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Abstract

Background: Due to high risk of massive blood loss of
traumatic injury of dural venous sinus at the time of trauma
or emergency operation leading to high mortality rate, we
considered the appropriate methods that are most essential in
treatment of depressed skull fracture over dural venous sinus
to decrease mortality rate as much as possible.

Aim of Study: For assessment of surgical interference in
cases of depressed skull bone fracture with dural venous
sinuses injury is it risky with high mortality rate or can be
done safely with different methods or it is better to be conserve
than surgical interference.

Patients and Methods: Twenty two patients with transsinus
compound depressed skull fracture were reviewed retrospec-
tively who presented to emergency department in Aswan
university hospitals between January 2014 and June 2018.
All patients submitted to computed tomography scan (CT
scan) for assessment of fracture site, size and relation to dural
venous sinuses.

Results: Twenty two patients with a dural venous sinus
injury from severe head injuries who had been treated upon
in the two hospitals were reviewed retrospectively. There
were 18 males and 4 females patients. All cases underwent
surgical interference ,with mortality rate (22.73%) of operated
cases, due to massive blood loss intraoperative and uncontrolled
sinus repair and hypovolemic shock.

Conclusion: When there is depressed skull fracture pen-
etrating the sinus, so we will take care for possibility of
massive blood loss and uncontrolled repair of injured sinus,
and we face a high mortality case. The surgeon should be
prepared for the possibility of potentially fatal venous sinus
injury, and so, conservative treatment better than surgical
intervention of penetrating cases of dural venous sinus injuries
as much as possible.
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Introduction

THE incidence of cranial sinus injury due to de-
pressed skull bone fractures ranges up to 4 percent
in civilian life in the respective literature [1,2,3].
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The importance of dural sinus injury are due
to the probability of massive blood loss at the time
of trauma or emergency surgical interference which
related to high mortality rate during the perioper-
ative period [4].

The most commonly affected sinus is superior
sagittal sinus (sss) about (70-80%) among head
trauma patients who are diagnosed with dural sinus
injury [5].

Conservative treatment is recommended for
simple depressed fracture to avoid risks of uncon-
trolled sinus bleeding or occlusion [6,7].

So cases with major sinus injury, conservative
treatment are advised unless there is active bleeding
or development of idiopathic intracranial hyperten-
sion (ICH) [8,9].

So, we performed a review for assessment of
this cases of dural venous injuries about their
clinical assessment, management and outcome of
patients after surgical interference and follow-up
(Table 1).

Patients and Methods

Retrospective review was conducted for patients
with dural venous sinus injury between January
2014 and June 2018. We included all surgically
treated cases among them. For each patient, clinical
data (age, sex, glascow coma scale (GCS)), intra-
operative control of bleeding, and postoperative
complications, were recorded in Table (1). Glasgow
Coma Scale (GCS) was used to assess the neuro-
logical status and follow up. Computed tomography
(CT) scans head were taken in all cases as skull
fracture and location of the injured sinus were
recorded and the relation of the injured sinus,
depressed and overlying sinus or depressed and
penetrating sinus.
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Table (1): Summary of clinical data.

Agel Pregp Locdion  Relation o o0 Geson
No. ccs of injured of fx. ol disch
sex snus andsinus  contro ischarge

1 62/M 15 Antl/3sss Overlying Simple 15

2 24M 14  Midl/3sss Penetrating Failed Expired
3 33/M 15 Midl/3sss Overlying Difficult 13
4 18/M 7 TS Overlying Simple 15
5 27IM 4 Antl/3sss  Overlying  Simple 15
6 6/M 9 Antl/3sss  Overlying  Simple 15
7 34M 13 Antl/3sss Overlying Simple 15
8 28/M 8 Ts Overlying  Simple 15

©

51/M 19 Mid.1/3sss Overlying Simple 15

10 23/M 7 Ts Overlying  Simple 15

11 41/F 14  Antl/3sss Overlying Simple 15
Expired

Ant.1/3sss Penetrating Difficult 12

12 5/F 8 Ts&ss
13 34/M 1
14 25/M 13

Penetrating Failed

Ant1/3sss Penetrating Difficult 14

15 9M 11 Mid.1/3sss Overlying Simple 15
16 34/M 4 Mid.1/3sss Overlying  Simple 15
17  49/F 5 Mid.1/3sss Overlying  Simple 15
18 30/M 10 Post.1/3sss Penetrating Failed Expired
19 58/M 5 Mid.1/3sss Penetrating Failed Expired
20 37M 12 TS&SS Penetrating Failed Expired

21  45/M 13 Ant1/3sss Penetrating Difficult 15

22 13F 15 Antl/3sss Overlying Simple 15

Pre-op : Preoperative. Fx . Fracture.
GCS : Glasgow Coma Scale. Intraop : Intraoperative.
SSS  : Superior sagittal sinus.  Ant  : Anterior.

TS : Transverse sinus. Mid : Middle.

SS : Sigmoid sinus. Post  : Posterior

Control of hemorrhage:

"Simple" bleeding control means simple digital
pressure using Gelfoam, tempora muscle or peric-
ranium, or fascia. "Difficult" bleeding control was
defined when the sinus bleeding could not be
stopped by simple digital pressure and using more
procedures to control the injured dural sinus as
direct repair of injured sinuswall using simple
suturing, hitching stitches from durato the bone
adjacent to the sinus.

Failure of all measures to control bleeding
defined as "failed".

Results

From January 2014 and June 2018, 22 patients
with adura venous sinus injury with severe head
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injuries who had been managed in our clinic (As-
wan university hospitals) were reviewed retrospec-
tively (Table 1). The patients included 18 males
and 4 females and their mean age at presentation
was 3 1.9 years (range, 5 to 62 years).

The most common site of dural sinusinjury
was the superior sagittal sinus (SSS) occur in17
cases. Other 5 cases, the transverse and sigmoid
sinuses were injured. In 9 cases the anterior one-
third of the SSS was injured, and 7 cases injured
middle 1/3 of SSS, the posterior one-third of the
SSSinjured in one case.

In 14 patients, a depressed skull fracture over-
lying the venous sinus was observed and in 8 cases
the fracture penetrating the sinus based on CT
findings.

In 14 patients with skull fracture overlying the
dural venous sinus, massive bleeding from the
injured sinus wall could be controlled by simple
digital pressure using Gelfoam. The other proce-
dures used is sutured of injured sinus and hitching
stitches of adjacent durato the adjacent bone, also
ligation of rostral end of injured sinus were applied.
During surgery 5 patients died due to hypovolemic
shock, and the attempt to control hemorrhage from
theinjured sinuswall failed.

The neurological status at admission and dis-
charge from the hospital were assessed using the
GCS score.

The neurological symptoms and signs at dis-
charge from the hospital improved in 17cases out
of the 22 patients who underwent surgery, and 5
patients died.

Illustr ative cases;
Case 1.

A 37-year-old man was hit in the head by iron
of heavy metal and came immediately to our hos-
pital. The patient with a GCS score of E3 V4 M5
on admission. CT scan head demonstrated a com-
pound depressed skull fracture penetrating the |eft
transverse sinus and sigmoid sinus (Fig. 1). There
were ct scan head abnormality of brain including
multiple hemorrhagic contusions, but no midline
shift. Open reduction and wound irrigation were
performed. During the operation, we encountered
massive bleeding from large sized lacerated sinus
after elevation of the bone fragments. Despite all
efforts to control massive sinus bleeding, but his
systolic blood pressure (BP) dropped and 4 units
of blood were transfused. The patient expired due
to hypovolemic shock during postoperative care.
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Fig. (1): Case one compound depressed fracture on TS/SS.M/37 years.

Case 2:

A 13-year-old female was brought to the emer-
gency department after being struck in the head
during atraffic accident. GCS scorewas E4 V5
M6 on admission. CT scan revealed an open com-
pound depressed skull fracture overlying the ante-
rior part of the superior sagittal sinus (Fig. 2).
There was no other ct scan head abnormality.
Emergency surgical intervention were performed.
During operation, we encountered massive blood
loss from the lacerated sinus wall due to the frac-
ture. Bleeding was stopped by simple digital pres-
sure using Gelfoam. The patient fully recovered
and his GCS score was 15 at discharge.

Case 3:

A female patient 5 years old presented to our
emergency deparment with GCS 8 with severe
head injury and severe bleeding from right suboc-
cpital region, CT head was done urgently after
resuscitation of general condition, compound de-
pressed fracture with penetrating transverse sinus
and occipital sinuswas revealed by CT scan head.
Urgent surgical intervention was done, simple
pressure over injured sinus failed and so, ligation
of rostral end of injured sinus done to control of
massive bleeding but it is failed and the patient
died from massive blood |oss.

Fig. (2): f /13 years anterior 1/3 of SSS.

Discussion

When dural sinusinjury occurs, surgeons face
high risk of massive blood loss intraoperative,
Hence, the mortality rate associated with a sinus
injury can increase to as high as 20% in the oper-

ative period [1] . In our report, the incidence of
mortality rate was 22.7%.

The most common site of dural venous sinus
injury isthe anterior and middle one-third of the
superior sagittal sinus. Meier et al., [4 Meirowsky,
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[10], Kapp and Gielchinsky [1] and Kapp et al., [2]
reported that this same location has been noted in
66%, 57%, 74%, and 82% of the patients respec-
tively. In our study, 17 cases of the patients had
aninjury in the superior sagittal sinus from 22
cases (77%), and other 5 patients with transverse
sinus and sigmoid sinus (23%).

Location of sinusinjury isvery important in
the perioperative period for high risk of mortality
and morbidity. Because there is more collateral
venous drainage for tolerability of sinusinjury or
ligation, there is a decrease in mortality among
patients with a sinus injury involving the anterior
1/3 of the SSS.

Meier et ., [4] reported that 17% of the patients
with sinusinjury in the anterior one-third of the
SSSresult in death, whereas 50% of the cases with
injury at the middle one-third and all patients with
injury to the posterior part of SSS died.

In our study, 3 patients with sinusinjury involv-
ing the SSS died (2 cases injured mid.1/3 & one
caseinjured post. 1/3 SSS) and 2 cases with injured
to the transverse sinus and sigmoid sinus died.

Many operative procedures have been used to
control massive blood loss from the injured sinus.
Digital pressure with Gelfoam, temporal muscle
or pericranium, or fasciais most frequently used
simple method.

Another techniques, direct repair of injured
sinus wall using simple suturing, hitching stitches
from durato the bone adjacent to the sinus, ligation
of the the rostral part, occlusion of the rostral part
by clips, transplantation of an autologous vein,
artificial sinus prosthesis, balloon catheter, and T-
drainage have also been described [1,2] .

Also, tissue-glue-coated collagen sponge (Tac-
hoSil, Nycomed UK, Oxford, Buckinghamshire,
UK) was a new recent report is also an effe-ctive
surgical technique for repairing minor dural venous
sinus laceration [11].

However, in our study, sinus bleeding could be
stopped by mechanical pressure using gelfoam and
also in difficult cases used suturing of injured
sinus. In one case with severe bleeding which
cannot stopped simply by direct pressure closure
of injured sinus was done leading to venous inf-
arction and patient was lost.

Meier et al., reported that mortality ratesin-
creased to as high as 23% to 60% in patients with
brain stem lesion [24].
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In our study, the overall mortality rate for 22
patients with dural sinusinjury was 22.7% of ope-
rated cases.

LeFeuvreet al., [12] and Miller and Jennett [13]
reported that the incidences of severe hemorrhagic
complications in patients undergoing operative
treatment for depressed skull fractures over a
venous sinus are 23% and 20%.

Miller and Jennett [13] also reported an incidence
of 11.5% in cases with fracture penetration of a
venous sinus. So, conservative management is
strongly emphasized due to potential mortality
resulting from uncontrollable bleeding. An open
depressed skull fracture is usually repaired surgi-
cally and the durais repaired as soon as possible
to decrease the incidence of infection. However,
in aclosed depressed skull fracture, many authors
recommend surgery only for 1 of the following 3
reasons. Evacuation of a hematoma, repair of
obviously lacerated dura, or for correction of a
severe cosmetic deformity [14].

In our study, most lost cases occurred from
penetrating injured sinuses and better results from
overlying sinuses.

It isthought that coagulopathy usually occurs
due to massive transfusion after significant blood
loss in patients with dural venous sinusinjury. In
astudy by Beheraet al., [5 thrombocytopenia
occurred in 85% and defibrination occurred in 69%
of cases with dural sinusinjury.

Hence, coagulation profile investigation should
be done during the perioperative period. Further-
more, preoperative angiography can also be useful
to visualized venous sinuses before surgery [15].

But, in our cases angiographic evaluation was
not performed because of unsuitable emergency
situation.

Conclusion:

Many cases of massive bleeding from lacerated
dural venous sinus could be controlled with simple
digital pressure. But, when a depressed skull frac-
ture penetrating the sinus, the surgeon should be
prepared to face potential fatal venous sinusinjury.
S0, it is better to be conserve as much as possible
in cases of penetrating injured dural venous sinus
than to be operated to avoid high mortality rate.
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