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Abstract: Background: Traumatic brain injury surgery is the most frequently performed 

by neurosurgeons. The use of 0.9% saline solution (normal saline) irrigation and other 

solutions during neurosurgical procedures has been considered a cause of neural tissue 

injury. The normal saline has been used for many years, but at cellular level it may cause 

harmful changes. The emergence of new solutions, such as artificial cerebrospinal fluid 

and Ringer's lactate, seem to produce less damage effects on brain tissue. The aim of this 

study is to evaluate the trends in use of irrigation solutions in traumatic brain injury 

surgeries. Materials and Methods: This study was conducted through a web-based survey 

sent to 40 neurosurgeons worldwide. Results: Over the period of the study data was 

collected from the 40 physicians and the 100% of the respondents used any type of 

irrigation solution during neurosurgery. Conclusion: The use of normal saline in brain 

surgery is a widespread practice worldwide, despite the negative effects on neural tissue 

as it may contribute to further damage. The conception of new irrigation solutions for 

neurosurgery, especially in traumatic brain injury, may be a useful alternative for future 

studies and to expand our knowledge on this topic. 

Key words: Traumatic brain injury, neurosurgery, Neurosurgical irrigation solution, 

Harmful effects, Physiological saline, Ringer’s lactate solution, Artificial cerebrospinal fluid 

 

Introduction 

The routine use of various solutions such as 

0.9% saline (normal saline), Ringer's lactate 

and others have been routinely used to 

replenish cerebrospinal fluid leaks during 

neurosurgical procedures. It was established 
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that the composition of the fluids is one of the 

factors associated with the development of 

cerebral edema. There are few published 

reports in the literature regarding irrigation 

solutions in neurosurgery (1, 2, 3, 4, 5, 6, 7, 8, 

9, 10, 11, 12), but to date there is no published 

study focused on neurotrauma. In order to 

assess the current state of international trends 

on the use of irrigation solutions for traumatic 

brain injury surgery, an international web-

based survey was conducted among 

neurosurgeons. 

Materials and methods 

The primary endpoint was to determine 

how neurosurgeons use irrigation solutions in 

traumatic brain injury surgery. We developed 

an international web-based structured survey 

with real time results through an online survey 

creator (http://www.encuestafacil.com). The 

survey invitations were sent by e-mail, and 

aimed neurosurgeons who manage patients 

with traumatic brain injury to meet their 

management techniques in relation to national 

and international guidelines on head trauma 

(6–8), during the months of September and 

October 2015. For ethical considerations, no 

institution affiliation was requested. We used 

dichotomous choice questions, and multiple 

choice questions with a single answer. Among 

the variables evaluated were: experience, 

occupation, type solutions, and the use of 

irrigation solutions in various traumatic brain 

injury surgeries. Answers from the survey 

were compiled and entered into an Excel 

database (Microsoft®, Redmond, Washington, 

USA). Each answer to a question was placed in 

a corresponding category and the frequencies 

of each category were computed. The data 

were analyzed by SPSS software 17.0 (Chicago, 

Illinois, USA). 

Results 

Forty neurosurgeons and residents 

worldwide completed the survey. Most of the 

respondents had between 5 and 20 years of 

experience (5-10 years with 30% [n=12] and 

10-20 years with 27.5% [n=11]). 

Only 22.5% (n=9) had 0-5 years and 20% 

(n=8) had more than 21 years of experience. 

When asked about occupation, 30 (75%) 

were neurosurgeons and 10 (25%) were 

resident of neurosurgery.  When asked about 

preferences of irrigation of solutions more 

frequently used during craniotomies, 82.5% 

(n=33) used normal saline solution, 12.5% 

(n=5) used Ringer's lactate, and 5% (n=2) used 

other type of solution. In regard to irrigation 

solutions used frequently during traumatic 

brain injury surgery, 82.5% (n=33) used 

normal saline, 10% (n=4) used Ringer's lactate, 

and 7.5% (n=3) used other type of solution. 

When asked about the solution used more 

frequently during decompressive craniectomy, 

80% (n=32) used normal saline, 10% (n=4) 

used Ringer's lactate, and 10% (n=4) used 

other type of solution. When considering 

irrigation temperature, 55% (n=22) used 

solutions with corporal temperature, 5% (n=2) 

used cold solutions, and 40% (n=16) used 

solutions at room temperature. The use of 

irrigation solutions was based on institutional 

policy (20%; n=8), personal preferences (47.5; 

n=19), and both (32.5; n=13). 
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Discusion 

In neurosurgical practice, very little 

attention has been given to deleterious effects 

of the solutions used for irrigation, despite the 

increase in the cerebral edema. In traumatic 

brain injury surgery it is crucial to understand 

the physiopatholgy of secondary post-

traumatic cerebral edema, and therefore 

limiting additional injury to neural tissues. 

(13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24). In 

1949, Elliott reported the first artificial 

cerebrospinal fluid, known as Elliot's solutions 

A and B. Today its use is restricted because of 

the high costs. Other potentially useful fluids 

developed in Japan as ARTCEREB show 

potential clinical uses at cellular level. (30) The 

presence of cerebral edema is well known to be 

a risk factor for morbidity and mortality in 

post-operative neurosurgery patients. Some 

surveys have studied trends in irrigation fluids 

in neurosurgery (29). In this study also it was 

also determined that the artificial 

cerebrospinal fluid is mainly used in the 

United States, Canada and Japan. Our results 

confirm data from the literature concerning 

that the election of irrigation solutions 

depends mainly on the surgeon's preference. 

In other tissues such as in the peritoneal cavity, 

it was shown that normal saline causes loss of 

fibrinolytic activity. (25, 26, 27, 28, 31). 

Among the characteristics that differentiate 

normal saline to cerebrospinal fluid are the 

pH, osmolality, concentration of inorganic 

salts, and the absence of glucose, protein, 

cholesterol and others.  

 

 

Conclusion 

Although a web-based survey does not 

represent the general population of 

neurosurgeons worldwide, it was designed in a 

simplistic fashion to facilitate the ease of 

answer. We conclude that it is necessary to 

improve the state of knowledge on irrigation 

solutions for traumatic brain injury surgery in 

order to limit post-operatory cerebral edema 

and cellular damage. Future work in the area is 

recommended. 
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