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Abstract
We present the case of a 30-year-old parturient who underwent a combined spinal-epidural for an elective
cesarean section and subsequently experienced fluid leakage at the puncture site. The fluid analysis
indicated a glucose level of 57 mg/dL, which initially raised suspicion of a cerebrospinal fluid fistula.
However, an MRI revealed no significant abnormalities, and the patient remained asymptomatic. We aim to
highlight that various fluids can emerge from a neuraxial puncture site, including cerebrospinal fluid,
interstitial fluid due to edema, or residual local anesthetic. While glucose measurement has been used for
diagnosing cerebrospinal fluid leakage, its reliability is questionable. More dependable diagnostic tests can
be used such as the measurement of beta-trace protein or beta-2-transferrin or MRI.
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Introduction
Neuraxial techniques are widely regarded as the preferred choice for obstetric anesthesia [1]. Among these
techniques, the combined spinal-epidural (CSE) approach is frequently used to promptly initiate anesthesia
and allow for the sustained management of anesthesia and postoperative analgesia via epidural [1]. With an
incidence of 0.16%, cutaneous cerebrospinal fluid (CSF) fistula is a rare complication that manifests as a
fluid leak through the insertion site, which can be accompanied by symptoms of CSF hypotension and may
also lead to complications such as meningitis among others [2]. However, not all insertion site fluid leaks
should be interpreted as a CSF fistula [3], and appropriate tests should be conducted for diagnosis.

Case Presentation
A 30-year-old parturient with no significant medical history was scheduled for an elective cesarean section
due to a history of previous cesarean sections. The patient underwent a pre-anesthetic consultation in which
a regional anesthesia technique was proposed and accepted by the patient.

With the patient in a seated position, the L3-L4 space was identified using the loss of resistance technique
with a 16-gauge Touhy needle. Once the epidural space was identified (at 3.5 cm), a 27-gauge pencil point
needle was introduced through the previous needle, and a subarachnoid block was performed using 7 μg of
hyperbaric bupivacaine and 2 μg of sufentanil. The 27-gauge needle was removed, and an epidural catheter
was introduced, with the tip positioned 7 cm from the skin.

The epidural catheter was used intraoperatively, administering 30 mg of ropivacaine at a concentration of
7.5 mg/mL due to prolonged surgical time caused by an inadvertent bladder laceration, which was promptly
repaired. The patient remained hospitalized for 48 hours, receiving 16 mg of ropivacaine at 2.0 mg/mL with
10 μg of sufentanil via epidural bolus every four hours for postoperative pain management, without any
sensory or motor deficits, headaches, or other complications.

On the third postoperative day, after the removal of the epidural catheter, clear fluid was observed at the site
of the CSE puncture (Video 1).
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VIDEO 1: Liquid aspiration with a 2 mL syringe.
View video here: https://youtu.be/olH4YsvMAEU

The patient did not experience headaches, nausea, sensory deficits, or any significant complaints. Capillary
blood glucose was measured (137 mg/dL), and the analysis of the fluid showed a glucose level of 57 mg/dL,
resulting in a blood/fluid ratio of 0.4. Considering the suspicion of a fistula, a sterile compressive dressing
was applied, and an MRI was requested, which the patient underwent the following day.

On the fourth postoperative day, the patient no longer exhibited fluid leakage at the puncture site, and the
dressing remained clean and dry. The MRI did not reveal any significant abnormalities. The patient remained
asymptomatic and was discharged on the same day. The patient was re-evaluated in a postoperative
appointment one week later and did not present any complaints or clinical signs.

Discussion
Diagnosing the underlying cause of fluid drainage from a spinal-epidural puncture site can be challenging.
Several cases have been reported of asymptomatic patients diagnosed with cutaneous CSF fistulas [4,5]. The
absence of symptoms typically associated with CSF hypotension, such as headaches, nausea, and vomiting,
adds complexity to the management of these patients. It is imperative to recognize that not every fluid
emerging from a neuraxial technique puncture site comprises CSF but can be interstitial fluid due to edema,
a seroma, or even residual local anesthetic [3].

Many researchers, due to its accessibility, have pondered diagnosing CSF fistulas through glucose testing of
the draining fluid [4-6]. However, this approach is limited by its low sensitivity, and it may not be the most
accurate method for diagnosing CSF leakage [7,8]. An alternative and more reliable diagnostic strategy
entails evaluating the presence of beta-trace protein or beta-2-transferrin, proteins specifically found in CSF
[7,8]. These tests have been employed in similar cases to diagnose CSF fistulas [4].

In this case report, we present a patient with fluid drainage from the puncture site following a spinal-
epidural technique. The fluid exhibited a glucose level of 57 mg/dL, corresponding to a blood/fluid ratio of
0.4. However, neuroimaging results ruled out the presence of a CSF fistula. Unfortunately, it was not possible
to perform tests for the presence of beta-trace protein or beta-2-transferrin. Nonetheless, the imaging
examination conducted demonstrates sufficient accuracy for diagnosing cerebrospinal fluid fistulas [9,10].

Conclusions
The utility of glucose measurement or glucose strip tests as diagnostic modalities for CSF cutaneous fistulas
is fraught with limitations, being unreliable for definitive diagnosis. Instead, a more robust diagnostic
approach entails the utilization of MRI or the quantification of beta-trace protein or beta-2-transferrin.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Rui Torres, Rita P. Sa, Ana S. Cruz, Juliana L. Cruz, Lúcia V. Maria

Acquisition, analysis, or interpretation of data:  Rui Torres, Lúcia V. Maria

Drafting of the manuscript:  Rui Torres, Juliana L. Cruz, Lúcia V. Maria

Critical review of the manuscript for important intellectual content:  Rui Torres, Rita P. Sa, Ana S.
Cruz, Juliana L. Cruz, Lúcia V. Maria

Supervision:  Juliana L. Cruz, Lúcia V. Maria

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2023 Torres et al. Cureus 15(10): e47211. DOI 10.7759/cureus.47211 2 of 3

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


References
1. Rao WY, Xu F, Dai SB, et al.: Comparison of dural puncture epidural, epidural and combined spinal-epidural

anesthesia for cesarean delivery: a randomized controlled trial. Drug Des Devel Ther. 2023, 17:2077-85.
10.2147/DDDT.S415684

2. Gordon C, Fry C, Salman M, Desai N: Meningitis following cerebrospinal fluid-cutaneous fistula secondary
to combined spinal-epidural anaesthesia for elective caesarean delivery. Int J Obstet Anesth. 2022,
49:103241. 10.1016/j.ijoa.2021.103241

3. Chan B: Fluid leak from epidural puncture site: a diagnostic dilemma . Anesth Analg. 2004, 99:1577.
10.1213/01.ANE.0000137444.06340.D4

4. Chan BO, Paech MJ: Persistent cerebrospinal fluid leak: a complication of the combined spinal-epidural
technique. Anesth Analg. 2004, 98:828-30. 10.1213/01.ane.0000100660.26058.34

5. Sanha M, Vaz I, Barbosa H, Alves S, Paiva M: Cerebrospinal fluid cutaneous fistula following neuraxial
anesthesia for cesarean delivery. Cureus. 2022, 14:e32895. 10.7759/cureus.32895

6. Joseph D, Anwari JS: Cerebrospinal fluid cutaneous fistula after labour epidural analgesia . Middle East J
Anaesthesiol. 2001, 16:223-30.

7. Haft GF, Mendoza SA, Weinstein SL, Nyunoya T, Smoker W: Use of beta-2-transferrin to diagnose CSF
leakage following spinal surgery: a case report. Iowa Orthop J. 2004, 24:115-8.

8. Meco C, Oberascher G, Arrer E, Moser G, Albegger K: Beta-trace protein test: new guidelines for the reliable
diagnosis of cerebrospinal fluid fistula. Otolaryngol Head Neck Surg. 2003, 129:508-17. 10.1016/S0194-
59980301448-7

9. Wang YF, Lirng JF, Fuh JL, Hseu SS, Wang SJ: Heavily T2-weighted MR myelography vs CT myelography in
spontaneous intracranial hypotension. Neurology. 2009, 73:1892-8. 10.1212/WNL.0b013e3181c3fd99

10. Tsai PH, Fuh JL, Lirng JF, Wang SJ: Heavily T2-weighted MR myelography in patients with spontaneous
intracranial hypotension: a case-control study. Cephalalgia. 2007, 27:929-34. 10.1111/j.1468-
2982.2007.01376.x

2023 Torres et al. Cureus 15(10): e47211. DOI 10.7759/cureus.47211 3 of 3

https://dx.doi.org/10.2147/DDDT.S415684
https://dx.doi.org/10.2147/DDDT.S415684
https://dx.doi.org/10.1016/j.ijoa.2021.103241
https://dx.doi.org/10.1016/j.ijoa.2021.103241
https://dx.doi.org/10.1213/01.ANE.0000137444.06340.D4
https://dx.doi.org/10.1213/01.ANE.0000137444.06340.D4
https://dx.doi.org/10.1213/01.ane.0000100660.26058.34
https://dx.doi.org/10.1213/01.ane.0000100660.26058.34
https://dx.doi.org/10.7759/cureus.32895
https://dx.doi.org/10.7759/cureus.32895
https://pubmed.ncbi.nlm.nih.gov/11565435/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1888406/
https://dx.doi.org/10.1016/S0194-59980301448-7
https://dx.doi.org/10.1016/S0194-59980301448-7
https://dx.doi.org/10.1212/WNL.0b013e3181c3fd99
https://dx.doi.org/10.1212/WNL.0b013e3181c3fd99
https://dx.doi.org/10.1111/j.1468-2982.2007.01376.x
https://dx.doi.org/10.1111/j.1468-2982.2007.01376.x

	Fluid Leak From the Spinal-Epidural Puncture Site: Is That Cerebrospinal Fluid?
	Abstract
	Introduction
	Case Presentation
	VIDEO 1: Liquid aspiration with a 2 mL syringe.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


