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Background: Hodgkin’s disease is a malignant process of lymphoreticular system that constitutes 
6% of childhood cancers Accurate staging of lymphoma is the basis for rational therapeutic planning 
and assessment of the presence or absence of marrow involvement is a basic part of the staging 
evaluation.  The objective of this study was to determine the incidence of marrow infiltration in 
paediatric patients with Hodgkin’s disease and to ascertain its morphological spectrum in the 
marrow. Methods: The study included 85 paediatric patients with diagnosed Hodgkin’s disease seen 
at The Children’s Hospital/Institute of Child Health, Lahore, from January 2010 to December 2011, 
referred to haematology department for bone marrow biopsies. Results: Ages ranged between two 
years to fourteen years with an average age of seven years, the male female ratio being 13:1. Mixed 
cellularity was the commonest histological type present in 66 (78%) cases. The presenting feature 
common in all cases was superficial lymphadenopathy followed by hepatomegaly in 17 (20%) cases 
and splenomegaly in 16 (19%). All the marrow aspirates were negative for infiltration, Trephine 
biopsies revealed marrow infiltration in 9 (10.5%). Five (56%) cases had bilateral while 4 (44%) had 
unilateral involvement. Pattern of infiltration was diffuse in 8 (89%) and focal in one (11%) 
trephines. Increased marrow fibrosis was present in eight (89%) cases. Diagnostic Reed Sternberg 
cells were identified in only one case and the mononuclear variants were present in six cases and 
atypical cells were present in two cases in these immunohistochemistry for CD15 and CD30 was 
performed which was positive. Granulomas in one and lymphoid aggregates were present in two 
trephine biopsies otherwise negative for Hodgkin’s infiltration. Conclusion: Bone marrow 
infiltration was present in 10.5% cases, immunohistochemistry was used to confirm infiltration in 
two cases, the pattern of infiltration being diffuse in majority (89%). 
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INTRODUCTION 
Hodgkin’s disease is a malignant process of 
lymphoreticular system that constitutes 6% of childhood 
cancers.1 Hodgkin’s disease has a worldwide 
distribution but shows distinctly different age patterns in 
different countries. The contrast is greatest between 
developed and developing countries. Childhood 
Hodgkin’s disease appears to be relatively common and 
young adult disease relatively rare in developing 
countries while the reverse is observed in developed 
regions of the western world.2 Hodgkin’s disease has a 
wide age incidence from childhood through to old age.3 

The shape of age specific incidence curve for Hodgkin’s 
disease is bimodal with peaks in the decade from 20–30 
and in old age, rates for males exceed those for females 
at all ages.4 

Approximately 70% patients present with 
superficial lymphadenopathy involving in order of 
frequency cervical, auxiliary or inguinal regions.5 
Mediastinal Hodgkin’s disease is found in 
approximately 10% of patients presentation6 

Intra-abdominal HD is most commonly 
represented by involvement of spleen and para-aortic 
lymph nodes.6 Once a histological diagnosis of 
malignant lymphoma has been established, the next 
question to be resolved is the extent of the disease, 

Accurate staging of lymphoma is the basis for rational 
therapeutic planning and assessment of the presence or 
absence of marrow involvement is a basic part of the 
staging evaluation.7 

The necessity of bone marrow (BM) biopsy 
for recognition of Hodgkin’s disease involvement is 
apparent, since diagnostic aspirates are a rarity.8 Bone 
marrow aspirates usually show reactive changes and it is 
uncommon for neo-plastic cells to be present in an 
aspirate.9 The superiority of BM biopsy over BM 
aspirate in defining marrow involvement has been well 
established in Hodgkin’s disease.10,11 The demonstration 
of marrow involvement appears to be related to the 
amount of tissue obtained at biopsy.12 In this context it 
has been shown that that bilateral BM biopsies of 
adequate size  are more efficient in detecting lymphoma 
than unilateral samples.10,11 

Histological pattern of marrow involvement in 
trephine biopsy sections is diffuse in 70–80% of cases 
and focal in the remainder.13 When the pattern is diffuse, 
Hodgkin’s tissue occupies an entire area between bony 
trebaculae and usually replaces large contiguous areas 
of marrow, fibrosis is often prominent.14 When there are 
only small foci, the trabacular structure is usually not 
affected, but large areas of involvement are usually 
accompanied by osteosclerosis, autolysis or osteoporosis 
of the cancellous bone in their vicinity.15 
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In 1971, the committee on Histo-pathological 
criteria contributing to staging of HL at the Ann Arbor 
Symposium established the histological criteria for 
diagnosing BM involvement in patients with proven 
HL.16 Incidence of marrow infiltration on diagnosis is 
reported with a high range of variability in the literature. 
Marrow involvement mostly results from widely 
disseminated disease. 

The aims of our study were to determine the 
incidence of marrow infiltration in newly diagnosed 
paediatric patients and to ascertain the morphologic 
spectrum of Hodgkin’s disease in the marrow.  

MATERIAL AND METHODS 
This study was carried out in Children’s Hospital and 
Institute of Child Health, Pathology Department, Lahore 
and included all newly diagnosed biopsy proven 
paediatric patients of Hodgkin’s disease who were 
referred to the Department of Haematology for BM 
examination prior to therapy over a period of two years 
from January 2010 to December 2011. 

Patients already diagnosed and on therapy and 
those presenting with relapse were not included in the 
study. Clinical data and haematological parameters were 
collected, and the BM aspirate and biopsy slides were 
examined. 

RESULTS 
Eighty-five newly diagnosed cases of HD in children 
were included in the study; all cases were referred for 
BM biopsy prior to therapy. There were 79 (93%) males 
and 6 (7%) females. Ages ranged from 2–14 years, with 
average age being seven years. There were 72 (84.7%) 
cases in first decade and 13 (15.3%) in second decade. 

Commonest clinical feature was peripheral 
lymphadenopathy present in all cases followed by 
hepatomegaly in 17 (20%) and splenomegaly in 16 
cases (19%). Anaemia was present in 89% cases with 
marrow infiltration, the mean Hb being 7.6 gm/dl and in 
75% cases without marrow infiltration and mean Hb of 
9.3 gm/dl. Leucopenia was present in 67% and 17% 
cases with and without marrow infiltration with mean 
total leucocyte count of 4.2×103/L and 8.8×103/L 
respectively. Leucocytosis was not present in any of the 
cases with marrow infiltration while it was present in 
8.5% cases without marrow infiltration. 
Thrombocytopenia was seen in 67% and 20% cases 
respectively with and without infiltration and mean 
platelet count being 125×103/L  and 335×103/L 
Thrombocytosis was not found in any case with 
involved marrow while it was present in 15.7% cases 
without marrow infiltration. 

Mixed cellularity was the commonest 
histological type, 66 cases (78%) followed by nodular 
sclerosis 7 cases (8%). There were 11 (12.9%) 
unclassified cases as on their lymph node biopsy no 

histological subtype of Hodgkin’s disease was specified 
and  there was only one case (1.1%) of lymphocyte 
depletion and none of lymphocyte predominant 
Hodgkin’s disease. Bone marrow aspirate and trephine 
biopsies were performed bilaterally in 69 cases and 
unilaterally in 16 cases. 

All marrow aspirates were negative for 
infiltration but reactive changes were noted in 19 
(22.3%) cases. Marrow infiltration was found on 
trephine in 9 (10.5%) cases, with bilateral infiltration in 
5 (56%) cases and unilateral infiltration in 4 (44%) 
cases. In patients with marrow infiltration 89% were 
males and 11% were female. Seven out of 9 cases with 
involved marrow were of mixed cellularity type (Table-
1) followed by one case each of nodular sclerosis and 
unclassified type. Diffuse infiltration was present eight 
cases (89%) and focal in one case only (11%). Fibrosis 
was observed in eight cases (89%). Typical R-S cells 
were found in only one case while mononuclear variants 
were identified in six cases and atypical histiocytes in 
two cases. 

Three trephine biopsies were negative for 
infiltration but granulomas were present in one while 
lymphoid aggregates were observed in two trephines. 

Table-1: Bone Marrow Infiltration according to 
Histological Subtypes in Hodgkin’s Disease 

Histological type 

Number 
of 

patients 

Number of 
patients with 

BM 
involvement 

%  of 
patients with 

BM 
involvement 

Mixed cellularity 66 7 11% 
Nodular sclerosis 7 1 14.2% 
Lymphocyte 
depleted 

1 0 0% 

Lymphocyte-rich 
predominant 

0 0 0% 

Unclassified 11 1 9% 
TOTAL 85 9 10.5% 

DISCUSSION 
The diagnosis of Hodgkin’s lymphoma is made 
histologically, usually from an affected lymph node. 
Once the diagnosis has been confirmed, full staging is 
carried out by computed tomography (CT) from neck to 
pelvis, and BM biopsy where indicated. In otherwise 
localised disease, the pickup rate for upstaging by BM 
involvement is very low.17 Bone marrow involvement is 
detected in less than 2% of children with stage 1A and 
11A disease, the reported incidence of BM involvement 
by Hodgkin’s disease in paediatric population at 
diagnosis ranged from 1.8–6.5%.18–20 In our study, the 
incidence was 10.5%, which is higher than the previous 
studies but closer to the 9% incidence reported in 
another study.21 In paediatric patients, Bone marrow 
involvement is associated with higher disease 
stage.18,22,23 

The general criteria for bone marrow 
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involvement16 have been previously described and were 
used as the basis for diagnosis of marrow involvement 
in this study. Bone marrow aspirates usually show 
reactive changes. It is uncommon for neo-plastic cells to 
be present in an aspirate,9 smears are invariably non 
diagnostic for Hodgkin’s Disease8,24. In this study also 
none of the aspirates were positive for Hodgkin’s 
disease, but reactive changes were seen in a few cases. 

The highest incidence of BM involvement is 
found with lymphocyte depletion and mixed cellularity 
types less than 10% of patients with nodular sclerosis 
HD have marrow disease at diagnosis and only rare 
cases of marrow involvement with lymphocyte 
predominant HD have been reported.7,13 Similar findings 
were noted in this study with highest incidence (78%) of 
marrow involvement in mixed cellularity type and 11% 
in nodular sclerosis type, there was only one case of 
lymphocyte depletion type in this study and marrow 
involvement was not present in that case. Brunning and 
Mckenna25 have reported the frequency of BM 
involvement to be rare in lymphocyte predominance, 5–
10% in nodular sclerosis, 20–25% in mixed cellularity 
and 50–75% in lymphocyte depletion. 

Unilateral involvement was present in 4 
trephine biopsies (44%) while five (56%) had bilateral 
involvement. Brunning et all0 reported unilateral 
involvement with Hodgkin’s disease in 43% and 
bilateral involvement in 57% cases in his study while 
O’Carroll et al13 reported unilateral involvement in 2 of 
7 positive cases. The size of the biopsy specimen is an 
important factor in identifying marrow involvement 
because of the frequent focal nature of HD in the 
marrow; therefore it would seem reasonable that the 
yield of positive biopsies, within the limits of stage IV 
disease, would increase with large specimens.13 

Marrow involvement occurred in diffuse 
pattern in the majority, eight cases (89%) and in focal 
pattern in only one case (11%), similar findings have 
been reported by O Carroll13 they identified focal 
infiltration in three and diffuse in 12. A lesion was 
considered diffuse when Hodgkin’s tissue occupied the 
entire area between bony trabaculae and involved large 
contiguous areas of BM, focal pattern was characterised 
by small isolated lesions.13 Focal infiltration is found in 
a minority of patients and can show small patchy or 
nodular lesions surrounded by normal marrow, less 
frequently a paratrabacular infiltration can be observed, 
diagnosis of focal infiltration can be missed if the bone 
marrow biopsy does not have adequate length.26 Only 
one case (11%) in this study with nodular sclerosis type 
had focal involvement of the marrow. 

Mononuclear variants of RS cells were found 
in majority of positive trephines while typical RS cells 
were found in only one case even after prolonged 
search, Lee et al27 also identified RS cells in one of 19 
marrow biopsies considered positive for HD, this is in 

contrast to the findings of Ocarroll13 who found them in 
majority of cases. 

Increased amount of fibrosis to the extent of 
altering the marrow architecture was present in eight 
(89%) cases in this study, Myers et al28 have reported 
invariable presence of reticulin or collagen fibrosis 
associated with involvement of the BM. 

Several authors have reported granulomatous 
lesions in tissues from patients with Hodgkin’s 
disease.16,29,30 O Carroll et al13 identified granulomas in 
the marrows of 6 patients out of 107 total cases, none of 
whom had evidence of marrow Hodgkins disease. In the 
present study granulomas were identified in marrow of 
one patient who otherwise had no evidence of marrow 
involvement with Hodgkin’s disease. 

The presence of atypical histiocytes without 
features of R-S cells in the cellular background is 
strongly suggestive of HL, Fibrosis or necrosis alone 
should be considered suspicious of HL according to the 
Committee on Histopathological Criteria Contributing 
to staging of HL at the Ann Arbor Symposium.16 The 
diagnostic category of suggestive BM involvement is no 
longer advisable, as most cases could be interpreted as 
certain infiltration with the help of immuno-
histochemistry.31 The immunophenotypic expression of 
CD30 and CD15, as well as the negativity of LCA, can 
be adequately exploited for improvement of diagnostic 
accuracy in cases of suggestive or suspicious diagnosis. 
In this study marrow infiltration was present in 10.5% 
cases and the pattern of infiltration being diffuse in the 
majority 89%. Immunohistochemistry was helpful in 
confirming suspicion of infiltration in two cases. When 
adequate immunohistochemical studies are correctly 
performed and evaluated, certainty of diagnosis can be 
obtained in almost all cases. 

CONCLUSION 
Bone marrow infiltration was present in 10.5% cases of 
Hodgkin’s disease. Immunohistochemistry was used to 
confirm infiltration in two cases, the pattern of 
infiltration being diffuse in majority (89%). 

REFERENCES 
1. Cairo MS, Bradley MB. Hodgkin’s lymphoma. In: Nelson’s 

Textbook of Pediatrics. Philadelphia: WB Saunders Company; 
2007.p.2123. 

2. Gutensosohn N, Cole P. Childhood social environment and 
Hodgkin’s Disease. N Engl J Med 1981;304:135–40. 

3. Firki F, Chesterman C, Penington D, Rush (Eds). de Gruchy’s 
Clinical Haematology. In: Medical Practice Delhi: Blackwell 
Scientific Publications; 1990.286. 

4. MacMohan B. Epidimiologic considerations in staging of 
Hodgkin’s disease. Cancer Res 1971;31:1854–7. 

5. Sheehan T, Parker AC. Hodgkin’s disease. In: Ludlam CA (Ed). 
Clinical Haematology. 1st ed. Edinburgh: Churchill Livingstone; 
1992.pp.165–72. 

6. Sive J, Linch D. Hodgkin’s lymphoma. In: Hofbrand AV, 
Catovsky D, Tuddenham EG, Green AR (Eds). Postgraduate 
Haematology. 6rd ed. Oxford: Blackwell Publishing Ltd.; 2011. 



J Ayub Med Coll Abbottabad 2012;24(2) 

http://www.ayubmed.edu.pk/JAMC/24-2/Fauzia.pdf  57 

p.643. 
7. Rosenberg SA. Hodgkin’ Disease of the bone marrow. Cancer 

Res 1971;31:1733–6. 
8. Han T, Stutzman L, Roque AL. Bone marrow biopsy in 

Hodgkin’s disease and other neoplastic diseases. JAMA 
1971;217(9):1239–41. 

9. Bain BJ, Clark DM, Lampert IA (Eds). Bone Marrow Pathology. 
2nd ed. London: Blackwell Scientific Publications; 1996.p.212. 

10. Brunning RD, Bloomfield CD, McKenna RW, Peterson L. 
Bilateral trephine bone marrow biopsies in lymphoma and other 
neoplastic disorders. Ann Intern Med 1975;82:365–6. 

11. Juneja SK, Wolf MM, Cooper IA. Value of bilateral bone 
marrow biopsy specimens in non Hodgkin’s lymphoma. J Clin 
Pathol 1990;43:630–2. 

12. Brunning RD. Bone marrow, In: Rosai J (Eds) Ackerman’s 
Surgical Pathology. 7th ed. Washington: CV Mosby Company; 
1989.p.1379. 

13. O Carroll DI, McKenna RW, Brunning RD. Bone Marrow 
Manifestations Of Hodgkin’s Disease. Cancer 1976;38:1717–28.  

14. McKenna RW, Hernandez JA. Bone marrow in malignant 
lymphoma. In: Hyun BH (Ed). Hematology/Oncology Clinics of 
North America. Philadelphia: WB Saunders Company; 
1988.pp.617–35. 

15. Firsch B, Lewis SM, Burkhart R. Biopsy Pathology of bone and 
bone marrow. London: Chapman and Hall; 1985.p.304. 

16. Rappaport H, Berard CW, Butler JJ, Dorfman RF, Lukes RJ, 
Thomas LB. Report of the committee on histopathological 
criteria contributing to staging of Hodgkin’s disease. Cancer Res 
1971;31:1864–5. 

17. Sive J, Linch D. Hodgkin’s lymphoma. In: Hofbrand AV, 
Catovsky D, Tuddenham EG, Green AR (Eds). Postgraduate 
Haematology. 6th ed. Oxford: Blackwell Publishing Ltd.; 
2011.p.643. 

18. Simpson CD, Gao J, Fernandez CV, Yhap M, Price VE, Berman 
JN. Routine bone marrow examination in initial evaluation of 
paediatric Hodgkin’s lymphoma: the Canadian perspective. Br J 
Haematol 2008;141(6):820–6. 

19. Mahoney DH, Schreuders LC, Gresik MV, McClain KL. Role of 
staging bone marrow examination in children with Hodgkin’s 
disease. Med Pediatr Oncol 1998;30(3):175–7. 

20. Barros MH, Zalcberg IR, Hassan R. Clinical and laboratorial 
prediction of bone marrow involvement in children and 

adolescents with Hodgkin’s lymphoma. Pediatr Blood Cancer 
2008;50(4):765–8. 

21. Hines-Thomas MR, Howard SC, Hudson MM, Krasin MJ, Kaste 
SC, Shulkin BL, Metager ML. Utility of bone marrow biopsy at 
diagnosis in pediatric Hodgkin’s lymphoma. Haematologica 
2010;95(10):1691–6. 

22. Marcus RH, WeinertL, Neumsnn A, Borow KM, Lang RM. 
Venous air embolism. Diagnosis by spontaneous right sided 
contrast echocardiography. Chest 1991;99(3):784–5. 

23. Spector N, Nucci M, Oliveria De Morais A, Portugal RS, Costa 
MA, et al. Clinical factors predictive of bone marrow 
involvement in Hodgkin’s disease. Leuk Lymphoma 
1997;26(1,2):171–6. 

24. Dee JW, Valdivieso M, Drewinko B. Comparison of the 
efficacies of closed trephine needle biopsy, aspirated paraffin 
embedded clot section and smear preparation in the diagnosis of 
bone marrow involvement by lymphoma. Am J Clin Pathol 
1976;65:183–94. 

25. Brunning RD, McKenna RW. Bone marrow lymphomas. In: 
Brunning RD, McKenn RW, (Eds). Tumors of the Bone Marrow. 
Atlas of Tumor Pathology. Third series, fascicle 9. Washington 
DC: Armed Forces Institute of Pathology;1994:369–408.   

26. Pillai G, Pezella F, Gatter K. Follicular pattern of bone marrow 
involvement in lymphocyte predominant Hodgkin’s disease. 
Histopathology 2003;43:203–5. 

27. Lee R, Ellis LD. Histopathology aspects of marrow involved 
with Hodgkin’s disease. Program of 17th Annual Meeting of the 
American Society of Hematology, Atlanta. Georgia 1974;p.162. 

28. Myers CE, Chabner BA, De Vita VT, Gralnick HR. Bone 
Marrow Involvement in Hodgkin’s Disease: Pathology and 
Response to MOPP  Chemotherapy. Blood 1974;44;2(A4). 

29. Kadin ME, Donaldson SS, Dorfman RF: Isolated granulomas in 
Hodgkin’s disease. N Engl J Med 1970;283:859–61. 

30. Jackson J Jr, Parker F Jr. Hodgkin’s Disease and Allied 
Disorders. New York: Oxford University Press; 1947.pp.17–34. 

31. Franco V, Tripodo C, Rizzo A, Stella M, Florena AM. Bone 
marrow biopsy in Hodgkin’s lymphoma. Eur J Haematol 
2004;73(3):149–55. 

32. Watanbe K, Yamashita Y, Nakayama A, HasegawaY, Kojima H, 
Nagasawa T, et al. Varied B cell immunophenotypes of 
Hodgkin/Reed-Sternberg cell in classic Hodgkin’s disease. 
Histopathology 2000;36:353–61.

Address for Correspondence: 
Dr. Fauzia Shafi Khan, Department of Paediatric Haematology and Transfusion Medicine, Children Hospital/Institute of 
Child Health, Lahore, Pakistan. Tel: (R) +92-42-35832115, Cell: +92-302-8488428. 
Email: fauzia_khan60@hotmail.com 


