Volume: 30, Issue: 1, January 2019 pp: 69-72

ORIGINAL ARTICLE

A RETROSPECTIVE STUDY ON
AUTOLOGOUS CERVICAL INTERBODY
FAT GRAFT APPLICATION FOR ANTERIOR
CERVICAL DISCECTOMIES
İD
İD

Cengiz TUNCER1
Yunus AYDIN2

Neurosurgery Dept., Medical School,
Düzce Univ., Düzce, TURKEY;
2
Neurosurgery Clinics, Acıbadem Fulya
Hospital, İstanbul, TURKEY
1

ABSTRACT

Background: This retrospectively designed study investigates the relation between
clinical and radiological results of patients who were performed ACD and autologous
interbody fat graft.

Material and Methods: A total of 71 patients who underwent ACD with IFG in
Neurosurgery Clinics of Şişli Etfal EAH between 1994 and 2009 were included in this
study. Patients age range was between 28 and 56 years with the mean of 41,08±6,67.
Patient population was composed of 25 women and 46 men. All the operations were
performed by the senior authors (YA). The surgery was applied to 1 or 2 level soft cervical
disc herniations. Selected patients have one of the following criteria: 1. Radicular signs
as motor weakness, dermatomal numbness etc., 2. Long tract signs, and 3. Refractory
or persistent pain to minimum 3 weeks medical treatment. Harrison’s posterior tangent
method used for ROM measurement on dynamic roentgenograms. Segmental ROM was
measured by the same method at the operated vertebral level.
Pain and functional evaluation: Neck Disability Index (NDI) (2) and Short Form 36 (SF36) (3) were used for functional and pain status of the patients.

Results: Segmental and cervical total lordosis angles are not change statistically after
operation. Radiologically detected fusion or developing kyphotic deformity is not seen.
ROM levels changed significantly in long-term period. NDI scores decreased significantly
early and late period. SF-36 results are increased significantly in long-term follow-up.
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Conclusions: Microsurgical technique and autologous interbody fat graft may prevent
complication of fusion such as adjacent segment degeneration. Contralateral approach
provides better visualization.
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The anterior cervical approach is widely
preferred for surgical treatment of soft
cervical disc disease. Prevention of
intervertebral space high and appropriate
load sharing are the main problems after
these operations. Described procedure in
this paper has some benefits for prevention
sagittal alignment of the cervical spine
and decompression neural tissues with
protecting normal anatomy. Anterior
contralateral microdiscectomy (ACD)
with interbody fat graft (IFG) provides
some advantages intra and postoperatively,
like wide viewing angle, protection of

vertebral endplates and adjustment of
sagittal profile of the c-spine.

MATERIAL AND METHODS
A total of 71 patients who underwent
ACD with IFG in Neurosurgery Clinics
of Şişli Etfal EAH between 1994 and
2009 were included in this study. Patients
age range was between 28 and 56 years
with the mean of 41.08 ± 6.67. Patient
population was composed of 25 women
and 46 men. All the operations were
performed by the senior authors (YA).
The surgery was applied to 1 or 2 level
soft cervical disc herniations. Selected
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patients have one of the following criteria: 1. Radicular signs
as motor weakness, dermatomal numbness etc., 2. Long tract
signs, and 3. Refractory or persistent pain to minimum 3
weeks medical treatment. All patients’ symptoms and signs
were accordance with MRI findings. Patients have more than
two levels degenerations, spondylosis, previous surgery for
c-spine or traumatic lesions were excluded from the study.
This study covers only the patients with initial surgery. All
patients were informed about technique and other choices
and complications of this technique; and an informed consent
was obtained from all. All the study patients were performed
neurological examination, dynamic c-spine roentgenograms,
MRI at preoperatively, and postoperative 1., 3., 6., 12. and
24. months.
Radiological evaluation
Lateral cervical direct and dynamic roentgenograms were
evaluated for narrowing disc spaces, new bone formation,
abnormal motion, sagittal profile and cervical lordosis.
Cervical lordosis was measured as angle between the line
passed the posterior borders of C2 and C7 corpus (14).
Harrison’s posterior tangent method used for ROM
measurement on dynamic roentgenograms. Segmental ROM
was measured by the same method at the operated vertebral
level.
Pain and functional evaluation
Neck Disability Index (NDI) (23) and Short Form 36 (SF-36)
(24)
were used for functional and pain status of the patients.
Statistical analysis
All analysis was performed by SPSS Ver 15.0 software.
Descriptive statistics were done as mean and standard
deviation. Analysis of variance (ANOVA) was used for
calculations of standard measurements. Unpaired t-test was
used to comparing of groups. Changing by time of groups
evaluated and compared by Chi- Square test. A p value less
than 0.05 was accepted as significant.
Surgical technique
Surgical technique used for these operations is the similar to
anterior cervical discectomy (ACD) with some modifications
by approaching from the contralateral side of brachialgia (3).
The head is positioned as semi-extended to providing cervical
lordosis. All operations were performed under an operating
microscope. A 1,5 cm incision is made at the level determined
by a fluoroscopy. The platysma is opened longitudinally, the
external layer of esophageal muscles is visualized. The carotid
bundle is separated from the esophagus by a blunt dissection.
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The trachea and esophagus are retracted medially; and anterior
longitudinal ligament (ALL) is seen. The level is confirmed
by a C-arm fluoroscopy. ALL is opened between the left and
right longus colli muscles. Intervertebral disc is removed, end
plates are left untouched, and posterior longitudinal ligament
(PLL) is reached. Lateral parts of the nucleus pulposus is not
removed vigorously. PLL is opened, anterior epidural area is
controlled. This technique provides better exposure of the
compressed neural tissues. While closing, a fat graft which is
obtained from subcutaneous tissue is applied to prevent bony
fusion between two vertebral endplates. Corset is not used
after operation. Patients is mobilized 3 hours after surgery
and discharged the same day.

RESULTS
Radiculopathy was detected in 83.1 % of patients while
myelopathy was found in 16.9 % of them. Right or left sided
brachialgia was found in 45.07 % and 54.93 % of patients
respectively. One- or two-level herniations was seen in 90.14
% and 9.86 % of patients respectively. Distribution of patients
due to the herniation levels was as follows: C3-4: 5.13%, C45: 8.97 %, C5-6: 48.72 %, C6-7: 35.9 %, C7-T1: 1.28 %.
Ruptured disc fragments were removed from 44.87 % of
patients; 17.95 % of patients had soft disc protrusion; and
37.18 % of them hard disc herniations. Mean follow-up time
was 19.3 months.
Radiologic results
Intervertebral bony fusion or collapse of the interbody space
weren’t detected in any case. Abnormal motion wasn’t found
in any dynamic postoperative roentgenograms. Preoperatively
normal cervical lordosis was found out in 78.87 % of cases.
Loss of lordosis and straight lateral profile was identified
in 21.13 % of patients. Straightening of the lateral profile
was seen 1.87 % of cases which had normal cervical lordosis
preoperatively in early postoperative period. Straight lateral
profile continued in 30 % of patients which had also straight
profile preoperatively in early postoperative period. In long
term follow-up, 91.55 % of patients have normal cervical
lordosis. The mean preoperative cervical axe was 15.52°
± 13.08° and postoperative late (24 months) was 26.02° ±
15.02°. The p value was greater than 0.05, so there was no
statistical significance of this change. Segmental kyphosis
wasn’t detected in any cases. The mean segmental angle was
3.34° ± 1.60° preoperatively, and 4.05° ±2.04° postoperatively.
The p value of this change was greater than 0.05. The mean
ROM was 49.30° ± 6.92° preoperatively and 53.55° ± 11.48°
postoperatively. This change also wasn’t significant statistically
(p>0.05). Surgical level ROM change was also insignificant

(p>0.05) in early postoperative period, but long-term results
showed significant change (p<0.05). Preoperatively the mean
segmental ROM at the surgical level was 7.97° ± 3.43°, early
postoperative mean ROM was 7.25° ± 3.08°, late postoperative
mean ROM was 11.19° ± 2.97°.
Clinical results
No complication developed intra/postoperatively. Temporary
dysphagia was seen only 2.82 % of patients which was
resolved in a week. Radiculopathy and neck movement
limitation were settled postoperatively in all patients. The
mean NDI score was 20.91 ± 2.81 preoperatively, 10.91 ±
2.55 in early postoperative period and 6.91 ± 2.26 in late
postoperative period. All of these changes were significant
statistically (p<0.05 for both early and late results). The mean
SF-36 scores of preoperatively, early and late postoperatively
were 44.32 ± 8.58, 77.32 ± 9.19 and 87.66 ± 9.73 respectively.
These changes were also significant with p values less than
0.05.

DISCUSSION
ACD is widely used approach for decompression of cervical
spinal cord. Anterior techniques change stabilization
minimally, and also are less harmful to muscular structure
than posterior ones (15-16). Whether ACD should be followed
by bony fusion or not is lasting controversy today. The one
of the most important objectives of the spinal interventions
is prevention or readjustment of spinal alignment. Normal
cervical lordosis is between 10o and 40o.
Dysphagia due to retraction of the esophagus in patients who
undergo ACDF is a more frequently seen complication than
patients who are performed only simple ACD (10). Dysphagia
is seen up to 25 % after ACDF with anterior plates (1). During
ACD, muscle dissection and retraction of trachea-esophagus
are made less than ACDF. Automatic retractors aren’t used in
the course of operation, so esophageal tissue perfusion can be
provided intermittently. An experimental study reveals that,
edema, vascular congestion and injury and inflammation, in
inner circular and outer longitudinal layers of the muscularis
propria are detected in early stage of retraction. They also
detected fibrosis in the longitudinal layer of muscularis
propria in late stages. They claimed that these lesions were
the reason of dysphagia (8).
Fusion procedures bring new complications to anterior
cervical surgery. Pelvic area pain may become more prominent
than cervical area pain in the postoperative period in patients
whom iliac autograft is used for fusion materials. There are
some studies in the literature that reveals pain in the graft
harvested area lasts 36 months after operation (2). Complication

rate of graft site is 9 % and the pain lasts 36 % of patients (22).
To avoid these complications, cadaveric bones are started to
use. Decontamination process of cadaveric bones made lessen
fusion capability of these kind of materials (4). Authors that
advocate fusions claim that any material that prevents height
of intervertebral space may provide biomechanical stability,
improve kyphotic profile, open neural foramens and as a
result of these reduce the cervical pain (5,9). But, some authors
showed that foramen height collapse sometime later after
interbody grafting (20). Besides, fused segments constitute a
great moment axis and behave a source of stress. This can
cause early degenerations in adjacent segments. Adjacent
segment disease develops 2.9 % for every year after a fusion
surgery (13). On the other hand, fusion rate of anterior cervical
disc surgery without graft of cage is between 28 % and 100
% (21,25). A previous study from our clinic showed that fusion
rate radiologically detected was 4.90 % in patients who
were undergone anterior contralateral discectomy without
autologous fat graft (7). Within the scope of presented study,
autologous fat graft was inserted in the interbody space. The
aim of using fat graft is prevention of bony fusion, collapse and
adjacent disc disease. At the same time, some in-vitro studies
in the literature revealed that subcutaneous fat grafts may
have a potential of transformation to adipose cell, osteoblast,
chondrocyte or myoblast (19). Recently artificial disc materials
are started to use widely because of prevention of segmental
motion and thus avoidance of adjacent segment disease.
However, heterotopic ossification, periannular calcification,
arthrosis of the facet joints, segmental hyperlordosis,
subsidence of the material, wide sclerosis around the
prosthesis and cystic formation of bone are reported about
using prostheses (12,17). On the contrary of some authors (6),
all the posterior and lateral osteophytes that can be cause of
compression should be removed microsurgically. Posterior
longitudinal ligament (PLL) should be excised (11,18). Because
calcified and thick PLL is one of compressive elements.
Conclusions
The technique described in this manuscript provides direct
visualization of the compressed parts and preserves segmental
mobility of the c-spine. The fat graft plays a crucial role in
achieving prevents undesired bony fusion between two
adjacent vertebrae. Using contralateral approach and interbody
fat graft may prevent adjacent segment disease, complication
of the instrumentation.

REFERENCES
1.

Abd-Alrahman N, Dokmak AS, Abou-Madawi A. Anterior
cervical discectomy (ACD) versus anterior cervical fusion
(ACF), clinical and radiological outcome study. Acta
Neurochir (Wien) 1999; 141(10): 1089-1092.
The Journal of Turkish Spinal Surgery

71

2.

3.

4.
5.

6.
7.
8.
9.

Aydın Y, Kaya RA, Can SM, Türkmenoğlu O, Çavuşoğlu H,
Ziyal İM. Minimally invasive anterior contralateral approach
for the treatment of cervical disc herniation. Surg Neurol
2005; 63(3): 210-218.

14. Harrison DE, Harrison DD, Cailliet R. Cobb method or
Harrison posterior tangent method: which to choose for
lateral cervical radiographic analysis? Spine 2000; 25: 20722078.

Bridwell KH, DeWald RL (Ed). Textbook of spinal surgery,
2nd ed. Lippincott-Raven, Philadelphia 1997.

16. Herkowitz HN. The surgical management of cervical
radiculopathy and myelopathy. Clin Orthop Relat Res 1989;
239: 94-108.

Aydın Y, Çavuşoğlu H, Yüce İ, Özdilmaç A, Kahyaoğlu O. A
prospective study of interbody fat graft application with the
anterior contralateral cervical microdiscectomy to preserve
segmental mobility. Neurosurgery 2017; 81(4): 627-637.

Cauthen JC, Kinard RE, Vogler JB, Jackson DE, DePaz
OB, Hunter OL, Wasserburger LB, Williams RN. Outcome
analysis of noninstrumented anterior cervical discectomy and
interbody fusion in 348 patients. Spine 1998; 23: 188-192.

Cloward RB. New method for diagnosis and treatment of
cervical disc disease. Clin Neurosurg 1962; 8: 93-132.

Conolly ES, Esses SI, Kostuik JP. Anterior cervical fusion:
outcome analysis of patients fused with and without anterior
cervical plates. J Spinal Disord 1996; 9: 202-206.
Cuatico W. Anterior cervical discectomy without interbody
fusion. An analysis of 81 cases. Acta Neurochir (Wien) 1981;
57: 269-274.

Çavuşoğlu H, Türkmenoğlu O, Kaya RA, Can SM, Aydın Y.
Effects of anterior contralateral cervical microdiscectomy on
radiological and clinical outcome. Surg Neurol 2006; 65(5):
446-452.

10. Çavuşoğlu H, Tuncer C, Tanık C, Mutlu Z, Zengin E,
Karabağlı M, Aydın Y. The impact of automatic retractors
on the esophagus during during anterioe cervical surgery.
An experimental in vivo study in a sheep model. J Neurosurg
Spine 2009; 11: 547-554.
11. Dowd GC, Wirth PF. Anterior discectomy: Is fusion
necessary? J Neurosurg Spine 1999; 90: 8-12.

12. Goffin J, Van Calenberg F, Van Loon J, Casey A, Kehr P,
Liebig K, Lind B, Logroscino C, Sgrambiglia R, Pointillard
V. Intermediate follow-up after treatment of degenerative
disc disease with Bryan cervical disc prosthesis: single-level
and bi-level. Spine 2003; 28(24): 2673-2678.
13. Grob D. Surgery in the degenerative cervical spine. Spine
1998; 23: 2674-2683.

72

The Journal of Turkish Spinal Surgery

15. Henderson CM, Henessy RG, Shuey HM, Shuckleford EG.
Posterior lateral foraminotomy as an exclusive technique for
cervical radiculopathy. A review of 846 consecutive operated
cases. Neurosurgery 1983; 13: 504-512.

17. Hilibrand AS, Carlson GD, Palumbo MA, Jones PK,
Bohlman HH. Radiculopathy and myelopathy at segments
adjacent to the site of a previous anterior cervical arthrodesis.
J Bone Joint Surg 1999; 81-A: 519-528.
18. Hoff JT, Wilson CB. Microsurgical approach to the anterior
cervical spine and spinal cord. Clin Neurosurg 1978; 26: 513528.

19. Li X, Lee JP, Balian G, Anderson D. Modulation of
chondrocytic properties of fat-derived mesenchymal cells in
co-cultures with nucleus pulposus. Connect Tissue Res 2005;
46(2): 75-82.

20. Murphy MA, Trimble MB, Piedmonte MR, Kalfas IH.
Changes in the cervical foraminal area after anterior
discectomy with and without a graft. Neurosurgery 1994; 33:
93-96.
21. Pointillart V, Cernier A, Vital JM, Senegas J. Anterior
discectomy without interbody fusion for cervical disc
herniation. Eur Spine J 1995; 4(1): 45-51.
22. Rybock JD. Cervical disc and spur. In: Iong DL (Ed) Current
therapy in neurologic surgery-2., Decker, Philadelphia 1989.

23. Vernon H, Mior S. The Neck Disability Index: a study of
reliability and validity. J Manipulative Physiol Ther 1991;
14(7): 409-415.

24. Ware J, Snow KK, Kosinski M, Gandek B. SF-36 Health
survey: Manual and interpretation guide. Boston (Mass):
The Health Institute, New England Medical Center; 1993.

25. Yamamoto I, Ikeda A, Shibuya N, Tsugane R, Sato O.
Clinical long-term results of anterior discectomy without
interbody fusion for cervical disc disease. Spine 1991; 16:
272-279.

