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ABSTRACT
Objective: To analyze the pattern of clinical features and haematological parameters in patients having mononuclear infiltra-
tion as diagnosed through bone marrow aspirate and trephine biopsy examination. 

Material and Methods: This chart review was conducted using record of bone marrow biopsy done in Khyber Teaching Hospi-
tal during January 2016 to June 2019 .The patients of both genders and all ages having mononuclear infiltration in the bone 
marrow aspirate and trephine biopsy were included in the study. The demographic data , clinical features and basic hema-
tological parameters of patients were noted in a Proforma. Standard deviation and mean were used to analyze quantitative 
variables. Percentages and frequency were used to analyze qualitative variables. 

Results: Out of 556 bone marrow biopsies, about 30 cases were diagnosed as having mononuclear infiltration . Age range of 
those patients ranged from 6 months to 78 years. Mean age was 29.35±7.3 years. There were 22(73%) males and 8 (27%) 
females. Male to female ratio was 2.7:1. The commonest clinical features observed in patients of mononuclear infiltration 
included fever (seen in 50% cases), and pallor (seen in 56% cases). The commonest indication for bone marrow were pan-
cytopenia and bicytopenia (see in 40% and 33% cases respectively). The significant findings in hematological parameters 
were low hemoglobin i.e anemia ( seen in 86.6% cases) and thrombocytopenia (seen in6% cases). The trephines were 
not available in 17 cases, while in the remaining 13 cases, 7(53%) trephine samples had atypical infiltrate , while 6 (47%)
trephines were hypocellular.

Conclusion: Patients with mononuclear infiltration in their bone marrow present as fever pallor, a low hemoglobin and a low 
platelet count on their blood count . So constellation of these findings should prompt the physician to keep mononuclear 
infiltration in differential diagnoses and bone marrow biopsy should be advised to rule out this entity.
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INTRODUCTION
Mononuclear infiltration in the bone marrow is re-

ferred to the metastasis or spread of non hematological 
tumor cells into the bone marrow from primary tumor site.1 
It is very rare to detect metastatic abnormal cells in the 
bone marrow smears before the clinical presentation of 
the primary tumour itself.1,2,3 Most of the times, patients 
with metastasis to the bone marrow have already present-

ed to the clinician with sign and symptoms of the underly-
ing primary tumour. But in certain rare cases, the patients 
have no specific symptoms of the underlying primary tu-
mour , and the presence of atypical non hematological 
tumour cells in the bone marrow is the first thing to be 
identified.1 This prompts the physician to search for the 
primary tumour.1 Patients having metastatic involvement 
of the bone marrow may be symptomatic or asymptom-
atic.4,5,6 In symptomatic cases , patients present with bone 
pains, fractures and symptoms related to primary tumour 
site.6 In rare cases, patient may be asymptomatic.6 Such 
asymptomatic cases may have anemia or pancytopenia 
as detected on blood complete count analysis.5 In such 
cases, the blood counts do not improve by the use of 
multivitamin and iron supplements.5,7,8 In certain very rare 
cases, basic haematological parameters are near normal 
despite presence of abnormal metastatic cells in the bone 
marrow.5 Bone marrow aspiration biopsy is a valuable 
tool to determine presence or absence of atypical cells 
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in the bone marrow.9 It also helps differentiate leukemias 
and lypmpomas from non hematological tumour cells that 
has metastatized from some other primary site.9 Both the 
bone marrow aspiration and trephine biopsy are essential 
because sometimes ,tumors are associated with fibrosis 
of the bone marrow.2 This causes the suppression of the 
normal hematopoiesis , leading to a dry tap or hypocellu-
lar aspirate.2 In such cases, bone marrow trephine biopsy 
proves to be a useful tool in diagnosis.2 Very few studies 
have been done in Pakistan about clinical and hemato-
logical profile in patients diagnosed with mononuclear in-
filtration via bone marrow aspiration examination as the 
first presentation.8,9,10 So, the present study was done in 
order to determine the clinical presentation and patterns 
of changes in haematological parameters in cases where 
mononuclear infiltration id first detected on bone marrow 
aspiration examination .

MATERIAL AND METHODS
It was a chart review using bone marrow biopsy re-

cord. It was done in Khyber Teaching Hospital Peshawar, 
Pakistan. The study was done from January 2016 to june 
2019. Patients presenting to the Pathology department 
were subjected to the bone marrow aspiration biopsy. All 
patients of both sexes and all ages having metastatic in-
filtration in the bone marrow aspiration and biopsy were 
included in the study. Data regarding age, gender, indica-
tion for biopsy, clinical features and hematological param-
eters were collected on a proforma and analysed. Percen-
tuges and frequencies’ were used for qualitative variables. 
Standard deviation and mean were used for quantitative 
variables.

RESULTS
Age range of the population was 6 months- 78 

years. Mean age was 29.35±7.3years.There were 22(73%) 
male patients and 8 (27%) female patients. Thus the ratio 
of the male to female population was 2.7:1. Clinical fea-
tures and signs of the study sample having mononuclear 
infiltration are shown in figure 1 and 2 respectively. The 
indication of bone marrow is shown in Table 1. The hema-
tological parameters in cases of mononuclear infiltration is 
shown in Table 2.

DISCUSSION 
In this study, mononuclear infiltration was found to 

be common in young adults. Similar findings were report-
ed by ChauhanK in 2016 from India and Syed NN from 
Karachi.2,11 However a higher age was reported by Kumar 

Table 1: Indications / Suspected diagnosis of bone 
marrow in cases having mononuclear infiltratio-

in(n=30)

Indications of Bone marrow(suspected 
diagnosis)

No of Patients 
and % ages

Pancytopenia 12(40%)

Bicytopenia 7(23.3%)

Suspected Leukemia 2(6.6%)

Workup anemia 2(6.6%)

Suspected Lymphoma 2(6.6%)

Suspected Multiple myeloma 1(3.3%)

Miliary Tuberculosis 1(3.3%)

Rule out malignancy 1(3.3%)

Suspected Immune thrombocytic purpura 1(3.3%)

Table 2: Hematological parameters in patients with mononuclear infiltration (n=30)

Hematological parameters Mean ±SD Normal n (%) Range Decreased n (%) Increased n (%)

Total leukocyte count (x103/d L) 10.6 ±2.65 13(43.3%) 0.3 - 84 14(46.6%) 3(10%)

Hemoglobin (gm/dL) 8.67±2.16 4(13.3%) 3-14 26(86.6%) 0 (0%)

Platelet count (x103/dL) 115.4±28.8 6(20%) 0-877 23(76.6%) 1(3.3)

Figure 1: Clincal features of cases with mononuclear infiltra-
tion (n=30)

Figure 2: Clincal signs in cases with mononuclear infiltration 
(n=30)
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V in 2019 from India, Meenai FJ in 2018 from India, Akhter 
S in 2018 from Kashmir, and Tyagi from Iran, and Qureshii 
A from Lahore.1,6,9,5,8 This data suggests that there is a 
wide range of age distribution in cases with mononuclear 
infiltration .

In this study, it was seen that mononuclear infiltra-
tion is common in males as compared to females. Similar 
male predominance is reported by Chauhan K from India 
and Syed NN from Karachi.2, 11 Similar male predominance 
is reported by different studies done so far.1,8,9 However, 
Meenai FJ from India has reported that female population 
was more as compared to males. 6

In the present study, the commonest symptom 
were fever, generalized body aches and easy fatiguibili-
ty while the the common signs were pallor, splenomega-
ly and hepatomegaly. Similar findings are suggested by, 
Syed NN from Karachi, Kumar V from India, Meenai FJ 
and Chauhan k From India.11,1, 2,6

In the present study, the significant changes in he-
matological parameters included a low hemoglobin level 
and a low platelet count. Same findings were reported by 
a Chinese study done by Wang W et al in 2017.10 Same 
data is presented by Akhter S from Kashmir, Syed NN 
from Karachi, Kaur G from India, Zhou MH from China and 
Kilickap S from Turkey.9,12,11,13,14 Kumar V, Meenai FJ, Mehdi 
SR and Chauhan K from India and Filanovsky presented 
same data.1,2,6,15, 16 The changes in hematological param-
eters are because of that the metastatic cells replace the 
megakaryocytes and erythroid precursor cells in the bone 
marrow.17,18,19 The anemia that is caused due to metastatic 
infiltration of bone marrow is called myelophthisic anemia. 
1,5,20,21,22,23 It is suggested that thrombocytopenia in cases 
of mononuclear infiltration is associated with poor out-
come.16 A lowhemoglobin and platelet count are related to 
the morbidity and mortality of the patients.1

As far as the role of pathologist is concerned, it is 
possible to find the origin of the metastatic tumour with 
the help of immuno histochemistry.8 There are specific im-
muno markers which when positive can confirm the origin 
of these cells in the bone marrow. 8 But unfortunately, we 
could not perform it due to unavailability of immuno histo-
chemistry in our department. 

LIMITATIONS 
It was done in a single hospital. So, there is a need 

to do bigger studies in which patients from different hos-
pitals should be included in order to generate more accu-
rate data. Secondly, we did not use immuno histochemical 
stains to find origin of metastatic cells owing to the non 
availability of this facility in our institute.

CONCLUSION 
Patients with mononuclear infiltration in their bone 

marrow present as fever and pallor, amd have a low hemo-
globin and a low platelet count. So constellation of these 
findings should prompt the physician to keep mononucle-
ar infiltration in differential diagnoses and bone marrow 
biopsy should be advised to rule out this entity.
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