in 1871. The
disease is usually unilateral as seen in our
patient though bilateral involvement is not
uncommon [2]. The characteristic feature of
the disease is recurrent tendency to bleed[4].
The early diagnosis  is difficult as yellowish
deposits indicative of amyloidosis are not
obvious at this stage[5]. The patients may also
present clinically with lid swelling, ptosis,
chronic ocular discomfort, irritation, foreign
body sensation, papillary hyperplasia and
recurrent conjunctival haemorrhage[1]. The
classic “salmon-pink” conjunctival infiltrate
has been associated with lymphoproliferative
disorders; however amyloid should also be
considered as it may be clinically
indistinguishable from such disorders [6].
When presents as a conjunctival mass as in our
case the differential diagnosis include
lymphoma, papilloma and allergic conditions
[1]. HPE supplemented by special stains is
necessary to determine the final diagnosis. The
possibility of amyloidosis in extra ocular sites
must also be ruled out. Our case did not have
any evidence of amyloidosis in a follow up
period of two years.

Figure 1:  Biopsy section. Microphotograph
showing subconjunctival deposits of  pale,
eosinophilic acellular  material distinctive

of amyloid. ( H& E stain,X 200)

Figure 2: Congo red staining of  biopsy
section showing typical red-orange color of
amyloid deposits. ( Congo-red stain, X100)
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 Conclusion

Most of the patients with conjunctival
amyloidosis present with yellowish pink
haemorrhagic mass in the conjunctiva and
such patients usually do not show any evidence
of systemic amyloidosis. Hence conjunctival
amyloidosis should be kept in the differential
diagnosis of any patient presenting with a
conjunctival mass and recurrent
subconjunctival haemorrhage. Biopsy and HPE
are infallible tools for diagnosing such a
condition.
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Abstract

Unicystic ameloblastoma is a rare variant of ameloblastoma. We report a case of Unicystic ameloblastoma
in a 29 year-old female with a pain and swelling in the left mandibular posterior region. Fine needle aspiration
yielded no fluid. Periapical, panoramic and computer tomography scans showed well defined radiolucency
present in relation to 36 and 37. Unicystic refers to those cystic lesions that show clinical, radiographic, or
gross features of a cyst, but on histologic examination show a typical ameloblastomatous epithelium lining
part of the cyst cavity, with or without luminal and/or mural tumor growth. Enucleation and Tumor resection
was performed for the treatment. Our case report is an attempt to help the dental community in developing
familiarity with the clinical presentation and at the same time advocating to develop a high index of suspicion
in recognizing such cases.

Keywords: Unicystic Ameloblastoma; Odontogenic tumor; Histopathology.

Introduction

Many benign lesions cause mandibular
swellings and these can be divided into
odontogenic and nonodontogenic origin. These
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lesions include ameloblastoma, radicular cyst,
dentigerous cyst, keratocystic odontogenic
tumour, central giant cell granuloma, fibro-
osseous lesions and osteomas [1].

The most common tumor of odontogenic
origin is ameloblastoma which develops from
epithelial cellular elements and dental tissues
in their various phases of development [2].

 It is a slow-growing, persistent and locally
aggressive neoplasm of epithelial origin. Its
peak incidence is in the 3rd to 4th decades of
life and has an equal sex distribution. It is often
associated with an unerupted third molar [3].

 The majority of ameloblastomas arise in the
mandible, and these are found at the angle and
ramus region. There are three forms of
ameloblastomas namely multicystic,
peripheral, and unicystic tumors [2].

The unicystic ameloblastoma is a well-
defined, often large monocystic cavity with a
lining, focally but rarely entirely composed of
odontogenic epithelium [4]. The unicystic
ameloblastoma is considered as a variant of the
solid or multicystic ameloblastoma, accounting
for 6% to 15% of all intraosseous
ameloblastomas [5]. More than 90% are located
in the mandible [1].  This tumor has less
aggressive biologic behavior and lower
recurrence rate than the classic solid or
multicystic ameloblastoma [6]. Impacted
mandibular third molars are even more
frequently associated with UA with figures

ranging from 52 to 100% [7]. Unicystic tumors
include those that have been variously referred
to as mural ameloblastomas, luminal
ameloblastomas, and ameloblastomas arising
in dentigerous cysts [8]. Although the unicystic
ameloblastoma is a “cystic” appearing lesion
on gross examination and microscopic
examination shows the presence of
ameloblastoma within the cyst wall [6]. Here,
we present a case of a large unicystic
mandibular ameloblastoma in a 29 year old
female.

Case Report

A 29-year-old woman presented to the
Department of Oral Medicine and Radiology,
with pain and swelling in the lower left back
region of the face since 3 months. There was

Figure 1: Extraoral photograph of the
patient

Figure 2: Intraoral laceration with gingival
swelling

Figure 3: Panoramic radiograph showing a
well defined radiolucency with corticated

borders and segmented appearance

Rajesh Gupta et al / Unicystic Ameloblastoma of Mandible with all the Variants Mimicking a Cyst: A Case Report



151

Indian Journal of Pathology: Research and Practice 1(3) 109-156 2012

no history of trauma and her past dental/
medical history was unremarkable. All vital
signs were within normal limits.

The physical examination revealed facial
asymmetry due to swelling on the lower left
back region of face. On extra-oral examination,
a single diffuse swelling was seen near the angle
of left side of mandible. The swelling extended
3 cm from the angle of mouth to the posterior
border of ramus anteroposteriorly and 4cm
below the inferior border of left orbit to the
inferior border of mandible superoinferiorly.
The swelling was approximately 2x1 cm in
size, well defined, oval in shape and had a
smooth surface. The overlying skin was of same
color as that of adjacent skin and was not
associated with any of the secondary changes.
There was no bleeding and pus discharge
(Figure 1). On palpation, temperature of the
overlying skin was same as that of adjacent

skin. The swelling was diffuse, firm, tender,
non compressible and non reducible over the
left side of the mandible. It was fixed to the
underlying structures. Submandibular lymph
nodes of left side were palpable, non-tender
and not fixed to underlying structures.

On intraoral examination, a single linear
laceration and gingival swelling was seen on
the left buccal mucosa in relation to 37 and 38
region (Figure 2). On palpation, the gingiva
around 37 and 38 region was firm and non
tender. The teeth in the affected area was
sensitive to percussion but no mobility could
be demonstrated.

The patient was then subjected to the
radiographic examination. The panoramic
radiograph revealed a well defined
radiolucency in relation to 36 and 37 extended
from distal aspect of 37 upto the retromolar
area antero-posteriorly and from the crest of
the alveolar ridge to the lower border of
mandible superoinferiorly. It was well defined,

Figure 4:  Mandibular occlusal radiograph
showing multilocular appearance and

buccal cortical expansion

Figure 5:  CT shows unilocular expansile
lesion with the area of perforation in cortex

Figure 6.  Luminal UA shows cystic wall
lined by ameloblastic epithelium

Figure 7:  Intraluminal UA shows
proliferation of epithelium into lumen
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corticated and had segmented appearance.
Resorption of roots in relation to 36 and 37 was
also seen. Impacted third molar was also seen
on the left side of mandible (Figure 3). In the
occlusal radiograph, the expansion of lingual
cortical plate was evident. (Figure 4).

Computed tomography of the lesion showed
a large unilocular expansile lesion of size
3.5x2.5x4.5cm was seen in relation to alveolar
process of left side of mandible. Both buccal
and lingual plates were thinned out with the
area of perforation in cortex. Impacted third
molar was also seen within the lesion (Figure
5).

Based on the clinical and radiological
appearance, a provisional diagnosis of
dentigerous cyst was made. Aspiration of the
lesion was non-productive and a complete
hemogram showed all the values within the
normal range. An incisional biopsy was
performed under local anaesthesia to establish
a definitive diagnosis.

Histologically, it showed cystic wall lined by
ameloblastic epithelium which in areas shows
columnar basal cells with hyperchromatic
nuclei, nuclear palisading with polarization
and cytoplasmic vacuolation with intercellular
spacing, thin layer of stellate reticulum like cells
(Figure 6). The ameloblastic epithelium which
is thickened at spaces showed papillary
projections (Plexiform), extending into the
lumen (Figure 7). The cystic stroma in one area
shows an ameloblastic follicle with central

acanthomatous change (Figure 8). All these
features were consistent with unicystic
ameloblastoma. Patient had subjected to
enucleation and tumor resection was done.

Discussion

The term Ameloblastoma was suggested by
Churchill in 1934 [4]. There are almost upto
fifteen different types of this tumor recorded
till date. The most commonly occurring varieties
of this tumour histologically are follicular,
plexiform, granular, desmoplastic, basal cell,
unicystic and the lesser occurring peripheral
variant [4].

Unicystic ameloblastoma is a rare type of
ameloblastoma, accounting for about 6% of
ameloblastomas [2]. The concept of this tumor
was first introduced by Robinson and Martinez
in 1977 [9]. About 50% of the cases occur in
the second decade of life [1]. Mandible is
affected more than maxilla. They are most
commonly encountered in the posterior
mandible followed by the parasymphysis
region, anterior maxilla, and the posterior
maxilla [10]. Between 50 and 80% of cases are
associated with tooth impaction, the
mandibular third molar being most often
involved [1]. Clinically and radiographically,
the unicystic ameloblastoma often has the
appearance of a dentigerous cyst [5]. The
radiographic appearance is peculiar with the
association of a circumscribed radiolucency
with the crown of a tooth. The margins are
well delineated, with well decorticated margins
present in most of the cases [5]. In our case,
tumor was associated with impacted
mandibular third molar and consistant with
all findings in the literature. A confirmatory
diagnosis of unicystic ameloblastoma is made
by histopathological evaluation of biopsy
specimens. The following features are usually
observed during microscopic examination.

Ackermann et al classified this entity into 3
histologic groups:

 Group 1- Luminal UA lesions consist of a
unilocular cyst lined by epithelium that in areas

Figure 8:  Mural UA shows invasive
islands of ameloblastic epithelium in CT

wall
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shows ameloblastic transformation without
infiltration into the connective tissue wall.

 Group 2- Intraluminal/plexiform UA
lesions consist of a unilocular cyst with the
lining epithelium showing a nodular
proliferation of plexiform ameloblastoma into
the lumen without infiltration of tumor cells
into the connective tissue wall.

Group 3- Mural UA lesions have invasive
islands of ameloblastomatous epithelium in the
connective tissue wall, that may or may not be
connected to the cyst lining epithelium [5]. Our
case was consistent with all the common
features reported in the literature.

Odontogenic keratocyst, residual cysts,
adenomatoid odontogenic tumor, giant cell
lesions and sometimes solid ameloblastoma can
be the possible differential diagnoses for a
unilocular lesion with or without a
‘dentigerous’ relationship occurring within the
jaws [10].

The treatment is decided by the clinical
behavior and which in turn is dictated by the
histological pattern of the ameloblastoma [10].
In cases of the luminal, intralumenal or
plexiform pattern, enucleation generally
suffices but if there is a mural component, bony
resection is necessary to ensure adequate
removal [1].

Conclusion

The unicystic ameloblastoma is
characterized by specific clinical, imaging, and
histological features. For proper understanding
of such cases, more in depth analysis and long
term follow up is required. The clinician has to
be alert regarding the unusual presentation of
this neoplasm and should include unicystic
ameloblastoma as differential diagnosis in any
lesion ranging from simple abscess to any fibro-
osseous lesions/neoplastic growth presenting
in posterior mandible. The definite diagnosis
requires histopathological examination. Also

with the potential for recurrence, such cases
should always be treated by complete resection.
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