Total en bloc spondylectomy of T11 and spine shortening performed
on a 17-month-old patient: art of the possible
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Abstract
Study design Case report.

- Xavier Banse'

Purpose The authors used spine shortening as an alternative strategy to intercalary graft fixation to restore permanent
spine stability for a 17-month-old infant who received total en bloc spondylectomy (TES) of T11 to treat an embryonic
rhabdo-myosarcoma. TES involves complete removal of vertebra, compensated by spine reconstruction using intercalary
allografts and permanent posterior instrumentation, which is not possible for skeletally immature patients with high

growth potential and non-ossified vertebrae.

Methods Surgery was performed over two consecutive days. During the first day, the tumor was released from its
dorsal attachments through the posterior approach. During the second day, the tumor was dissected and excised through
the ante-rior approach, leaving a gap between T10 and T12. The two vertebrae were then drawn toward each other until
the gap was bridged. The dural sac slipped into the canal under T10 and T12 with no observable kinking.

Results Fifteen weeks after surgery, thoraco-abdominal CT confirmed fusion of the T10 and T12 vertebral bodies.
Three years later, the patient lives a normal life with no major neurological deficits or recurrence of sarcoma.
Conclusions This case report is the first to demonstrate the feasibility of TES with spine shortening of an entire
thoracic segment without spine kinking or damage in an infant. This unprecedented surgical technique allowed complete
removal of an embryonic rhabdomyosarcoma, while granting rapid stability and growth potential.

Level of evidence IV.
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Introduction

The proximity of spinal tumors to the dural sac renders their
excision challenging. Prognosis often depends on the ability
to remove the tumor entirely without intralesional resections.
Total en bloc spondylectomy (TES) is the preferred option
to treat tumors of the thoraco-lumbar spine [1] and involves
complete removal of one or more vertebrae, compensated by
reconstruction using intercalary allografts and instrumenta-
tion [2]. Surgical reconstruction is generally performed with
allografts or cages in adult cases. This relies on relatively
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long and stable instrumentation until the gap is filled by liv-
ing bone and fusion is complete. In cases with high growth
potential and non-ossified vertebrae, spine reconstruction
using permanent instrumentation was found to be ineffective
or impossible [3], as it does not provide sufficient immedi-
ate stability and may require multiple re-operations. Spine
shortening was therefore considered, to directly increase
stability (eliminating the intercalary component) and to
sharply accelerate fusion, because it creates direct contact
between the vertebral bodies. We report the unique case of
an infant who had TES for rhabdomyosarcoma using an
unprecedented salvage strategy, shortening the spine by an
entire segment.
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Case report

A 14-month-old infant was admitted to our pediatric oncol-
ogy department due to an extensive mass around his elev-
enth thoracic vertebra (T11), with histological diagno-
sis of embryonal rhabdomyosarcoma without metastasis
(T3NOMO) (Fig. 1). The patient responded to neoadjuvant
chemotherapy (RMS2005 protocol) which decreased lesion
size by more than 50% within 3 months. However, preopera-
tive thoracic CT scan confirmed that the tumor had invaded
the T11 vertebral body, rendering spondylectomy inevitable
(Fig. 2).

Surgical removal of the tumor by TES was planned, but
due to the infant’s growth potential and non-ossified verte-
brae, instrumentation and allograft were not an option. The
authors therefore considered spine shortening to restore sta-
bility rapidly, but to their knowledge, spine shortening by
an entire segment was never performed around the spinal
cord. After evaluation of risks and benefits, and considering
the softness of non-ossified vertebrae, shortening the trunk
by the entire T11 segment was deemed the best treatment
option for this patient.

Surgery was performed under general anesthesia over two
consecutive days. On the first day, the tumor was dissected
from posterior tissues, including the entire T11, carefully
separated from the epidural fat under a microscope. The
spine was then instrumented, using four 12-mm-long pedi-
cle screws with a core diameter of 2.4 mm and 3.5 mm rods,
on T10 and T12, and additional four small hooks on T9 and
L1 (Synapse® instrumentation, DePuy Synthes, Raynham,
MA). One screw (T10 right) was replaced by a hook due
to loss of screw stability after transverse process resection
(Fig. 3). After closure of the incision, a wake-up test was
performed to verify lower limb motor function. The patient
was then transferred to intensive care and kept anesthetized
overnight. On the second day, the tumor was dissected from
anterior tissue (including aorta, vena cava and liver) and
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Fig. 1 Preoperative MRI section showing the sarcoma and T11

Fig.2 Preoperative sagittal CT reconstruction revealing the invasion
of T11 by the sarcoma

excised en bloc through the anterior approach, leaving a
1-cm anterior gap between T10 and T12. The posterior inci-
sion was reopened to expose the instrumentation. The two
vertebrae were then drawn together along longitudinal tita-
nium rods, until the gap was bridged. The dural sac slipped
into the canal under T10 and T12 with no visible kinking,
providing tight bony contact.

Analysis of the tumor specimen confirmed that resec-
tion was achieved without effraction. Five cycles of adjuvant
chemotherapy were given over 4 months. At 4 postoperative
weeks, the patient walked for the first time. At 15 postoperative
weeks, there was no bulging of instrumentation at the skin, and
thoraco-abdominal CT confirmed fusion of the T10 and T12

Fig.3 Postoperative axial CT reconstruction showing the very small
T10 left pedicular screw at 15 weeks. Note that the screw tip does not
perforate the growth plate



Fig.4 Postoperative sagittal CT reconstruction demonstrating fusion
of the T10 and T12 bodies at 15 weeks, just before removal of instru-
mentation

Fig.5 Postoperative a sagittal CT reconstruction at 24 months con-
firming mature fusion between T10 and T12 with local kyphosis of
28° and b full spine standing radiograph at 42 months showing local
kyphosis of 27° but no major deformity

vertebral bodies (Fig. 4), allowing removal of the instrumenta-
tion (Fig. 3). At 24 postoperative months, thoraco-abdominal
CT showed mature fusion between T10 and T12, with a mild
local kyphosis (28°). At 42 postoperative months, the patient
has the same mild local kyphosis (27°) without major deform-
ity in standing position and lives a normal life with no neural
deficits or recurrence of sarcoma (Fig. 5).

Discussion

Standard TES with long instrumentation and reconstruc-
tion with intercalary allograft or titanium cage is prob-
lematic for infants with non-ossified vertebrae, as these

instrumented constructs cannot provide immediate stabil-
ity and as the patients may require multiple re-operations
due to their high growth potential [3]. In this report, we
present the case of a 14-month-old infant operated with
TES for an embryonic rhabdomyosarcoma, who had spine
shortening by the entire T11 segment, as spine reconstruc-
tion was not possible. This unprecedented strategy restored
immediate stability after TES without the need for pos-
terior instrumentation, although long-term success is yet
to be confirmed and the patient will require monitoring
until adulthood. Neuromonitoring was not possible at our
institution for this patient due to his small size which, over
the span of 2 days, would be unreliable. Neuromonitor-
ing would have otherwise been beneficial and should be
considered for all future cases. Three-year follow-up is
promising, since the mild observed kyphosis (27°) is care-
fully monitored and did not show any evolution over the
last 18 months (Fig. 5). The kyphosis is mainly due to the
absence of posterior bony elements and the complete exci-
sion of the paravertebral muscles and ribs on the left side
of the trunk. Rapid hardware removal allowed an efficient
MRI follow-up to inspect for local recurrence.

Spine shortening is sometimes performed to correct spine
deformities or treat tethered cord syndrome [4, 5], but in
such instances the spine is shortened by considerably less
than an entire segment and fixed using permanent posterior
instrumentation [2, 5]. Successful spine shortening by an
entire segment has only been reported once, on a 13-year-old
child, who had piecemeal resection of L6, followed by spon-
dylodesis of L5 and S1 [6]. Subsequent reports highlighted
the risks of spine damage associated with this method [7-9],
and to our knowledge, spine shortening by an entire segment
has never been performed at levels that surround the spinal
cord.

The decision to shorten the spine was based on the
patient’s tissue softness and growth potential. There was no
visible kinking of the dural sac during reduction, and sub-
sequent neurological examination revealed no deficit. This
patient is likely the youngest ever to receive TES and the first
living with a spine shortened by an entire vertebral segment,
at the spinal cord level.
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