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Abstract

This prospective study was carried out to determine the safety of ceftriaxone [CTRX] applied topically to nervous tissue. During
an industrial action in 1999 , surgical procedures were performed in hospital settings where neurosurgical procedures had not
been previously performed. The risk of infection and use of antimicrobial irrigation were explained to the patients and their
relatives. There were fourteen procedures in ten patients with male: female ratio of 2:3. The age range was three months to
sixty five years. One patient had postoperative seizure which was controlled with anticonvulsant. There were no neurological
toxicity or dysfunction observed during a follow up period of one year. It appears that CTRX is safe for intraoperative irrigation in
neurosurgical patients. A larger study sample will be needed to validate these results.

INTRODUCTION

Postoperative infection in neurosurgical patients is an
important cause of morbidity and mortality. Various ways
have been used to decrease the incidence of postoperative
infections including the adoption of aseptic technique and
perioperative systemic antibiotics |, ,, 5, - Malis in 1979
reported 0% incidence of postoperative infections following
combination of systemic and topical antibiotic irrigations.
Since then various studies have been done to evaluate the
efficacy of intraoperative topical antimicrobial irrigation in
Neurosurgery g, 7, g o, 1o- Haines and Goodman ¢ and
Geraghty and Feely , reported incidence of less than one
percent in their studies; they used same antimicrobial agents
as in Malis study and achieved incidence of 0.9% and 0.5%
respectively. The feasibility of using topical antimicrobial
agents on nervous tissue demonstrated by these various
studies suggests that the method can be used especially in
unusual circumstances with high possibility of postoperative
infection. Irrigation fluid with antimicrobials is also
advocated where intracranial implants are inserted for
example in ventriculoperitoneal shunts. The present study
evaluates the safety of CTRX as a topical antimicrobial
prophylaxis in neurosurgical procedures. CTRX was used
because of its known efficacy in surgical prophylaxis. CTRX
is a broad spectrum antibiotic with good central nervous
system (CNS) activity. Furthermore, CTRX is free from

important adverse effects such as neurotoxicity,
nephrotoxicity and ototoxicity which may occur with
gentamicin and streptomycin used in previous studies. A
previous study had also suggested low inhibition of rat brain
membrane ATPases by CTRX. [Unpublished data]. This
animal study suggested that CTRX may be safe when
applied directly to nervous tissue.

PATIENTS AND METHODS

The patients enrolled for the study were those who had
neurosurgical procedures during an industrial crisis which
made us to operate these patients in equipped but
unaccustomed operating suites. There were fourteen
procedures in ten patients [two patients were operated
twice]. The risk of infections as well as the likely gains and
possible complications of antimicrobial irrigation were
explained to patients and their relations and consent obtained
for their use .Ceftriaxone solution (250ug/ml) was chosen
because a previous in-vitro study of its effect on brain
membrane ATPases [unpublished data] suggests that it is
safe for brain irrigation. We monitored the patients™ recovery
from anaesthesia including vital signs, difficulties with
reversal of muscle relaxants, undue prolongation of
drowsiness. We also observed for any unusual neurological
deterioration including seizures and vomiting. Close
monitoring was for 72 hours. The anesthetists and nursing
staff who did the acute phase monitoring and recording did
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not, at that time, know if a particular patient received CTRX

or not.

RESULTS

The table below summarizes the results. There were five
females and four males. The age range was from three
months to sixty five years. Half of the patients were infants.
Only one patient had shunt tract infection.

This patient had obstructed umbilical hernia which was
operated in the same admission. He re-presented about two
months after with distal shunt infection.

There were no complications or difficulties associated with
the patients recovery from anesthesia. We also did not
observe any unexpected neurological complications in any
of the patients both in the period of closed monitoring and

follow up.

Figure 1

Table 1: Summary of ten patients who had intraoperative
irrigation with ceftriaxone

AGE SEX | MAGHNOSIS SURGICAL COMPLICATIONS
PROCEDURE
1 | 6 Monms | M Congenital Right Frontal W-F Shurt | -
Hydrocephals
2 | 7 Monms | M Congenital Right Frontal - Shurt | -
Hydrocephalus
F| 15 M Postmerningitic Right Frontal W-P Shurt | Shunt Infection
Months Hytrocephalus
4* | 8 Monms | F Hydranencephaly Right Frontal V-P Shurt | -Shunt
Wyelomeningocele Repar Of Malfunction
Myelomeningocele -Lett Focal
[Shurt Reviewed Twice | Sezures
Fior Malfunctioning]
S | 19%ears |F Postmeningitic Right Frontal w-P Shurt | -
Hydrocephalus
6" | 3 Monms | F Lumbosacral Repar Cf Csf Fistula
Wyelomeningocele Myelomeningocele
| [Reopersted Twice]
T | 8 Monins | F Bilateral Subdural Bilateral Fromtopanetal
Effusion And Brain Bumm Holes
Maldevelopment VWit
| Cereboral Atrophy
8 | 63 Years | F Spinal Cord (W]
Compression Laminectomy, Right
Syndrome Transversectony And
Biopsy Of D7 Body
9 |40 ¥ears |[M Empty Sella Syncrome | Rigth Perional
Craniotonmy
10| 43 ears | M Fituitary Adenoma Rigth PErional Hypopiuitrisem
Craniotomy And Gross
Tatal Tumor Excision

“OFERATIONS PERFORMED IN THE SAME HOSFITAL

DISCUSSION

Antimicrobial irrigation has been used safely in

neurosurgical proceduress, ¢, 7 g, o> 1o- Agents like gentamicin

and streptomycin seem to have been well established in this

regard s, ¢, 7, 5, o> 10 LheIr systemic use, however, is

associated with nephrotoxicity (both) and ototoxicity

(streptomycin) which CTRX is free from. The present study

has shown that CTRX could be safe in human nervous tissue

if applied topically at concentration within recommended

serum level.

None of our patients had unusual complications that could
be linked directly to the CTRX irrigation. Only one patient,
who initially had right frontal ventriculoperitoneal shunt for
hydranencephaly, had left focal seizures. This was controlled
with phenobarbitone.

Apart from the patient who had distal shunt tract infection,
which was perhaps related to an abdominal surgical
intervention, no other patients had infection. This suggests
that the regime could be effective in preventing
postoperative infections. However, the patients also had
systemic antimicrobial as perioperative prophylaxis: CTRX
in all the patients as well as metronidazole in those who had
repair of myelomeningocoele. CTRX has been suggested to
have good cerebrospinal fluid penetration following
parenteral administration,,. Its use in irrigation fluid where
indicated, in addition to its intravenous use, will prevent
polypharmacy as well as the toxic effects of the more
established aminoglycosides. Its satisfactory outlook in this
series under extenuating circumstances will facilitate a
bigger study and wider application for example in treating
ventriculitis by susceptible organisms.

CONCLUSION

It appears that intraoperative irrigation of the brain with
CTRX during neurosurgical procedures is safe. A controlled
study with a larger sample will be required to validate these

results.
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