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ABSTRACT 

 

A new hemostatic agent, Gelitacel® (Resorbable oxidized cellulose) is evaluated. Its 

safety has been tested in general surgery. We present the results of Gelitacel® for the prevention 

of postoperative bleeding in a series of 30 patients harboring brain tumors. We evaluated the 

degree of epidural and intracerebral bleeding by a routine postoperative CT-scan. Only one out 

of 30 patients developed a significant postoperative hematoma that required reoperation. No 

epidural bleedings were reported. The efficacy of Gelitacel® in preventing intra-cerebral 

bleeding is about 97% and 100% in epidural postoperative hematoma. No side effects were 

found to be attributed to Gelitacel®. Gelitacel® can be recommended as a safe and effective 

agent in neurosurgical patients. 

 

INTRODUCTION 

  

Besides the routine use of bi-polar coagulation to obtain operative hemostasis, 

neurosurgery tends to use chemical agents that assist or promote hemostasis of the bed; some of 

those most frequently used are collagen, oxidised cellulose or fibrin. The present study is a non-

randomized observational study of the effectiveness of a new hemostatic agent, a new variety of 

regenerated oxidized cellulose – Gelitacel® – in neurosurgical hemostasis. 

 

OBJECTIVES 

  

We propose an observational study of the agent Gelitacel® in patients undergoing 

neurosurgery for brain tumors at the CSUB to evaluate the agent’s tolerance and effectiveness in 

the control of postoperative bleeding. 

   



We propose to demonstrate the safety and effectiveness of Gelitacel®, a new 

regenerated oxidized cellulose, in neurosurgical hemostasis, and to evaluate this agent’s safety 

profile in neurosurgery, recording the possible appearance of undesirable effects. 

 

MATERIALS AND METHODS  
 

We propose to carry out a prospective, non-randomized study under hospital 

supervision, in the conditions of the regular clinical practice of the Servicio de Neurocirugía 

[Neurosurgical Services] of the CSUB of Barcelona, in patients undergoing elective craniotomy 

for intra-axial and extra-axial brain tumors. 

 

Exclusion criteria will include the existence of congenital or acquired coagulation 

disorders, known hypersensitivity to Gelitacel® or one of its components, and the lack of 

informed consent.  

 

All patients will undergo surgery under general anesthesia using conventional 

neurosurgical techniques, and all procedures will be carried out by the same surgical group. 

 

 The hemostasis of the dura mater will be through bi-polar coagulation in the event 

that arteries or veins are susceptible to coagulation, adding Gelitacel® on one or two slides on 

the entire dural surface. 

 

 In the intradural phase, the resection of the tumor will be done indiscriminately with 

bi-polar coagulation, microsurgical instruments and ultrasonic suction (CUSA; Valleylab) at the 

surgeon’s discretion. Initially, the hemostasis will be done through bi-polar coagulation in 

medium caliber vessels, while the bleeding from small vessels will be tamponaded with 

Gelitacel®. 

 

 Once the resection is complete, we will proceed to a systematic inspection of the 

residual cavity, identifying bleeding areas. At this point, two possible situations may be 

encountered. The first possibility is the absence of an active bleeding point, in which case we 

will proceed to coat the residual cavity with a slide of Gelitacel®. For purposes of later analysis, 

these cases will be called “prophylactic use of Gelitacel®”. The second possibility is the 

spontaneous appearance of bleeding points that, if they meet the criteria, will be controlled with 

Gelitacel® tamponade. For purposes of later analysis, these cases will be called “therapeutic 

use of Gelitacel®”.  

 



Two types of checks are carried out: 

 

1. Radiological Checks. All patients involved in the study undergo a CT-Scan with 

contrast immediately after the operation. This CT-Scan will be done within the first 6 hours 

after surgery. A second CT-Scan will be done 48 hours after surgery to identify additional areas 

of bleeding. 

 

In all cases, we will assess the presence or absence of epidural bleeding or bleeding in 

the operative bed according to the grading established in Table 1. We will also report other 

areas of bleeding in places other than those mentioned. At the same time, we will assess the 

mass effect caused by possible areas of bleeding, according to the grading established in Table 

2. 

 

2. Clinical Monitoring of the appearance of local infectious postoperative complications 

in the form of meningitis or cerebral abcess, postoperative epilepsy, or reactions of intolerance 

to Gelitacel®.  

 

 The clinical suspicion of postoperative bleeding means that a CT-Scan is done to 

confirm or demonstrate this, regardless of the CT-Scan monitoring in section 1. We will also 

assess the localization, size and mass effect of the hematoma according to Tables 1 and 2.  

 

Contingencies in the event of adverse effects 

 

The main problem that could emerge is hematoma of the operative bed, which would be 

treated in the appropriate manner through surgery or medical treatment depending on the 

particular circumstances of each case and current neurosurgical literature. Infectious 

complications or epilepsy would be treated with standardized procedures accepted by current 

literature in use. (refs) 

 

RESULTS 

 

Thirty patients met the inclusion criteria. Their ages ranged from 31 to 70 years, with a 

mean age of 53; there were 19 women and 11 men. Histologically, there were 19 glial tumors 

(12 cases of glioblastoma multiforme, four of anaplasic astrocytoma, one of low-grade 

astrocitoma and one of oligodendroglioma); nine meningiomas (five of convexity, three of 

parasagital cerebral falx, and one of sphenoidal wing); one craniopharyngioma and one local 

recurrence of pulmonary carcinoma metastasis. By localizations, all of the wounds were 



supratentorial, except for two (nine were frontal, seven were temporal (of which two were in the 

uncus), two were in the hypothalamus, one was in the thalamus, two were in the cerebellum, 

one was in the lateral ventricle, four were parietal, three were in the falx and one was in a 

cavernous sinus). 

 

The grade of resection assessed in the early postoperative CT-Scan confirms complete 

resection in 22 cases and partial resection in eight cases. 

 

There were no significant difficulties in obtaining epidural hemostasis; this was 

considered simple in two-thirds of patients. There was one important case of sinus bleeding in 

the resection of a parasagital meningioma, which was effectively controlled with slides of 

Gelitacel®. 

 

The intra-dural part of the surgery was considered to have significant intra-operative 

bleeding in 16 cases. Hemostasis was considered simple in 20 cases and moderately difficult in 

the rest of the cases, and was always achieved through Gelitacel® tamponade. The time 

calculated for hemostasis with Gelitacel® was between three and five minutes after its 

application.  

 

The postoperative CT-Scan was done on all patients between six and eight hours after 

the procedure was finished, with a mean of 5.8 hours. The rate of postoperative blood in the 

epidural space was grade 1 in 26 cases, grade 0 in two cases, and grade 2 in another two cases. 

(Table) The mass effect of these collections was grade 1 in all cases. The images of 

postoperative intraparenchymatous bleeding are also found in the attached table, showing grade 

0 in five cases, grade 1 in twelve cases, grade 2 in seven cases, grade 3 in one case, and grade 5 

in just one case. The associated mass effect was grade 1 in 27 cases, grade 3 in two cases and 

grade 4 in just one case.  

 

Only one patient required reoperation for evacuation of the hematoma, and thus the rate 

of significant hemorrhage for Gelitacel® is 3%. Its effectiveness is 97% for protection against 

postoperative parenchymatous hemorrhage and 100% for the prevention of postoperative 

epidural hematoma. 

 

In the follow-up, no patient experienced infectious problems or postoperative crises, and 

there were no reported allergic reactions attributable to Gelitacel®.  

 



DISCUSSION 
 

During intracranial surgical procedures, hemostasis of the operative bed is habitually 

obtained through the coagulation of the bleeding vessel with bi-polar coagulation. In low flux or 

diffuse bleeding, this has been obtained in neurosurgery through the topical application of 

diverse hemostatic agents, including thrombin, oxidized cellulose and collagen. 

 

 However, the rates of effectiveness for hemorrhage control for these components are 

variable: between 42% and 90% are the rates recorded in clinical as well as experimental studies 

(.....). From the theoretical point of view, at least, these agents display some particular physical-

chemical properties that can limit their effectiveness.  

 

Thrombin, although the most effective agent for controlling bleeding, displays little 

adhesion to the cerebral parenchyma: in cases of moderate to heavy bleeding, it begins to come 

loose from the cerebral parenchyma, and thus has zero effectiveness. This agent can also induce 

reactions of hypersensitivity. Resorbable Oxidized cellulose has an advantage, in the fact that 

the acidic pH that it induces in the brain tissue significantly reduces risk of infection. However, 

there are three problems with its use: it delays osseous growth when applied for bone 

hemostasis; it induces arterial stenosis when it is placed around these vessels; and it causes 

neuropathy and compressive myelopathies when the cellulose swells upon contact with the 

blood. In addition, there have been reports of optic neuropathy with blindness and spinal cord 

compression syndromes with paraplegia. 

 

 Collagen, which has proven hemostatic effectiveness, is difficult to handle during 

surgery, as it often sticks to gloves and surgical instruments, and its rigidity can make it difficult 

to place correctly. It can also cause inflammatory reactions in adjacent tissues, altering the 

ability of the wounds to heal, acting as a mechanical barrier, and increasing adhesion between 

the brain and the dura mater, which increases morbidity in cases of reoperation. It must also be 

noted that its bovine origin has been linked to the transmission of the Creutzfeldt-Jakob disease 

or spongiform encephalopathy.  

 

 Gelitacel® is a new Resorbable oxidized cellulose that differs from the agents that have 

been used to date, in the following ways: a) the presence of calcium in its composition, which 

acts as an additional coagulation activator; b) its reabsorption is completed in 4 to 21 days, thus 

reducing the formation of granulomas and foreign body reactions, and thus side effects 

(infection, postoperative epilepsy); c) we must consider the fact that it acts with a neutral pH, 

reducing the effects of protein denaturation and necrosis of the adjacent cerebral parenchyma; 



and d) its mechanical barrier action is minimal and thus does not interfere with the process of 

healing of the wound. 

  
 Thanks to these characteristics, this new agent has been successfully used in diverse 

areas of surgical specialization. During the 1991-92 period, Pakan gathered 213 cases of 

patients undergoing digestive, urological, gynecological and traumatological surgery in which 

this new agent was used. No allergic reactions were reported. Four patients experienced 

postoperative bleeding, although only one required reoperation. Thus, the rate of effectiveness 

would be 99.98%. 

  

In our series, as regards the assessment of the effectiveness of this agent for hemostasis 

in intracranial tumor surgery, only one patient (a glioblastoma multiforme carrier) out of a 

group of 30 patients experienced bleeding that required surgical evacuation. Therefore, the 

effectiveness of this agent is rated at 97% for intracerebral bleeding and 100% for postoperative 

epidural bleeding. No side effects were found to be attributed to Gelitacel®. 

 

CONCLUSIONS 

  

Gelitacel® is a new hemostatic agent of great effectiveness for the prevention of 

postoperative bleeding in neurosurgery, both for intracerebral hemostasis and for hemostasis of 

the epidural space, with 97% and 100% rates of protection respectively.  
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