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been only one previous report of rapidly progressive, fatal 
CCNU pulmonary toxicity described in an adult patient with 
medulloblastoma.[4] This case highlights the rare but fatal 
complication of CCNU induced lung damage and the fact that 
it can present acutely in a previously asymptomatic patient. 
Whether serial measurements of lung function could have 
predicted this complication is not known.
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Figure 2: Postmortem lung biopsy. (a) Alveoli in the left lower hand corner 
are lined by hyaline membrane (H and E, ×100). (b) Alveoli are filled with 
transudate and interstitium shows inflammatory infiltrate (H and E, ×100)
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Ineffective legislation affecting health of 
adolescents
DOI: 10.4103/2278-330X.202566
Dear Editor,
We would like to congratulate Thakur et  al.[1] for this 
commendable study highlighting the dilemma of smoking in the 
adolescent age group. This age group is particularly vulnerable 
to increased lung cancer risk as well as other dangers of 
smoking.
Interestingly at approximately the same time when this study 
was being started, that is, October 2012, the Indian state of 
Himachal Pradesh had introduced a ban on cigarettes, bidis, 
gutka etc., and using, selling, storing, manufacturing and 
distributing tobacco‑based products was barred under the 
provisions of Food Safety and Standards Act, 2006. Smoking at 
public places had already been banned in 2008. Subsequently, 
Himachal Pradesh was declared as “smoke‑free” in December 
2013 for achieving 85.42% compliance with the relevant 
parameters.
Smoking bans have been implemented in many developed 
countries. In a Cochrane review of 50 studies that studied 
legislative smoking bans  (2010) exposure to smoke was 
reported to have reduced in workplaces, restaurants, pubs 
and in public places. The ban had resulted in no consistent 
evidence of a reduction in smoking prevalence, but the trend 
was downwards. Total tobacco consumption was reduced in 
studies where prevalence had declined. There was consistent 
evidence of a reduction in hospital admissions for cardiac 
events.[2] In Italy, cigarette consumption was reduced by 2% 
and annual smoking prevalence decreased by 1–3% in men 

and by 0.4–2.0% in women as a result of legal intervention.[3] 
Thus, smoking bans have largely been helpful in the developed 
countries.
Though compliance to anti‑smoking legislation in this hilly 
state of India with higher literacy rate have been reported to be 
more than 80%[4] the smoking rates in adolescents reported in 
the present study should send alarm bells ringing. The effective 
implementation of the law need not be overemphasized 
here, and this cannot be possible without the whole‑hearted 
participation of society: Not only literate but an educated 
society!
In a Cancer Prevention Survey 2013[5] done in Australia the 
measures that received greatest support to reduce smoking 
prevalence included:
•	 Imposing greater penalties for the sale or supply of tobacco 

products to those under the age of 18,
•	 Requiring retailers to have a licence to sell tobacco  (as 

alcohol),
•	 Banning display of tobacco products at the sales counter.

It is the need of an hour that policies like these are 
implemented and enforced  (of course taking care of the local 
needs and aspirations). And all this needs to be complemented 
by community education and mass media campaigns with 
full public participation for any effective progress to be done 
against this scourge of tobacco use in any form.
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Figure 1: (a) Bone marrow biopsy showing collection of plasma 
cell in a background of gelatinous transformation (H and E, ×20). 
(b) Immunohistochemistry using antibodies to CD138 showing positivity 
in the plasma cell surrounded by gelatinous transformation in the marrow 
(×40). (c) Bone marrow biopsy showing extensive gelatinous transformation 
with scattered foci of hematopoiesis (H and E, ×4). (d) Higher magnification 
of the bone marrow biopsy as in Figure 1c (H and E, ×40)
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Fatty but starving marrow! Gelatinous 
transformation of bone marrow secondary to 
plasma cell disorder and all‑trans‑retinoic acid 
therapy: A report of two cases
DOI: 10.4103/2278-330X.202563
Dear Editor,
Gelatinous transformation of the bone marrow  (GMT) also 
known as “starvation marrow” or “serous fat atrophy” is a rare 
hematological disorder characterized by fat cell atrophy with 
focal loss of hematopoietic cells and extracellular deposition of 
gelatinous material which histochemically is mucopolysaccharide 
and is rich in hyaluronic acid.[1] It was first described in 1976 
in bonemarrow  (BM) of patients suffering from prolonged 
starvation and cachexia.[2] We describe GMT in two cases, 
one each of plasma cell myeloma and acute promyelocytic 
leukemia  (APML) treated with all‑trans‑retinoic acid  (ATRA).
Apparently healthy 55‑year‑old female with no known 
co‑morbidities presented with complaints of severe backache. 
Magnetic resonance imaging showed multiple lytic lesions 
in the thoracic and lumbar vertebrae with largest lesions 
in T8 and L2. Computed tomography‑guided biopsy 
from the L2 lesion showed sheets of plasma cells with 
round to oval nucleus, moderate amount of eosinophilic 
cytoplasm, clumped nuclear chromatin, and inconspicuous 
nucleoli. BM biopsy done subsequently showed interstitial 
prominence of plasmacytoid cells, at places forming small 
clusters with one large focal collection surrounded by stromal 
myxoid change [Figure 1a]. This extracellular material 
stained positive for alcian-blue at 2.5 pH and the cells on 
immunohistochemistry showed positivity for CD138 with kappa 
light chain restriction  [Figure  1b]. Serum electrophoresis and 
immunofixation showed M‑band of IgG kappa. Patient was 
started on lenalidomide‑based chemotherapy and is presently 
under follow‑up.
A 33‑year‑old male presented with history of generalized 
weakness, fever, and breathlessness. He was diagnosed as 
APML with presence of 81% abnormal promyelocytes and 
blasts. Flow‑cytometry complemented the morphological 
diagnosis and PML/RARα hybrid transcript was detected 
in the BM sample by qualitative polymerase chain reaction 
and gel electrophoresis. Patient was started on the induction 
therapy with ATRA, Daunorubicin and Cytarabine. Following 
post induction remission, the patient was continued with the 
consolidation therapy with single agent ATRA. However, patient 

developed severe pancytopenia after 1 month triggering a repeat 
BM aspirate and biopsy evaluation. BM aspirate smears were 
hypocellular and hemodilute. BM biopsy showed presence of 
prominent and extensive gelatinous change with few scattered 
foci of hematopoiesis  [Figure 1c and d]. No blast or promyelocyte 
prominence was seen. The gelatinous material stained positive for 
alcian‑blue at pH 2.5. There were no other co‑morbid conditions. 
ATRA was stopped for 6 weeks with subsequent improvement of 
his peripheral blood counts. Patient was later lost to follow‑up.
Gelatinous transformation of the bone marrow is a rare disorder 
with unknown pathogenesis. Seaman et  al. reported GMT in 
5.2% of his autopsy cases while Bohm found GMT in 1.9% of 
his 80,000 BM cases.[1] An Indian study reported an incidence 
of 4.39%.[3] Malnutrition including anorexia nervosa and 
chronic infections were the predominant cause in these studies. 
GMT has been found to increase with age, a phenomenon 
that may be attributed to more number of bone biopsies with 
age.[1] Histochemical studies have demonstrated this gelatinous 
substance to stain strongly with alcian‑blue at a pH of 2.5. 
Pretreatment with bovine testicular hyaluronidase and varidase 
results in loss of alcian‑blue staining.[3]

Gelatinous transformation of the bone marrow has also 
been described in other nutritional states like alcoholism, 
iron deficiency anemia, celiac disease, psychiatric illnesses, 
and metabolic disorders such as diabetes mellitus, 
hypothyroidism, and renal failure. Chronic infections including 
AIDS and collagen vascular diseases like SLE have also 
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