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Two patients had atrophic gastritis. Interstitial hemor-
rhage into the lainina propria was present in four of
the seven biopsy specimens.

There was histological evidence of mild superficial
gastritis in two cases, and atrophic gastritis in one
other, when these conditions were not suspected from
the gross appearance of the mucosa.
The pathogenesis and possible importance of

gastritis in the herniated stomach in patients with
sliding esophageal hiatus hernia have been discussed.
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Congenital Hypofibrinogenemia in Five Members of a Family
R. HASSELBACK, M.D., F.R.C.P.[C], RITA B. MARION, A.R.T.

and J. W. THOMAS, M.D., Vancouver, B.C.

0VER 30 cases of congenital afibrinogenemia
ave been reported to date."' 14,29 Hypo-

fibrinogenemia, sometimes referred to as fibrino-
genopenia, has been reported much less frequently
and only a few cases of this disorder have been
described in the literature.'0' 31 . . This report
concerns five members of one family with moder-
ately low levels of fibrinogen.

HISTORY OF PROPOSITI

CASE 1.-M.N., a 27-year-old married woman, was
admitted to the Vancouver General Hospital in Febru-
ary 1960, for excision of a Bartholin cyst. From the age
of 20 she had noted excessive bruising after minor
trauma, bleeding lasting up to two days after dental
extractions, and a postpartum hemorrhage at the age
of 24 which required two transfusions after the birth
of her only child. She had had no bleeding which could
be described as spontaneous, no joint hemorrhages, and
her menses had always been lighter than average. After
excision of the Bartholin cyst, she developed a large
hematoma of the vulva that had to be evacuated 36
hours postoperatively; no transfusions or blood products
were administered. Excision of skin tags that were
causing dyspareunia was carried out five months later,
without excessive bleeding. The results of the investi-
gations of this patient are shown in Table I.

CASE 2.-J.B., the 19-year-old sister of M.N., pre-
sented at another hospital with vaginal hemorrhage
during the 32nd week of her first pregnancy. Her
previous history of bleeding was limited to one to two
days' oozing after dental extractions on two occasions;
two heavy, prolonged menstrual periods at the ages
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ABSTRACT

The bleeding tendency in five members of
one family with fibrinogen levels ranging
from 58 mg. % to 158 mg. % was mild
and chiefly related to dental extractions.
Abruptio placentae in one patient produced
severe bleeding. Reports of menstrual bleed-
ing patterns in patients with defects of
hemostatic mechanisms suggest that normal
platelets, vascular function and extrinsic
and possibly intrinsic coagulation systems,
except for fibrinogen, control menstrual
blood loss. An autosomal dominant gene
with variable penetrance may determine
fibrinogen levels.

of 12 and 13; and one very heavy period at age iS
which required the transfusion of two boffle. of blood.
Otherwise her menses had been normal. Neither the
patient nor her mother had noted any* other bleeding .
episodes. On admission, a diagnosis of abruptio
placentae was made. The addition of thrombin to the
patient's plasma gave only a delayed poor clot suggest-
ing an associated defibrination syndrome. After 16
hours of ineffective labour, a classical Gesarean section
was carried out. At operation, there were multiple small,
blue hematomas in the uterus, with a large hematoma
involving the right tube and ovary. Liquid blood, to
1500 ml., was free in the uterine cavity, external to
the amniotic sac. A 1420-g. female infant was delivered
live, but expired almost immediately. The patient re-
ceived 2500 ml. of blood, 500 ml. of polyvinylpyrroli-
done, and 2.2 g. of* fibrinogen concentrate before and
during the procedure. Moderate oozing but no extensiye
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TABLE I.
Bleeding Platelet Clotting Prothrombin Thrombin Screening

time Capilkzry count Clot time activity time Fibrinogen thrombo-
(minutes) fragility (per c.mm.) retraction (minutes) % (seconds) (mg./100 ml.) Inhibitors plastin test

M.N. 1½ Negative 310,000 Small 14 63 Abnormal 76 Negative Normal* 10 75 Abnormal 80 Negative
8 * * Negative

J.B. 2½ Negative 5t0,0.0 Small 12 60 Abnormal 58 Normal3 * 10 100 *
*

A.B. 1 510,000 Small 13 100 Abnormal 86 Normal
* * *

T.B. 2 350,000 Small 12 100 Abnormal 158 Negative Normal
* * *

P.B. 2 330,000 Good 10 85 Normal 225 Normal
S.B. 3 340,000 Good 12 100 Normal 142 Normal

730,000 GoodS.N. Normal
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in three to six hours. Markee made no mention of
the presence of platelet plugs on blood vessels.

Menstrual fluid has been shown to contain no
fibrinogen and to be incoagulable on the addition
of thrombin.2' 3, 13, 17, 20 Furthermore, it has been
found to possess a high plasminogen activator
activity, as does endometrium." . Albrechtsen2 has
postulated that menstrual blood is clotted by tissue
thromboplastin in the endometrium and that the
fibrin formed immediately undergoes lysis by
plasmin which has been activated from the
plasminogen normally present in the plasma. The
fact that fibrinogen deficiency does not produce
excessive menstrual loss is therefore not remarkable,
as fibrin deposition which does occur is apparently
lysed, while other mechanisms maintain hemostasis.
Why then do defects of other coagulation factors,

particularly those involved in the extrinsic coagula-
tion system, lead to menorrhagia? A possible
explanation is the role of the coagulation products
in platelet function in hemostasis. Viscous meta-
morphosis appears to be an essential stage in the
development of a platelet plug which is im-
permeable to blood. Some authors consider throm-
bin the coagulation intermediary which is active
in inducing viscous metamorphosis,25' 35 while
others attribute this activity to an earlier coagula-
tion product. One can postulate that the extrinsic
and possibly the intrinsic coagulation system must
be intact down to thrombin formation, but not
including fibrinogen, to permit platelets to function
normally to limit menstrual blood loss.
The inheritance pattern in this family suggests

that the defect is due to an autosomal gene acting
as a dominant with incomplete penetration. This is
in keeping with the previous suggestion of Schon-
holzer.34
The prolonged thrombin time reaction in the pa-

tient's plasma compared to the thrombin time re-
action in normal plasma when diluted to a com-
parable fibrinogen level is of interest. A possible
reason for this prolongation of thrombin time may
be that a normal concentration of antithrombin in
the patient's plasma partially impairs the activity
of the added thrombin, whereas in normal plasma
the antithrombin is diluted to the same degree as
the fibrinogen. Other cases have been seen, how-
ever, in which a normal thrombin time reaction
compared with normal plasma has been obtained
in patients with comparable fibrinogen levels. This
test can therefore not be relied upon to permit
recognition of patients with mild or moderate
hypofibrinogenemia.

SUMMARY
Five members of one family with fibrinogen levels

ranging from 58 mg. % to 158 mg. % are reported. The
bleeding tendency which they exhibited was generally
mild, principally involving bleeding after dental
extractions. A 19-year-old girl, however, had a severe
hemorrhage in association with abruptio placentae, con-

trol of which required five transfusions and the ad-
ministration of fibrinogen.
A consideration of defects of hemostatic components

suggests that a normal vascular system, normally func-
tioning platelets, an intact extrinsic coagulation system
and possibly an intact intrinsic coagulation system,
except for fibrinogen, are necessary for hemostasis dur-
ing menstruation.

Congenital hypofibrinogenemia appears to be due to
an autosomal dominant gene with incomplete penetra-
tion.
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