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Abstract  

Background: The endoscopic endo-nasal transsphenoidal approach is the best option for the surgical 

excision of tumors of pituitary. Cubism is a double-layer graft that is made by combining septal 

cartilaginous dust with platelet-rich fibrin to create a very thin graft. This study intended to determine the 

effectiveness of cubism graft in reconstructing the sellar region following endoscopic endonasal removal 

of pituitary tumors. Thirty-four people who had recurrent pituitary tumours were included in this 

retrospective pilot study. A thorough clinical examination, laboratory investigations, and history were 

administered to all patients, and imaging studies as computed tomography scan and magnetic resonance 

imaging.  The cases were followed up on every three months up to one year. 

Results: The operative time ranged from 2.0 to 2.5 hours with a mean of 2.15±0.85 hours, Blood loss range 

was from 150 to 300 ml with a mean of 225±10.65 ml, 27 (79.4%) patients had total surgical resection and 

7 (20.6%) patients had subtotal surgical resection, 18 (52.9%) had visual improvement. Regarding 

complications, 4 (11.8%) patients had diabetes insipidus, and 1 (2.9%) patient had acute coronary 

syndrome. No patients had any cerebrospinal fluid (CSF) leak. There was a significant relation between 

complications and age, while there was insignificant relation between complications and sex, functioning 

tumour and surgical resection. 

Conclusions: Cubism graft is a material that is both reliable and readily harvested, and it has a high success 

rate for primary repairs of sellar floor. They can be used as a further technique in the treatment of 

subsequent or complicated surgical CSF leakage. 

Keywords: Cubism Graft; Multilayer; Sellar Repair; Pituitary tumours; endoscopic; endonasal 

transsphenoidal approach. 
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Introduction 

The most highly regarded method for surgically removing pituitary tumours is the endoscopic endonasal 

transsphenoidal technique. which provides the best panoramic vision within the surgical area, enabling 

surgeons to have a more precise understanding of their position and a more magnified image of the contact 

between the tumour and the gland, as well as the important anatomical landmarks. [1] However, it has some 

complications such as carotid artery injury, central nervous system injury, loss of vision, ophthalmoplegia, 

meningitis, hypopituitarism, diabetes insipidus, death, recurrence rate (10% to 20%), and cerebrospinal 

fluid (CSF) leak, which may be intraoperative (60%) or postoperative (2%). [2, 3]  
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A variety of complications are associated with CSF leaks, including intracranial infection, CSF hypotension 

syndrome, and meningitis. These complications frequently result in substantial morbidity and additional 

healthcare expenses, as they may necessitate extended hospitalisation, external lumbar drainage. and 

reoperation. [4] 

Reconstruction after endoscopic transsphenoidal approaches to the base of the skull is the most important 

to avoid leaks of CSF postoperatively. It is acknowledged that the occurrence of postoperative CSF leaks is 

greatly affected by the effectiveness of the reconstruction technique that is performed after dissection. [5] 

Reconstruction may be done by autogenous or allogenous grafting. Allogenic grafts include collagen sponge 

and cadaveric iliac bone, and Fascia.  The Autogenous grafts include fat (thigh or abdominal), Fascia Lata, 

lateral rectus muscle, rectus Fascia, bone (septal, or vomer), and nasoseptal flap. [6] 

After the mucosa is removed from the septum of the nose, a substantial defect is left, which is subsequently 

healed by secondary intention over a prolonged duration. This can lead to severe nasal crusting and the 

sensation of nasal blockage in the nostril of the same side. Nasal dorsum collapse and septal perforations 

are examples of significant structural abnormalities of the nose. Moreover, postoperative CSF leaks may 

still be present. To avoid these complications and to decrease the recurrence of CSF rhinorrhoea we 

developed a new graft for reconstruction of sella following endoscopic endonasal resection of the pituitary 

tumour. [7] This graft is called cubism which is formed of septal cartilaginous dust combined with platelet-

rich fibrin (PRF) to create a very thin graft that will be used as a double-layer graft. Therefore, we intended 

to use a novel material to overcome this problem with a cubism graft. [8] 

Our research objective was to estimate the efficacy of the cubism graft in sellar reconstruction following 

endoscopic endonasal pituitary tumours resection. 

Patients and Methods 

This retrospective pilot study was implemented on thirty-four patients with age ranging from 40 to 65 

years, both sexes with recurrent pituitary tumours. This study was carried out after approval of ethical 

committee of the local University Hospital during the period 2019 to 2022. Patients were asked to sign 

written informed consent forms before any surgery was performed. 

Inclusion criteria were those patients who were suffering from recurrent Pituitary tumours and were 

available for follow up. 

Exclusion criteria were patients unfit for surgery, patients' refusal. The cases were monitored at three-

month intervals for a duration of one year. 

Every patient underwent a comprehensive assessment, including a thorough clinical examination, medical 

history, laboratory tests, and imaging studies as computed tomography (CT) scan and magnetic resonance 

imaging (MRI).  The cases were monitored at three-month intervals for a period of one year. 

Surgical procedure: 

Endoscopes are used for all surgical operations. First, the perforation edges will be de epithelized. The 

septal cartilage was utilised to procure the graft material. By brushing the scalpel blade no. 11 

perpendicular to the cartilage, it will trim it. The scalpel was not subjected to angular alterations. The 

cartilage convex surface was brushed with rapid and soft scalpel movements. All scalpel movements 

direction was consistent. In the interim, the scalpel accumulated cartilage dust that resembles dough. 

An approximately 400 g venous blood sample was collected in 10-ml sterile containers that are devoid of 

anticoagulant. The sample was centrifuged at 3000 rpm for 10 minutes. The upper stratum of the tube 

contains fibrin clot in the form of PRF. The PRF was extracted from the tube and applied to the cartilage 

particles. Subsequently, the cartilage dust-PRF mixture was pulverised between 2 thick glass slides. The 

mixture was pulverised once more, and additional dust and PRF were incorporated. This resulted in the 

formation of a thin, adhesive cubism graft. Figure 1 
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Figure 1: Preparation of cubism graft (Pictures are cropped for better visualization) 

Statistical analysis: 

The analysis of data was conducted utilizing SPSS software, version 25 (SPSS Inc., PASW Statistics for 

Windows version 25. SPSS Inc., Chicago). Percentages and numbers were employed to characterise 

qualitative data. Following conducting a Shapiro-Wilk test to determine normality, quantitative data were 

described as mean ± standard deviation for normally distributed data. The results were assessed for 

significance at the "≤0.05" level. The qualitative data was compared between the groups using the Fisher 

exact test. Normally distributed data was compared between two independent groups using the student t-

test. 

Results 

Regarding demographic data of the studied patients, age ranged from 40 to 65 years with a mean of 52.36± 

3.45 years. There was 14 (41.2%) male and 20 (58.8%) female. Table 1 

Table 1: Demographic data of the studied patients 

No. of Patients n=34 

Age/years 52.36± 3.45 

Sex 
Male 14 (41.2%) 

Female 20 (58.8%) 

Data presented as mean ± SD or frequency (%). 

Among the studied patients, 18 (52.9%) had headache, 15 (44.1%) were non-functioning, 19 (55.9%) were 

functioning, 10 (29.4%) were adrenocorticotropic hormone (ACTH) producing, 5 (14.7%) were growth 

hormone producing and 4 (11.8%) were prolactin-producing. Papilledema was present in 17 (50%) 

patients. Defects of visual field were found in 20 (58.8%) patients. Regarding Preoperative endoscopy, 24 

(70.6%) patients had Post septectomy, 6 (17.7%) had Post septectomy and adhesion, 4 (11.8%) patients 

had Post septectomy and HIT. Regarding MRI findings, 9 (26.5%) patients had Suprasellar tumor, 8 (23.5%) 

patients had Presellar tumor, 3 (8.8%) patients had Retrosellar tumor, 7(20.6%) patients had Suprasellar 

and parasellar tumors, and 7(20.6%) patients had parasellar tumors. Table 2, Figure 2 

Table 2: Preoperative manifestation of the studied patients 

  N=34 % 

Headache (n,%) Present 18 52.9 

Main function (n,%) Non-functioning 15 44.1 
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Functioning 19 55.9 

ACTH producing 10 29.4 

Growth hormone Producing 5 14.7 

Prolactin- Producing 4 11.8 

Papilledema (n,%) 17 50.0 

Visual field defects 20 58.8 

Preoperative endoscopy 

(n,%) 

Post septectomy 24 70.6 

Post-septectomy and adhesion 6 17.7 

Post septectomy and HIT 4 11.8 

MRI 

Suprasellar 9 26.5 

Presellar 8 23.5 

Retrosellar 3 8.8 

Suprasellar and parasellar 7 20.6 

Parasellar 7 20.6 

MRI: Magnetic resonance imaging, ACTH; Adrenocorticotropic hormone, HIT: Hypertrophied inferior 

turbinate 

The mean time of operation was 2.15±0.85 hours, with a range of 2.0 to 2.5 hours. Loss of blood ranged 

from 150 to 300 ml with a mean of 225±10.65 ml, 27 (79.4%) patients had total surgical resection and 7 

(20.6%) patients had subtotal surgical resection, 18 (52.9%) had visual improvement. Regarding 

complications, 4 (11.8%) patients had diabetes insipidus, and 1 (2.9%) patient had acute coronary 

syndrome. No patients had any CSF leak. Table 3 

Table 3: Operative and postoperative data of studied populations 

  N =34 % 

Variable 
Operative time (hour) 2.15±0.85 

Blood loss (ml) 225±10.65 

Surgical resection (n,%) 
Total: 

Subtotal: 

27 

7 

79.4 

20.6 

Visual improvement (n,%) 

Yes 

No 

NA 

18 

4 

12 

52.9 

11.8 

35.3 

Complications 

(n, %) 

None 

Diabetes insipidus 

Acute coronary syndrome 

29 

4 

1 

85.3 

11.8 

2.9 

CSF leak (n, %) 
Yes 

No 

0 

34 

0 

100.0 
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There was a significant relation between complications and age, while there was insignificant  

Relation between complications and sex, functioning tumor and surgical resection. Table 4, Figure 2 

 

Figure 2: Percentage of functioning and non-functioning tumor 

Table 4: Relation between complications and demographic, type of tumor and type of surgical 

resection among studied cases 

 
Complications 

Test of significance 
None +ve 

Age/ years 51.22± 2.19 53.69±3.25 
t=2.18 

p=0.03* 

Sex 

Male 

Female 

 

13(44.8%) 

16(55.2%) 

 

1(20%) 

4(80%) 

 

=1.082FETꭓ 

P=0.378 

Functioning tumor 

None 

Functioning 

 

11(37.9%) 

18(62.1%) 

 

4(80%) 

1(20%) 

 

=3.062FETꭓ 

P=0.146 

Surgical resection (n,%) 

Total 

Subtotal 

 

23(79.3%) 

6(20.7%) 

 

4(80%) 

1(20%) 

 

=0.0012FETꭓ 

P=0.972 

t: Student t test, FET: Fisher exact test , *statistically significant 

MRI of Pituitary gland large macroadenoma measures 5x5x5.5 cm has iso-intense signal to gray matter in 

T1WIs & T2WIs with homogeneously enhancement. This mass enlarges the pituitary fossa with supra-

sellar extension compresses the optic chiasma. No evidence of cavernous sinus invasion. Figure 3 
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Figure 3: Intraoperative applying cubism graft 

Discussion 

An enduring reconstruction of the defect in sella and a potential leakage of CSF and are two of the primary 

challenges of transsphenoidal surgery (TSS). The optimal method of sealing off CSF breaches is still a topic 

of debate, as they may be the result of the primary erosion of the sellar floor, or surgical procedure, which 

can be observed in a variety of tumours that affect this region [9].Most authors have documented 

occurrences ranging from 0.5% to 6.0%, although the occurrence of postoperative CSF leakage after trans-

sphenoidal surgery has been reported to range from 0.5% to 15%. [10, 11] 

Various restoration approaches for the sellar floor have been suggested to prevent CSF fluid leaks after 

surgery. [12] Cappabianca et al. [13]  showed that it must be inert, simple to shape and fashion to the bone 

defect, and in harmony within harmony with CT and MRI. These requirements are essential for reducing 

and simplifying the time of  surgery during the endoscopic procedure. 

Various autologous materials, including adipose, muscle, fascia, cartilage, mucoperiosteal, and bone grafts, 

have been employed. [14] Despite the absolute biocompatibility of autologous tissue transplants, they 

frequently necessitate a postoperative external lumbar drain to reduce the CSF pressure on the graft and 

maintain its position until the arachnoid heals. [15, 16] 

A variety of different reconstructive methods have been proposed to avoid the occurrence of CSF leakage 

after trans-sphenoidal pituitary surgery. Nevertheless, the method that is most effective has not been fully 

agreed upon. [17] 

Managing CSF leakage during trans-sphenoidal surgery has been relatively standardised through the use 

of an abdominal adipose graft to pack the Sella. The postoperative CSF fistula is prevented by the 

obliteration of the sella and sphenoid sinus dead space.  Nevertheless, the utilisation of fat may result in 

complications and issues. [18] The interpretation of the content of sella on postoperative MRI may be 

impeded by fat. At one year postoperatively, a significant volume of non-resorbed fat may persist in the 

sella, accompanied by non-enhancing tissue (isointense).  [19] Furthermore, the optic chiasm may be 

compressed, necessitating reoperation. [20] Another technical issue with autologous adipose grafts is that 

the arachnoid tearing may be exacerbated by inadequate packing, particularly in the case of large tissue 

grafts. The normal gland is displaced posteriorly when a fat graft is implanted into the intrasellar space. 

Consequently, postoperative CSF rhinorrhoea may occur, and the tear of the arachnoid and the space 

between the dura margin and normal gland may be enlarged. [21] 
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Additionally, in numerous instances, it was proposed to insert a postoperative external lumbar catheter in 

one layer reconstructions that utilised autologous tissue grafts to reduce the CSF pressure on the graft and 

maintain its position until the arachnoid heals. [22] 

Pneumocephalus, CSF over drainage, or meningitis are potential complications of an external lumbar drain. 

Additionally, complications may arise as a result of catheter mechanical failure and infection at the 

insertion site. The nerve root irritation risk has been recorded to be as high as 5%. Furthermore, the 

nursing staff must possess a high level of familiarity towards the patients with postoperative external 

lumbar drains care in order to prevent occurrence of complications. [12] Also, abdominal fat graft need 

another incision which may heals by scar tissue in the abdomen  

Some authors recommended the vascularized pedicle flap use to rebuild the cranium base defect following 

trans-sphenoidal surgery. They suggested that the preserved pedicle's vascularity enables rapid and 

effective integration with the adjacent tissues. [23, 24] 

Gaynor et al. [25] stated that prevention of  postoperative CSF leakage ,needed to  elevate the nasoseptal 

mucosal flap. Flaps of vascularized mucosa are highly effective, even in cases of high-flow CSF leakage; 

nevertheless, they may result in increasing patient distress. Mucosal flaps are not routinely employed on 

all transsphenoidal patients due to anaesthesia, crusting, and increased process time. In contemporary 

practice, these flaps are raised at the commencement of the procedure prior to the determination of 

whether an intraoperative CSF leak will occur, which results in superfluous morbidity in cases where no 

leak happens. Strategies for preparing a flap having minimal septum morbidity were described for 

situations in which a CSF escape is unexpected.  

Munich et al. [26] stated that a mucoperichondrial nasal septal flap was employed to perform skull base 

repair in three of 39 primary operations, resulting in postoperative CSF leaks (7.7%). These findings 

suggest that the use of a vascularized mucoperichondrial flap, along with an autologous tissue graft and a 

strong dedication to obtaining full coverage of the skull base disease, is linked to a lower incidence of CSF 

leakage after an improved endonasal surgical operation. 

Berker et al. [27] stated that Patients who had the dural flap procedure did not experience any postoperative 

leakage. However, they detected leakage postoperatively in 12 out of the 120 patients who did not have the 

dural flap, which accounts for 10% of the total patients (p = 0.146). According to their report, the dural flap 

use decreases the likelihood of a leak occurring after surgery. 

Amano et al. [28] stated that there are papers assessing the efficacy of a nasoseptal mucosal flap. This 

approach is the most effective way to fix or avoid CSF leaking and allow for an extended TSS on the front 

part of the base of the skull. Overall, the nasoseptal flap is characterised by its increased toughness, 

thickness, and ability to cover a larger region compared to the sphenoid sinus mucosal (SSM) flap. On the 

other hand, the distinction between SSM and nasoseptal flaps is in the affection of the normal anatomical 

structure. 

The extended duration needed for integration and resorption of tissue when utilising non-vascularized 

flaps can result in a postponed occurrence of CSF leak after surgery. Nevertheless, the drawbacks of 

pedicled flaps include the restricted coverage area caused by the pedicles and the unpredictability of the 

defect size in dura during the harvesting of the vascularized flap. [29] 

Due to these complications, numerous authors have attempted to eliminate autologous tissue grafts. It has 

been suggested that a variety of synthetic and heterologous materials be used to repair CSF leakage, each 

with its own set of advantages and disadvantages. [8, 30, 31] 

Hard materials, such as pure titanium, ceramic plates, bone cement, silicone blocks, and stainless-steel 

plates have been employed for sellar reconstruction. Despite their potential to be effective in preventing 

CSF leakage and forming a strong floor of sella, these foreign bodies may cause a host-tissue reaction, serve 

as a nidus for infection, or be troublesome when repetitive trans-sphenoidal surgery is necessary. 

Furthermore, they may be challenging to manipulate and may influence radiological investigations. [12] In 
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addition, the sluggish attachment of the material to the surrounding tissue causes numerous surgeons to 

utilise an external lumbar CSF drain after surgery to verify the closure of the floor of sella , particularly in 

patients with significant leakage of CSF. [32]  

The most recent resorbable materials, such as gelatine foam, vicryl patches, fibrin glue, oxidative cellulose, 

and collagen sponges have shown improved outcomes and fewer problems. [33] Spinal drainage was 

necessary to avoid leakage of CSF, particularly in cases where there were significant tears. [34] Additionally, 

some authors have reported the risk of transmitting bovine spongiform encephalitis or viral diseases when 

bovine collagen or human plasma are combined with these materials. [30, 35] Furthermore, the total expense 

of the procedure is increased by the use of these synthetic and heterologous materials, which may not be 

accessible in the event of an arachnoid rupture and leakage of CSF throughout the initial procedure. [33] 

El Shazly et al. [12] used autologous composite septal cartilage and muscle grafts for the repair of sellar. They 

discovered that six patients (26.1%) had a grade 1 CSF leak, ten patients (43.5%) had a grade 2 CSF leak, 

and seven patients (30.4%) had a grade 3 CSF leak. 

Reconstructive surgery's potential was proposed by the biocompatibility, osteoconductive, and 

osteoconductive properties of biosynthetic bone replacement, as documented in studies. [36, 37] In the 

clinical setting, there is currently a shortage of clinical data that demonstrates its safety and efficacy. [37] 

In order to overcome the difficulties often faced in repairing the sellar floor bony component, we plan to 

use a cubism graft as a solution. [8] 

This substance has demonstrated beneficial attributes in the field of tympanoplasty. Under the 

endoscopic/microscopic perspective, this novel graft consists of cartilaginous fragments resembling cubic 

geometric shapes. This graft appearance has resemblance to the artworks created by the cubism art 

movement artists. As a result, it has been designated as "cubism graft" [38].  The cubism graft will be formed 

of cartilaginous dust combined with PRF to form a very thin graft which will be used as a double layer graft,  

which include the following advantages: 1. high graft take rate due to presence of PRF, 2. reducing the 

rigidity of cartilage graft, so it can be shaped according to the  defect, 3. reducing cartilage graft 

disadvantages such as over-curling, undesirable cartilage fractures, 4. overcome disadvantage of 

temporalis fascia graft as it lake the elasticity and is resistant to pressure change, 5. It took from local 

operative field  without the necessary of another incision, and 6. No extra cost to the patients. [39] 

Conclusions: Cubism graft is a material that is both reliable and readily harvested, and it has a high success 

rate for primary parasellar and sellar repairs. They can be used as an adjunctive method in the repair of 

secondary or complex postoperative leakage of CSF. 

List of abbreviations: 

ACTH: Adrenocorticotropic hormone 

CSF: Cerebrospinal fluid 

CT: Computed tomography 

HIT: Hypertrophied inferior turbinate 

MRI: Magnetic resonance imaging 

PRF: Platelet-rich fibrin 

SSM: Sphenoid sinus mucosal flap 

TSS: Transsphenoidal surgery 
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