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Tethered cord syndrome is defined as the condition of a low conus medullaris below L2 vertebral level or a 
filum terminale thicker than 2 mm. The objective of this case report is to present the experience of intrathecal 
chemotherapy under C -armed double screen fluoroscopy planned for a patient with Non-Hodgkin lymphoma 
(NHL) who was diagnosed with tethered cord syndrome. A 10-year old boy, weighing 50 kg with tethered 
cord syndrome was consulted to our clinic for methotrexate (MTX) injection due to NHL. The application was 
planned under C- armed double screen fluoroscopy, because the conus medullaris terminated below L4 vertebral 
body. After vertebrae and conus medullaris were viewed under C- armed double screen fluroscopy and interven-
tion was carried out between L4 and L5 vertebrae using a spinal needle. After free cerebrospinal fluid (CSF) 
flow was observed coming out from the spinal needle, 1.5 Ml CFF was taken to be sent for the histopathological 
analysis and MTX was than intrathecally administered. In conditions requiring regional anesthesia and intrathe-
cal drug administration, but having situations such as tethered cord syndrom which can complicate the applica-
tion, safely performed procedure under C- armed double screen fluroscopy can reduce the complications.
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Tethered Kord Sendromlu Hastada C Kollu Floroskopi Altında İntratekal 
Kemoterapi Uygulaması
 
Konus medullarisin, L2 vertebra seviyesinin altına uzandığı veya filum terminalenin 2 mm’den kalın olduğu 
durum, Tethered cord sendromu olarak adlandırılır. Pediatrik Hematoloji-Onkoloji Kliniği’nde non-hodgkin 
lenfoma (NHL) nedeniyle, intratekal kemoterapi tedavisi planlanmış ve tethered kord sendromu tanısı konul-
muş olguda, c kollu floroskopi altındaki intratekal kemoterapi verilmesi deneyiminin sunulması amaçlandı. 
Tethered kord sendromu olan 50 kilo ağırlığında, 10 yaşında bir erkek çocuk, NHL nedeniyle intratekal me-
totreksat (MTX) enjeksiyonu için kliniğimize konsülte edildi.Konus medullaris L4 vertebra korpusunda bittiği 
için intratekal enjeksiyon uygulaması C kollu fluroskopi ile planlandı, Asepsi sağlanması ardından, vertebra-
lar, konus medullaris c kollu floroskopi altında görüldü ve L4-L5 vertebralar arasından spinal iğne ile girişim 
yapıldı. Spinal iğneden serbest beyin-omurilik sıvısı (BOS) akışı görüldükten sonra, patolojiye gönderilmek 
üzere 1,5 ml BOS alınıp, daha sonra da MTX intratekal olarak verildi. Rejyonel anestezinin veya intratekal ilaç 
uygulamalarının yapılmasının zorunlu olduğu, ancak beraberindeki tethered kord sendromu gibi uygulamada 
ciddi zorluklar yaşanabilecek durumlarda c kollu floroskopi altında güvenle yapılan girişim, komplikasyonları 
azaltabilir.
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Intrathecal Chemoterapy Application Under A Arm Fluoroscopy in a Patient With Tethered Cord Syndrome

IntroductIon

Malignancies of lymphoid series originate from 
lymphocytes, a type of white blood cells. Lym-
phomas histopathologically are divided into two 
categories as Hodgkin lymphomas (HL) and 
Non-Hodgkin lymphomas (NHL) and they are 
classified according to the site of involvement as 
nodal and extranodal (1). Because involvement of 
the central nervous system may be frequently en-
countered, NHL treatment and prophylaxis may 
require intrathecal chemotherapy at repeated 
doses (2). Tethered cord syndrome is mentioned 
in cases of of a low conus medullaris below L2 
vertebral level or a filum terminale thicker than 2 
mm. In this syndrome orthopedic disorders, pain, 
vertebral deformities, motor and sensory deficits 
and urinary system dysfunction may develop or 
any pathology may not exist (3). The objective of 
this case report is to present the experience of 
intrathecal chemotherapy under C- armed dou-
ble screen fluroscopy in a pediatric patient with 
Non-Hodgkin lymphoma (NHL) who was at the 
same time diagnosed as tethered cord syndrome 
on central nervous system magnetic resonance 
imaging (MRI).

Case Report

A 10-year-old 160 cm-tall boy weighing 50 kg 
was being followed up in the pediatric hematol-
ogy-oncology clinic with the diagnosis of NHL 
and therefore scheduled for intrathecal metho-
trexate (MTX) injection. Upon the failure of the 
attempt made by the pediatric hemato-oncolog, 
patient’s intrathecal spinal cord magnetic reso-
nance imaging was performed. Patient’s physi-
cal examination and laboratory outcomes were 
normal but tethered cord syndrome with a conus 
medullaris ending below L4 vertebral corpus was 
found on MRI (Figure 1). Patient was consulted 
by hemato-oncologist in our clinic. Because of 
intrathecal chemotherapy might be difficult to 
perform due to tethered cord syndrome and after 

potential complications were assessed, we de-
cided to perform the procedure in the operating 
room under C- armed double screen fluoroscopy. 
After patient’s family was informed about risks 
of the procedure and gave informed constent, the 
child was taken into the operating room. Patient 
who underwent routine monitoring [Electrocar-
diography, non-invasive blood pressure (NIBP), 
pulse oximetry (SpO2)] had a NIBP of 110/65 
mm-Hg, a heart rate of 84/min and a SpO2 of 
96%. After the preparation of proper equipment 
and C- armed double screen fluoroscopy, patient 
was administered 1.5 mg intravenous midazo-
lam and 2 mg/kg ketamine and was turned to his 
side. Asepsis was achieved with povidone iodine 
and the region was covered with sterile drape, 
then vertebrae and conus medullaris of the pa-
tient were seen under C- armed double screen 
fluoroscopy and the intervention was carried 
out between L4 and L5 vertebrae with 26-gauge 
Atraucan® 50 mm spinal needle (Braun, Melsun-
gen, Germany). The needle was simultaneously 
viewed with C- armed double screen fluroscopy 
during the procedure. After free cerebrospinal 
fluid (CSF) flow coming from the needle was 

Figure 1. MR image of tethered cord patient.



60

G. Öksüz, C. Acıpayam, İ. Altun, B. Bilal, A. Urfalıoğlu, M. Arslan, H. Öksüz

observed, 1.5 ml CSF was taken to be sent for 
histopathological analysis and then MTX was 
administered intrathecally by an anesthesist. The 
patient who was taken to the recovery room af-
ter the procedure and had normal hemodynamic 
values and neurologic examination was referred 
to the ward.

This procedure was repeated for a total of 12 
times, each time with sedation in the operating 
room by the anesthesist and was performed un-
der C- armed double screen fluoroscopy.

Discussion 

Spinal and epidural interventions are considered 
to be contraindicated in patients with tethered 
cord syndrome and inferiorly localized conus 
medullaris, because of the possibility of damage 
to the spinal cord.

Upon numbness in the lower extremities was ob-
served in a patient known to have a conus med-
ullaris ending at L4-L5 vertebral corpus received 
combined spinal epidural anesthesia, MRI was 
ordered which revealed evidence of injury and 
edema in the spinal cord (4). Kim J et al, reported 
that neuroaxial procedures should not be per-
formed especially in children with urogenital 
anomalies requiring ultrasonography during 
caudal anesthesia and in cases such as tethered 
cord in which deformities may be seen in the 
conus medullaris of the spinal cord. Indeed they 
cancelled caudal anesthesia in one of their pedi-
atric patients scheduled for anesthesia, because 
they observed tethered cord syndrome (5). Teth-
ered cord syndrome was found in 4 patients in 
another study where 259 children with urogeni-
tal anomalies were radiologically screened, em-
phasizing the importance of imaging methods in 
these patients (6).

Given that tethered cord is not uncommon; in the 
conditions requiring intrathecal administration 

of medication in cases of tethered cord requir-
ing a neuroaxial procedure and having inferiorly 
localized conus medullaris as in our patient; care 
should be taken to establish diagnosis with ra-
diologic imaging before application so as to per-
form the procedure safely.

Considering that intrathecal drug administration 
in this patient with NHL and tethered cord syn-
drome might lead to spinal cord damage, intrath-
ecal procedure was safely performed through 
simultaneous visualization of the needle and 
vertebral levels under C- armed double screen 
fluoroscopy.

Conclusion

In conditions requiring regional anesthesia or 
intrathecal drug administration, but having situ-
ations such as tethered cord syndrome which can 
complicate the application, procedures safely 
performed under C- armed double screen fluo-
roscopy can reduce the complications.
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