
J. clin. Path. (1959), 12, 380.

ASSOCIATION OF CLINICAL PATHOLOGISTS:
62nd GENERAL MEETING

The 62nd general meeting was held at the Medical School, University of Manchester, from April
16-18, 1959. Summaries of the papers read there are presented below.

The Myeloproliferative Disorders
H. E. HUTCHISON (Glasgow) reviewed the morbid

histology and marrow cytology of the myelo-
proliferative disorders, beginning with the typical
case. Thereafter atypical examples were used to
illustrate the relationship to the leukaemias, refractory
anaemia both normoblastic and megaloblastic, and
reticulum-cell tumour of the haemopoietic system.
The value of trephine biopsy and reticulin staining
of the marrow was illustrated.

Separation of Red Cell Mixtures by Centrifugation
H. E. M. KAY and M. CONSTANDOULAKIS (Royal

Marsden Hospital, London) said that the young red
cell, in particular the reticulocyte, is known to have
a lower density than the mature cell and can by
centrifugation be concentrated in the top layer of the
red cell column. Experiments were described which
demonstrated the degree of segregation so obtained.
It was further shown that, where blood transfusion
or bone-marrow transplantation had produced a
mixture of circulating erythrocytes, it is usually but
not always possible to establish the genotype of the
functioning bone marrow by means of such a
separation. (See page 312.)

The Principles of the Investigation of Acute Bleeding
States Complicating Pregnancy and Childbirth

G. I. C. INGRAM (St. Thomas's Hospital, London)
said that the literature describing the acute
coagulation disorders which have complicated
pregnancy and childbirth was now sufficiently
extensive for the principles of the investigation of
these disorders to be worked out in detail. Four
processes have been thought to cause these defects.
They are: (1) Defibrination, which implies a continuing,
slow coagulation proceeding in the mother's blood so
that the red cells eventually are circulating suspended
in serum, with a deposition of the fibrin in various
organs. (2) Fibrinolysis, by which is meant an
activation of the normal fibrinolytic mechanism of
the mother's blood. (3) Release of heparin into the
mother's blood. (4) An excessive utilization of
clotting factors in an attempt to procure haemostasis
at the placental site. In addition, it has been
suggested that an insufficient synthesis of clotting
factors may contribute in a shocked patient.

These conditions have been seen variously
associated with abruptio placentae (concealed ante-
partum haemorrhage), retained dead foetus,
"amniotic infusion," hydatidiform mole, and septic
and criminal abortion. The processes of defibrina-
tion and fibrinolysis are thought to be initiated by the
entry of tissue substances from the conceptus into
the maternal circulation, and in these two conditions
there have been found thrombocytopenia and
reductions in antihaemophilic globulin (A.H.G.),
factor V, occasionally factor VII, and fibrinogen.

It is thus apparent that tests might be applied in
these cases to detect at least the following
abnormalities: thrombocytopenia, heparin - like
activity, and depletions of A.H.G., factor V, and
fibrinogen. It is important to identify any heparin
activity before making other coagulation tests since
the presence of heparin will interfere with other
techniques. It is suggested that the tests might be
arranged in the following order:

(1) Platelet Count, and (2) Thrombin Clotting Time
of Citrated Plasma.-If the thrombin time is longer in
the patient's plasma than in the control this might be
due either to a reduction in the fibrinogen content or
to the presence of heparin. If abnormal, the test
should therefore be repeated, adding to both the
patient's and the control plasmas first purified
fibrinogen and then toluidine blue 1/1,000. This test
also provides a method for detecting fibrinolysis, by
incubating citrated plasma and repeating the thrombin
time on samples withdrawn at intervals over an hour
or two; a progressive lengthening of the thrombin
time apparent in the patient's plasma but not in the
control plasma is strong presumptive evidence of this
process.

(3) Fibrinogen Determination.-It is probably more
useful to estimate fibrinogen as fibrin, i.e., what clots,
than in terms of a salt precipitate.

(4) One-stage Prothrombin Time. This will be
prolonged where there is a marked diminution in
factor V activity. It should be noted in this
connexion that in late pregnancy the prothrombin
time is shorter than in the non-pregnant state, so that
even small prolongations of the patient's time over
that of a non-pregnant control should be taken
seriously.

(5) Thromboplastin Generation Screening Test
(Hicks and Pitney).-Using some convenient platelet
substitute, this will detect a reduction in A.H.G.
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Having made these tests it should be possible to
advise the obstetrician whether special infusions, e.g.,
purified fibrinogen, are required and whether it
would be safer to await natural delivery or to
intervene under the appropriate cover. The progress
of the case may then be followed by repeating those
tests shown in the initial investigation to have been
abnormal; and in particular, the fibrinogen
determination is convenient for following progress
since the test is rapid and accurate, the concentration
varies fairly rapidly in the plasma following changes
in the clinical state or as a result of infusion, and the
response to an infusion can be controlled by
comparing the expected with the observed increase in
the fibrinogen concentration of the plasma.
For these tests (apart from the platelet count) the

only requirement is citrated plasma. The reagents for
the thrombin-fibrinogen-toluidine blue tests are not
difficult to obtain or to prepare and may be stored at
-200 C.

It seems advisable to provide the clinicians with a
simple screening test such as a rapid fibrinogen
determination and to suggest that they call in the
clinical pathologist in consultation whenever this test
shows abnormal results. The clinical pathologist
must therefore provide a service covering 24 hours,
but if this can be assured he may be able to offer
advice to his obstetric colleagues which is both
decisive and life-saving.
A rapid side-room method for estimating

fibrinogen was demonstrated, depending upon the
increase of turbidity which occurs when plasma clots.
A review of the literature with the full account of

the proposed tests is appearing in the Journal of
Obstetrics and Gynaecology of the British Empire.

Acute Erythraemic Myelosis (Di Guglielmo's Disease)
E. NEUMARK (Department of Pathology, St. Mary's

Hospital Medical School, London) said that, since Di
Guglielmo's first description of a case of acute
erythraemic myelosis in 1926 which followed nine
years after he had postulated the existence of such a
condition (Di Guglielmo, 1917), more than a hundred
cases had been reported in the medical literature.
The first case recognized and published in England
was Israels's (1939), who called the condition
"immature cell erythraemia."

Since 1948 (Britton and Neumark, 1949), when the
first case of acute erythraemic myelosis had been
shown to the Association, another six cases had been
observed at St. Mary's Hospital, but preparations
from more than 30 cases had now been seen.
Clinically they usually show pyrexia, pallor, and
purpura. Most are rapidly fatal.

Haematologically they show anaemia, which
occasionally is macrocytic, wide variations of the
white blood cell picture ranging from neutropenia to
myeloid crises, thrombocytopenia, but occasionally
thrombocythaemia, and usually absence of evidence
of haemolysis. The marrow shows erythroid
hyperplasia sometimes resembling megaloblasts.
Pathologically the red bone marrow is increased, but

infiltration of other organs is only apparent
microscopically.
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Platelet Serotonin and Normal Haemostasis
H. E. HUTCHISON and J. M. STARK (Glasgow). It

has often been suggested that the vasoconstrictor,
serotonin (5-hydroxytryptamine, 5HT), released from
platelets during clotting might take part in normal
haemostasis. With the discovery that reserpine can
deprive the platelets of this 5HT and prevent further
uptake, it has become possible to test haemostasis in
the absence of 5HT. No abnormality could be
demonstrated when the following investigations were
carried out in 12 patients given reserpine: bleeding
time, Hess's test, capillary response to injury, silicone
clotting time, prothrombin time, prothrombin
consumption index, thromboplastin generation test
(with platelet dilutions), platelet count, platelet
adhesiveness, and plasma clot retraction. From this
no evidence was obtained to suggest that 5HT plays
any part in normal haemostasis.

Non-healing Granuloma of the Upper Air Passages:
Granuloma Gangrenescens

E. W. WALTON (Dundee) said that, though over 300
cases of granuloma which would not heal had now
been reported, understanding of it had progressed
little since the late Sir Robert Muir wrote in 1897,
" The disease does not correspond to any type with
which we are familiar." A personal study of 23 cases
suggests that " non-healing " granuloma is a tripartite
group: classical malignant granuloma, which is a
progressive, non-neoplastic but lethal form of
ulceration; Wegener's syndrome, which is a
disseminated granuloma of hyperergic type
originating in the respiratory tract; and granuloma
gangrenescens, which is a malignant neoplasm.

Five cases of this third type, having similar
clinical and pathological features, were described, and
at least 24 others had been reported previously.

Typically, granuloma gangrenescens begins as a
prolonged nasal or palatal ulceration: after a latent
period of six to 12 months, metastatic lesions develop.
Most often, the cervical and mediastinal lymph
nodes, liver, skin, kidney, spleen, and lung are
affected, with relatively frequent involvement of the
heart, brain, small intestine, and gonads. The
metastases consist grossly of pale-grey infiltrates and
characteristically focal tumours do not occur outside
the upper air passages. Histologically these
infiltrates are highly cellular and pleomorphic with
many mitoses; round and vesicular nuclei are
common, and multinucleate cells are quite frequent.
The absence of haematological abnormality during
life and the absence of atypical cells from vessels in
tissue sections support the view that granuloma
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gangrenescens is not a leukaemia. There are none of
the characteristic features of Hodgkin disease, and
most pathologists consider that it is a form of
reticulum-cell sarcoma, originating in the nose.

Further Observations Regarding Rheumatic Diseases
(Including Rhmtoid Aritis) and Deficency of

Secretion of the Mucosa of the Small Intestine
ARNOLD RENSHAW (Manchester). A continuance

of former work, some of which had been previously
reported and which had begun in 1939, stated the
results obtained to date by the use of the group of
enzymes known as erepsin in the treatment of
rheumatic diseases, including rheumatoid arthritis.
Some 1,200 patients had now been treated with this
enzyme put up in tablet form, the latest preparation
being known as "arthrepsin." In addition, at least
10,000 injections of this specially purified enzyme had
been given trom time to time to these patients in
various areas requiring treatment.
The results obtained had on the whole been

extremely good. Long-standing and short-standing,
severely and slightly affected cases had been included
as they presented themselves. In many instances
other methods of treatment at present available had
been used in various patients without permanent
success-cortisone, other medicinals, including large
doses of aspirin, sedatives, gold, etc.-before they
presented themselves for this treatment. Of 1,200
patients suffering from either rheumatoid arthritis,
osteo-arthritis, fibrositis, and various other conditions,
such as Paget's disease, spondylitis, Still's disease,
90.9% were improved to some degree and only
9.1% not improved or worse. Of these, 49% were
much improved and were practically normal and quite
well able to earn a living. Of 533 patients with
rheumatoid arthritis, 218 were much improved, 257
were improved, 55 not improved, and only three
(0.6%) worse while on treatment and under
observation for what is to be regarded as a deficiency
disease of intestinal secretion. This latter figure
compares with a series of untreated cases of
rheumatoid arthritis reported by other observers in
which 33% of the patients were worse over five years
or so of observation. Improvement occurs in the
sedimentation rate, the albumin/globulin ratio, and
in the general condition. In patients with osteo-
arthritis with hyperpiesia the blood pressure may fall
in 12 months or so from 210 mm. to 170 mm. Hg or
thereabouts. Patients look five to 10 years younger
after a year or so. Associated migraine practically
ceases after about three or four months' treatment.

In some cases recovery may appear to be delayed.
A full protein diet is required. All purgatives and
sedatives should be stopped. Adequate vitamins
should be given.

Slides were shown of the condition of the proteins
in the swollen bursae when examined by the electron
microscope and the effect on these of incubation with
erepsin. A cine film also illustrated the improvement
in several severe cases.

Cytological Examination of Gastric Washings
A. I. SPRIGGS (Oxford) described the results of

cytological examination of gastric washings from 155
patients for malignant cells. A simple saline
washing technique was used. Comparative
cytological and histological examinations were also
made on a series of 24 fresh, surgically excised
stomachs.
Of 28 cases with carcinoma, malignant cells were

identified in 55% in the first specimen. This figure is
lower than many in the literature, but has not been
weighted by the results of multiple examinations in
cases with strong clinical suspicion, nor by the
exclusion of " unsatisfactory specimens." There was
one false positive report.
A brief review was given of the techniques used by

previous workers in this field, such as abrasive
instruments, proteolytic enzymes, and the use of
sections of fixed sediment. The last is recommended
as a method of relatively low sensitivity, but which
requires no special training for technicians or
pathologists and takes relatively little time. The
examination of smears (which Dr. Spriggs stains
either with haematoxylin and mucicarmine or with
Papanicolaou's stains) reveals malignant cells in a
higher proportion of cases but is extraordinarily
laborious.
Coloured slides were shown of some of the

principal appearances, mostly in wet-fixed smears but
also in sections and in dry films stained by a
Romanowsky method.

Some Observations on Drying Hands
K. B. ROGERS (Children's Hospital, Birmingham).

The requirements for drying hands in hospitals are
different from those demanded anywhere else, and as
a busy nurse takes only 10 to 14 seconds to dry her
hands any method that is slow is undesirable. The
usual method of drying the hands is by employing
some form of towel, but it is obvious that a towel
will be useless if the act of drying infects the hands.
At present nearly all hospital towels are liable to
infect the hands.

All the modern hot air hand dryers deliver a
current of air that is too narrow to dry a large
surface and none dry the hands fast enough for use
in hospitals. Moreover, many of the present
machines have their air inlets too near the floor, so
that infected particles are liable to be sucked up from
the floor and discharged into the air.

It must be emphasized that any hospital towel
should be covered until it is used, as infected particles
fall on it if it is exposed. Paper towels are relatively
cheap and provide single disposable towels. Many
paper towels are rather rough, tending to scratch the
hands, and very few dry the hands when only one
is used, so that the time taken to dry the hands is
relatively prolonged. Single cloth towels are too
expensive to discard and the cost of laundering
militates against their use.

382

 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.12.4.380 on 1 July 1959. D
ow

nloaded from
 

http://jcp.bmj.com/


ASSOCIATION OF CLINICAL PATHOLOGISTS MEETING

Several distributors market towels in long lengths
which provide a dry and aesthetically clean surface
for drying the hands. The makers are reluctant to
alter the design of the machines which deliver the
towels, although the present cabinets make it very
difficult to use the piece of towel that has been most
recently pulled off the unused roll of towel, so that
these towels are just as liable to be contaminated as
any other exposed towel in a ward in which there is
much infection. This has been demonstrated by
blowing a small number of very fine particles of wool
dust, impregnated with fluorescine, into the air of a
room in which such towels are placed. By means of
the ultra-violet light from a Wood's lamp it is easy to
show how these particles of dust fall on the exposed
surfaces.
A cabinet has been designed which will provide a

continuous warm, dry, and sterile towel. The
cabinet contains boiling water, the steam from which
will kill any non-sporing organisms on the surface of
a towel, which is drawn through the top of the
machine. Experiments showed that there was no
damage to the cotton fibres of towels which were
placed under tension and exposed to steam
continuously for three weeks. The production of this
machine is held up because of the cost, as each must
have safety devices to prevent over-heating and
liberation of steam, and the market would be limited
as the demand for these machines would only come
from hospitals.

Haemagglutination Reactions with Streptococcal
Cultures

F. S. STEWART (Dublin) said that two types of
serological change were found in human red cells
which had been incubated with streptococcal culture
supernatants:

(1) The development of an antigenic modification
identical with that occurring in cells modified by
exposure to influenza virus (FM1 strain). The agent
responsible for this type of change was found in all
cultures of pneumococci examined, in a majority of
cultures of viridans streptococci, in a minority of
cultures of streptococci possessing Lancefield group
haptens, and was not demonstrable in cultures of
Staph. aureus, neisseriae, and various Gram-negative
organisms, with the exception of one strain of
Salm. typhimurium. Although not formally proved.
the agent responsible for this type of change was
believed to be the receptor-destroying enzyme.

(2) Adsorption of heat-stable bacterial antigens
probably of polysaccharide nature. Four sensitizing
antigens were identified, agglutinins reacting with
each being present in most normal human sera. One
of these antigens was found to be widely distributed
amongst the Gram-positive cocci, being present in
most Lancefield group streptococci in all strains of
Staph. aureus examined and in a minority of cultures
of viridans streptococci. Except in one case it was
not demonstrable in cultures possessing the cell-
modifying enzyme. The remaining three antigens

were predominantly viridans antigens. The possible
value of these reactions in streptococcal classification
was discussed. A species specific sensitizing antigen
was also identified in pneumococcal cultures.
By the use of the sensitization technique it was

possible to demonstrate a high titre of antibody in
the sera of certain cases of presumed subacute
bacterial endocarditis specific for sensitizing antigens
in the homologous strain of streptococcus isolated on
blood culture and it was suggested that the method
might be of value in the diagnosis of this condition.

Benign "Tumours" of the Larynx
S. S. EPSTEIN and I. FRIEDMANN (Department of

Pathology, Institute of Laryngology and Otology,
London) presented a survey of benign " tumours " of
the larynx, based on material seen in their department
during the years 1948-58 (see Table). This term was
taken to include non-neoplastic and benign neoplastic
swellings.
553 BENIGN " TUMOURS " OF LARYNX SEEN AT THE
INSTITUTE OF LARYNGOLOGY AND OTOLOGY, LONDON,

1948-1958

A. Non-neoplas ic No. B. Neoplastic No.

Vocal cord polyp .. 428 Papilloma .. 49
Non-specific granuloma vocal Chondroma C. 2

process.30 Angioma ..
Intubation granuloma 16\ Neurilemmoma 1
Contact ulcer granuloma 14f Lipoma I

Primary local amyloidosis . 5 Plasmacytoma 1
Retention cyst.23
Adenomatous hyperplasia 8
Granular myo(fibro)blastoma 4

Total .. .. 498 55

Vocal cord polyps and their clinical variants,
nodes and polypoidal degeneration, are by far the
commonest non-neoplastic laryngeal "tumours."
They arise as a result of an exudate in the closed
subepithelial space of the membraneous cord. Their
structure may be fibrovascular or oedematous, and
they may, for this reason, be misinterpreted as
angiomas, fibromas, or myxomas, which in fact are
excessively rare in the larynx. Hyalinization in the
vocal cord polyp is common, and when massive must
be distinguished from the deposits of primary
localized amyloidosis. Non-specific granulomas can
occur anywhere in the larynx, but are particularly
common on the vocal process, where they may follow
the trauma of endotracheal intubation (intubation
granuloma), or of forceful apposition of both vocal
processes following abnormal patterns of phonation
(contact ulcer granuloma).

Cysts and glandular hyperplasia may occur in the
larynx. When the glandular structure is conspicuous,
compact, and unassociated with a significant inflam-
matory exudate, they may be regarded as adenomas.
Myoblastomas are also rare, and, while their precise
aetiological status is doubtful, are of special interest
in that the overlying epithelium of the larynx may
assume a "pseudo-epitheliomatous " appearance.
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Laryngeal papillomas are the commonest benign
laryngeal neoplasms and when occurring in childhood
tend to be multiple and multicentric in origin. Adult
papillomas are more often solitary and localized to
the vocal cords and, when recurrent, the possibility of
a malignant change must be excluded. Papillary
projections from a keratotic epithelium (papillary
keratosis) can, clinically and histologically, simulate
papillomas, but the conditions are quite distinct.
Chondromas are rare and usually arise endo-
laryngeally from the posterior plate of the cricoid
cartilage. Angiomas, neurilemmomas, plasma-
cytomas are rare.

Pulmonary Bone Marrow Embolism in Accident
Reconstruction

J. K. MASON (Royal Air Force) discussed the use
of pulmonary tissue embolism as a method for timing
injuries. Fat embolism, which had been suggested as
being of value, was unsatisfactory because of the
frequency with which it occurs and confusion
surrounding its genesis. Pulmonary bone marrow
embolism is accepted as arising only following trauma
to bone and its incidence had been studied in 102
aircraft deaths associated with fracture. Emboli
were found in 40.2% of such cases. If a minimum of
five slides had been examined in every case, the
incidence would have approximated to 60%. Emboli
were distributed at random in the lungs.
A correlation with injuries sustained shows that

emboli are uncommon when there is evidence of
widespread, instantaneous destruction of the organs
and, in particular, the cardiovascular system. Emboli
can only form in the presence of an intact circulation,
but both fat and bone marrow emboli arise with very
great speed, the latter being found in 37% of deaths
believed to be immediate. Both become more marked
with increased survival time, but bone marrow emboli
are resolved very much faster than fat emboli. An
analysis of the two types of embolism can give
valuable information as to survival following injury.
The application of these findings to accident

reconstruction was illustrated with reference to deaths
following escape from aircraft by ejection. Deaths
due to simple lack of height can be differentiated
from those associated with injury at altitude by means
of a thorough search for pulmonary bone marrow
emboli.
The possibility of extending such principles to

other types of accident was discussed.

Mesonephric Tumours of the Female Genital Tract
F. A. LANGLEY, Lois STENT, and T. WADE-EVANS

(Manchester) said that Schiller in 1939 described a
group of rare tumours characterized by the presence
of "glomerulus-like " structures and tubules lined
by "hob-nail" cells. He called these tumours
mesonephromas because he thought that they were
derived from the mesonephros. Teilum (1945) does
not accept this view and considers such tumours to
be closely related to embryomal carcinomas and

chorion-epitheliomas. Teilum himself has described
an unrelated class of tumour which he considers to be
truly mesonephric.
A study was made of nine tumours belonging to the

class described by Teilum. These show much
variation in histological pattern. Five main patterns
are recognizable, namely, adenomatoid, tubular,
cystic, papillary, and sheets, or cords, or eosinophilic
cells. Several of these patterns are usually present in
any one tumour.

It is concluded that these tumours fall into two
groups: (1) Tumours which are truly mesonephric,
being derived from vestiges of the mesonephros or
from mesenchyme retaining mesonephric potencies;
(2) tumours derived from vestiges of the rete ovarii
or from mesenchyme retaining rete potencies.
testis.
Tumours similar to these two types occur in the
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Hyperephroma with Polycythaemia: Uraemic
Anaemia; Possible States of Over- and

Under-secretion of Erythropoetin
H. F. BARNARD (Westwood Hospital, Beverley,

Yorks) said that the association of these states had, in
recent years, been reported a number of times. The
case here described, a woman of 73, suffered
from haematuria, a haemoglobin of 135% repeatedly,
and no other notable feature. A moderate-sized
typical hypernephroma was removed by nephrectomy.
Histologically the tumour was a typical clear cell
type with no distinguishing features. The haemo-
globin returned to normal and the patient remains
well with a normal haemoglobin a year later.

Polycythaemia occurs with probably 4% of
hypernephromas and may be the presenting symptom.
Erythropoetin long suspected and now reasonably
established is probably secreted by the kidney. It has
been suggested that in polycythaemic cases the
tumour may secrete erythropoetin.

In uraemic anaemia it is reported that erythropoetin
in the plasma is low. It is of interest, therefore, that
by transfusing post-haemorrhagic plasma into
uraemic anaemia reticulocytos s has been obtained.

Birth Injury to the Neck
P. 0. YATES (Department of Pathology, University

of Manchester) said that all methods of delivery in-
volved stresses of varying degree to the infant's neck.
Out of 213 deaths occurring in the perinatal period, a
random selection of 60 were examined histologically
for evidence of trauma to certain cervical structures.
Though only two, both breech deliveries, showed
marked bruising of the spinal cord, nine had nerve
root injuries, and in nearly half the total there was
damage to the spine ligaments and the dura were torn
in some.
The most surprising findings were haematoraas in

the walls of the vertebral arteries in 24 cases. Many
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of these were large enough to cause narrowing of the
arterial lumen. They were thought to arise from
tearing the origins of arterial twigs supplying nerve
roots and spinal cord. These haematomas may be
of considerable importance since ischaemic damage
to the nuclei of the brain-stem would result in
cardiorespiratory embarrassment and dysfunction of
cranial nerves. Moreover, since the vertebral arteries
are responsible for the blood supply to the inner ear,
the optic cortex, and in part the basal ganglia, those
infants surviving moderate degrees of ischaemia might
later show deafness, blindness, or one of the forms
of cerebral palsy. The bilateral symmetry of some
cerebral lesions described in cerebral palsy which has
in the past been attributed to interruption of venous
drainage into the great vein of Galen could equally
well be accounted for by stenosis of a vertebral
artery, since these vessels have, via the basilar artery,
a bilaterally symmetrical distribution.

Serum Isocitric Dehydrogenase in the Investigation of
Liver Cell Damage

D. N. BARON and JOYCE L. BELL (Royal Free
Hospital, London) reported that serum isocitric
dehydrogenase (ICD) was estimated by the method of
Wolfson and Williams-Ashman (1957), involving
spectrophotometric measurement at 340 m,u of
conversion of T.P.N. to T.P.N.H. during dehydro-
genation and decarboxylation of D-isocitrate.
Activity is measured in units similar to transaminase
units: one unit is a change in O.D. of 0.001 /ml.
serum/min. in a volume of 1.5 ml., corrected to
25° C. (Qlo; 20'-30° C.= 1.7). Our normal range
was 2.5-9 units; that of Wolfson and Williams-
Ashman, converted to these units, was 3-15 units
(1 O.D. unit= 15 Wolfson reactant units).

Hepatocellular damage raised the serum I.C.D.
High values (up to 200 units) occurred in parallel
with transaminases in infective hepatitis, and a rise
(20-60 units) was found following administration of
hepatotoxic drugs, e.g. iproniazid, in primary and
metastatic hepatic malignant disease, and usually in
cirrhosis. Serum I.C.D. was consistently normal in
post-hepatic obstructive jaundice, and this may prove
valuable in differential diagnosis.

In clinical protein malnutrition (in Nigeria) serum
I.C.D. rose (average 30 units), and slight increases
(average 10 units) were found in villagers on a poor
diet. Serum I.C.D. appeared more sensitive for liver
damage here than all other tests, including
transaminases.

In uncomplicated myocardial infarction, serum
I.C.D. was normal, but in cases with heart failure and
liver enlargement moderate rises were found; in one
case with prolonged hypotension, the serum I.C.D.
exceeded 200 units.

REFERENCE
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The Diagnostic Value of Plasna Amylase with
Special Reference to Gastrectomy

G. K. McGowAN (Bristol) said that over a seven-
year period 53 patients who might have been
diagnosed clinically as acute pancreatitis were found
to have plasma amylase levels of over 1,000
§omogyi units/ 100 ml. In 39 the diagnosis was
certainly or very probably acute pancreatitis, and in
five the final diagnosis was uncertain. In nine the
diagnosis was shown not to be acute pancreatitis.
Of these nine "false positives," seven had had a

partial or total gastrectomy at a time which varied
from 12 hours to four years before the attack,
whereas none of the true cases of acute pancreatitis
had had a gastrectomy. The two remaining "false
positives" were suffering from perforation of a
peptic ulcer.
A further four patients on whom a gastrectomy had

been performed developed abdominal symptoms with
plasma amylase levels of over 1,000 units, but none
of these were considered on clinical grounds to be
suffering from acute pancreatitis.

After gastrectomy there are many possible factors
which can contribute to a rise in the plasma amylase
level such as resistance to the escape of pancreatic
secretions due to afferent loop obstruction or spasm
of the sphincter after drugs like morphia; absorption
of amylase from the peritoneal cavity after escape
of pancreatic secretions due to leak from the gut
or accidental secretion of accessory pancreatic ducts;
secondary pancreatitis resulting from peritonitis;
renal insufficiency in post-operative shock reducing
the excretion of amylase in the urine.

It was concluded that a high plasma amylase should
not be taken as indicative of acute pancreatitis if the
patient has had a gastrectomy, and that pathologists
should emphasize this point when reporting such
raised values.

Serum Transaminase Activity in Cirrhosis of the
Liver and Related Conditions

K. O'SULLIVAN and J. KoHN (Roehampton) had
classified the 450 patients who comprised this study
as follows:
Liver diseases .230 (114 cirrhosis)
Miscellaneous diseases .155
Patients with or suspected of cardiac infarction 35
Normal subjects.30
The S.G.O.T. and S.G.P.T. activity was observed

in a large number of cases of chronic liver disease and
the results compared with the flocculation liver
function tests, the alkaline phosphatase, serum
proteins, E.S.R.s, and electrophoresis of serum
proteins.
No direct correlation was found between these tests

and the serum transaminases. The conclusion was
reached that the serum transaminases are far more
sensitive tests than the flocculation tests in the
assessment of hepatocellular damage, and that
abnormal serum transaminase values quickly follow
hepatic necrosis. In acute cases the rise in serum
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transaminase may precede abnormal readings of all
the other liver function tests.

Alkaline phosphatase was estimated in 300
cases in conjunction with the serum transaminases
and in 26 liver cases abnormal alkaline phosphatase
levels were found. Of these 26, 80% also had
abnormal serum transaminases. On the other hand,
68 liver cases with abnormal serum transaminases
were found; of these only 31% had abnormal
alkaline phosphatases. A greater percentage of cases
of cirrhosis with a previous history of infective
hepatitis had abnormal serum transaminase values
than other cases of cirrhosis. The incidence of
inverted S.G.O.T.-S.G.P.T. ratios in chronic hepatic
diseases was noted. A reversed ratio was present
in 40% of liver cases with abnormal serum
transaminases and in 19% of liver cases with normal
transaminases.
When the serum transaminases are estimated by the

colorimetric method of Reitman and Frankel (1957)
corrections for temperature are unnecessary in the
range of 20 to 30° C.

It is concluded that in chronic liver diseases the
serum transaminases are a valuable adjunct in
assessing clinical progress and as a guide to
prognosis.
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The Effect of Heparin on the Early Stages of
Blood Coagulation

J. R. O'BRIEN (Portsmouth). Heparin in critical
dosage was found to have no apparent effect on anti-
haemophilic globulin, factor V, factor VII, or on
platelet activity, and the activation of coagulation by
glass (Hageman factor) was not affected. Evidence
was presented which strongly suggests that heparin
actually combines with and inactivates Christmas
factor and that the addition of protamine sulphate to
such a heparin-Christmas factor complex removes the
heparin, thereby liberating the Christmas factor
activity. Heparin can apparently exist in two forms
in plasma. It may be free and available to delay
clotting, or it may be inactivated, presumably bound
to some protein, and unavailable to delay clotting.
The ability of coagulation factors to inactivate
heparin was investigated; the clotting time of a
thrombin fibrinogen mixture was used to measure the
presence or absence of available heparin after the
heparin had been added to the plasma fraction under
study. Plasma Christmas factor, and especially
serum Christmas factor, and platelet protein, but not
intact platelets, were shown to inactivate heparin.
The platelet-like activity of serum (O'Brien, 1955) also
inactivated heparin. The ability of whole native
blood to inactivate heparin was monitored while the
blood was clotting and the amount of heparin that
could be inactivated was markedly increased in the
subsamples taken soon after the blood started to clot;
this increased inactivating power of blood was due
presumably to platelets breaking up, and to the
formation of platelet-like activity of serum and

serum Christmas factor, and these three occurrences
probably accounted for all the heparin inactivated.
Critical quantities of heparin added to whole native
blood delayed clotting, probably due to its effect
on Christmas factor. Thrombin generation and
prothrombin consumption were normal and no
detectable heparin remained in the serum; presum-
ably the heparin was inactivated by the mechanisms
reported above before it could interfere with the
intrinsic thrombin formed.
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Problems in the Diagnosis of Megakaryocytic
Myelosis

H. G. H. RICHARDS (Winchester). The main
clinical and laboratory findings in myelosclerosis
were reviewed, and the three stages of this disease
described by Leonard, Israels, and Wilkinson (1957).
A series of five cases of megakaryocytic myelosis
which appeared to be a special form of myelo-
sclerosis, and might be related to stage I, as described
by Leonard et al., were described.

Clinically, these cases featured refractory anaemia
with hepatosplenomegaly and wasting. Laboratory
investigations revealed a progressive anaemia with
marked erythropoikilocytosis, bizarre platelets in
circulation, and a leucoerythroblastic blood picture.
Marrow aspiration usually produced blood only. At
necropsy (or by means of a surgical biopsy of the
marrow) it was found that the marrow was hyper-
cellular, with a superabundance of megakaryocytes,
and an increase in reticulin stroma. The liver
sinusoids showed foci of haemopoiesis, including
megakaryocytes, and the spleens, in available
sections, likewise showed the presence of mega-
karyocytes with other evidence of myeloid ectopia.
The differential diagnosis between megakaryocytic

myelosis and other conditions such as myeloid
leukaemia, a necrotizing form of Hodgkin's disease,
typical myelosclerosis. and leucoerythroblastic
anaemia arising in secondary carcinomatosis of bone
marrow, was illustrated by examples.

Hypofibrinogenaemia in Pregnancy: Prevalence
and Prognosis

R. F. JENNISON (St. Mary's Hospitals, Manchester).
A survey of the incidence of hypofibrinogenaemia in
pregnancy was carried out at St. Mary's Hospital,
Manchester, during a period of a little more than
three years, the object being to assess the frequency
and severity of this condition.
One hundred and ninety fibrinogen estimations

were carried out at all stages of normal pregnancy.
The mean fibrinogen level in the first trimester was
377 mg.%, in the second trimester 443 mg.%, and in
the third trimester 487 mg. %. The standard
deviation in the third trimester was ±102 mg.%, so
that the limits within which 95% of fibrinogen levels
in normal pregnancy should fall were 283 mg.% to
691 mg.%, and, on this basis, when reviewing the
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patients in the survey, fibrinogen levels below 270
mg.% were considered possibly to be due to some
pathological condition.

In the survey, fibrinogen estimations were done on
(1) patients with an accidental haemorrhage, (2)
women with retention of a dead foetus in utero for
longer than one week, (3) patients with severe shock
or with haemorrhage due to causes other than
accidental haemorrhage and placenta praevia, (4)
patients with severe toxaemia of pregnancy or
eclampsia. Two hundred and six women with these
conditions were investigated and 52 were found to
have hypofibrinogenaemia.

Thirty-four women with low fibrinogen levels were
found in 117 patients with accidental haemorrhage.
In 1956, 81 patients, in 1957, 100 patients, and in
1958, 82 patients were admitted with accidental
haemorrhage according to the hospital records. The
incidence of hypofibrinogenaemia in those years was
9%, 13%, and 12% of the patients with an accidental
haemorrhage. Of the 34 patients with low fibrinogen
levels, eight were below 50 mg.%, six between 50
mg.% and 100 mg.%, and 10 between 100 mg.%
and 200 mg.% The more severe deficiencies in
fibrinogen usually occurred in the patients with large
retroplacental blood clots. All but three of these
patients had transfusions of blood and/or plasma.
The treatment was usually started because of shock
or haemorrhage and not because of the low
fibrinogen level. Of the 10 patients with fibrinogen
levels above 200 mg.%, only three had transfusions.
The fibrinogen levels returned rapidly to normal in
all cases irrespective of treatment.

Fifty-three women with a dead foetus retained
in utero were also investigated. Forty-one of these
retained the dead foetus for three weeks or more and
13 of these developed hypofibrinogenaemia. In one
patient the fibrinogen level fell below 50 mg.%, in
two it was between 50 mg.% and 100 mg.%, and in
six between 100 mg.% and 200 mg.%. There was a
progressive slow fall in all cases, the lowest levels

being reached in those women who retained the dead
foetus the longest. Only three of these patients had
transfusions and the -fibrinogen levels returned rapidly
to normal. The only severe haemorrhage was in a
patient delivered immediately on admission to
hospital.
Amongst the miscellaneous conditions were two

patients with haemorrhage associated with abortion
and fibrinogen levels of 68 mg.% and 22 mg.%. One
other patient was admitted with severe haemorrhage
and a ruptured uterus. Her fibrinogen level on
admission was 150 mg. /O. Two other patients became
extremely shocked early in labour and a diagnosis of
amniotic fluid embolism was made. The fibrinogen
level fell to 50 mg.% in the first patient. No
fibrinogen was detected in the second patient until
seven hours after delivery. Multiple transfusions
were required, but both patients recovered so that the
diagnosis of amniotic fluid embolism could not be
confirmed by necropsy.
No instances of hypofibrinogenaemia were seen in

toxaemia of pregnancy.
Fibrinogen was only used in the treatment of these

patients on one occasion. When treatment other than
blood transfusion was thought to be necessary, triple
strength plasma was used.

All the patients, except one who had a caesarean
section for suspe::ted placenta praevia, were delivered
vaginally.

In all the patients delivered in hospital a prior
knowledge of the fibrinogen level has allowed
extreme care to be taken in order to avoid unneces-
sary trauma and following delivery the uterus has
been kept well under control.
The patients who caused most concern were those

delivered either outside the hospital or without
knowledge of the fibrinogen level, or those in whom
some abnormal condition made the obstetric
management difficult.
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