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Two patients had atrophic gastritis. Interstitial hemor-
rhage into the lamina 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.IC], RITA B. MARION, A.R.T.
and J. W. THOMAS, M.D., Vancouver, B.C.

OVER 30 cases of congenital afibrinogenemia
have been reported to date.!**2° 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.1% 313543 This report
concerns five members of one family with moder-
ately low levels of fibrinogen.

History oF ProrosITI

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 L

Case 2.—].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 18
which required the transfusion of two bottles 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

P

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 Cesarean 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 extensive
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TABLE 1.
Bleeding Platelet Clotting  Prothrombin Thrombin Screening
time Capillary count Clot time activity time  Fibrino, thrombo-
(minutes) fragility (per c.mm.) retraction (minutes) % (seconds) (mg./100 ml ) Inhibitors plastin test
M.N. 14  Negative 310,000 Small 14 63 Abnormal 76 Negative Normal
* 10 75 Abnormal 80 Negative
8 * * Negative
J.B. 214  Negative 540,000 Small 12 60 Abnormal 58 Normal
3 * 10 1(10 *
A.B. 1 510,000 Smgll 13 10(1 Abnon;mal 86 Normal
T.B. 2 350,000 Sn}‘all 12 109 Abn(;rma.l 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
S.N. 1 730,000 Good 5 100 Normal 205 Normal

*Clots formed appeared smaller than normal.

bleeding was noted during the operation. The fibrino-
gen level five days postoperatively was reported ‘as
250 mg. %, and 10 days postoperatively as 210 mg. %.
A mild thrombophlebitis of the right leg in the post-
operative period responded to conservative manage-
ment. A fibrinogen level of 58 mg. % was determined
several weeks later at the Vancouver General Hospital.

Two months later, the patient was admitted to this
hospital with acute abdominal pain and leukocytosis.
Fibrinogen, 1.6 g., was administered before laparotomy.
At operation, no pathological lesion adequate to explain
the pain and leukocytosis was found; a normal appendix
was removed. Careful hemostasis was carried out and
no unusual bleeding was encountered. The fibrinogen
level 12 hours postoperatively was 91 mg. %. The pa-
tient had an uneventful postoperative course, but she
has since been subject to recurrent episodes of similar
abdominal pain.

As a result of the investigations of these two, sisters, ,
other members of the family were studied. None have
ever required transfusion or been considered bleeders.
There is no known consanguinity in the family.

Case 3.—A.B., the father of M.N. and ].B., has
sometimes but not consistently bled after tooth extrac-
tions. Drainage of an antrum at age 37 and a tonsillec-
tomy and adenoidectomy at the age of nine years were
not accompanied by excessive bleeding. He had not
noted easy bruising or excessive bleeding from minor
cuts.

. CaseE 4—T.B., aged 57, a brother of A.B., and uncle

of M.N. and J.B., bled excessively after all tooth ex-
tractions and after a repeat tonsillectomy at age 14.
A previous tonsillectomy at age 8, a submucous resec-
tion at age 14, and an appendectomy at age 30 were
not accompanied by bleeding. He is known to have
a peptic ulcer which has never bled.

CasE 5.—Mrs. F.B., the mother of T.B. and A.B,,
now dead, was said to bruise excessively and to have
bled at delivery of one of her children. She underwent
thyroidectomy and cholecystectomy with no significant
bleeding. Mr. J.B., the father of° A.B. and T.B., died
at age 86; he had never exhibited any bleeding tend-

ency. P.B., aged 18, the younger brother of M.N. and
J.B. has never exhibited a bleeding tendency, nor has

-S.N., the 3-year-old daughter of M.N.

The results of investigations performed on the
family are reported in Table 1.

METHODS

Duke’s method was used for estimation of the
bleeding time; by this method the normal bleeding
time is less than three minutes. The whole blood
clotting time was performed by a modified Lee
and White method, with a normal range of 6-14
minutes. Platelet counts were performed by the in-
direct method, normal being 200,000-500,000/c.mm.
Clot retraction was observed by incubating the
whole blood clot at 37° C. and is normally com-
plete in four hours. The thromboplastin times
(Quick one-stage prothrombin) were determined
with a commercial thromboplastin-calcium mixture
(Simplastin, Warner-Chilcott). Thrombin times
were determined on citrated plasma with thrombin
dilutions chosen to give a time of 15 to 25 seconds
with normal plasma. The thromboplastin screen-
ing test was performed by the method of Hicks
and Pitney.'®* Fibrinogen was determined by a
micro-Kjeldahl assay of thrombin-clottable plasma
protein. Testing for inhibitors was carried out by
mixing various proportions of the test plasma with
normal plasma and comparing the thrombin time
of this mixture with that of the normal plasma.

DiscussioNn

The bleeding tendency in this family may be
described as mild at most. None of the subjects
were considered to be bleeders until the episodes
reported above in the two young women led to the
investigation of their hemostatic mechanisms.
Bleeding after dental extractions was the com-
monest manifestation in this family. Other surgical
procedures, such as tonsillectomy, have been per-
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formed in some members of the family without ab-
normal bleeding. The only life-endangering episode
of bleeding that has occurred in the family
happened when a 19-year-old girl with a usual
fibrinogen level of 58 mg. % developed abruptio
placentae, a condition which is commonly re-

sponsible for a defibrination syndrome. Bleeding

under these circumstances may have been con-
tributed to by 'a further fall in fibrinogen level
owing to defibrination. During the hemorrhagic
episode, the low fibrinogen level was recognized
by examination of the whole blood clot, and the
performance of a thrombin time, but no quantitative
determination of fibrinogen was carried out at the
time. It seems unlikely that the postoperative
fibrinogen levels of 250 mg. % and 210 mg. % are
accurate.

Although patient J.B. had three heavy periods in
her life, one requiring transfusion, menorrhagia has
not been a feature of this condition. Four cases of
afibrinogenemia in females who have passed
puberty have been reported in the litera-
ture.l%:15. 19,21 Jn a]l, the menstrual history was
normal. Lawson'® noted this fact and assumed that
the principal hemostatic mechanism involved in
limiting menstrual blood loss was.vascular constric-
tion. This is in keeping with current thinking con-
cerning the mechanisms of menstruation.?? In con-
trast to fibrinogen deficiency, congenital deficiency
of other hemostatic components—vascular, plate-
lets, and coagulation factors—are frequently
associated with menorrhagia.

Patients with bleeding tendencies due to vascular
defects sometimes have menorrhagia. In Black-
burn’s series of patients with primary capillary
hemorrhage,® 16 of 81 females of all ages had had
menorrhagia; some of these patients had asso-
ciated deficiencies of Factor VIII (antihemophilic
globulin) or Factor IX (Christmas factor, PTC).

Menometrorrhagia is a common manifestation of
thrombocytopenia. Qualitative defects of platelet
functions such as thrombocytasthenia (“thrombo-
cytopathic purpura with impaired clot retraction”)
have been recognized as a cause of menor-
rhagia.30. 37

Deficiencies of components of the extrinsic co-
agulation system other than fibrinogen, includ-
ing hypoproaccelerinemia,” 2 4 hypoprothrombin-
emia,® hypoproconvertinemia*! and Factor X
deficiency,3® are commonly associated with menor-
rhagia. ,

The occurrence of menorrhagia in patients with
deficiencies of coagulation factors which are active
only in the intrinsic coagulation system is more
difficult to establish, as the two pure deficiency
states which occur with any frequency, ie. defi-
ciencies of Factors VIII and IX, are almost con-
fined to males. Six reports of Factor VIII de-
ficiency occurring in females past the menarche
have been noted; four of these were said to have
a normal menstrual history® 2628 and two to
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FAMILY TREE
Fig. 1.—The B. family. Squares represent males, circles
females; the numbers indicate the fibrinogen levels in mg.
%. The propositi are indicated by arrows.

exhibit some degree of menorrhagia.'* 3% Two pa-

tients reported by Mersky?® had severe menor-

rhagia, but as a family history of father-to-son

transmission through four generations and positive

tourniquet tests and prolonged bleeding times in

the patients or members of their families was

found, the possibility of Factor VIII deficiency

associated with a vascular defect, “vascular hemo-

philia”, must be considered in these cases. Taylor

and Biggs®® have stated that the diagnosis of

female hemophilia in Mersky’s cases had since been

“confirmed”. Factor IX deficiency in teen-age

sisters has been reported by Cook and Douglas.®
One had questionable menorrhagia and the other
had no bleeding manifestations of any sort. Some

reported cases of plasma thromboplastin ante-

cedent deficiency have had menorrhagia (Case 1

of Cavins and Wall®) but others seem to have

normal menses.33

The evidence from a consideration of congenital
defects of the hemostatic mechanism therefore
suggests that a normal vascular mechanism,
normally functioning platelets, an intact extrinsic
coagulation system and possibly an intact intrinsic
coagulation system, except for fibrinogen, are
necessary for the limitation of blood loss and the
production of hemostasis in the endometrium dur-
ing menstruation.

The sequence of events in endometrial trans-
plants in the eyes of Rhesus monkeys during
menstruation was described in detail by Markee
in 1940.22 Stasis in vessels for one to five days
and vasoconstriction of coiled arteries for four to
24 hours preceded the onset of the menstrual
period. Blood escaped into endometrial lakes or
hematomas by periodic relaxation of these vessels.
The hematomas eventually were discharged when
the endometrial tissue sloughed. Clotting occurred
in only one of the five types of bleeding observed,
which Markee named “secondary hemorrhages”;
these hemorrhages occurred only when the animals
were frightened or struggling. Dislodging these
clots from the vessels never initiated fresh bleeding,
and the conclusion was reached that clotting was
not necessary to terminate these hemorrhages. The
clots that formed disintegrated apparently by lysis
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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.: 3 Albrechtsen? 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,?* 3 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 Schén-
holzer.3*

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-
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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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