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The surgical technique has developed continuously from open surgery to minimally invasive methods and the spine surgeons are
always looking for better solutions, trying to improve patient satisfaction. The concept and goal of minimally invasive surgery
is to diminish the destruction of muscles and bony structures, thus reducing the pain and shortening the recovery of the operated
patients. We report our first experience with UBE TLIF with normal used cages and with large cages used for OLIF. All colleagues
recommend doing some decompressions by UBE technique to gain experience before attempting UBE TLIF. We broke the paradigm
and started to do TLIF without any experience in performing UBE decompression. Our team is composed by a neurosurgeon and
orthopedic surgeons, and the facilitating factor was some anterior experience with uniportal endoscopy, and the orthopedic surgeons
were skilled in triangulation due to prior experience in arthroscopic knee surgeries. We do not advise this type of learning curve; we
just want to document our experience.
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NOSICHNYHAR MEXTeNoBas PUKCaLMs: HaLl ONbIT, COBETbI U PEKOMEHAALNM
OnbIT nopTyranbckoit 60nbHMLbI (Busey, Moptyranus)
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XWUpYpruyeckue MeTofbl NOCTOSHHO Pa3BMBAITCS: HA CMEHY OTKPbITOM XMPYPrun NpUXOasT MUHAMANbHO MHBA3WUBHbIE MeTOfbl. CriMHaNb-
HbIE XMUPYPru NOCTOSIHHO HaXOAATCS B NOWUCKE PELUEHU, YyYLIaIoLWmMX UCX0abl Y NaUMeHTOB. KOHLENUMUs 1 Lenb MUHAManNbHO MHBA3MB-
HOW XMPYPruu — CHU3UTb PaspPyLUEHUE MbILLIL U KOCTEHW NaLMeHTOB. Mbl ONUCHIBAEM CBOW NEPBbINA OMbIT OHOCTOPOHHEN ABYXNOPTOBOW
3H0CKOMUYECKON TPaHCHOPaMIMHANbHOI MOSCHUYHON MexTenoBoit dukcalum (unilateral biportal endoscopic transforaminal lumbar
interbody fusion - UBE-TLIF) ¢ #cnonb3oBaHneM HopManbHbix KeAmXeil i BObLIMX KeIAXeN, NpeaHasHaueHHbIX 19 KOCoro 60K0BOro
MEXTE0BOr0 CNOHAMNOAE3A. BCe Konnery pekoMeHZyIT NPOBECTH HECKOMbKO JEKOMNPECCHIA C UCNoNb30BaHneM TexHuku UBE nepesn
BbinonHeHnem UBE-TLIF. Mbl nowunn npoTtuB napaanrMbl 1 Hadanu BbinonHaTh TLIF 6e3 onbita aekoMnpeccun UBE. Halua komaHaa co-
CTOWT 13 HEMpOXMPYPra W XMpyproB-0pTonesos. Y Hac Bbin ONbIT OAHOMOPTOBOW SHAOCKOMWW, M XMPYPrin-0pTONEabl UMEW HABBIKK
TpUaHrynsuum bnarofaps NPefLecTBYOLLEMY ONbITY apTPOCKOMUYECKMX ONEpaLnil Ha KONEHSIX. Mbl HE DEKOMEHYEM TaKylo KpuBYH
06YYEHMS, HO XOTMM OMKUCaTb CBOW OMbIT.
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BACKGROUND

Spine surgery since its apparition has had a continuous
and dynamic evolution, and the most important achievements
are summarized below. In 1944, Briggs and Milligan
published their novel technique, the posterior lumbar
interbody fusion (PLIF), involving continuous removal
of vertebral bone chips and replacement of the disc with
a round bone peg [1]. In 1952, PLIF was proposed by
Cloward using banked bone [2] in 1973, Philadelphia
orthopedic surgeon Parviz Kambin, Professor of Orthopedic
Surgery and Endowed Chair of Spinal Surgery Research at

Fig. 1. UBE TLIF with bullet cage
Puc. 1. UBE-TLIF ¢ nynesuaHbIM Kernpxem

Drexel University College of Medicine, introduced
a transforaminal route to the disc space, exploiting an
access corridor free of significant vascular and neural
structures. Kambin initially explored this pathway
in percutaneous posterolateral resection of herniated .3—4
and L4-5 discs, using fluoroscopic guidance and an
incision 8—9 cm from the midline [3]. “Kambin’s triangle”,
recently described three-dimensionally as “Kambin’s
prism”, is enclosed anteriorly by the exiting nerve root,
inferiorly by the proximal endplate of the lower vertebral body;
posteriorly by the superior articular process of the ower
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vertebra, and medially by the traversing nerve root and thecal
sac [4]. Without necessitating bone removal, this anatomical
prism enabled Kambin to perform endoscopic discectomy
procedures while avoiding neural retraction [5].

In 1982, Harms and Rolinger redefined the posterior
corridor by approaching the disc space through
the intervertebral foramen, establishing the transforaminal
lumbar interbody fusion (TLIF) [6].

In 1996 Daniel Julio de Antonio from Argentina
described unilateral biportal endoscopic (UBE) technique
decompression [7]. 6 years after UBE decompression was
described, Foley and Lefkowitz published the novel MIS-
TLIF technique in 2002. UBE technique became attractive

Fig. 2. UBE TLIF with banana shape cage
Puc. 2. UBE-TLIF ¢ 6aHaHOBUAHbIM KelaxeM

for spine surgeons and has a burst of evolution during
the last years [8].

MATERIALS AND METHODS

Our first experience with UBE TLIF consists of 12 operated
patients, the cages used were bullet, banana titanium and
large OLIF PEEK cages. The main indication for surgery
was central, foraminal stenosis, low grade listhesis. Our
purpose is not statistical or clinical, we want to share our
experience, as we stated with UBE TLIF without any
experience in UBE decompression. We did not use any
protocol to choose the type of cage used for arthrodesis. For
the first cases, as our experience was nil, we used bullet
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Fig. 3. L5-S1 UBE TLIF
Puc. 3. UBE-TLIF no3soHKoB L5-S1

cage, because it needs less space to be introduced. For
the following cases the choice of cage depended on
the anatomical peculiarities and the Kambin space.

The first case was a bullet cage (Fig. 1) and as seen
in the postoperative pictures it was a small IAP (inferior
articular process) resection.

In the next case we became more confident, and
the decompression was larger (Fig. 2), and the implant was
a banana shape cage.

The following cases were L5—S1 left side UBE TLIF
(Fig. 3) and L4—L5 right side UBE TLIF (Fig. 4).

Our seventh case was UBE TLIF with large OLIF
(oblique lateral interbody fusion) cage (Fig. 5) for severe
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L4—L5 stenosis and degenerative olisthesis with good
evolution and good disc height restoration, adequate
decompression (Fig. 6).

Our series of large cage TLIF were followed by three
more OLIF cages, four cases in total, and in the last case we
had a major complication. Until this moment we had one
case with postoperative partial neural deficit, in progressive
recuperation.

The cage was mispositioned in the retroperitoneal
space, diagnosed intraoperatively (Fig. 7). The cage was
removed 1 week later through retroperitoneal approach,
assisted by the vascular surgeon that sutured the cava vein.
As seen on Fig. 8 the posterior opposite quarter of the

61



TOM 28
Vol. 28

ALY Russian Journal of Neurosurgery

62

HENPOXUPYPI'US

OpuruHanbHas pabora | Original report

Fig. 4. Right side L4-L5 UBE TIF
Puc. 4. UBE-TLIF no3BoHKkoB L4-L5 cnpaga

intervertebral disc was not sufficiently prepared and at the
moment of rotation of the cage, it penetrated the anterior
longitudinal ligament and migrated to the retroperitoneal
space. The patient had no neurological deficits; it was
decided not to put another cage (Fig. 9).

RESULTS
In our series of 12 cases of UBE TLIF, four of them
were with large sized cage (OLIF cage 45 x 18 mm,

the height depending on the intervertebral space) we
had two complications and both of them were with
large sized cage. One complication was partial
neurological deficit in progressive recuperation and
one cage migration resolved surgically. In the rest
of the group with normal sized cages we had no
complications, the last case of UBE TLIF died three
months after surgery due to a severe pulmonary
infection.
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Fig. 5. UBE TLIF L4-L5 with large cage
Puc. 5. UBE-TLIF no3BOHKOB L4-L5 ¢ 1cnonb3oBaHneM 6onbLIoro Keaxa

Fig. 6. Preoperative and postoperative MRI

Puc. 6. MarHnTHO-pe3oHaHCcHas ToMorpadus 40 1 nocne onepauum

DISCUSSION
In conclusion we would like to outline the importance
to avoid cage mispositioning and neurologic complication by:

1. Continuous increase of team experience.

2. Preoperative planning with measuring of extended
Kambin’s triangle.

3. Adequate disc preparation, especially the opposite
posterior quarter.

4. Intraoperative ALL integrity check by palpating.

5. Preservation of yellow ligament as protection of dura
and nerves during cage insertion.
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6. Postoperative CT scan check of decompression and
devices placement, at least at the beginning of the learning
curve.

Some publications enhance the importance to measure
the distance between the exiting and traversing nerve roots
preoperatively on axial MRI slices. According to Heo, if this
distance is more than 16 mm, a large-sized cage could be
safely inserted without neural injury. This distance
is relatively wide in the lower lumbar area including the L4—L5
and L5—S1 levels. If the distance between the exiting and
traversing nerve roots is narrow (less than 15 mm),
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Fig. 7. Large cage positioned into the retroperitoneal space
Puc. 7. bonbluoi KeaX B 3aBPHOLLINHHOM NPOCTPaHCTBE

Fig. 8. CT scan showing the OLIF cage situated into retroperitoneal space

Puc. 8. KomnblotepHas TOMOFDSCIJMQ, NOKa3bIBa0LLIAA KEMAX ANg KOCOro HOKOBOrO MEXTEN0BOr0 CNOHANN0Ae3a B 386D}OU_IMHHOM NPOCTPaHCTBE

is recommended TLIF cages or two PLIF cages instead
of a large-sized cage [9].

No data is available on the adequacy of disc space
preparation in vivo; however, a cadaveric study with
40 lumbar levels compared the process in minimally invasive
vs open approach and demonstrated that the percentage
of disc material removed was approximately 75 % for either

approach. The posterior contralateral quadrant of the disc
space was the area with the lowest percentage of disc
removed [10]. This data is applicable also to UBE TLIF and
it is more important is case of large cage placement, because
the lack of preparation of posterior contralateral quadrant
of the disc does not permit good rotation of cage and
promote different kind of complications.
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Fig. 9. Postoperative X-Ray
Puc. 9. NMocTonepaumnoHHas peHTreHorpadus

Injury of the anterior longitudinal ligament was
reported in one case of 7 [11], in spite of small incidence,
it is not difficult to check its integrity during the surgery by
palpating.

The yellow ligament and its foraminal extension serve
as a protection for neural elements during cage insertion
and after X-Ray confirmation of adequate positioning
of the implant, it is safe to remove the ligament and proceed
to decompression.

We think that it is important to perform CT scan
postoperatively, first of all it detects any potential
complication and arthrodesis material mispositioning early
and second it has academic purpose, permitting to see
the decompression adequacy and improving the technique
in the future.

CONCLUSION

The incidence of complications of UBE technique
is comparable or less in comparison with MISS TLIFE,
the results of a single-arm rate meta-analysis showed that
the overall complication rate of UBE treatment of lumbar
spine stenosis was 6.27 %, and the incidence of dural tear
was 2.49 %, the incidence of transient paresthesia was
0.14 %, the incidence of postoperative spinal epidural
hematoma was 0.27 %, the incidence of postoperative
headache, inadequate decompression, root injury and
infection was 0.00 % [12].

The incidence of postoperative spinal epidural
hematoma in biportal endoscopic surgery observed on
postoperative MRI (24.7 %) is higher than expected,
although the number of those requiring revision (1.9 %)
is significantly lower. Revision surgery is necessary when

canal encroachment is >50 % as a result of postoperative
spinal epidural hematoma [13]. The postoperative
hematoma was always a debatable topic, in our small series,
we did not put drains and had no hematoma, but we admit
that the series is small.

UBE TLIF a safe and effective minimally invasive
surgical method for treating patients with lumbar spinal
stenosis and intervertebral disc herniation, low grade
listhesis. UBE TLIF combined with endoscopic unilateral
pedicle screw fixation can achieve excellent clinical results
and may become a new minimally invasive endoscopic
fusion method for lumbar degenerative diseases, the use
of large cage is technically more demanding, but reduce
the risk of subsidence and promotes better fusion.

As stated by some authors, cages with large footprints
would enhance the segmental stability and more evenly
distribute the loading between the adjacent vertebrae at
the endplate, resulting in less likelihood of endplate point-
loading and resultant subsidence. Moreover, larger cages
generally have bigger hollow space within the cage
to accommodate larger graft volume [14].

UBE TLIF with large cage permits better restoration
of disc height, provides better conditions for fusion, less
probability of subsidence, is technically more demanding
with more probability of neurological complications that
is why you should do it when you feel prepared and always
do a good preoperative planning.

UBE TLIF with large cage is not a criterion of your
professionalism, its purpose is the patient well-being.
In case of the smallest doubt, it is better to bet on the safest
method, like UBE TLIF with TLIF, PLIF cage, double
cage, etc. Sometimes, minimum is maximum.

65



TOM 28
Vol. 28

ALY Russian Journal of Neurosurgery

66

HENPOXUPYPI'US

OpuruHanbHas pabora | Original report

References | Jlutepatypa

1. Briggs H., Milligan P.R. Chip fusion of the low
back following exploration of the spinal canal.
JBJS 1944;26:125—30.

2. Cloward R.B. The treatment of ruptured lumbar intervertebral disc
by vertebral body fusion. Method of use of banked bone. Ann Surg
1952;136:987—92.

3. Yoon J.W., Wang M.Y. The evolution of minimally invasive spine
surgery: JNSPG 75th Anniversary Invited Review Article.

J Neurosurg Spine 2019;30:149—58.

4. Fanous A.A., Tumialan L.M., Wang M.Y. Kambin’s triangle:
definition and new classification schema. J Neurosurg Spine
2019;32:390-8.

5. Kambin P. Arthroscopic microdiskectomy. Mt Sinai J Med
1991;58:159—64.

6. Harms J., Rolinger H. A one-stager procedure in operative
treatment of spondylolistheses: dorsal traction-reposition
and anterior fusion (author’s transl). Z Orthop Ihre Grenzgeb
1982;120:343—7.

7. De Antoni D.J., Claro M.L., Poehling G.G., Hughes S.S.
Translaminar lumbar epidural endoscopy: Anatomy, technique,
and indications. Arthroscopy 1996;12:330—4.

DOI: 10.1016/s0749-8063(96)90069-9

8. Foley K.T., Holly L.T., Schwender J.D. Minimally invasive lumbar

fusion. Spine 2003;28(Suppl. 15):S26—35.

Authors’ contributions

M. Sincari: conceptualisation;

E. Mendes: design;

L. Guerra: material check;

M.-D. Sincari: spelling.

Bkaanx aBropoB

M. Sincari: pa3paboTKa KOHUETIINY UCCIETOBAHMS;
E. Mendes: pa3spaboTka n1u3aiiHa UCCIE€A0BAHUS;

L. Guerra: mpoBepKa MaTepuaa;

M.-D. Sincari: mpoBepKa TeKkcTa.

ORCID of authors / ORCID asTopos

M. Sincari: https://orcid.org/0000-0001-9050-1041

E. Mendes: https://orcid.org/0000-0002-9371-5659

L. Guerra: https://orcid.org/0000-0001-5916-7736
M.-D. Sincari: https://orcid.org/0009-0002-0334-6552

Conflict of interest. The authors declare no conflict of interest.

10.

11.

12.

13.

14.

. Heo D.H., Park C.W,, Son S.K., Eum J.H. (eds.) Unilateral

Biportal Endoscopic Spine Surgery. Springer, Singapore.

DOI: 10.1007/978-981-16-8201-8_13

Rihn J.A., Gandhi S.D., Sheehan P. et al. Disc space preparation in
transforaminal lumbar interbody fusion: a comparison of minimally
invasive and open approaches. Clin Orthop Relat Res
2014;472(6):1800—5. DOI: 10.1007/s11999-014-3479-z

Wang B., He P, Liu X. et al. Complications of Unilateral Biportal
Endoscopic Spinal Surgery for Lumbar Spinal Stenosis:

A Systematic Review of the Literature and Meta-analysis of Single-
arm Studies. Orthop Surg 2023;15(1):3—15. DOI: 10.1111/0s.13437
Kim J.-E., Choi D.-J., Park E.J. Evaluation of Postoperative Spinal
Epidural Hematoma After Biportal Endoscopic Spine Surgery

for Single-Level Lumbar Spinal Stenosis: Clinical and Magnetic
Resonance Imaging Study. World Neurosurgery 2019;126:¢786—92.
DOI: 10.1016/j.wneu.2019.02.150

YangJ., Liu C., Hai Y. et al. Percutaneous Endoscopic
Transforaminal Lumbar Interbody Fusion for the Treatment

of Lumbar Spinal Stenosis: Preliminary Report of Seven Cases

with 12-Month Follow-Up. Biomed Res Int 2019;2019:3091459.
DOI: 10.1155/2019/3091459

Park H.-J., Shin L.I., You K.-H. et al. Biportal Endoscopic
Transforaminal Lumbar Interbody fusion: How to Improve Fusion
Rate? Int J Spine Surg 2024;8648. DOI: 10.14444/8648

KoudaukT untepecoB. ABTOPBI 3as1BJISIIOT 00 OTCYTCTBUU KOH(MJIUKTAa UHTEPECOB.

Funding. The study was performed without external funding.

(DI/IHEIHCI(IDOBEIHI/IC. Hccnenosanue 66110 IMMpOBEACHO 0e3 IMPUBJICYCHU S BHEITHUX UICTOYHUKOB CI)I/IHaHCl/IPOBﬁHl/Iﬂ.

Compliance with patient rights and principles of bioethics. Declaration of patient consent: Patient’s consent not required as patient’s identity is not

disclosed or compromised.

Coo.monenue npaB NAlUEHTOB M IMPaBUJI OMO3THKH. MHq)OpMI/IpOBaHHOC coriaCuMe MmauueHTOB: COTIaCu€ MAallMEHTOB HE TpeGyeTCﬂ, IMOCKOJIbKY MX

JIMYHaA l/IHq)OpMaLlMﬂ HE paCKpbIiTa U HE CKOMIIPOMETUPOBaHa.

Use of Artificial Intelligence (AI)-Assisted Technology for manuscript preparation. The authors confirm that there was no use of artificial intelligence
(Al)-assisted technology for assisting in the writing or editing of the manuscript and no images were manipulated using Al.

U cnosb30BaHue TEXHOJIOTHIA HCKyccTBeHHOro nHTe/uiekTa (M) i noaroToBku crarb. ABTOPBI TIOATBEPKIAOT, YTO HE UCIOTb30BAIM TEXHOIOTHH
ucKycctBeHHoro unreiekra (M) nis HanvicaHust Win peaakTUPOBAHUSI CTATbU U TIPEICTABICHHbIE N300paKeHUsT He ObLIM M3MEHEHBI ITPU TIOMO-

i UA.

Article submitted: 05.04.2025. Accepted for publication: 26.08.2025. Published online: 10.04.2026.
Crarbsa noctymuiaa: 05.04.2025. Ilpunsara K myoaukanun: 26.08.2025. Ony6.mkoBana onaiin: 10.04.2026.


https://doi.org/10.1007/978-981-16-8201-8_13
https://doi.org/10.1016/j.wneu.2019.02.150
https://orcid.org/0000-0001-9050-1041
https://orcid.org/0000-0002-9371-5659
https://orcid.org/0009-0002-0334-6552

