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Lymphoid aggregates in bone marrow: study of
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SUMMARY The practical importance of finding a morphologically benign lymphoid aggregate in the
bone marrow of patients without known lymphoproliferative disease was assessed in 786 consecutive
patients who had had 951 iliac crest bone marrow biopsies performed. Of these, 430 patients known
to have lymphoproliferative disease at the time of biopsy were excluded. Of 356 patients, 86
(aggregate group) had at least one lymphoid aggregate in their biopsy specimen (82 morphologically
benign, three suspicious, and one malignant). Another 86 patients without aggregates (control group)
were matched by age and sex. Both groups were followed up until death, or for a mean of 21-9 and
22*9 months, respectively, to assess their outcome. Eighteen (22%) of the 82 patients with
morphologically benign lymphoid aggregates were later proved to have lymphoproliferative disease
compared with none of the 86 control patients. Another 12 patients in the aggregate group and seven

in the control group were suspected of having a lymphoproliferative disease on clinical grounds, so

that altogether 30 (37%) and seven (8%), respectively, developed confirmed or suspected
lymphoproliferative disease. In both cases the differences were highly significant (p < 0 001).

It is suggested that lymphoid aggregates in clinical biopsy material may not be a physiological
finding and should alert pathologists or haematologists to the possibility of lymphoproliferative
disease.

Nodules and infiltrates of lymphocytes have been
reported to occur in between 1% and 62% of human
bone marrow specimens. The prevalence is influenced
by the age and sex of the patient, the site and method
of biopsy, and whether clinical or necropsy material is
studied.'4 In this report lymphoid nodules and infil-
trates will be referred to collectively as lymphoid
aggregates.

Benign and malignant aggregates have been distin-
guished on the basis of their morphology and cytology
using light microscopy and conventional staining tech-
niques. '4 Immunohistological methods have also been
used.356 Morphologically malignant lymphoid collec-
tions in the bone marrow of patients known to have a
lymphoproliferative disorder are thought to represent
either invasion of the marrow by the disease or its site
of origin.347 Lymphoid aggregates that are both
cytologically and morphologically benign are also
seen in these patients.'

Patients without known lymphoproliferative dis-
ease may also have morphologically benign lymphoid
aggregates in their bone marrow. Many workers
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consider these to be a normal or physiological finding
with no particular disease association when they occur
as small, single clusters of mature lymphocytes in a
marrow biopsy specimen.'89 When aggregates are
large or numerous, some use the term nodular lym-
phoid hyperplasia and describe an association with
autoimmune disease.'8 The precise association be-
tween nodular lymphoid hyperplasia and lym-
phoproliferative disease remains unclear.'479 From
observations on our own clinical material it seemed
that some patients with morphologically benign lym-
phoid aggregates in their bone marrow were later
diagnosed as having lymphoproliferative disease.

Published studies on morphologically benign lym-
phoid aggregates have included at most only limited
follow up ofpatients to assess their eventual diagnosis,
even though the time taken to develop full clinical
manifestations of some lymphocytic lymphomas and
chronic lymphocytic leukaemia may be extensive.'348
This paper reports follow up on hospital patients
whose marrow biopsy specimens contained lymphoid
aggregates. Their eventual diagnoses were compared
with those of control patients to assess the practical
importance of finding a morphologically benign lym-
phoid aggregate in a bone marrow biopsy specimen.
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Fig 1 Morphologically benign lymphoid aggregate in trephine biopsy specimen ofbone m

Patients and methods

During the seven years between 1979 and 1985, 786
consecutive patients had 926 iliac crest trephine biop-
sies and 25 iliac crest bone biopsies performed. These
were studied retrospectively. Of these, 430 patients
from whom 519 trephine biopsy specimens were taken
had confirmed lymphoproliferative disorders at the
time of biopsy and were excluded from further study.
The remaining 432 biopsy specimens from 356 patients
were screened for the presence of lymphoid
aggregates. These were identified using light micros-
copy and conventional stains. Five patients also had K
and A light chain immunoperoxidase stains performed.
Aggregates were subdivided into three categories:
morphologically benign; suspicious-that is,
cytologically normal but increased in size or number,
or both; and cytologically and morphologically malig-
nant (figs 1-3).28

All patients with at least one lymphoid aggregate in
their trephine biopsy specimen (aggregate group) were
matched by sex and age to within five years with
patients whose trephine or bone biopsy specimens did

~~~~~~ 4
arrow.

not contain lymphoid aggregates (control group).
Case notes were obtained for 84 of the 86 aggregate
group patients and 81 of the 86 control group patients.
Limited follow up data were available on the seven
patients whose notes could not be traced. A standard-
ised data sheet was completed for each patient, paying
particular attention to the eventual diagnosis and the
length of follow up from the time of the first trephine
biopsy with a lymphoid aggregate until death or the
last entry in clinical notes (fig 4).
A lymphoproliferative disease was considered to be

confirmed if the patient was subsequently shown to
have such a disease in a biopsy specimen of an organ
other than bone marrow, or at necropsy, or if analysis
of peripheral blood lymphocyte surface markers
showed evidence of a monoclonal proliferation. A
lymphoproliferative disease was considered to be
possible if the diagnosis was based on clinical grounds
without confirmation by biopsy of organs other than
bone marrow, or the patient had an isolated
paraproteinaemia.'° Follow up was calculated in
months to the nearest half month.

Trephine biopsy specimens were taken under local
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Fig 2 Morphologically suspicious lymphoid aggregate in trephine biopsy specimen ofbone marrow. This is larger than the
aggregate infig 1.

anaesthesia using a Jamshidi needle from the iliac
crest. They were fixed in 10% formol saline containing
5% acetic acid (v/v) and paraffin wax embedded.
Generally, four sections were cut at intervals of 50-
100 gm and stained with haematoxylin and eosin.
Special stains were performed as appropriate.

All 25 bone biopsy specimens were taken from the
iliac crest under local anaesthesia. They were then
fixed in 10% formol saline and bisected. One half was
decalcified, paraffin wax embedded, and sectioned as
above. The other half was styrene embedded without
decalcification and sectioned and stained with
haematoxylin and eosin and with von Kossa's stain.
The x2 test with Yates's correction was used to test

the significance of differences between aggregate and
control group patients.

Results

One hundred and one trephine biopsy specimens from
86 patients contained at least one lymphoid aggregate.
Sixteen of these contained more than one. A germinal
centre was seen in a lymphoid aggregate in only one

case-a patient with systemic lupus erythematosus.
The clinical characteristics of aggregate and control
groups are compared in table 1. In the group without a
lymphoid aggregate, including the control patients,
there were 270 patients (136 male and 134 female).
This sex distribution was not significantly different
from that ofthe group with a lymphoid aggregate. The
mean age of the group without a lymphoid aggregate
was 51-2 years, with a median of 54, a range of 14 to 85,
and a standard deviation of 17-4. The ratio of the
difference between the means of the two groups to the
standard error of the difference of the means was 4 4,
making it unlikely (p < 0-001) that the two groups had
come from the same population of observations. The
group with a lymphoid aggregate was significantly
older than the group without a lymphoid aggregate.
The indication for the initial trephine biopsy in the

aggregate and control groups is shown in table 2. In
the control group there was a significant excess ofbone
biopsy specimens (p < 0 05). The number of patients
whose indication for biopsy was suspected lym-
phoproliferative disease was significantly higher in the
aggregate group (p < 0-05).
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Table 1 Clinical characteristics ofaggregate and control
groups

Aggregate Control
group group

No of patients 86 (45M, 41F) 86 (45M, 41F)
Age ofpatients (years)

Male:
Mean (median) 56-6 (56) 57 3 (57)
Range (SD) 27-83 (14-1) 27-83 (13-7)

Female:
Mean (median) 61-8 (65) 61 9 (63)
Range: (SD) 30-83 (12-5) 34-78 (12-6)

All patients:
Mean (median) 59-1 (59 5) 59-5 (59-5)
Range (SD) 27-83 (13.5) 27-83 (13.3)

No of patients dying during 40 (17M, 23F) 46 (25M, 21F)
follow up

Length offollow up (months)
Patients known to have died:
Mean (median) 12-0 (8) 13-9 (4)
Range (SD) 1-57 (12-5) 4 days-79

(22-6)
Patients alive to end of follow

up:
Mean (median) 21 9 (20 5) 22-9 (19 5)
Range (SD) I day-70-5 I day-72

(17 4) (19-1)

The eventual diagnoses in both groups are listed in
table 3. There was a highly significant excess of both
confirmed and confirmed plus possible lym-
phoproliferative disease in the aggregate group com-
pared with the controls (p < 0-001). Twelve of the 31

Table 2 Indicationfor initial trephine biopsy

Aggregate Control
group group
(n = 86) (n = 86)

Investigation of:
Abnormal blood count or film 23 NS 18
Systemic symptoms 2 1
Suspected lymphoproliferative disease 31 * 18

non-haematological 6 7
malignancy

myeloproliferative disease 9 8
myelodysplasia 3 0
acute myeloid leukaemia 3 4
metabolic bone disease 0 8*

Others 2 0
Assessment of known:

Non-haematological malignancy 5 13
Myeloproliferative disease 2 9

Significant excess: *p < 0-05. NS = not significant.
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Fig 4 Design ofstudy.

Table 3 Eventual diagnoses in aggregate and control groups

Aggregate Control
group group
(n = 86) (n = 86)

Proved lymphoproliferative disease* 21 (p<O.o01) 0
Possible lymphoproliferative diseaset 13j 7
Non-neoplastic immunological 11 NS 5

disorder$
Non-haematological malignancyl 10 23 (p<0-05)
Disorders of haemopoietic marrow

Myeloproliferative disease 10 21 (*p< 0-05)
Myelodysplasia 6 5
Acute myeloid leukaemia 4 7
Aplasia 4 1

Infection§ 7 NS I
Metabolic bone disease 0 8}(p<0.05)Otherstt 0

*One Hodgkin's disease, 14 low grade, and six high grade non-
Hodgkin's Tymphomas (table 4).
tClinical diagnosis with no biopsy confirmation in eight aggregate
and three control group patients. Paraproteinaemia only present in
five aggregate and tour control group patients (table 5).
tHaematological autoimmune disease in two aggregate and one
control group patient: 13 patients had organ specific disease
including rheumatoid arthritis (n = 5) and polymyalgia rheumatica
(n = 3).
¶One chemodectoma and one melanoma in the control group. The
remaining 31 had carcinoma, which was present in 10 of the trephine
biopsy specimens.
§Chronic bacterial infection in four aggregate group patients. Viral
infection in three aggregate and one control roup patient.
ttAnaemia of chronic renal failure, malnutrition, unexplained facial
swelling, iron deficiency anaemia, mediastinal fibrosis, cerebral
vasculitis, hypersplenism secondary to cardiac failure, and
myelofibrosis secondary to irradiation.

patients in the aggregate group suspected of having a
lymphoproliferative disease at biopsy (table 2) were
later proved to have one. In nine of these 12 the
aggregates were morphologically benign. Another
eight of the 31 possibly had a lymphoproliferative
-disease. Details of the patients with a lymphoid
aggregate and subsequently confirmed lym-
phoproliferative disease are given in table 4. Details of
patients with a possible lymphoproliferative disease
are given in table 5.
The mean time between initial bone marrow biopsy

and definite confirmation of a lymphoproliferative
disease in the 21 patients (table 4) was 3 3 months,
range nil (investigations made at the same time as the
trephine biopsy) to 28 months. An excess of non-
haematological malignancy was observed in the con-
trol group (p < 0 05). Mortalities and mean time to
death were similar in the two groups (table 1).

Table 6 shows the relation between the appearance
ofthe lymphoid aggregate in the initial trephine biopsy
specimen and the eventual diagnosis. In one biopsy
specimen the aggregates were obviously malignant
and the patient was shown to have chronic lym-
phocytic leukaemia. Three biopsy specimens had
suspicious aggregates. Ofthese, two patients were later
confirmed to have lymphoproliferative disease, alth-
ough the aggregate in one biopsy specimen was
polyclonal as shown by K and A light chain staining.

786 patients (951 biopsies)

Known lymphoprpliferative disease No known lymphoproliferative
at biopsy-excluded disease at biopsy
430 (519) 356 (432)

At least one lymphoid aggreate No ymphoid aggregate
86 (101) 270 (331)

Aggregate group Matched ontrols Others
86 86 184

Study group

772 Faulkner-Jones, Howie, Boughton, Franklin
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Lymphoid aggregates in bone marrow

Table 4 Patients with lymphoid aggregate and subsequently confirmed lymphoproliferative disease

Method of
Spleno- Hepato-Lymph- Marrow- Immuno- Lymphocyte definitive Time of

Sex Age Presentation megaly megaly adenopathy Hb WCC Lymph. Pt aspirate globulins markers diagnosis follow-up

High grade non-Hodgkin's lymphoma (n = 6):
M 46 Coeliac disease Yes Yes Yes 12-0 7-0 ? 202 ? Normal Normal pm 2y4m(D)
M 47 Lump in neck No No Yes 12-1 3-3 106 204 Lymphoblasts Monoclonal B cell Node biopsy, ly(D)

seen A chains leukaemia markers, pm
M 54 Lump on No No No 14-3 5-5 1-27 443 Normal Hypo y glob Normal Biopsy of mass ly8m(A)

shoulder
M 58 Abdominal No No Yes 14-5 13-1 2-23 406 Normal Normal Normal Gastric biopsy 4m(D)

pain
F 65 Pancytopenia Yes Yes Yes 9-1 3-0 0-7 50 Iron Hypo y glob Lymphopenia Node biopsy, 2m(D)

deficiency pm
F 71 Pancytopenia Yes No No 8-2 2-7 1-3 153 Dyserythropoiesis Hypo A glob B lymphopenia pm 9m(D)
Low grade non-Hodgkin's lymphoma (n = 14):
M 40 Neutropenia Yes No Yes 14-6 2-5 1-59 42 TLymphoid cells Normal D A B cell clone Markers, pm lylm(D)

in blood
M 40 Neuropathy No Yes No 16-5 5-9 ? 233 tLymphoid cells IgG A No B cells Markers Syl lm(A)

paraprot
M 52 Neutropenia No No No 15-0 2-4 1-6 136 TLymphoid cells 1IgM, IgA G K B cell clone Markers 4y5m(A)
M 55 Known glioma No No No 15-0 17-3 9-52 131 TLymphoid cells Hypo y glob B cell Node biopsy, 2ylm(D)

leukaemia markers
M 56 Neutropenia Yes Yes Yes 9-9 4-2 3-14 136 TLymphoid cells Hypo y glob B cell Node biopsy, Iylm(D)

leukaemia markers, pm
F 65 Fever, weight Yes No Yes 9-4 1-4 0-7 275 ]Granulopoiesis Normal B and T Node biopsy 3ySm(A)

loss lymphopenia
F 67 Fever, weight No No Yes 7-6 6-2 0-25 184 TLymphoid cells PolyclonalT B lymphopenia Node biopsy 2m(D)

loss
F 69 Haemolytic No Yes No 11-9 5-8 0-64 235 TErythropoiesis Polyclonalt B and T pm lm(D)

anaemia lymphopenia
F 72 Multiple Yes No No 12-3 2-2 0-4 102 Few atypical ? ? Splenectomy 2y4m(A)

sclerosis lymphocytes
F 73 Fever, weight Yes Yes Yes 10-7 3-9 2-1 155 TLymphoid cells IgM K M K B cell Node biopsy, 3y9m(D)

loss paraprot clone markers
M 74 Depression No No No 13-8 4-9 ? 200 ? IgG K T lymphopenia pm lm(D)

paraprot
F 75 Rheumatoid No Yes No 9-7 8-3 6-39 111 TLymphoid cells IgG K G K B cell Markers 2m(D)

arthritis paraprot clone
F 76 Fever, weight Yes Yes Yes 13-4 3-6 1-6 ? Dyserythropoiesis Normal Hairy cell Markers ly9m(D)

loss leukaemia
F 83 Abdominal Yes Yes No 11-6 7-1 ? 434 ? Normal Abnormal K:A Liver biopsy 4m(D)

pain B cell ratio
Hodgkin's disease (n = 1):
F 72 Pancytopenia Yes Yes No 4-7 1-7 ? 76 tCellularity ? ? Splenectomy I y(D)

NOTES: Hb, haemoglobin (g/dl); WCC, white cell count (x 109/l); Lymph., lymphocyte count (x 109/l); Pt, platelet count (x 109/l); ? either not done or
result not available; pm, diagnosis made or confirmed at necropsy; D, dead; A, alive; hypo y glob, hypogammaglobulinaemia; paraprot, paraproteinaemia.

The third patient possibly had lymphoproliferative
disease.

Eighty two biopsy specimens contained mor-
phologically benign lymphoid aggregates. Eighteen of
these patients subsequently had a confirmed lym-
phoproliferative disease, and in 12 it was a possibility.
When only patients with morphologically benign
lymphoid aggregates were considered, there was an
excess of proved lymphoproliferative disease over
their controls. The risk was 18/82 (22%) and this was
highly significant (p < 0-001). No features of the
lymphoid aggregates were different between those
patients in this group who developed a lym-
phoproliferative disease and those who did not.

Discussion

The aim of this study was to assess the diagnostic

importance of morphologically benign lymphoid
aggregates in bone marrow biopsy specimens. We did
this by determining eventual diagnosis in a group of
hospital patients whose biopsy specimens contained
such aggregates. Compared with a matched control
group, these patients had a highly significant excess
risk of being found to have a lymphoproliferative
disease, in particular non-Hodgkin's lymphoma.
Without a control group we would not have known

that the eventual diagnoses on the aggregate group
were different from those on the whole population
biopsied. It was also necessary to have control patients
closely matched by age in particular, as the whole
group without a lymphoid aggregate was significantly
younger than the aggregate group. Without close
matching we would not have known whether any
difference in eventual outcome between the groups
was due to age alone rather than to factors related to

773

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.41.7.768 on 1 July 1988. D
ow

nloaded from
 

http://jcp.bmj.com/


Table S Patients with possible lymphoproliferative disease

Spleno- Hepato-Lymph- Marrow- Immwno Lymphocyte Time ofSex Age Presentation megaly megaly adenopathy Hb WCC Lymph. Pt aspirate globulins markers follow-up
Lymphoid aggresate in marrow and clinically suspected lymphoma (n = 8):
M 29 Aplastic anaemia No No Yes 11-0 2-5 0-6 149 Dyserythropoiesis Hypo y glob B and T lymphopenia 4y9m(D)M 34 Epilepsy Yes Yes No 12-2 3-1 1-83 131 tLymphoid cells PolyclonalT Normal Iy(A)M 56 Lump in neck ? ? ? ? ? ? ? iCellularity ? ? 3y(A)F 57 Haemolytic Yes Yes Yes 117 6-7 3-0 235 tErythropoiesis PolyclonalT tB, polyclonal 3ylOm(A)anaemia
M 58 Pruritus Yes Yes No 14-8 4-7 ? 82 tLymphoid cells Polyclonalt Lymphopenia 5y7m(A)F 69 Abdominal mass Yes No No 11 8 1 3 0-66 136 lCellularity ? ? ly(D)F 70 Rheumatoid No No No 13 5 7-4 ? 356 Iron deficiency Hypo y glob Normal 2y9m(D)arthritis
F 82 Rheumatoid No Yes Yes 5-7 9-8 2-74 582 Iron deficiency PolyclonalT Normal 2y(A)arthritis
Lymphoid aggregate in marrow and paraproteinaemia (n = 5):
F 46 Aplastic anaemia No No No 5-1 4-4 ? 143 Red cell aplasia IgG A paraprot Normal 5y4m(A)M 57 Rheumatoid No No Yes 9-4 7-0 ? 393 Dyserythropoiesis IgG A paraprot Lymphopenia I m(A)arthritis
M 67 Fever, weight lossNo Yes No 13 5 3-9 ? ? 4Cellularity IgM A paraprot ? 2y2m(A)M 74 Weight loss Yes Yes Yes 12-8 7-2 ? 169 tLymphoid cells IgG A paraprot Normal 2y(A)M 82 Ischaemic legs ? ? ? 13-1 14-0 ? 980 ? Paraprotein ? type ? ly3m(A)No lymphoid aggregate but clinically suspected lymphoma (n = 3):
M 42 Thrombocyto- Yes Yes Yes 8 5 12 3 ? 10 tThrombopoiesis ? ? 7m(D)penia
M 57 Abdominal pain Yes No Yes 7-8 3-8 ? 168 ? ? ? lm(D)M 81 Lump in neck No No Yes 12 3 5-5 ? 270 ? ? ? 3ylm(D)No lymphoid aggregate but paraproteinaemia (n = 4):
F 37 Renal transplant ? ? ? ? ? ? ? ? IgG K paraprot Normal 8m(A)M 46 Known Yes Yes No 13 7 14-3 2-0 180 ? IgG A paraprot ? 3y6m(A)polycythaemia
M 56 Fever, weight lossNo No No 12 3 7-5 ? 265 iCellularity IgG K paraprot B and T lymphopenia lm(A)F 56 Phaeochromo- No No No 12-0 3-8 ? 321 tLymphoid cells IgG K paraprot B lymphopenia 3m(A)cytoma

Notes as for Table 4.

the presence or absence of lymphoid aggregates. The
control patients were clearly not recruited prospec-
tively but a retrospective prospective study can be
regarded as the next best thing.
The excess of lymphoproliferative disease in the

aggregate group cannot be attributed to bias
introduced by differences in length of follow up of
aggregate and control patients, nor to bias due to
differences in the age and sex of the two groups.
Significantly more patients in the aggregate group
than in the control group were suspected of having a
lymphoproliferative disease before the biopsy (table
2). Even so nine of 21 (43%) were later confirmed to

Table 6 Appearance oflymphoid aggregates in initial
trephine biopsy specimens and eventual diagnosis

Morphological
appearance
of initial
lymphoid
aggregate Number Eventual diagnosis

Benign 82 Confirmed lymphoproliferative disease 18
Possible lymphoproliferative disease 12
No lymphoproliferative disease 52

Suspicious 3 Confirmed lymphoproliferative disease 2
Possible lymphoproliferative disease I

Malignant I Confirmed lymphoproliferative disease I

have lymphoproliferative disease and five of 13 (38%)
with a possible lymphoproliferative disease were not
suspected of this before the biopsy.
Our results are not comparable with those of

necropsy studies and may not be applicable to the
general population. They are contrary to the findings
of biopsy studies in which there is reported to be no
particular association of morphologically benign lym-
phoid aggregates with lymphoproliferative disease.
One difference between our study and others is that we
followed up the patients for some time after the
trephine biopsy so that lymphoproliferative disease
developing late after the biopsy specimens were taken
was not missed.'49 1
Another difference between our study and others is

that we studied marrow from only one site-the iliac
crest. Some, for instance, have combined findings
from the sternum and iliac crest,"' although there is
known to be wide variation in the occurrence of
lymphoid aggregates in different parts of the skeleton.
Aggregates were common in the sternum but rare in
the ileum in a necropsy study.2 In addition, some
studies have been of concentrated particles of marrow
obtained by aspiration.'8 " Findings on this material
may not be comparable with those on trephine biopsy
specimens processed in the conventional way.

774 Faulkner-Jones, Howie, Boughton, Franklin
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Lymphoid aggregates in bone marrow 775
One explanation of our findings is that patients

developing a lymphoproliferative disease have a
higher number and density of morphologically benign
lymphoid aggregates than patients with other condi-
tions. The likelihood of obtaining an aggregate in a
random trephine biopsy specimen is therefore higher.
Concentrations of marrow samples and a biopsy
specimen ofthe sternum are likely to increase the total
yield of lymphoid aggregates in all patients and may
obscure the clear association seen in this study bet-
ween lymphoid aggregates in the iliac crest and
lymphoproliferative diseases.
We cannot settle the question of whether such

aggregates are truly benign and reactive or are neo-
plastic. In most other conditions in which they are
found, such as infections, autoimmune diseases, or
carcinomas (table 3) it is likely that these aggregates
are reactive. 12 In disorders of the haemopoietic
marrow, however, the aggregates may indicate neo-
plastic proliferation of lymphocytes derived from the
same stem cells as the haemopoietic cells.'34
The practical importance of our results is that

morphologically benign lymphoid aggregates should
not be ignored in iliac crest biopsy specimens from
patients not known to have a lymphoproliferative
disorder. Such a finding indicates that the patient has a
significant risk of being found to have a lym-
phoproliferative disease. Indeed, when patients are
discounted whose marrow biopsy specimens indicate
another definite diagnosis such as metastatic carcin-
oma or myeloproliferative disorder, there is a higher
probability that a lymphoproliferative disorder will
eventually be diagnosed.

We are grateful to Professor J Stuart for permission to
study his patients and for criticism of the manuscript;
to Mrs CA Roginski and Mrs S Wilson, West
Midlands Regional Cancer Registry, for follow up
information; to Mrs CJ Sparke for the photographic

prints; and to Miss AJ Wright for typing the manu-
script.
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