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Abstract

Sciatica is a common disturbance that presents itself with an excruciating pain in the leg
accompanied with paresthesia or dysesthesia along the leg which can disable patients with their
everyday activities. The aim of this study is to present cases of sciatica with spontaneous resolution.

We present 9 illustrative cases of patients with sciatica caused by extrusion of lumbar disc
who recovered spontaneously within a year of follow-up. The patients were examined and treated in
the Specialized Hospital for Orthopedic Surgery and Traumatology “St. Erazmo” in Ohrid, R.
Macedonia in the period of 2018 to 2020. Eight of nine patients were suggested to be treated by
surgery because of the symptoms of sciatica and the magnetic resonance findings of the lumbar spine,
but they refused.

The cases present patients with sciatica caused by lumbar disc extrusion which resolved
spontaneously without surgery. Patients should be indicated for magnetic resonance imaging for
precise indications, not only for acute onset of leg pain caused by sciatica. Conservative treatment
should be considered as an option for treatment of sciatica.
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Introduction

Sciatica is a very common disturbance in health in all humans which presents itself with an
excruciating pain in the leg accompanied with paresthesia or dysesthesia along the leg which can
prevent the patients in doing everyday activities [1].

Sciatica can be a result of lumbar intervertebral disc bulging, protrusion, extrusion,
fragmentation, segmentation. Even the piriformis syndrome is included in the etiology, but there is
discussion about the possibilities of even existing as pathology.

The outcome of the sciatica is generally benevolent, or it can resolve itself in 1-2 weeks up to
4-6 weeks without repercussion to the neurological function of the sciatic nerve in general.

Spontaneous regression which can be seen in natural course of the lumbar disc disease, is first
identified by Key in 1945, later on, this phenomenon has taken place frequently in literature [2].

Although the first reported surgery for lumbar disc herniation was performed more than 60
years ago, the exact treatment method still remains doubtful [3]. Some neurological symptoms due to
intervertebral disc herniation may frequently improve without surgical intervention [4-12] and over a
period of time, the size of the disc can be reduced by itself or via nonoperative methods.

The aim of this study is to present cases of sciatica with spontaneous resolution.

Material and methods

We present 9 illustrative cases of patients with sciatica caused by extrusion of the lumbar disc
who recovered spontaneously within a year of follow-up.

The patients were examined and treated in the Specialized Hospital for Orthopedic Surgery
and Traumatology “St. Erazmo” in Ohrid, R. Macedonia in the period of 2018 to 2020. Eight of nine
patients were suggested to be treated by surgery because of the symptoms of sciatica and the MRI
findings of the lumbar spine, but they refused. All patients were observed and a significant
spontaneous recovery was registered with a control MRI of the lumbar spine. The clinical exam
included straight leg test, testing sensibility of the legs, presence/absence of reflexes, ability to walk
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on toes and heels, sphincter continence and pain assessment was done by Visual Analog Scale (VAS).
The radiological examination was done by MRI. The patients with symptoms and signs of
lumbosacral radiculopathy who refused surgery and the patients relieved of symptoms were followed-
up by a control MRI and a control clinical exam more than 2 months.

The first and the control exams were done in the Specialized Hospital for Orthopedic Surgery
and Traumatology “St. Erazmo” in Ohrid, R. Macedonia. Disc extrusion is defined on magnetic
resonance imaging (MRI) when, in at least one plane, any distance between the edges of the disc
material beyond the disc space is greater than the distance between the edges of the base of the disc
material beyond the disc space, or when no continuity exists between the disc material beyond the
disc space and that within the disc space.

The latter form of extrusion is best further specified or subclassified as sequestration, if the
displaced disc material has lost completely any continuity with the parent disc. The term migration
may be used to signify displacement of the disc material away from the site of extrusion [1].

Case 1

A 52-year old male patient with pain in the lumbar spine radiating in the right leg lasting for 2
months, with difficulties in walking and using a walking stick after heavy work, was referred to a
neurosurgeon.

On admission, the straight leg test was positive on the right leg at 45 degrees, the patient was
without sensory difficulties, no sensory disturbances, no sphincter incontinence, normal leg reflexes,
no pathological reflexes also he was able to walk on heels and toes, Visual Analog Scale (VAS) =
8/10.

On the MRI of the lumbar spine there was a big extrusion of the L4/L5 intervertebral disc
with medial propagation with critical secondary spinal stenosis. An operative intervention for
extirpation of the extrusion was suggested, which the patient refused. The patient was informed of the
possible neurologic deterioration.

Further medical observation was suggested and after 15 months of follow-up the patient was
referred to neurosurgeon with a control MRI of the lumbar spine with a complete resolution of the
extrusion (Fig. 1), resolution of the subjective problems in the right leg and VAS = 1/10. Meanwhile,
he underwent physical therapy and vitamin therapy.
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igure L. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L4/L5
level of 52 years old man show disc extrusion at L4/L5; Right. Sagittal T2 weighted image of the lumbar
spine and axial T2 weighted image at L4/L5 level of 52 years old man show spontaneous regression of the
disc extrusion at L4/L5.
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Case 2

A 35-years old female patient with pain in the lumbar spine radiating in the right leg lasting
for 2 weeks and previous chronic problems in the spine, with 2 pregnancies, with difficulties in
walking which arose following heavy work, was referred to a neurosurgeon. On admission, the
straight leg test was positive on the right leg at 30 degrees, the patient had sensory disturbances along
dermatome L5 on the right, no sphincter incontinence, normal leg reflexes, no pathological reflexes,
as well as she was able to walk on heels and toes, VAS = 10/10. On the MRI of the lumbar spine
performed after 2 months, there was an extrusion of the L5/S1 intervertebral disc with
dorsomediolateral propagation to the right. An operative intervention for extirpation of the extrusion
was suggested but the patient refused. Further medical observation was suggested and after 5 months
of following-up, the patient was referred to a neurosurgeon with a control MRI of the lumbar spine
(Fig. 2). There was a complete resolution of the extrusion, the subjective problems in the right leg
were no longer present, and VAS = 0/10. Meanwhile, she underwent physical therapy and vitamin
therapy.
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Figure 2. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L5/S1
level of 35 years old woman show disc extrusion at L5/S1; Right. Sagittal T2 weighted image of the
lumbar spine and axial T2 weighted image at L5/S1 level of 35 years old woman show spontaneous
regression of the disc extrusion at L5/S1.

Case 3

A 42-years old female patient with pain in the lumbar spine radiating in the right leg and
paresthesia in the toes of the right foot lasting 2.5 months, with 2 pregnancies, with difficulties in
walking which arose following heavy work, was referred to a neurosurgeon. She had previous
physical therapy with mild relief of the symptoms. On admission, the straight leg test was positive on
the right leg at 45 degrees, she had sensory disturbances along dermatome S1 on the right, no
sphincter incontinence, normal leg reflexes, no pathological reflexes, and the patient was able to walk
on heels and toes, VAS = 7/10. On the MRI of the lumbar spine performed after 2 months, there was
an extrusion of the L5/S1 intervertebral disc with segmentation migrating caudally dorsolaterally
behind the S1 vertebra to the right. An operative intervention for extirpation of the extrusion was
suggested but the patient refused. Further medical observation was suggested and after 3 months of
follow-up the patient was referred to a neurosurgeon with a control MRI of the lumbar spine with
significant decrease of the extrusion with enough space for the right spinal root into the foramen of
the L5/S1 right space (Fig. 3).

The patient had improvement of the subjective problems in the right leg and VAS = 2/10.
Meanwhile, she underwent physical therapy and vitamin therapy.
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Figure 3. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L5/S1
level of 42 years old woman show disc extrusion at L5/S1 with sequestration and downward migration.
Right. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L5/S1 level of 42
years old woman show spontaneous regression of the disc sequestration.

Case 4

A 54-year old male patient with pain in the lumbar spine radiating in the left leg lasting for 9
months, with difficulties in walking, with loosening of the left foot, was referred to a neurosurgeon.
On admission, the straight leg test was negative on both legs, the patient had sensory disturbances
along dermatomes L5 and S1 to the left, no sphincter incontinence, decreased reflex on the left
Achilles tendon on the left foot, no pathological reflexes, decreased dorsal flexion on the left foot,
VAS = 6/10. On the MRI of the lumbar spine there was a big extrusion of the L5/S1 intervertebral
disc with distal segmentation of the extrusion behind the S1 vertebra to the left. An operative
intervention for extirpation of the extrusion was suggested, explaining the possible motor deficit on
the left foot, but the patient refused. Further medical observation was suggested and after 6 months of
follow-up the patient was referred to a neurosurgeon with a control MRI of the lumbar spine with
complete resolution of the extrusion (Fig. 4), resolution of the subjective problems in the right leg and
VAS = 0/10. Meanwhile, he underwent physical and vitamin therapy with persistent motor deficit on
the left foot in dorsal flexion, using an orthosis in order to maintain the left foot in stable position.
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Figure 4. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L5/S1
level of 54 years old man show disc extrusion and sequestration at L5/S1; Right. Sagittal T2 weighted
image of the lumbar spine and axial T2 weighted image at L5/S1 level of 54 years old man show
spontaneous regression sequestration.

Case 5

A 36-years old female patient with pain in the lumbar spine radiating in the right leg to the
fifth toe of the right foot, lasting for 8 months, which appeared spontaneously, was referred to a
neurosurgeon. On admission, the straight leg test was positive on the right leg at 45 degrees, the
patient had sensory disturbances along dermatome L5 and S1 on the right, no sphincter incontinence,
normal leg reflexes, no pathological reflexes, and she was able to walk on heels and toes, VAS = 9/10.
On the MRI of the lumbar spine there was an extrusion of the L5/S1 intervertebral disc with
dorsolateral to the right. An operative intervention for extirpation of the extrusion was suggested, but
the patient refused. After 1 month of observation she had significant improvement of the subjective
symptoms. Further medical observation was suggested and after 10 months of follow-up the patient
was referred to a neurosurgeon with a control MRI of the lumbar spine with complete resolution of
the extrusion (Fig. 5), resolution of the subjective problems in the right leg and VAS = 1/10.
Meanwhile, she underwent physical therapy and vitamin therapy.
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Figure 5. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L5/S1
level of 36 years old woman show disc extrusion at L5/S1; Right. Sagittal T2 weighted image of the
lumbar spine and axial T2 weighted image at L5/S1 level of 36 years old woman show spontaneous
regression of the disc extrusion.

Case 6

A 37-year old male patient, banker, with pain in the lumbar spine radiating in the left leg
lasting for 3 weeks, treated by physical medicine specialist with significant relief of the symptoms,
was referred to a neurosurgeon after 3 months of the onset of the symptoms, with magnetic resonance
imaging of the lumbar spine. On admission, the straight leg test was negative on both legs, the patient
did not have sensory disturbances on both legs, no sphincter incontinence, normal reflexes on both
legs and no pathological reflexes, VAS = 1/10. On the MRI of the lumbar spine there was a big
extrusion of the L4/L5 intervertebral disc with dorsolateral propagation to left. Because of the absence
of subjective and objective symptoms and signs, there was no indication for surgical intervention.
Further medical observation was suggested and after 3 months of follow-up the patient was referred to
a neurosurgeon with a control MRI of the lumbar spine with a complete resolution of the extrusion
(Fig. 6), resolution of the subjective problems in the left leg and VAS = 0/10. Meanwhile, he did not
undergo physical therapy and vitamin therapy.
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Figure 6. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L4/L5
level of 37 years old man show disc extrusion with upward migration of the disc material; Right. Sagittal
T2 weighted image of the lumbar spine and axial T2 weighted image at L4/L5 level of 37 years old man
show spontaneous regression of the disc extrusion.

Case 7

A 48-year old male patient with pain in the lumbar spine radiating in the left leg lasting for 7
months, with difficulties in walking, was referred to a neurosurgeon after heavier work. On
admission, the straight leg test was positive at 90 degrees on the left leg, also the patient had sensory
disturbances along dermatomes L5 and S1 to the left, no sphincter incontinence, with inclination of
the body on the left during straight walking, VAS = 6/10. The patient was treated with physical
therapy prior 6 months. On the MRI of the lumbar spine there was a big extrusion of the L5/S1
intervertebral disc with dorsolateral distribution to the left. An operative intervention for extirpation
of the extrusion was suggested, but the patient refused. Further medical observation was suggested
and after 3 months of follow-up, the patient was referred to a neurosurgeon with a control MRI of the
lumbar spine with complete resolution of the extrusion (Fig. 7), resolution of the subjective problems
in the right leg and VAS = 0/10. Meanwhile, he underwent physical therapy and vitamin therapy.
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Figure 7. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L5/S1
level of 48 years old man show disc extrusion with caudal migration at L5/S1; Right. Sagittal T2 weighted
image of the lumbar spine and axial T2 weighted image at L5/S1 level of 48 years old man show
spontaneous regression of the disc extrusion.

Case 8

A 40-years old female patient presents with a pain in the lumbar spine in the last 1.5 months,
radiating to the right leg. In the last couple of weeks, the pain spread to the first and the second toe of
the right foot. On admission, the straight leg test was positive on the right leg at 90 degrees, also she
was with sensory disturbances along dermatome L5 the right, no sphincter incontinence, normal leg
reflexes, no pathological reflexes, and the patient was able to walk on heels and toes, VAS =8/10. On
the MRI of the lumbar spine there is an extrusion of the L4/L5 intervertebral disc with
dorsomediolateral to the right. An operative intervention for extirpation of the extrusion was
suggested, but the patient refused. After 2 months of observation she had significant improvement
of the subjective symptoms, the straight leg test was normal on both sides, no motility and
sensory disturbances in both legs, no sphincter incontinence, VAS = 2/10. Further medical
observation after 3 months of follow-up, the patient was referred to a neurosurgeon with a control
MRI of the lumbar spine with complete resolution of the extrusion (Fig. 8), resolution of the
subjective problems in the right leg and VAS = 0/10. Meanwhile, she underwent physical therapy and
vitamin therapy.
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Figure 8. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L4/L5
level of 40 years old woman show disc extrusion with cranial migration at L4/L5; Right. Sagittal T2
weighted image of the lumbar spine and axial T2 weighted image at L4/L5 level of 40 years old woman
show spontaneous regression of the disc extrusion.

Case 9

A 53-years old female patient with pain in the lumbar spine in the last 3 weeks radiating in
the right leg and paresthesia in the right foot in the last 3 weeks. On admission, the straight leg test
was positive on the right leg at 90 degrees, the patient had sensory disturbances along dermatome S1
on the right, no sphincter incontinence, normal leg reflexes, no pathological reflexes. She was able to
walk on heels and toes, but she had difficulties in walking on toes on the right leg because of pain,
VAS =7/10. On the MRI of the lumbar spine there was an extrusion of the L5/S1 intervertebral disc
with dorsomediolateral to the right. An operative intervention for extirpation of the extrusion was
suggested, but the patient refused. After 4 months of observation she had significant improvement of
the subjective symptoms, the straight leg test was normal on both sides, no motility and sensory
disturbances in both legs, no sphincter incontinence, VAS = 1/10. A control MRI of the lumbar spine
with almost complete resolution of the extrusion (Fig. 9). Meanwhile, she underwent physical therapy
and vitamin therapy.
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Figure 9. Left. Sagittal T2 weighted image of the lumbar spine and axial T2 weighted image at L5/S1
level of 53 years old woman show disc extrusion and caudal migration at L5/S1; Right. Sagittal T2
weighted image of the lumbar spine and axial T2 weighted image at L5/S1 level of 53 years old woman
show spontaneous reduction of the extruded disc.

Discussion

The general view in the treatment approach of the lumbar disc herniation which differs from
doctor’s clinical experience, is to administer surgical treatment to patient groups who have intolerable
aches, medium level neurologic deficits and radicular foot ache that continues despite the medical
treatment for 6 weeks [13]. In spite of the fact that the surgical treatment in a short period has been
the most effective treatment option in removing the acute pain, the long period results of the clinical
studies support nonsurgical treatment or at least they show that the results are similar [10].

Teplick and Haskin (1985) first documented spontaneous regression of herniated disc after
confirmation via a follow-up of computed tomography scans on eleven patients [14].

There are many studies describing the possible mechanisms of spontaneous resolution of the
symptoms in patients with lumbar disc herniation even in cases with severe radiculopathy [3, 7, 11,
12, 15].

Three mechanisms were proposed to explain this phenomenon. The first states that the
herniated disc retracts, returning into the intervertebral space again. The second emphasizes that
dehydration followed by shrinkage of the herniated disc occurs. The last mechanism advocates
enzymatic degradation and phagocytosis, due to an inflammatory reaction and neovascularization,
which are responsible for such reabsorption [11, 16].
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A recent study from Netherlands by Djiric et al. supports the third explanations about how
macrophage infiltration is positively associated with an extruded type of disc herniation as well as the
extent of reduction of the herniated disc during 1-year follow-up in patients with sciatica [17]. This is
an indication that the macrophages play an active role in reducing herniated discs. An extruded disc
herniation has a larger surface for the macrophages to adhere to, which leads to more size reduction.

Intervertebral disc, which does not have systemic circulation, because of which the body
immune system is not recognized, becomes recognizable by the immune system after extending to the
epidural area which has a systemic circulation and a foreign body reaction occurs in that region [2].

The paper by Chiu Chun-Chieh et al. systemically reviews that the rate of spontaneous
regression was found to be 96% for disc sequestration, 70% for disc extrusion, 41% for disc
protrusion and 13% for disc bulging [18]. The rate of complete resolution of the disc herniation was
43% for sequestrated discs and 15% for extruded discs [18]. This study concludes that predictive
factors for spontaneous regression of lumbar herniated disc were extruded and sequestrated type
herniation, migrated disc, transligamentous herniation, herniation with contrast enhancement and high
T2 signal intensity of the herniated disc on magnetic resonance. Disc migration is a subtype of disc
extrusion and the herniation is exposed into epidural space as well as transligamentous herniation
[18].

In 1996, Komori et al. reported that 78% (28/36) migrated discs regressed, whereas only 17%
(7/41) non-migrated discs regressed (P<0.001) [12]. Complete resolution rate was also higher in the
migration group than in non-migration group in Komori’s study (41% versus 0%) [19]. Matsubara et
al. reported that herniations with broken PLL showed a greater degree of reduction than did the
herniations with intact PLL (26% versus 9%; P<0.02) [20]. Contrast enhancement of herniated disc
imply that the periphery of herniated tissue is vascularized and an inflammatory stage signaling for
macrophage phagocytosis. Splendaini et al. reported that 83% (25/30) of the cases with contrast
enhancement showed disc resolution, which was significantly different from the cases without
contrast enhancement (P<0.05) [21]. Autio et al. further pointed that higher thickness of enhancement
rim was also a significant determinant of disc regression [22].

High T2 signal intensity implies that herniated tissue may shrink because of dehydration.
Henmi et al. found that the T2 signal intensity is higher in a herniated disc than the original disc in
patients with shorted duration of illness and the T2 signal decreases over time [23].

In fact, those herniated discs with high T2 signal intensity showed higher reduction ratio than
those with low T2 signal intensity. These predictive factors lead the focus to the mechanism of how
herniated disc regressed and even completely disappeared.

Some studies find complete resolution or significant high regression rate (discs reducing more
than 70%) in which there is a better correlation between disc regression and clinical outcome. There
were eight cases of complete disc resolution in Takada et al. study, [24] all of the eight cases had
excellent or good outcome. Bozzao et al. followed up 46 patients and observed 61% (19/31) patients
whose disc size reduction, more than 70%, had a complete resolution of clinical outcome, while none
of the other patients whose disc size reduction was less than 70%. [4].

Most spontaneous disc regression happened within the first year, [22, 24] however disc
regression could be observed within the first two [22] or three months [24]. In Takada et al.’s study
there were 27% (10/37) spontaneous disc regression found three months from the onset and the disc
sequestrations were more prone to regress earlier than disc extrusions or protrusions [24].

The other interesting observation is the fact that disc regression group had better clinical improvement
than slow regression group [22].

Autio et al. did follow-up MRI scans at 2 months and 12 months after baseline scan. This
study found that leg pain intensity and Oswestry disability decreased significantly more in the fast
resorption group (more than 40% decrease in herniation volume at 2 months) compared to slow
resorption group [22].

The clinical impact of the spontaneous disc herniation resorption reflects a gradual change in
management protocols, prioritizing the initial conservative treatment. Weber’s study estimated that in
one year of evolution, 25% of the patients initially managed conservatively would require surgery
[25]. In a larger study, only 15% of the patients managed conservatively needed surgery within 3
months [26].
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This shows the importance of initially trying the conservative approach. Saal and Saal
demonstrated that the conservative management of lumbar disc herniation with radiculopathy was
considered efficacious in 90% of the patients [27].

The pain in sciatica can be explained either by the nervous compression by the hernia or by
the radicular inflammation and blood congestion. Radicular pain relief is justifiable in some cases
before the reduction in size of the hernia, as a result of improvement of secondary inflammatory
responses. Pain usually reduces in 3-6 weeks, while hernia reabsorption takes 4-9 months [28].

Rothoerl et al. analyzed the time of the onset of symptoms in a surgically treated group,
comparing with postoperative outcomes, to define when to indicate surgery to obtain the best possible
results. The conclusion was that the conservative treatment should be tried 2 months previously,
during which time the pain should have presented a regression. After this period, a surgery should be
considered [29].

Patients with sciatica in my country, are generally treated by general practitioners with
conservative therapy for 2 weeks and after that they are referred to a specialist such as a neurologist,
an orthopedist, a neurosurgeon or a general surgeon for further examinations and treatment. If the
magnetic resonance presents lumbar extrusion with disc fragmentation or sequestration, there is a big
possibility for spontaneous resorption of the herniated disc, so the operative intervention would not be
necessary considering the neurologic exam as well.

The subjects with spontaneous regression of the lumbar disc extrusions presented in our study
show that the presence of nucleus pulposus in extruded lumbar discs into the epidural space may lead
to natural spontaneous outcome of sciatica.

Conclusion

Cases present patients with sciatica caused by lumbar disc extrusion which resolved
spontaneously without surgery. Patients should be indicated for magnetic resonance imaging for
precise indications, not only for acute onset of leg pain caused by sciatica. The conservative treatment
may be an option of choice for extruded lumbar disc herniation in cases in which patient are relived of
symptoms and the disc has protruded through the posterior longitudinal ligament, so the spontaneous
resolution is expected, however, with close observation of the patient.

References

1. Fardon DF, Williams AL, Dohring EJ, Murtagh FR, Gabriel Rothman SL, Sze GK. Lumbar disc
nomenclature: version 2.0: Recommendations of the combined task forces of the North American
Spine Society, the American Society of Spine Radiology and the American Society of
Neuroradiology. Spine J. 2014;14(11):2525-45.

2. Delen E, Coskun T. Spontaneous regression in herniated lumbar disc: mechanism and prognostic
factors. Sch. J. App. Med. Sci., 2015;3(5B):1918-21.

3. Sabuncuoglu H, Ozdogan S, Timurkaynak. Spontaneous regression of extruded lumbar disc
herniation: report of two illustrative case and review of the literature. Turkish Neurosurgery.
2008;8(4):392-6.

4. Bozzao A, Gallucci M, Masciocchi C, Aprile |, Barile A, Passariello R. Lumbar disc herniation:
MR imaging assessment of natural history in patients treated without surgery. Radiology.
1992;185(1):135-41.

5. Borota L, Jonasson P, Agolli A. Spontaneous resorption of intradural lumbar disc fragments.
Spine J. 2008:8(2):397-403.

6. Bush K, Cowan N, Katz DE, Gishen P. The natural history of sciatica associated with disc
pathology. A prospective study with clinical and independent radiologic follow-up. Spine.
1992;17(10):1205-12.

7. Fager CA. Observations on spontaneous recovery from intervertebral disc herniation. Surg
Neurol. 1994;42(2):282-6.

8. Maigne JY, Deligne L. Computed tomographic follow-up study of 21 cases of nonoperatively
treated cervical intervertebral soft disc herniation. Spine. 1994; 19(2):189-91.

9. Reyentovich A, Abdu WA. Multiple independent, sequential, and spontaneously resolving
lumbar intervertebral disc herniations: A case report. Spine. 2002;27(5):549-53.

91



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Micunovic M et al. Spontaneous resolution of sciatica in lumbar extrusions

Saal JA, Saal JS, Herzog RJ. The natural history of lumbar intervertebral disc extrusions treated
nonoperatively. Spine. 1990:15(7):668-83.

Slavin KV, Raja A, Thornton J, Wagner FC Jr. Spontaneous regression of a large lumbar disc
herniation: Report of an illustrative case. Surg Neurol. 2001:56(5):333-6.

Komori H, Shinomiya K, Nakai O, Yamaura |, Takeda S, Furuya K. The natural history of
herniated nucleus pulposus with radiculopathy. Spine. 1996;21(2);225-9.

Weinstein JN, Lurie JD, Tosteson TD. Surgical vs nonoperative treatment for lumbar disc
herniation: the Spine Patient Outcomes Research Trial (SPORT) observational. Cohort JAMA.
2006;296(20):2451-9.

Teplick JG, Haskin ME. Spontaneous regression of herniated nucleus pulposus. AJR Am J
Roentgenol. 1985;145(2):371-5.

Ellenberg M, Reina N, Ross M, Chodoroff G, Honet JC, Gross N. Regression of herniated
nucleus pulposus: two patients with lumbar radiculopathy. Arch Phys Med Rehabil.
1989;70(12):842-844.

Guinto FC Jr, Hashim H, Stumer M. CT demonstration of disc regression after conservative
treatment. AJNR Am J Neuroradiol. 1984;5(5):632-3.

Djuric N, Yang X, El Barzouhi A, et al. Lumbar disc extrusions reduce faster than bulging discs
due to an active role of macrophages in sciatica. Acta Neurochir (Wien). 2020;162(1):79-85.
Chiu CC, Chuang TY, Chang KH, Wu CH, Lin PW, Hsu WY. The probability of spontaneous
regression of lumbar herniated disc: a systemic review. Clin Rehabil. 2015; 29(2):184-95.
Komori H, Okawa A, Haro H, Muneta T, Yamamoto H, Shinomiya K. Contrast-enhanced
magnetic resonance imaging in conservative management of lumbar disc herniation. Spine (Phila
Pa 1976). 1998;23(1):67-73.

Matsubara Y, Kato F, Mimatsu K, Kajino G, Nakamura S, Nitta H. Serial changes on MRI in
lumbar disc herniations treated conservatively. Neuroradiology. 1995;37(5):378-83.

Splendiani A, Puglielli E, De Amicis R, Barile A, Masciocchi C, Gallucci M. Spontaneous
resolution of lumbar disk herniation: predictive signs for prognostic evaluation. Neuroradiology.
2004;46(11):916-22.

Autio RA, Karppinen J, Niinimaki J, et al. Determinants of spontaneous resorption of
intervertebral disc herniations. Spine (Phila Pa 1976). 2006;31(11):1247-52.

Henmi T, Sairyo K, Nakano S, Kanematsu Y, Kajikawa T, Katoh S, Goel VK. Natural history of
extruded lumbar intervertebral disc herniation. J Med Invest. 2002;49(1-2):40-3.

Takada E, Takahashi M, Shimada K. Natural history of lumbar disc hernia with radicular leg
pain: spontaneous MRI changes of the herniated mass and correlation with clinical outcome. J
Orthop Surg (Hong Kong). 2001;9:1-9.

Weber H. Lumbar disc herniation. A controlled, prospective study with ten years of observation.
Spine. 1983;8(2):131-40.

Atlas SJ, Keller RB, Chang Y, Deyo RA, Singer DE. Surgical and nonsurgical management of
sciatica secondary to lumbar disc herniation: five-year outcome from the Maine Lumbar Spine
Study. Spine. 2001;26(10):1179-87.

Saal JA, Saal JS. Nonoperative treatment of herniated lumbar intervertebral disc with
radiculopathy. An outcome study. Spine. 1989;14(4):431-7.

Orief T, Orz Y, Attia W, Almusrea K. Spontaneous resorptionof sequestrated intervertebral disc
herniation. World Neurosurg. 2012;77(1):146-52.

Rothoerl RD, Woertgen C, Brawanski A. When should conservative treatment for lumbar disc
herniation be ceased and surgery considered? Neurosurg Rev. 2002; 25(3):162-5.

92



