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How I do it: supra-tentorial unilateral decompressive craniectomy
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Abstract
Background Decompressive craniectomy is a surgical way to treat intracranial hypertension, by removing a large flap of skull
bone.
Method We report the case of a 48 years old right-handed man presenting an acute ischaemic stroke of all the right sylvian artery
area, with rapid clinic deterioration then coma. Severe intracranial hypertension was confirmed by transcranial Doppler. In
emergency, we decided to perform a right-side decompressive craniectomy.
Conclusion Six months later, he is in rehabilitation with Bonly^ a left hemiplegia and a very good relational life. His modified
Rankin score is 3. Decompressive craniectomy saved this patient’s life, that is why we think this surgical technique must be
explained and mastered.
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Relevant surgical anatomy

Surgical approach is on the left side or the right side, depend-
ing on the pathology. We try to maximise brain deliverance by
realising a large bone flap.

Some anatomical points have to be anticipated before inci-
sion (Fig. 1). The most important structures to absolutely
avoid are all the venous sinuses: the superior sagittal sinus
on the vertex, the torcular and the lateral sinus running be-
tween the torcular and jugular veins on each side.

Some bone limits must also be known and, as far as it may
be possible, avoided: the frontal sinus, the orbital area and the
petrosal bone.

Neither peripheral nerves nor arteries are a problem in this
surgery. Superficial temporal artery and middle meningeal

artery may be encountered. The frontotemporal branches of
the facial nerve may not be affected.

Description of the technique

Under general aesthesia, the patient lies supine; the head is
turned on the contralateral side of the lesion, with a support
under the homolateral shoulder. The hair is quickly and widely
sheared, and the skin is prepared as usual (iodine solution).

Skin incision begins 1 cm above the tragus and runs in a
Bquestion mark^ shape from the temporal to the parietal then
the frontal area. After quick haemostasis, we edge skin inci-
sion with pads and Raney clips. Temporal muscle is incised
along the skin incision. Scalp and muscle are peeled in one
layer and maintained with metallic hooks (Fig. 2a).

With our high-speed drill (Medtronic® Legend), we realise
four burr holes: temporal, frontal, parieto-occipital and along
the superior sagittal sinus. The flapmust be at least 12 cm long
between the frontal and occipital areas. After loosening the
dura mater in the burr holes, the flap is realised by joining
the burr holes with a craniotome, finishing by the fronto-
occipital cut along the sinus. The bone flap is then carefully
loosened and removed from the dura mater (Fig. 2b). The
temporal fossa is then opened with a rongeur to complete
the craniectomy.
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The dura mater is opened in a star-like fashion (Fig. 2c).
The brain usually herniates through the craniectomy,
confirming intracranial hypertension. Haemostasis is carefully

checked, using haemostatic gauze (Surgicel®) and sometimes
bipolar forceps. Before closure, we interleave a thin layer onto
the brain, to protect it and to facilitate the forthcoming
cranioplasty. We usually use a Silastic® silicone layer (Fig.
2d), but a synthetic dura mater can also be used. We avoid
layer shift by securing it with two stitches on the dura mater.

The temporal muscle and then subcutaneous tissues are
closed with overlock stitches, using a resorbable wire.
Drainage is not always mandatory; it hinges on haemostasis
quality. Skin is closed with staples and protected with a hood.

The bone flap management depends on institution habits. It
can be cryo-preserved, thrown away or put into the abdominal
wall (in war condition for example). Most of the time, we send
it for cryo-preservation.

Indications

Decompressive craniectomy is considered when common
medical interventions fail to control intracranial pressure.

It has a proven benefit in the management of malignant
cerebral oedema after acute ischaemic stroke [10]. It also
may be performed in traumatology, for intracranial pressure
control or with the simultaneous evacuation of acute intracra-
nial haematomas [2].

Historically, decompressive craniectomy was bifrontal [5].
Chosen in the DECRA study, this approach keeps some indi-
cations in post-traumatic diffuse cerebral oedema. Unilateral
craniectomy is indicated for homolateral lesions like post-
traumatic unilateral oedema, malignant acute stroke or sub-
arachnoid haemorrhage [3].

Fig. 2 Some steps of the surgery. Scalp and temporal muscle removed
(a). After craniectomy (b). Star-like opening in the dura mater (c). With
the silicone layer onto the brain (d)

Fig. 1 Preoperative anatomical
points and temporo-parieto-
frontal incision line
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The technical choice remains at the discretion of each sur-
geon, on the basis of computed tomographic imaging and after
multidisciplinary discussion.

Limitations

From a technical point of view, there are no real limits, as long
as a large bone flap is realised in a timely manner (i.e. before
refractory intracranial pressure elevation).

How to avoid complications

First of all, the bone flap must be wide, but not too much. Its
optimal diameter seems to be around 12 cm (Fig. 3) [8].

If it is too small, the risk is an extracranial herniation of the
brain, with venous complications such as brain swelling or
cortical vein compression (Fig. 4a) [6].

A too large bone flap may result sooner or later in CSF-
linked complications [7, 9], such as subdural hygroma or hy-
drocephalus (Fig. 4b). If hygroma does not require any spe-
cific treatment, hydrocephalus may be treated by cranioplasty
and sometimes simultaneously a ventriculoperitoneal shunt.
Another complication of large craniectomy is a brain depres-
sion called Bsinking skin flap syndrome^ (Fig. 4c), associated
with headache, cognitive and/or motor disorders, seizure, even
coma then death [4]. An early cranioplasty, within three
months after craniectomy, should normalise CSF circulation
and avoid hydrocephalus [7] or sinking skin flap (SSF)
syndrome.

Decompressive craniectomy is always made in emergency
conditions, increasing infection incidence. Infections are facil-
itated by large scars, by using a synthetic layer to protect the
brain and by frontal sinus and/or petrosal bone fractures.
Moreover, these fractures must be considered and treated.
For example, a frontal sinus fracture requires a cranialisation
as soon as possible. Adapted antibiotic therapy is mandatory
but most of the time, a surgical revision is needed for infec-
tious area debridement.

Some other complications are hard to avoid, such as bleed-
ing complications that may be encountered during or after
surgery. In over fifty percent of the cases, decompressive
craniectomy may cause or increase intracerebral contusion,
usually on the same side as the craniectomy [1].
Furthermore, by lowering intracranial pressure, craniectomy
can also release a contralateral haemorrhage, as a contusion or
a subdural haematoma (Fig. 4d).

Specific perioperative considerations

After craniectomy, specific attention must be given to the
boneless area.

Wound care must be done every two days (gentle hair wash
is allowed). The hood must be kept loose, with the

Fig. 4 : Decompressive craniectomy complications. Brain herniation (a).
Hygroma (b). Sinking skin flap syndrome (c). Contralateral haemorrhage
(d)
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Fig. 3 Various sizes of craniectomy. Good size with temporal decompression (a). Good size but no temporal decompression (b). Too small (c)



craniectomy area clearly indicated on it. Staples are usually
removed within two weeks.

Some fall prevention strategies must be considered (bed at
the lowest level, supervision during mobilisation, non-skid
shoes). A custom-made helmet may also be used to protect
the head.

Specific information to give about this
surgery

Decompressive craniectomy is Bonly^ a lifesaving procedure,
clearly associated with better intracranial pressure control and
lower mortality than medical treatment, but also associated
with higher rates of vegetative state [2].

This information must be communicated to the family, and
surgery must be decided on a multidisciplinary basis and, as
far as may be possible, surgeons must be aware of the patient’s
previously stated wishes and personal values.
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Key points:
- A multidisciplinary decision is needed, including the patient and/or
family.
- Even if it seems not so complicated, anticipate anatomical pitfalls.
- Realise a large hair shearing, a large skin incision and a large bone flap.
- The dura mater must be widely opened.
- Haemostasis must be controlled.
- Do not forget to check the frontal sinus or petrosal bone.
- Protect the brain and facilitate cranioplasty by using an interlayer.
- Keep the hood loose, to avoid brain pressure through craniectomy.
- Time is brain, so try not to waste it.
- An early cranioplasty, within 3 months, is recommended to avoid CSF
complications and to improve patient recovery.
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