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Abstract
BACKGROUND
Lumbar disc herniation (LDH) has emerged as one of the most common causes of low back pain. The routine treatment approach involves chemonucleolysis therapy, discectomy by percutaneous endoscopy, and percutaneous laser disc decompression. Unfortunately, all of these methods carry inherent risk of causing harm to the patient and, as such, there is an unmet but urgent need for an effective and safe noninvasive treatment for LDH. The purpose of this report is to describe a non-invasive method for re-absorption of LDH. 

CASE SUMMARY
A 34-year-old woman was admitted with a complaint of waist pain that she reported as having become acutely aggravated over the past 3 d and accompanied by discomfort in the right lower limb. Her self-reported medical history included persistent postpartum low back pain from 7 years prior. Physical exam showed positivity for neck flexion test (Lindner sign) and supine abdomen test; the straight leg-raising test showed right 60(+) and left 80(-). Findings from standard imaging (magnetic resonance) and collective physical examinations indicated a L5/S1 herniated lumbar disc. Treatment consisted of three-dimensional (balanced regulating) spinal manipulation and acupuncture, upon which the LDH resolved by retraction.

CONCLUSION
Following L5/S1 herniated lumbar disc diagnosis, three-dimensional (balanced regulating) spinal manipulation combined with acupuncture therapy is an effective treatment.
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Core Tip: In view of the risks associated with surgical treatment of lumbar disc herniation (LDH), this case report describes the successful treatment of a disc herniation by means of three-dimensional (balanced regulating) spinal manipulation. The steps involved in this technique are as follows: (1) Relaxation and stiffening; (2) three-dimensional spine manipulation; and (3) relaxation. Ultimately, this treatment effectively cured the patient’s LDH and provided a safe noninvasive alternative to the current invasive methods, overcoming their inherent risks.

INTRODUCTION
Low back pain has become an extremely common problem, with most people experiencing it to some degree at least once in their life. Indeed, the reported lifetime prevalence is 40% among the adult general population[1]. While the mechanism of low back pain remains to be fully elucidated, data from evidence-based medicine have revealed an appreciable prevalence among patients with lumbar disc herniation (LDH), as compared to other asymptomatic patients (57% vs 20%-28%)[2], making herniated disc the most common cause of low back pain. For LDH, neither the cause nor its relation to back pain and sciatica has been fully elucidated, but it is considered most likely to involve a complex combination of mechanical and biological processes[3]. Protrusion of a lumbar intervertebral disc represents a syndrome with clinical manifestations of pain and paresthesia in the innervation area. Mechanistically, these symptoms are due to rupture of the lumbar intervertebral disc annulus in response to various external forces, such as degeneration; when the nucleus pulposus protrudes to the rear, it produces compression and stimulation of adjacent spinal nerve roots and cauda equina[4]. Focused research has uncovered significant associations between LDH and age, sex, occupation, and body mass index[5]. One study showed that the number of individuals diagnosed with LDH increases with age and that the incidence of LDH is higher in women than in men[6]. In addition to direct causes of chronic/acute low back pain, LDH has been found to be closely related to non-physical factors, such as depression, insomnia, and smoking[7-9]. Consideration of all these factors is necessary for optimizing the treatment of LDH. 
LDH can be effectively addressed by lumbar surgery, and is one of the most common indications for such. Modern society has seen a change in the workplace towards a more sedentary situation, paralleling the greater amount of time that the average worker spends using computers. Accordingly, although LDH has been historically characterized as a geriatric degenerative disease, it is now showing an increasing incidence among younger individuals[10]. The current treatment approach for LDH is largely conservative, involving such modalities as physical manipulation, acupuncture, and anti-inflammatory and analgesic drugs[11]. However, for persistent or more severe cases, the methods are invasive in nature, such as chemonucleolysis therapy[12], discectomy by percutaneous endoscopy, or percutaneous laser disc decompression[13], and carry inherent risk to the patient. Currently, there are many surgical treatment methods available for LDH, based upon open surgery as well as minimally invasive surgery[14]. Traditional open surgery is characterized by many drawbacks, such as substantial trauma, a large amount of intraoperative blood loss, and the need to dissect soft tissues, ligaments, and muscles around the lumbar spine, the latter of which also carries an appreciable risk of infection[15]; in addition, postoperative recovery is slow. While minimally invasive surgeries are safer, they are not free of risk. In micro-invasive surgery, the use of computed tomography and other auxiliary positioning techniques further increases its safety[16]. One example of this is the transforaminal spinal endoscopic technique; while it has helped optimize patient positioning, its use of fluoroscopy exposes both the patient and doctor to radiation, thereby increasing the well-known and inherent risks of such. For doctors, especially, there is a real risk of cumulative effects from radiation exposure related to long-term surgical practice[17].
Herein, we report a case of long-standing LDH that was cured by noninvasive conservative treatment. 

CASE PRESENTATION
Chief complaints
A 34-year-old woman complained of lumbar pain accompanied by right lower extremity discomfort.

History of present illness
The patient self-reported that starting 3 d prior, the waist pain had acutely aggravated.

History of past illness
The patient self-reported having experienced persistent low back pain for the past 7 years, which had been initiated after giving birth. 

Physical examination
The curvature of the patient’s lumbar spine appeared to be slightly straightened, and the muscle of the lower back was stiff. The angles of the lumbar vertebra were measured with a goniometer, and upon forward bending and backward stretching were 10 and 5, respectively. The angles upon flexion and rotation to the left and right were roughly 10 each. The L4-L5 bilateral spine showed prominent side tenderness and percussion pain was apparent. The neck flexion test (Lindner sign) was positive, as was the supine abdomen test. The straight leg-raising test showed right 60(+) and left 80(-). The right knee tendon reflex was weakened but the ankle reflex was normal. The ankle and patellar clonus tests showed negativity. Visual analogue scale (VAS) score was 8. According to the Fukuda method for measuring the rate of intervertebral disc herniation[1], the patient scored 84.5%. 

Imaging examinations
Magnetic resonance imaging (MRI) was undertaken and showed L5/S1 intervertebral disc herniation (giant) (Figure 1).

MULTIDISCIPLINARY EXPERT CONSULTATION
L5/S1 LDH.

FINAL DIAGNOSIS
L5/S1 LDH.

TREATMENT
A 30-d treatment course was designed and implemented as follows: (1) Physical mechanical manipulation to relieve muscle spasm (each day); (2) acupuncture to clear the meridians, qi, and blood with the assistance of voltaren to relieve pain and inflammation (each day); and (3) three-dimensional (balanced regulating) spinal manipulation to correct facet joint disorder and improve the overall stress on the spine (each day). The acupuncture site encompassed the Shenshu, Sanjiaoshu, Guanyuanshu, Qihaishu, Huantiao, Fengshi, Yanglingquan, Weizhong, Chengshan, Kunlun, and Ashi. The acupuncture procedure involved disinfecting of the acupoint regional skin with iodophor routinely and vertical insertion of a filiform needle (0.45 mm-75 mm) into the acupoint (except for special acupoints). This was followed by tonifying and relieving, which were adopted to make the local or meridian circulation area produce needle sensations, such as acid, numbness, distension, and pain. For all instances, the needle was kept in place for 20-30 min. The steps of three-dimensional (balanced regulating) spinal manipulation are as follows: (1) Relaxing, which is composed of massage, delivered to the waist and affected limbs as pressing, pushing, rolling, and other muscle management techniques for 5-10 min to relax the muscles; (2) Three-dimensional spine manipulation, which involves first laying the patient on his/her side, then initiating flexion of his/her upper leg and straightening of the lower leg. In this procedure, the doctor holds the patient's forearm with one hand and pushes the joint of the patient's shoulder and the upper arm with the forearm, while, at the same time, using the other hand to push the thumb inward at the protruding part, fixing the hip joint with the elbow, and twisting the waist to a certain extent. As such, the elbow and thumb are suddenly exerted in the opposite direction simultaneously. When the characteristic effect sound is heard and finger movement is achieved, the reset is deemed to have been successful; and (3) Relaxation, which uses a top-to-bottom pushing type massage along the sacral spinous muscle with palm root, applied for 3-5 min, followed by a straight wiping motion of the bladder meridian on both sides of the waist and back and then across the lumbosacral part with the hypothenar to the degree of local heat. While the patient is prone, the massager pulls the patient's ankles to elongate the patient’s waist to a certain extent, when he/she then shakes the appendage(s) strongly, using both hands, to overextend the patient’s waist; the strength point should fall on the protruding lumbar vertebrae three times.

OUTCOME AND FOLLOW-UP
After completion of the treatment course described above, the patient’s waist pain and discomfort in the right lower limb disappeared almost completely. 
On physical examination at 1 mo after discharge, we noted that the curvature of the lumbar spine remained slightly straightened but the stiffness in the back muscles had improved markedly. The angles of the lumbar vertebra upon forward bending and backward stretching were improved, to 40° and 25°, respectively. The angles of flexion and rotation to the left and right were also improved, to roughly 25°. The L4-L5 bilateral paracanth tenderness and waist percussion pain had completely disappeared. The neck flexion test (Lindner sign) and supine abdomen test were both negative. The straight leg raising test showed right 80(-) and left 80(-). The right knee tendon and ankle reflexes were unaffected, remaining weakened and normal, respectively. The ankle and patellar clonus tests remained negative. The VAS score decreased to 2. 
After discharge, the patient attended twice monthly appointments to receive the three-dimensional (balanced regulating) spinal manipulation. 
Fifteen months later, re-assessment by MRI showed that the L5/S1 had only mild bulging and the protrusion had basically disappeared (Figure 2), with a post-treatment protrusion rate of 11.3% and an absorption rate of 75%. The patient's discomfort symptoms had generally disappeared, and she reported having already been able to live and work normally. A further MRI scan at 44 mo after discharge confirmed the previous findings of resolution (Figure 3). The patient stated that her waist pain had completely gone and that she had no obvious discomfort after prolonged sitting and walking.

DISCUSSION
This case report describes a 34-year-old woman who was admitted with a complaint of waist pain following a 7-year history of persistent postpartum low back pain. Standard imaging (MRI) and physical examinations indicated a L5/S1 herniated lumbar disc. Treatment consisted of three-dimensional (balanced regulating) spinal manipulation and acupuncture, upon which the LDH resolved by retraction. 
As mentioned in the Introduction, treatment options for disc herniation include both surgical and non-surgical interventions[18,19]. Surgical treatment includes percutaneous endoscopic lumbar discectomy and microsurgery. The former is a kind of minimally invasive surgery which focuses on the intervertebral disc (instead of the entire disc tissue), and aims to thoroughly remove intervertebral disc tissue that can cause lumbar iatrogenic instability. This therapeutic procedure not only alleviates the symptoms but it does so while necessitating only a small incision, causing little blood loss and quickly relieving pain; the recovery is also relatively quick, among other advantages[20]. For surgeons, however, there is a steep learning curve from novice to mastery of this technically demanding surgical procedure which relies upon complex instruments[18,21]. Early complications include nerve root injury, dural tear, inadequate decompression due to herniated disc residue, and postoperative recurrence. In addition, also as cited above, radiation exposure can increase risk to the surgeon and related staff as well[16]. 
Microsurgery has remarkable benefits. With the assistance of an imaging system, it can enlarge the nerve root, dural sac, and herniated disc nucleus pulposus tissue; this helps the operator to avoid damage to these tissues while completely removing the herniated disc nucleus pulposus tissue, ultimately resolving the L5/S1 disc herniation[22]. Similar to the percutaneous endoscopic discectomy, microsurgical excision requires a long operative time and has a steep learning curve. Of note, although surgical treatment of lumbar intervertebral discs can eliminate the herniation and relieve pain quickly, its invasive nature can put great psychological pressure on patients, and there is an appreciable risk of accidental damage occurring during the surgical process. Relevant studies have also shown that the satisfactory degree to treatment effect gradually decreases in the course of 3 mo to 1 year after the surgery[23].
It was suspected that the patient had LDH due to previous pregnancy/giving birth according to her chief complaint and her actual situation. Back pain/LDH during pregnancy has been reported frequently in the domestic as well as international literature. Indeed, it was reported that more than 50% of pregnant women experience low back pain, typically between the 5th and 7th mo of gestation; in addition, LDH was reported to affect 1 in 10000 pregnant women[24]. In our case, the imaging examination confirmed our assumption.
This study adopts a three-dimensional balance ridge technique, which combines pulling force, torque, and shear force. The widened intervertebral disc gradually narrows after the adjustment to its pre-widened state. This causes a negative pressure within the intervertebral disc, whereby the protrusions have an obvious sucking force, and displacement of the protrusions then reduces or eliminates the oppression of the nerve[25]. In addition, when the manipulation is applied to the vertebral body in the three-dimensional spatial structure, the posterior longitudinal ligament will suddenly undergo a state of tension. That tension will push forward the protrusion and accelerate the retraction of the nucleus pulposus, ultimately improving the relative position of the protrusion and the compressed nerve. In this non-invasive way, the patient does not have to bear the great psychological stress caused by invasive surgery. Our case underwent treatment of LDH by three-dimensional (balanced regulating) spinal manipulation, showing it to be a feasible option for non-surgical treatment of such patients.
The resolution of LDH through the noninvasive methods of acupuncture and massage was achieved in our case. Herniated nucleus pulposus and ruptured annulus fibrosus could contribute to prolapsed lumbar discs, which will cause a three-dimensional displacement of the lumbar spine and soft tissue injury of the lumbar spine. We deduce that the three-dimensional balanced chiropractic manipulation combined with acupuncture mediated the retraction of our patient’s LDH. The mechanism of three-dimensional balanced chiropractic manipulation considers, first, the position of the herniated lumbar disc in relation to the nerve root, serving to adjust it. As shown in Figure 4, spinal motion has three-dimensional directions (i.e. front and back, left and right, rotational). Displacement of the three-dimensional direction of the spine and the normal force change of the spinal soft tissue are caused by the imbalance of spinal mechanics. As such, three-dimensional balanced chiropractic manipulation aims to and can correct spinal displacement[26,27]. Second, the herniated disc becomes released under pressure, and adherent nerve roots can be temporarily or durably released, alleviating the pathologic inflammatory changes that have occurred around the nerve roots. Ultimately, this method has the important advantage of being noninvasive (particularly non–surgical), overcoming the major inherent risks of the other surgical-based treatments. 
One potentially limiting aspect of treating a disc herniation in this non-invasive way, to prompt re-absorption, is the longer period of time needed for the situation to resolve, compared to a surgical treatment. However, we believe that this non-invasive treatment is still a beneficial alterative to surgery, as it reduces the real psychological burden on patients and avoids the risks inherent to other well-known invasive procedures.

CONCLUSION
This case report describes a 34-year-old woman who was admitted with a complaint of waist pain following a 7-year history of persistent postpartum low back pain. Standard imaging (magnetic resonance) and physical examinations indicated a L5/S1 herniated lumbar disc. Treatment consisted of three-dimensional (balanced regulating) spinal manipulation and acupuncture, upon which the LDH resolved by retraction. 
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Figure Legends
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Figure 1 Magnetic resonance images obtained upon admission. The red arrows indicate the location of disc herniation.
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Figure 2 Magnetic resonance images obtained at 15 mo after discharge from hospital. The red arrows show the location of disc herniation retraction.
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Figure 3 Magnetic resonance images obtained at 44 mo after discharge from hospital. The red arrows show the location of disc herniation retraction.
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Figure 4 Direction of spinal movement.
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