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ABSTRACT

Objective: This study was designed to determine the incidence of complications occurring
after a decompressive craniectomy (DC) without duraplasty.

Methods: The data of 42 consecutive patients who underwent DC without watertight
duraplasty were evaluated retrospectively and analyzed.

Results: The average age of the study group patients was 62.7 years (range: 34-90 years)
and 32 of the 42 patients of them were male. The mean Glasgow Coma Scale (GCS) score
was 7, the mean midline shift was 12.] mm, and the mean length of time from injury until DC
was |.9 days. Twenty-three patients were alive at least 20 days after DC. Antibiotherapy was
used to treat a wound infection in 3 (7.1%) patients. Two of these 3 patients were male and
the mean age was 65.3 years. The mean GCS score before surgery in this subset of compli-
cated cases was 7, the mean midline shift was |5 mm, and the mean length of time until DC
was 3.3 days. No other complications, such as brain abscess, meningitis, cerebrospinal fluid
(CSF) fistula, or wound healing abnormalities were observed.

Conclusion: DC without watertight duraplasty had an acceptable incidence of postopera-
tive complications. This technique reduces the surgical time of surgery, which can be vital in
critical patients with malignant middle cerebral artery infarction or intracerebral hematoma.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

INTRODUCTION

It is well known that intracranial hypertension refractory to
treatment due to ischemic or hemorrhagic infarction is as-
sociated with significant morbidity and mortality.l'! Urgent
and appropriate surgery is critical for survival.® A decom-
pressive craniectomy (DC) was first described as a tech-
nique to manage posttraumatic cerebral swelling by Kocher
in 1901. The cranial bone is removed and the surrounding
dura are opened to allow the swollen brain to expand.

DC is a widely used and accepted neurosurgical proce-
dure; however, dural closure following a craniectomy is
still 2 matter of some debate. Some authors advise the
use of watertight duraplasty in DC procedures to prevent
complications, such as cerebrospinal fluid (CSF) fistula, in-
fection, wound healing disturbance, or hygroma,!>3! while
others maintain that rapid closure without watertight du-
raplasty is a safe and practical option with a comparable
complication rate.[*4

This study is an investigation of complications occurring in
patients who underwent DC without watertight duraplas-

ty performed for intracerebral hemorrhage or malignant
middle cerebral artery (MCA) infarction.

MATERIALS AND METHODS

Approval for the study was granted by the Clinical Re-
search Ethics Committee of University of Health Sciences
Fatih Sultan Mehmet Education and Research Hospital
(2020/126). Written consent was obtained from a first de-
gree relative of all of the patients.

The data of 42 consecutive patients who were treated with
DC for MCA infarction between April 2015 and May 2020
at a single neurosurgery clinic were evaluated retrospec-
tively. Age, sex, medical history, cause of stroke, length
of time until surgery, Glasgow Coma Scale (GCS) score
at the time of surgery, and postoperative complications
were recorded. The midline shift of the brain observed on
computed tomography was also noted.

Surgical technique

In all cases, a large reverse question mark skin incision
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Figure 1. Intraoperative photographs demonstrating the surgical technique. (a) After the skin and the galea were elevated, the
temporal muscle was dissected via interfascial dissection (the craniectomy borders are marked with the blue line); (b) A craniotomy
at least 12x12 cm wide was performed; (c) The dura was opened in a centripetal fashion; (d). The exposed brain parenchyma was

covered with the pericranium.

from the tragus to the midline was performed. The skin
and the galea aponeurotica were elevated. The tempo-
ral muscle was elevated via interfascial dissection (Fig.
la). A craniotomy at least I2x12 cm wide was per-
formed and the temporal bone was removed until flush
with the floor of the middle fossa (Fig. 1b). The dura
was opened in a centripetal pattern (Fig. Ic), and the
exposed brain parenchyma was then covered with the
pericranium, and if needed, with a bovine pericardial
patch (Fig. 1d). Finally, the layers were replaced in ap-
propriate anatomical planes.

RESULTS

A total of 42 patients with mean age of 62.7 years (range:
34-90 years), 32 of whom were male, were included in the
study. The mean GCS score prior to surgery was 7, the
mean infarct volume was 217 cc, the mean midline shift
was 12.] mm, and the mean length of time until DC was
1.9 days. Of the group, 23 patients were alive at least 20
days after DC. Three (7.1%) patients developed a superfi-
cial wound infection, which was treated with antibiother-
apy. Two of these patients with a wound infection were
male, and the mean age was 65.3 years. The mean GCS
score before surgery was 7, the mean midline shift was
I5 mm, and the mean time until DC was 3.3 days in these
3 complicated cases. Other than the superficial wound
infection detected in 3 patients, no complications, such
as brain abscess, meningitis, CSF fistula, or wound healing
disturbance, were recorded.

DISCUSSION

Since first recommended by Cushing in 1908, watertight
duraplasty with an accurate approximation of the dural
layers had been the accepted method used to prevent
postoperative infection and CSF fistula.”? However, recent
studies have demonstrated that non-watertight dural clo-
sure did not result in a higher incidence of complications.
[“-68 Primary watertight duraplasty requires some form of
graft (pericranium, fascia lata or artificial) to provide a seal
and prevent CSF fistula and infection.

Giiresir et al.’! described a rapid-closure technique used
in 318 patients who underwent DC for various reasons
(traumatic brain injury, subarachnoid hemorrhage, intrace-
rebral hematoma, cerebral infarction). Once the bone flap
was removed, the dura was opened in a stellate fashion
and duraplasty was not performed. The authors report-
ed complications of wound healing disturbance in 3.5%,
abscess formation in 2.6%, and CSF fistula in 0.6%. They
suggested that this rapid-closure technique without du-
raplasty was safe, feasible, and resulted in comparable or
even lower complication rates than watertight duraplasty.

A randomized controlled study comparing watertight
duraplasty and non-watertight duraplasty DC techniques
yielded no statistically significant difference in the surgical
complication rates.! The results of this study also indi-
cated that DC without watertight duraplasty was a safe
procedure and not associated with a higher incidence of
complications (CSF leak, wound infection, brain abscess or
subgaleal fluid collection) when compared with watertight
duraplasty.

Goedemans et al.l”l observed no complications in DC per-
formed without watertight duraplasty in their study exam-
ining the association between the timing of DC in patients
with MCA infarction and the outcome. Alwadei et al.l
retrospectively compared the surgical results of supraten-
torial craniotomies with and without dural closure per-
formed for different intracranial pathologies and reported
infection in 1.8% and CSF fistula in 1.8% of patients in
the open group (no duraplasty). They found no significant
difference in the occurrence of CSF leak, infection, or sur-
gical site swelling between the closed and open groups.
The incidence of postcraniotomy headache was greater in
the closed group.

In this study, 42 consecutive patients who underwent DC
without watertight duraplasty for intracranial hyperten-
sion due to malignant MCA infarction or spontaneous
intracerebral hematoma were retrospectively reviewed.
We found the occurrence of a superficial wound infection
treated with medication in 7.1% of the patients. No other
complications, such as brain abscess, meningitis, CSF fistu-
la, or wound healing disturbance were recorded.
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CONCLUSION

In this study, the only complication observed following
DC without watertight duraplasty was an acceptable in-
cidence of wound infection. A non-watertight duraplasty
technique decreases the surgical time required, which can
be vital in critical patients with a malignant MCA infarc-
tion or intracerebral hematoma. Furthermore, leakage of
edematous brain tissue from weak points in the duraplasty
has been reported in cases of watertight duraplasty. DC
without watertight duraplasty appears to be a safe option
with a comparable complication rate and the advantage of
a shorter procedure.
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Olgulanndaki Klinik Tecrubemiz

Su Gecirmez Duraplasti Yapilmayan Dekompresif Kraniektomi

Amag: Bu calismanin amaci su gegirmez duraplasti yapilmayan dekompresif kraniektomi (DK) olgularinda komplikasyon oranlarini tespit
etmektir.

Gereg ve Yontem: Klinigimizde ameliyat edilen, 42 tane, su gegirmez duraplasti yapilmayan dekompresif kraniektomi olgusu geriye doniik
olarak incelendi.

Bulgular: Calismaya alinan 42 hastanin ortalama yasi 62.7 (34-90), 32’si erkekti. Hastalarin bagvuru anindaki Glasgow Koma Skalasi (GKS)
skoru ortalama 7, ortalama orta hat siftleri 12.1 mm ve DK yapilana kadar gegen siire ortalama 1.9 giin olarak tespit edildi. DK cerrahisi
yapildiktan en az 20 giin sonra hastalarin 23 tanesi hayattaydi. Tum hasta grubunda, toplam U hastada (%7.1) yiizeysel yara yeri enfeksiyonu
tespit edildi. ikisi erkek olan bu {i¢ hastanin ortalama yasi 65.3 idi. Komplike olan iig olgunun bagvuru anindaki GKS skoru ortalama 7, orta-
lama orta hat siftleri ve DK yapilana kadar gegen siire ortalama 3.3 giin olarak tespit edildi. Olgularin higbirinde beyin apsesi, menenijit, beyin
omurilik sivisi (BOS) fistiilii ve/veya yara iyilesme problem gériilmedi.

Sonug: Sonug olarak, su gegirmez duraplasti yapilmayan DK teknigi, yara yeri enfeksiyonlari ve BOS fistiilii gelismesi agisindan kabul edilebilir
komplikasyon oranlarina sahiptir. Su gegirmez duraplasti yapilmayan DK teknigi, malign orta serebral arter enfartki ve intraserebral hematom
nedeniyle ameliyata alinan hastalarda ¢ok hayati olan cerrahi siireyi kisaltmaktadir.

Anahtar Sozciikler: Dekompresif kraniektomi; duraplasti; komplikasyon; su gecirmez; su gecirmez olmayan.
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